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CHANGES FOR THE TEXT: VOLWME 1

Pen—and-Ink Changes

Page—Col Subject Line(s) Correction
117 Preface 18 Change "relates" to "relate."”
1L 10 fr bot Change "or" to "of."
3L Iast Change "applied™ to "applies.”
3R 30 Change "TExas" to "Texas.”
4L 1 Change "ENS" to "EHS."
Iast Change "AFter" to "After."
5L (001)-8 3 Change "hwo" to "who."
5R 21 Change "diary" to "dairy."
12 fr bot Change "many" to "man."
6L 17 fr bot Change "Defence" to "Defense."
6R 3 Change "th" to "the."
7L 5 Change "reserve" to "resource."
13R 6 fr bot Change "phrases” to "phases."
16 fr bot Change "deadend" to "dead end."
15R 3 Change "system" to "systems.”
16L 8 Change_"copulatoryorgan“ to "copulatory
organ.”
16R 25 Delete duplicate "and."
17R l? ~ Delete duplicate "first."
22L 1 . Change "eusta:ien” t - -chian."
13 fr bot Change "glove" to "globe."
22R 9, A ~ . Change "contration" to "contraction."
24L 1 Change "eustachian" to "Eustachian."
251, 1 Change "prespiration" to "perspiration.”
25R 7 Change "or" to "of."




Page—~Col

25R

27R

28L

30L

3UR

31rR

32L

32R
37R
38L

38R

41R
42R

43L

43R

Subject

(014)-1b

(015)-1

(023)-3

Line(s)

4 fr bot

2l fr bot

13 fr kot

10 fr bot

9

21

27 and 29
17

18

20

21

22 fr bot

7

25

28

13 fr bot
last

4 fr bot
19

Correction

Charge
Change
Change
Change

"018. Cite . .

"wastes" to "waste."
"Mitrochondria" to "Mitochondria."
"chromatic" to "chromatin."

"1" to "1."

. cultivating bacteria"

should be in bold face print.

"The Gram Stain” should be in bold face

print.
Change
Change
Change
Change
Change
Change
Change
Change
Change

Change

"no" to "not."

"use" to "us."

"form" to "from."
"nigicarns"™ to "nigricanc."
"mole” to "mold."”
"subtrate" to "substrate."
"sporgagia" to "sporangia.”
"010" to "020."

"propely"” to "properly."

"fam" to "fram."

"3-3. Distribution of Disease" should be
bold face print.

Change
tract.

Change
Chanye
Change
Change
Change
Charnge
Change

"gastrointe® to "gastrointes:inal
Same . "

"women" to “wrwnan."

",

. 2ines’ "vacc «s."
"chile" to "child."

"or" to "of."

"aeypti"™ to "aegypti."
"105-D" to "10SD."

"is" to "are."”

in



Page-Col

44L

50R
51L

53L

53R

54R

55R

57L

61L

72R
73L
76L

76R

78L

79R

Subject

Problem 2

(033)-2

Line(s)

13
Last
15 £r bhot

12 fr bot

37
2

18

10
23
17

14 fr bot
2 fr bot
4 fr bot
21
10
20

37

24

26
22 fr bot
11

Correction

Change "mumber" to "number."
Change "# 2" to "#2."

Change "anywhere® to "Anywhere."
Change "nowhere" to "Nowhere."

Change "you" to "your" and after
"coursell aad 11] ) . L]

Change "probably" to "probable."
Change "in" to "is."

Change "City" to "Cite."

Change "asure" to "assure."

Change "Occupation" to "Occupational."
Change "Investigation" to "Investigating."
Delete duplicate "the."

Add "CHAPTER 4" in top right corner.
Change "isionous" to "isonous."

Chenge "fermental" to "fermented."
Chancz 'is" to "in."

Change "cure" to "sure."

Change "axact" to "exact."

Change "city" to "cite."

Char 2 "g/~ gt i v ca"

Che "or" to "of."

Add "CHAPTER 5" in top right corner.

After "contact" add "with infected
individuals."

Dzlete "With infected individuals."
Change "muclei" to "nuclei."

Change "TBAs" to "TB. As."



Page—Col Subject Line(s) Correction

79R 22 Change "Tyberculosis" to "Tuberculosi - "
80L 17 Change "chemiclly" to “"chemically."
8CR 7 7 bo After "receive" add "a."
16 fr bot Change "fro" to "for."
81L (048)-2 Change "bacteriologicl" to
"bacteriological.™
81R 30 Change "Myccobacterium®™ to "“Mycobacteriwm."
84L 10 fr bot Change "an" to "and."
84R Add "CHAPTER 6" in top right corner.
87R 25 Change "cured" to "cures."
88L 11 Change "speticemia" to "septicemia."
2 fr bot Delete duplicate "approximately."
17 fr bot Change "malia" to "mia."
88R 26 Delete "often" and change "(i.e.," to "in."
27 Change "male/female)" to "males/females."
33 After "females" add "except during
pregnancy."”
89L 2 Chrange "developing" to "acquiring.
7 Charae "fro" to "for."
fr wo Delete "the."
89R 41 Change “teh" to "the."
0L 27 After "treat" add a period.
34 After “"This" add "is."
90R 6 fr bot Change "antibiotices" to "antibiotics."
91L 4 Change "patient" to "patients.”
91R 5 1. bot Change "trachomatice" to "“trachomati:- "
92R (055)-5 1 Change "resemble" to "resembles."

93L 10 Delete "large-virus,."




Page—Col Subject Line(s) Correction

93R 25 fr bot After "can" add "be."
97R 11 fr bot Change "SErvices" to "Services."
9 fr bot After "(individual®™ add a camma.
99R (060)-4 Change "9.3936" to "9.2936."
100R 20 fr bot Change "State" to "States."
109R 27 Change "degypti™ to "aegypti."
6 fr bot Change "general” to "genera."
113R 8-9 Delete "by the epidemiology . . .
DOD agencies.”
114L 3 fr bot Change "Entamoloyg" to "Entamology."
119L 9 fr bot Delete duplicate "reducing.”
119R 15 fr bot Change "fro" to "for."
121R 23 Change "if" to "is."
122L 1 Change "organism" to "organisms."
123L 9 Change "disease" to "diseases."
125L 10 fr bot Change "fro" to "for."
126L 16 fr bot Change "encephalities" to "encephalitis."
126R 3 Change "needs" to "heads."
7 fr bot Change '"change" to "chance.”
127L 18 Change "edges" to "edged."
131L 17 fr bot After "together" add "to produce.”
18 fr bot Change "engineers” to "Engineers."
136R 1 Change "9276f" to "076."
15 Change "f-»" to "for."
137L 4 Change "1 1/2" to "2 1/2."
137R 5 Change "solder" to "soldier."
139L 12 Change "ine" to "in."
140R 9 fr bot Change "percolution" to "percolation.”

6 i0




Page—Col Subiject Line(s) Correction

150L 6 fr bot Change "A7f" to "4id."
153L 12 fr bot Delete "9."
157L 14 Change "I.R." to "O.R."
15 Change "I.S." to "0.S."
158 Appendix 6 Change "(3)" to "(30)."
159L 006-1. (a) 2 Change "seed" to "speed."
159R 009-4 1 Change "helogenated" to "halogenated."
160R 012-4 Change "Epidermmis” to "Epidermis.”
- 012-7 Change "i.E." to "i.e."
161L 023-3 Change "formites" to "famites."
l62L 032-5 Change "031-1" to "033-1."
036~-2 Charnge "staaphylococcus" to
"staphylococci.”
162R 041-1 Change "341" to “431."
043-2(3) Change "163-12" to "161-24."
165L 070-1 1 Change "endemis" to "endemic."
3 Change "chionosis" to "chinosis.”
070-6 Delete "(."
073-5 Change "inutes" to "minutes."

Page Change:

Remove Pages Insert Pages

163-164 163-164




044 - 1.
044 - 2.
044 - 3.
045 - 1.
045 - 2.
045 - 3.
045 - 4.
045 - 5.
046 - 1

046 - 6
047 - i
047 -2
047 -3
047 - 4.
047 - 5.
047 -6
Q
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(4) AFR 146-7.
(5) Textbooks, such as Longree's Quantity Food Sanita-
tion.

False. Gearing training to a particular type of activity,
either facility or especially work activity, is best.

False. The abbreviated course is given on initial employ-
ment. Annually, foodhandlers should receive a com-
prehensive course emphasizing personal hygiene and
many other subjects.

True.

(1) c.

(2) a.

(3) e.

(4) b.

(5) f.

(6) d.

(N L

a. Control source of infection by proper sewage disposal
and water purification.

b. Education of the public on how these conditions/dis-
eases are transmitted; the need for good personal hy-
giene (i.e., importance of handwashing).

c. Isolation and treatment of infected individuals (in
some cases).

d. Surveillance (by biostatistics) of waterborne diseases
in the area.

Amebiasis (or amebic dysentery); giardiasis.

Schistosomiasis.

(a) MOT - Fecal-oral; Group affected - children in child

care centers (poor personal hygiene) and military per-

sonnel because of crowding and lack of immunity.

MOT - Personnel exposed to the body fluids (blood,

saliva, semen, etc.) of an infected individual; Group

affected - intervenous drug users, male homosexuals,
people working in hemodialysis units, lab workers,
operating room personnel, and dentists.

MOT - Transmitted mainly by blood transfusions;

Group affected - anyone requiring blood transfusions.

(b)

(c)

CHAPTER §

Bactcrial meningitis. Although not addressed in your career
development course strep, enteroviruses, and influenza
may also have a carrier state.

Changes H or N surface antigens.

When minor changes in the virus occur.

An antigenic shift.

An Air Force program designed for monitoring the inci-
dence of influenza in the Air Force and detecting antigenic
shifls or drifts.

By education of the susceptible population on how this
disease is spread, prevented, and controlled; and by elim-
ination of the source of infection through carly diagnosis
and treatment.

Chronic, subacute discase that most often affects the re-
spiratory tract but may involve other parts of the body, too.
Mycobacterium tuberculosis.

Atypical mycobacteria resemble Mycobacterium tubercu-
losis and can cause tuberculosis like pulmonary infections;
however, the treatment regimen and public health concerns
differ from those for active TB.

Respiratory, by droplet nuclei.

The bacilli begin to multiply very slowly; some stay at the
initial site of infection and others enter nearby lymph nodes
and the blood stream. Within a few days the organisms go
throughout the body and the white blood cells try to kill
or surround them. Some of the TB bacilli die; others remain
dormant for many years.

Symtoms may include fatigue, nervous irritability, weight
loss, fever, chilliness, night sweats, loss of appetite, or a
“cold’ that hangs on. Uncommon symptoms that may also

163

047 - 7.
048 - 1.
048 - 2.
048 - 3.
048 - 4.
049 - 1.
049 - 2.
049 - 3.
050 - 1.
050 - 2.
050 - 3.
051 - 1.
051 - 2.
051 - 3.
051 - 4.
051 - 5.
051 - 6.
052 - 1.
052-2.
052 - 3.
053- 1.
054 - 1.
054 - 2.
054 - 3.
054 - 4.
054 - 5.
054 - 6.
055 - 1.
055 - 2.
055 - 3.
055 - 4.
055 - 5.

occur are coughing, spitting up of blood or blood stained
sputum. chest pains, and shortness of breath.

History of symptoms, physical signs; microscopic exami-
nation of the patient’s sputum; a chest xray.

Chemoprophylactic treatment {usually INH).
If the chest xray and interview are consistent with active
TB.

(1) Household contacts of people with active TB.

(2) Recent convertors.

(3) People with previously known TB (now inactive) who
had received inadequate chemotherapy.

(4) Positive reactors with abnormal chest xray: positive rec-
tors under 35 years old.

Monitored closely with interviews for signs and symptoms,

and liver function tests. If consistent elevations occur, have

the patient evaluated by the physician.

One copy is held in suspense in the EHS section, and the
original is placed in the patient’s medical record.

If positive with the IPPD then the individual should be
treated as any other positive reactor.

The annual report is submitted to major conimand an-
nually in the month of January.

Biostatistics; disease reporting screening and testing; and
searching for contacts.

Humans are reservoirs for infection; mobility of popula-
tion; existence of carriers; rapidly changing viruses; limited
effective immunizations/vaccinations.

Avoiding overcrowding; health education; surveillance; iso-
lation and treatment of infectives; immunizations and vac-
cinations of susceptibles; chemoprophylactic treatment
when appropriate.

CHAPTER 6

Muccus membrane.

Meatus, penis, or scrotum.

Cervix.

Fever, malaise, loss of appetite, dermititis.
8 to 10 weeks.

She may become sterile.

False; smears are sufficicnt for idenlifying the presence of
gonorrhea in symptomatic males but cultures are

- necessary to confirm diagnosis in dSYmMplomaltic males .
rue

False; if treated with any regimen other than 4.8 million
units of agueous procaine penicillin G, then they
need to have the monthly serologies (for 4 months)
to deteci syphilis.

(1o
(2) d.
(3) a.
(4) e.
(5) c.

Darkfield.

VDRL.

Lumbar puncture.
Primary.
FTA-ABS.
Serologies.

False. Herpes simplex virus 2 invades the nerve celis of the
infected area and travels to the lower part of the
spinal cord where it lies dormant until the body is
weakened and the virus become reactivated

True.

Falsc. It is transmitted to the child during delivery.

True.

False. In men untreated infections can cause infections of
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059 -
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060 -
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060 - 5.
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063 - 3.
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the prostrate and epididymis. PIL iaay develop in
women

False. Test oi' cure cultures should be done 3 to 6 weeks
after treatment.

A throut infection caused by the fungus that causes vaginati
« 1ot infections. This condition is transmitted throuch oral-

geritial contact.,

Tt ohantiasic, rectal strictu e

wouiig, antibiotics, and p

and constipation.
nancy.

Urepiasm.
Havatitis R
ALiS
Urctinr
Wonii.,
Crabn.
NGU.

YO huosydia trachomats.

Tested. treated.

Examinations or tests.

Social group.

That they may have becomi infected.
The name and number of sexual dartners.

After diagnestic examination and prior (o treatment.
Criticzl period.

An image of competence and understanding.

Mode of transmission, symptoms, and complications of the
patient’s disease.

Surprise and disgust.

True: except under legal court order.

True.

True.

False. Also acludes civilian ccntacts residing in terntorics
or possessions of the U.S.; (e.g.. Virgin Islands and
Puerto Rico).

talse. EHS provides Patient Affairs with the statistical data

on STI) cases.

CHAPTER 7

(1 b
(2) a.
(1) b.
(4) d.
(5) c.
(6) c.

In insects the **skin™ on the outside becomes hardened into
an outer skeleton and is called an exoskeleton.

IHead, thorax, and abdomen.

1t helps us understana ho'y many vectorborne diseases are
transmitted.

Changes in form or structure during an insect’s develop-
ment.

Muosquitos, fleas, and flics.

Plant and Animal.

Phyla.

Pictorial and written.

Physical control.

Biological.

Chemical.

Draining swamps or any standing water; filling in a marshy
area or deepening ponds.

Some bacteria, top feeding minnows and genetic controls
such #s ;adiation and chemosterilants.

Classified by the way they are used, mode of action, or
chemical composition.
Chemical composition: because you can determine the haz-

064 - 3.
I'.,‘"- - 4
U549 - D.
064 - 6.
064 - 7.
065 -1
065 - 2.
065 - 3.
065 - 4.
065 - 5.
065 - 6.
066 - 1.
066 - ..
066 - 3.
066 - 4.
066 - 5.
067 - 1.
067 - 2.
067 - 3.
067 - 4.
067 - 5.
068 - 1.
068 ~ 2.
068 - 3.
068 - 4.
068 - 5.
069 - 1.
069 - 2.
067 - 3.
069 - 4.
069 - S.
069 - 6.
164

ard posed by the pesticides by the ellecis of the chemacals
they are made of.

Anticoagulant; causes capillary damage and may inlterfere
(in suflicient concentration) with the formation of pro-
thrombin (causes blo~d to clot). therefore resulting in mas-
sive internal biceding.

Qrganophosphates (phosphorus compounds).

Hydrogen cyanide (HCN) and methyl bromide.
Resistance.

Epidemiology Division, VJSAFSA™, Brooks AFB, TX.

True.

False, Qaly the female mosquito bites. Most subfamilies
require a blood meal before eggs are produced. Spe-
cies of the subfami'y Toxorhynchitinae do not blood
feed but subsist entirely on plant juices.

False, all mosquito larvae come to the surface for:ur except
thosz in the genera Coquillettidic and AMansonia.
which obtain air by piercing aquatic plants.

True.

True,

(1) a.

(2) b.

Q) <.

(4) ab,cd.c.

(5) d.

(6) c.

(7) d.

Light-baited New Jersey traps.

Some important vector species are not phototactic.
Attract more mosquito species, increase yield, eliminates
trash insects, and male mosquitos.

To determine where mosquito breeding sites are located.
Aedes aegypti.

Useiul tool for organizing trap data and comiparing diiter-
ent time periods or locations.

One trap operated for | night.

The total number of females trapped divided by the total
trap nights.

To show a population fluctuation in a specific species or
particular group of mosauitos. Both Tl and STI are valu-
able in planning mosquito control.

11 equals 7.4.

Through chemical action of poisoning or through physical
and chemical action to keep larvae from breathing.

By applying residual pesticides on surfaces where they rest
or by space spraying.

Dragonfly larvae; Gambusia affinis minnows; Fundulus
species of minnows (salt water); Telapia mossambica (trop-
ical fresh water fish); certain mosquito larvae subfamilies
- Toxochynchites and Psorophora and the BTI bacteria.
Anopheles spp.

The use of two or more types of control methods to solve
a pest problem.

(1) c.

(2) b.

(3) b.

(4) d.

(S) c.

(6) a.

(7) e.

(8) e.

By applying pesticides to the animal hosts and to the in-
fested areas.

Personal cleaniiness.

Proper sanitation; screening houses; and using insecticides
to kill the adults and larvae.

Bv pertonal contact and using and weanng in-

fested clothes, bedding. towels, erc.

DEET (di-Ethyl Toluamide).

13



CHANGES FOR THE TEXT: VOLWME 2

Pen-and-Ink Changes

Page—Col Subject

1R

3L

3R

5L

8L

13r

17L

21L

26L

26R

28L
31R

Line(s)

4 fr bot
19 fr bot
36

3

5

25

8

26 fr bot

8 fr bot

9 fr bot

44

50

51
15

16 fr bot
17 fr bot
23

30-31

Correction

After "exposed"” add a semicolon.

Change "of" to "fram.”

Change "change" to "changes.'"

Delete ")."

After "Sanitation" add ")."

After "be" delete "as."

The word "captured" did not print plainly.
Change "mucus" to "mucous membrane."
Change "air force" to "Air Force."
Change "tolene" to "toluene."

After "inflammations", change ";" to "."
After "plants" and "ulcers" change
semicolons to cammas and after "acne"
change period to camma.

Change "health" to "Health."

Delete "if it is an injury"” and after "to"
add "the."

Before "monthly" insert "the."

Change "toxcplasma gondii" to "Toxoplasma
gondii" and "plasmodia” to "Plasmodia."

Delete "during pregnancy.”
After "mrem," add "during pregnancy."

Change "value if" to "value. If" and after
"controlled" change semicolon to camma.

After "through" change "your" to "the."

Change "Health Surweillance" to "health
surveillance."”
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Page-Col

32L

33L

33R

35L

35R

39L

39R

43

43R

44L

Subiject

(210)-5

Fig. 2-8

Line(s)

23

6 fr bot
7-8 fr bot

9 fr bot
36

12 fr bot

29
20
20-21

10 fr bot

Last
1

15 fr bot

5 fr bo.

Iegend

13
13

Correction

Change "time-weiched" to "time-weighted."
Change "6 months" to "1 year."

Delete "the BEE annually . . . warkplace.
Additionally,."

Change "annual" to “periodic."
Change "Survey" to "Sample."

After "respirators" add "or hearing
protectors."

Change "workers"” to "worker's."
Change "nunber" to "Account Number.”

Change "workplace identifier" to "Workplace
Identifier."

Change "annual," to "periodic" and after
"surveys" add a cama.

Delete "other."

Change "evaluation forms" to "evaluations."
Change "Madicine" to "Health."
Delete.

Change "bace line"™ to “bascline” in both
places.

Change "OCCUPATIONAL" to "ORGANIZATIONAL."
Change "PFunctional account . . . (0OSC)

codes™ to "Organizational Structure Codes
(osc)."

Change "consolidated base personnel office"
to "Consolidated Base Personnel Office" and
change "central" to "Central."

Change "civilian personnel office" to
"Civilian Personnel Office."

Change "results" to "areas."
Change "specialty codes" to "Specialty Codes."
Delete "(fig. 2-8)."

IH



Page-Col Subiect

44L

44R

46L

46R

49L
50L

52L

55L

56R

59R
64L
64R
65L

65R

Line(s)

16

31

9 fr bot
18 £r bot

19 and 29
fr bot

6-7

1-2 fr bot

= N W

13-14

10 & 16

4 fr bot

8 fr bot
6

21 fr bot
18 fr bot

Correction

Change "the list only on the" to "on the
list, only those."

Change "personnel" to "Personnel" and
"management” to "Management."

After "the" add "Newcaner's."

Change "Base line" to "Baseline."
Change "base line" to "baseline."”
Delete "the physical examination and
standards section" and change " (PES)
personnel who" to "PES personnel to."
Change "workers, paying close . . .
results, and" to "worker; for example,
close scrutiny of histories for cammonality
of symptams, camparison of screening
results, and review of the SF 600 to
verify.”

Change "information codes and" to "codes,.™
Delete "has" and after "10" add "leading."
Change "knowledgable" to "knowledgeable"
Change "Workers" to "However, workers."
Change "organic vapors, . . . mist and
fume" to "vapors and gases and any

combination of particulate-vapor/gas
contaminants."

Delete "either a hose mask or."
Change "air-supplied" to "airline."
Change "eustachian" to "Eustachian."
Change "depends" to "depend."

After "alcohol" add "solution."
Change "circut” to "circuit."
Change "might be" to "one."

After "for" add "the" and change
"test" to "tests."

) Y
c
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Page—Col Subject Line(s) Correction

73R 19-20 Change "biocenvironmental engineering
section" to "Bioenvironmental
Engineering Section."

74R 25 Change "that"™ to "a."
75R 19 fr bot Change "V" to "V-51k."
24 fr bot Change "flents" to "Flents."
79R 10 Change "quarterly" to "occupationa.."
91R 203-7 Delete "If it is an injury then" and change
"a" to "A."
92L 210-5 Delete.
17




CHANGES FOR THE TEXT: VOLUME 3

Pen—and-Ink Changes

Page—Col
2R
SR

1IR

13R
14L
14R

17L

24R
34L
35R
38R

39R

43L

46L

Subject

401-6

Line(s)
2
1

2 fr bot

15 fr bot

12

16 fr bot

18
5 fr bot
6 fr bot
20
21

16

23

3 fr bot

23

Correction

Change "samitation" to "sanitation."
Change "2" to "1.%

Delete second "a."

Change "shoudl"” to "should."

Change "2" to "1."

Change "2" to "1."

Chanjye "below" to "above."

Change "of" to "or."

Change "C" to "e."

After "your" delete ",."

Change "In-flight" to "and Inflight."
Change "suplementary" to "supplementary."
Delete "aspect.”

Change "SErvice" to "Service."

Change "aircrewmembers" to "aircrew
memoers."

Change "imunities" to "immunities."
Change "ech" to "each."

Change "of" to "or."

15



CHANGES FOR THE TEXT: WVOLUME 4

Pen—-and-Ink Changes

Page—Col Subject Line(s) Correction

1L 21 fr bot Change "from" to "form."

2L 13 fr bot Change "Posterior" to "Caudal" and delete
"or caudal region."

14 €fr bot Change "Anterior" to "Cranial" and delete

"or cranial rejion."

2R 16 fr bot Change "organis" to "organ ic."

3R 11-12 fr bot Change "The phalanges (digits) have six" to

"Each digit has three" and after "and"
change "six" to "three."

6R 23 Change "function" to "functions."
29 Delete ", samewhat this."
7L 1 Change "glycedrol" to "glycerol."
10L (601)~-1 2 Change "i" to "in."
(601)-1(3) Change "enxymes" to "enzymes."
10R (601)-3 Delete "793."
(601)-5 Change "carcas" to "carcass."
11Rr 12 fr bot Change "scs" to "sacs."
13R 14 fr bot Change "Gacilis" to “Gracilis."
15L 26 Change "package" to "packages."
9 fr bot After "USDA" add "Grade."
15R 3 Change "of" to "and."
24 Change "procession" to "processing."

16-17 fr bot Change "lefton" to "left on."

25 fr bot Change "int" to "into."
19R 11 Charge "USA" to "USDA."
23L 5 Change "of" to "if."
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Page—Col Subject Line(s) Correction

23L 3 fr bot Change "liens" to "lines."
23R 7 "E*ercises (607):" should be in bnld face
praint.
24L (608)-1 2 fr bot Change "specification" to "fabricated."
14 fr bot Change "occurr" to "occur."
24R 7 fr bot Change "other" to "Other."
14 fr bot Change "is" to "its."
25L 9 Change "order" to "older."
27R 10 Change “the" to "The."
8 fr bot After "is" add "no."
19 fr bot Change "Characterists" to
"Characu.ristics."
28R 9 "hair roots" should be in normal print.
17 Change "Cut" to "Cuts."
31L 9 Change "Fleshing, Fleshing" to "Fleshing.
Fleshing."
18 Change "Pinfeathers,” to "Pinfeathers."
5 fr bot The second "Bruises" shcould be in
normal print.
14 fr bot Change "brest" to "breast."
19 fr bot After "tears" add a cama.

18-19 fr bot "Cuts, tears, and missing skin" should
be in normal print.

31R 20 Change "by" to "be."

32L 31 Change "standport” to "standpoint."

32R 21 Change "liabile" to "labile."
28 Change "miscelaneous" to "miscellaneous.”
23 fr bot Change "sweetners" to "sweeteners."
25 fr bot Change "sweetenrs" to "sweeteners."




Page-Col

33R

34R

35L

35R

36L

39R

40L

40R
41L

41R

43R

47R
48R

54R

Subject

(614)-1
(614)-2(c)

(614)-2(e)

(623)-5
(625)-2

(625)-3

Line(s)

28 fr bot

23-24

24
27
28
25

-

14
20

21-22 fr bot

19 fr bot
4 fr bot

1-2

9 fr bot

12 fr bot

13 fr bot
14-15 fr bot

17 fr bot
1

3

Correction

Change "picke" to "pickle" and change
w__.n to ll( “ll

Change "70°" to "70%" and "50°" to "50%."

Delete "Second pickle from fancy grades of
mneat is reused."

Change "picle" to "pickle."

Change "procedures" to "procedure."
Change "25°" to "25%."

Change "port" to "pork."

Delete "is."

Change "(2)" to "(b)."

Change "25°" to "25%."

Change "thus" to "Thus."

Change "deteced" to "detected.”
Change "contained" to "container."

Delete "and increased tensile strength,
lighter weight,.”

Change "when" to "When.”
Delete "(-23° C to -18° C)."

Delete "precooked frozen in-flight meals,
™V dinners, and.”

Change "NAS" to "NAF."
Change "m" to "7."
Change "1" to "k."

Delete "k. Write to . . . its standard
brz "s."

Change “correspondence" to "Correspondence.
Change "or" to "of."

Change "positing” to "posting."

Change "bed" to "be."
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Page~Col

57L

57R
58R
6r

62L

67R

69L

70L

70R

73R
75R
81R
83L

83R

86L

92L

92R
94L
94R

Subject

(631)-1
(631)-2

Line(s)

25

21 fr bot
25 fr bot
10

1

3

10

19

2-4

10

11

19 fr bot
Iast

Last

6 fr bot
24

12 fr bot
6 fr bot
25 fr bot
15

36

11

19

11

24

18

Correction

Change "officer" to "contractor."
Change "of" to "or."

Delete ", which."

Change "ejected" to "rejected."
Change "oversea" to “"overseas."
Change "Centigrade" to "Celsius."
Change "Centigrade" to "Celsius."
After "sell" add "to."

Change "from” to “form."

Delete "Often, though . . . product
oconcerned."

Change "of" to "at."

Change "ceptance" to "acceptance."
Change "part of also" to "also part of."
Change "$705.00" to "$750.00."
Change "avoi" to "avoid."

Delete "and."

Change "class" to "Class."

Change "observed" to "observer."
Delete "(T)."

Change "he" to "the."

Change "F.D.B." to "F.0.B."
Change "3000" to "300."

Before "total" insert "the."
Delete first "weight."

Change "whose" to "those."

Change "count” to "condition."
Change "OSDA" to "USDA."

oo
&
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20

Page—Col

98L

108L

108R

109L

109R

110L
110r

113L

113R
116L

119L

119R

127L

129L

Subject

(654)-6

(658)-5

600-1
601-1.(5)

629-6

Line(s)
21 fr bot
16

20

21

26

2 fr bot
3 fr bot
15 fr bot
18

36

15-20

11 fr bot
2

2-3 fr bot
6 fr bot
9 fr bot
6

18

10 fr bot
16 fr bot
7

Correction

After "account" add "of."

Change "encourages" to "encouraged."

Change ", based on the product's" to "based

on the use of the product and it's
acceptance."

Delete "and on use.”

Change "Through what" to "To whom" and
change "to what" to "who are they then
forwarded to."

Change "temperaturs" to "temperatures."
After "105D" add a comma.

After "Rations" add a semicolon.

Change "n" to "in."

Change "procedurs" to "procedures.”
Delete "Major,."

"Rations are . . . they are not" should
be in normal print."

Change "409" to "4-9."

Change "19 77" to "1977."
Delete "a copy of."

Change "form" to "from."

Change "REport" to "Report."
Change "Yor" to "Your."

Change "inspectins" to "inspections."
Change "on" to "an."

Change "dangers" to "dangerous."
Before "A" insert "c."

After "(4)b" add "(5)c.”

Change "619--" to "629-6."
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Page-Col Subject Line(s)

129R 636-3

130L 650-3
650-7

130R 653-8 2
654-4

Page Changes:

Remove Pages Insert Pages
29-30 29-30

37-38 37-38
99-100 99-100
103-104 103-104

Correction

Change "False. Articles and . .. for a

contract" to "True."

Change "DV" to "DD."

Delete "A" and "inspection."
Change "2Q1" to "AQL."

charge l!é" tO n-n arﬂ llofll to ll’

after "defect" add a camma.

o2

or" and

21



a tricr inspection. As in inspecting other meat products,
you should check purchase orders and all related sup-
porting documents to make sure that the meat con-
forms 10 all terms of the contract. Slab bacon is usually
bought in 2 weight ranges: an 8 to 12 pound range and
a 1210 14 pound range. The amount of fatback removed
should not exceed 1Y% inches from the scribe for a low
average. A bacon slab should be at least three-quarters
of an inch thick at any point except the edges. The leaf
fat and excessive cartilage should be removed. Also the
slab should not have unsmoked areas, hair roots, mu-
tilations, or black seeds.

Specification for bacon. The current specification
(PP-B-81) distinguishes two primary types of bacon. Of
these two types, only type II (special) is procured for
military use. Type I (standard), which is not purchased
by the military, is basically a commercial product. In-
cluded under type Il bacon are several forms, styles,
and classes.

a. Type II (special)—Form A refers to slab bacon, and
form B refers to sticed bacon. Type II will appear in
one of the following three styles: style 1, one full slab,
shingled or reformed, wrapped in wax paper; style 2, 1
pound units not vacuum packed; style 3, } pound units
partially vacuum packed. The three classes of type 11
bacon are: class I, chilled; class 2, frozen/overseas; and
class 3, frozen/domestic. Inspectors shouid be alert to
new changes and amendments to the specification.

b. Requirements for type Il—uncured bellies for class
I (chilled) and class 3 (frozen/domestic) may be frozen
provided they have been stored at 0° F(— 18° C) or below
for less than 60 days. Total time in the smokehouse is
12 hours or more. Smokehouse temperatures may vary
but will exceed 120°F (49° C) during the entire period.
Class 1 products are placed and held at 40° F (4°C)or
lower. Classes 2 and 3 are placed in a freezer at O°F
(—18°C) or lower within 120 hours after completion of
smoking.

Hams. The ham quality determination factors of
skin, fat, and lean are much the same as the factors in
bacon. However, for hams, bone becomes a very im-
portant factor. The bone must not be excessively large
nor excessively hard and white. Cut surfaces of the
aitchbone of a young animal are cartilaginous or red,
while the cut surfaces of this bone of an older animal
are white and flinty. The meat from the ham of an old
animal is likely to be tough. The skin should be smooth,
soft, firm, and unwrinkled. The lean should be firm and
have a good color. The fat should be white and not
excessive. The smoked product should be brown and
smooth.

Inspecting the shank. A primary off-condition to
check for in hams is souring. The most common area
for souring is in the shank end of the ham where the
bones of the thigh, knee, and two lower leg bones are
located. These bones are surrounded by tendons and

fibrous material. It is difficult to penetrate these areas

adequately with curing agents. When these areas are
not adequately cured, bacterial growth may be stimu-
lated during the smoking period and souring may result.
A trier can detect this condition.

29

Examining the butt end. The fat on the aitchbone,
row of the femur (under the aitchbone, along the fe-
mur), and the stifle joint should be checked with a rrier.
Pelvic fat is very unstable, and if any remains on the
aitchbone, souring is possible.

Using the trier. The trier is an instrument that re-
sembles an ice pick used to probe areas for sourncss. It
should be clean and free of any cdors that might in-
terfere with the examination. It is inserted into the areas
rentioned above, then withdrawn and held under the
nose 1o detect the odor of sourness.

Boneless Pork, Frozen. Boneless pork. frozen. for
military procurement purposes, consists of the pork loin
further processed into roasts and slices. Type 1 is the
identification for roasts, and type II, for slices. The pork
loin is the only market cut that is prepared as borneless
pork.

The fresh, chilled, bone-in pork loins must be in ex-
cellent condition at the time of boning. They must show
no evidence of such conditions as off-odor, slight stick-
iness, rancidity, sourness, or discoloration. The loins,
before boning, must be full-cut, and trimming the lean
from the loins to meet the weight range is not permi+ted.
The internal temperature of the bone-in loins. ai the
thickest part, must be between 28° and 40°% -2° 10 4°
C) from the time of initial chilling until they are boned.
The maximum internal temperatures at the thickest
part of the chilled pork loins, after boning and until the
fabricated product is placed in the frcezer, cannot ex-
ceed 42°F (6° C).

The color of the bones ranges from red to dark pink,
with the color of the exterior surface of the rib bones
showing at least a slight red color. Cartilage must be in
evidence. The split chinebones, spinous processes, and
crosscut sections of bones should be porous and not
brittle or flinty.

The exterior fat of the loin must be firm and white.
The lean suould be fine-textured and firm, with at least
a slight amount of marbling in the blade and ham ends.
The lean meat possesses a bright, uniform color, ranging
from light pink or greyish pink to bright red. and the
flesh must not be dark, guminy, or oily. Finally the pork
loins must be thick, uniformly full, and well-rounded.
They should show no evidence of thawing, refreezing,
or freezer burn.

The following carcass portions must be removed and
excluded from loins uscd for both type I and type 1
fabricated pork:

* Flank meat, tenderloin, and blade meat (meat lying

over the blade bone).

> Bone, cartilage, blood clots, bruises, semiattached

fat, or tag cnds.

 Surface fat in excess of s inch in thickness.

Temperature Requirements. At the time of delivery,
frozen items must show no signs of thawing and re-
freezing and must have an internal temperature of not
higher than 10° F(- 12° C) if for export use and 15°F
(—9° ) if for domestic use. Chilled itemis must have a
temperature of not more than 45°F (7° C) at the time
of delivery. Products which exceed these temperatures
should be rejected. In those cases where the product



exceeds the required temperature but the delivery tem-
perature is not more than 5° F higher than that required,
the contracting officer may authorize the vendor to re-
work the product. In order for the contracting officer
to authorize this rework, the vendor must immediately
reduce the temperature and reoffer the product._The
temperatoie at the time of the reoffer must be no higher
than 5° F ( 15° C) for frozen products for export, 10° F
(--12° C) for fruzen products for domestic use, and 40° F
(4° O for chilled products.

Exercises (611):

1. Match each term in column B with its related de-
scriptive statement in column A. Some responses In
column B may not be used:

Coltimn A Column B
. —( 1) Not required a. Backfat.
since the skin b. Type II (special).
is not removed c. Belly.
before chilling.  d. Seeds. .
= { ?) Potk items e. Type I (special).
reinaining f. Shipper styie.
after the g. Loin.
removal of the  h. Stifle joint.
shoulder, ham. i. US No. 2.
belly, and j. Spareribs.
hack. k. Fatback.
..{ 3 Maximum fat 1 Star joint.
thickness m. Shrouding.

allowed on a n. Regular loin.
selection No. 1 o. Clear plate.
haiy which . 'US No. 1.

p
weighs 15 q. Skinned ham.
pounds. r. Short-shanked ham.
- — ( 4) Minimum s. Boston Dbutt.
thickness of a . US No. 3.
bacon siab at u. Ham.
any vdge. v. 11 inches.
—-=( % The USDA w. Short-shanked shoulder.
X

grade of pork . Y% inch.
that exhibiis
moderately
whick muscling.

.— . ( 6) The LISDA

grade of pork

that cxhibits
mintmunt
degree of
fimsh and
yiclds high-
quality cuts.
QOverfat hojs
that yield low
proportion of
lean cuts and
high
proportion of
fats.

— —C 8 A hain that
has its skin left
ou.

— ( 9) A ham that is
partially
skinned.

— . {10) The entire
intact rib
section after
removal from
the bellv

(7

~—
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Aruitoxt provided by Eic:
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— (1) lhe name tm
bacon before it
has been cured
and smoked.

~———(12) The sightly

wedge-shaped
portion of the
pork shov'der
after
separaiion
from the
standard
picnic.

—(13} The mammary
tissue of pork
bellies.

2. State major cause of rejection ot pork.

3. At feast how thick should a bacon slab be at any
point except the edges?

4. Indicate a primary off-condition which you should
check for in hams.

5. The maximum internal temperature of chilled pork‘
loins after boning and until fabrication must not
exceed how many degrees (Fahrenheit and
Celsius) ?

6. Each box of pork, boneless, {rozen, type II can con-

tain not more than what percent facing slices by
weight?

7. Once fabricated pork is frozen, it must stay at a uni-
form temperature not to exceed how many degrees
(Fahrenheit and Celsius)?

612. Supply the grade determinants used in quality
grade evaluations of poultry.

Quality Grade Determinants for Poultry. In deter-
mining the quality of poultry, as in other species of meat
animals, we are concerned with the palatability and/or
edibility of the product. USDA has the responsibility
of determining the quality of poultry and poultry prod-
ucts. This Department has, in turn, developed a set of
determinants used in quality grade evaluation. These
factors are found in the USDA publication: Regulations
Governing the Grading and Inspection of Poultry and
Edibie Products Thereof and U.S. Classes, Stan-:.:rds
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Sour round. This is a specific foul smelling {ermen-
tation and putrefactive process occurnng in the ball-
and-socket joint of the hindquarter of
heavier beef carcasses. It is caused
by slow cooling or a combination of
poor chilling ard poor ventilation.
meat trier 18 used to detect the
problem by smelling the trier before
and after inserting it into the ball-
and-socket joint. Carcasses possessing
sour rounds should be rejected and
returned to the contractor.
after final acceptance, the pProcurement
agency concerned should be notified, so

that possible recovery action involving latent defects
may be taken. If the beef is Government-owned, the
rounds should be split to the bone, so that you can
examine the surrounding tissue for a grayish discolor-
ation. The grayish discoloration, if present, should be
trimmed away and discarded, and the remainder of the
hindquarter should be aliowed to air out in a chill room.
If no discoloration is nresent, airing the product in a
chill room overnigh .ill probably allow the off-odor
and off-flavor associated with sour rounds to dissipate.

Abscesses. The encapsulation of diseased tissue by
certain white blood cells is an abscess. There is a col-
lection of puslike material present which is a result of
the white blood cell activity. Abscesses are normally
located on internal surfaces, but some may be found
on external surfaces. Their presence indicates bacterial
invasion or contamination, and they are dangerous
when found in asscciation with lymph glands, because
this indicates a systemic disease. The USDA condemns
entire carcasses for extensive abscesses, and the military
rejects abscessed carcasses during acceptance inspec-
tions. If the product is Government-owned, smaller ab-
scesses are trimmable, but larger ones may warrant
throwing out the product.

Bruises. Bruises are blood collections associated with

damaged tissue. Most bruises are superficial in nature,
but some are penetrating. Since these areas are breeding
grounds for bacterial spoilage, trimming is required. the
disposition is norrally to accept and trim, but judg-
ment must be used in severely bruised carcasses.
. Mold. Beef carcasses exhibiting m0ld are indicative
of old, improperly stored products. The mold is not
toxic but must be washed from the carcass. Vinegar and
water are used to wash the carcass and storage area.

Cuts and mutilations. Carcasses exhibiting cuts and
mutilations are produced from poor workmanship.
These carcasses are subject to rejection due to poor
quality. One consideration for inspectors is the effect
of gross cuts on the processing of a carcass into retail
cuts, since some cuts could prevent proper processing.

A

Anatomical Aress of Deterioration of Carcass Beef.
The natural breakdown of carcass meats begins with
slaughter and terminates with complete rancidity and
decomposition, or else by consumption. The most im-
portant factors involved in controlled deterioration are
temperature, humidity, and air cirulation during stor-
age. If old products are delivered, rejection is in order;

If detected
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but acceptance with immediate ssue may sutfice. An
important point for inspectors on acceplance inspec-
tions is that the product should not show more than
normal signs of deterioration to be considered in ex-
cellent condition. This condition, of course. is a spec-
ification requirement. The areas discussed here will give
sufficient indication of deterioration and can be used
at origin, destination, or in storage.

Hanging tender. The hanging tender is located on the
left hindquarter in a dressed carcass. It is exposed mus-
cle tissue which does not drain well during bleeding and,
because of its exposure, it dehydrates rapidly. With
blood and serum drippings from other paris of the car-
cass, it may serve as a breeding ground for bacteria,
Normal specification requirements are to trim this mus-
cle to one-fourth inch, but some contracts may vary.,

Jugular furrow. The jugular furrow, which is the path-
way of the large blood vessels in the neck, is another
area. The vein, which is stuck in bieeding of the animal
during slaughter, is located in the jugular furrow. Blood
seepage and serum in this area promotes the growth of
spoilage-causing bacteria. The presence of oft-odor is
a good indicator of deterioration.

Diaphragm. The portion of the diaphragm remaining
after dressing a carcass is called the skirt. There is poor
air circulation under this skirt muscle, and slime is often
found here. The presence of slime and off-odors indi-
cates bacterial contamination.

Flank. The flank folds inward as a carcass is sus-
pended by the gambrel tendon. This fold in the flank
gives the posterior abdominal region poor air circula-
tion and slime soon develops. The situation here pro-
gresses in like manner to slime under the skirt.

Muscle surfaces. Cross-grain cut surface muscles tend
to dehydrate and deteriorate more rapidly than surfaces
covered with fat. Sliming and bacterial decomposition
occur in these areas earlier than in other parts of the
carcass. The gracilis muscle, the eye of becf, the hanging
tender, and the brisket are ail exposed in Juartcred car-
casses and can be examined for soundness or condition.

Net Weighr. Carcass beef is net weighed by one of
two methods according to DPSC 4155.6. Subsistence
Inspection Manual. Weighing may be accomplished at
origin and destination or as deemed neccssary by the
accountable receiving officer. The scales must be pe-
riodically checked for accuracy, and this requirement
will vary from origin to destination. Carcass beef re-
ceived directly from the vendor and all other bulk items
which are to be further processed must be reweighed
by commissary personnel. Any shortage will be signif-
icant, and on contracts issued by DPSC, the shortage
must be reported to the Contract Quality Assurance
Elemeni (CQAE), if the value of the shortage exceeds
$25.00. In those cases where the shortage does not ex-
ceed $25.00, the amount of the shortage is simply de-
ducted from the total amount on the vendor’s invoice.
When the produce is a locally procured item, the short-
age will be deducted from the invoiced amount deliv-
ered. Products which are not to be further processed
may be weighed, using the Q-allowances. The sample
size must be at least 13, and significant shortages are
determined by comparing the average shortage to the
Q-allowance. Instead of using the Q-allowance, 100 per-
cent_inspection should be utilzied at any time that it
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does not impose too great a work load or cause un-
warranted damage to the product. Reporting shortages
using the Q-allowance is also based on those shortages
which cxceed $25.00 cn DPSC contracts.

Product Temperature. One of the first steps per-
formed by inspectors at destination is to take and record
vehicle and product temperature. The temperature of
the vehicle is often not applicable. but the internal tem-
perature of the product is very important.

i rozen products must show no signs of having been
thawed and refrozen at the time of delivery. The internal
temperature at the time of delivery should be no higher
than 45° F (7° ©) for chilled items, 10° F (—12° C) for
frozen products for export use, and 15° F(-9° C) for
frozen products for domestic use. Products which are
rejected because of temperature may be reworked by
the vendor. provided the temperature at the time of
rejection was not more than 5° F more than the max-
imum temperature allowed. If a contractor decides to
rework the product due to temperature, that person
must immediately reduce the temperature and resubmit
the product. The internal temperature of reworked and

resubmitted products must not exceed 40° F (4° C) for

chilled products, 5° F (=15° C) for frozen products for
export. and 10° F (—12° C) for frozen products for do-
mestic use. DPSC General Article 78 provides for this
working and also specifies that reworking for temper-
ature will not be authorized unless the product meets
all other contract requirements. Temperature deter-
minations should be made by using inspection level S-
3 from MIL-ST1) 105D, and samples should be selected
randomly from throughout the shipment. it is impor-
tant to maintain this lemperature; therefore, keep the

vehicle sccured until offloading is begun.
Fxcrcises (615):

Name the defect or condition described in exercises 1
through 8:

1. A condition defect caused from glycogen depletion
prior to death.

2. Heavy accumulations of connective tissue resulting
from a healed injury.

3. Two different colors on lean in the eye of beef.

4. A foul smelling defect found in the ball-and-socket
joint of the hindquarter of beef.

5. Blood collections associated with damaged tissues.
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. Dark spots of hemorrhage evident throughout the

tissue of the eye of beef.

. The encapsulation of diseased tissuc by whitc blood

cells.

8. Indicative of old, impropei.y stored products.

Pro vide the proper term or plirase answering each
following question concerning anatomical areas of
deterioration, net weight determinalica and tem-
perature determinations:

9. To what rnust the hanging tender be trimmced?

10. Natural deterioration of item No. 102 forequarter
can best be determined by examining what?

11. What is the portion uf diaphragm remaining after
dressing called?

12. Sur_face areas covered with fat deteriorate at a less
rapid rate than what other surfaces?

13. When i‘nspecting a shipment of carcass beef, you
find a sngniﬁcant net weight shortage. What should
you do in these circumstances? .

14. Using Q-allowance net weight determinations,
what is the least size a sample must be?

15. What should product internal temperature of a
chili_d product not exceed (in Fahrenheit and
Celsius)?

16. During a class 4 inspection of carcass beef, you find
a sour round. What should you recommend?
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may be “‘rounded off™ to the nearest dollar in accord-
ance with DPSC Manual 4155.12A Computation
Guide.

DD Form 1234, Report of Inspection of Subsistence
Products. The DD Form 1234 is prepared for each or-
igin (class 3 inspection) lot whenever AQLs and Tables
of Defect Classification are not contained in the Quality
Assurance Provisions of the end item specification, for
shipments of preaward inspection lots, for transship-
ments for freezing, and for destination rejections or
other inspections where another DD form is not ap-
plicable.

The destination QAR (perishable and nonperisha-
bies) must prepare DD Form 1234 only as required for
local use. Inspection personnel not signing the inspec-
tion block of the receiving report should insure that the
authorized government representative completing this
report is furnished with a complete copy of DD Form
1234, or the appropriate information therefore, includ-
ing discrepancies that require contractual actions. In
destination inspections without discrepancies, furnish-
ing DD Form 1234 should be mutually agreed upon
with the receiving officer. Block by block instructions
on the completion of the DD Form 1234 is outlined in
DPSCM 4155.6, Subsection 213.6.

DD Form 1232, Quality Assurance Representative’s
Corespondence. The DD Form 1232 is used to make a
narrative report of the inspection of subsistence and will
normally be forwarded to another quality assurance
representative. The completion of this form is relatively
self-explanatory. :

DD Form 1608, Unsatisfactory Material Report
(Subsistence). The DD Form 1608 is the form to use
when reporting unsatisfactory subsistence that is owned
by the Government, the cause for the unsatisfactory
nature of the subsistence of which was beyond the con-
trol of your base. Step by step instructions on the com-

pletion of the DD Form 1608 can be located on the °

back of the DD Form 1608 and in the Consumer Level
Quality Audit Program Handbook (COLEQUAP). An
officer should sign the report. If two agencies collabo-
rate in the submission of a UMR; e.g., Food Service
and Environmental Health Services, both officers
should sign the 1608. The completed DD Form 1608
is submitted through the command Environmental
Health officer to Air Force Engineering and Services
Center.

AAFES Form 6500-20, Subsistence Inspection Re-
port. The AAFES Form 6500-20 should be utilized to
report nonconformances of Exchange Service products.
You should immediately call the activity manager and
advise that a nonconforming shipment is being deliv-
ered. The facility manager will determine whether the
product will be rejected or accepted. You should com-
plete the AAFES Form 6500~20 in four copies, listing
the products involved, the reasons for nonconformance,
the quantities involved, contractor information (ad-
dress, etc.), and the facility manager’s decision on dis-
position of the identified products. The original of the
AAFES Form 6500-20 is sent to the contracting officer;
copy | is sent to the exchange facility involved in the
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disposition decision, copy 2 is sent to the AAFES re-
gional office responsible for your AAFES region, and
copy 3 is used as your file copy.

DD Form 250, Material I[nspection and Receiving
Report (MIRR). This is the form normally used as an
invoice for nonperishable subsistence. 1t should be pre-
pared by the contractor and be signed by the origin and
destination inspectors when the supplies are accepiablc.
Destination inspectors will find the MIRR used as a
receiving report for shipments under a DD Form | 155,
Order for Supplies or Services/Requcst for Quotations,
and when DPSC Form 300s, Order for Subsistence,
have been lost or are otherwise missing. In the latter
cases the commissary officers will prepare the form. The
use and preparation of the form is covered in DPSC
Manual 4155.6, subsection 213.5.

DPSC Form 300-2, Receiving Report of Order for
Subsistence. The DPSC Form 300-2 is located on the
back side of the DPST Form 300 and is used to annotate
items received, nonconformances, and rejections as-
sociated with this specific DPSC Form 300. The DPSC
Form 300-2 must be signed by the inspector and the
receiving agent.

DD Form 1155, Order for Supplies or Services/Re-
quest for Quotations. The Form 1155 is used to identify
requirements on products purchased as local purchase
items.

Exercises (651):

1. Match each situation/purpose in column B with its
related form numbers in column A by placing the
correct letter in the blank provided. Column B se-
lections may be used once, more than once, or not
at all.

Column A Column B
— (1) DD Form 1234, a. Reporting subsistence inspec-
——(2) DD Form 1232. tions at origin when no AQLs
——(3) DD Form 1608. are given.
——(4) DD Form 250. b. Used to report damage of Gov-
——(5) AF Form 1148, ernment supplies on Govern-

ment carriers.
c. Used for corresponding with
other inspectors.
. Used to document rejections of
class 4 resale items.
c. Daily fod inspection record
class 3.
f. Reporting of incdible foods
during class 5 inspection.
g. Daily food inspection record
classes 4 and 8.
Material Inspection Recciving
Report.

4-4. Consumer Level Quality Audit Program (COL-
EQUAP)

THE CONSUMER level quality audit program (COL-
EQUAP) and its purpose have seemed to confuse and
irritate food inspection personnel since this program’s
inception over a decade ago. The confusion and irri-
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QUAP sampling plans are developed from tables in
MIL-STD--105D, Sampling Procedures and Tables for
Inspection by Attributes. AFR 74-10 states that a single
sampling plan with a normal severity of inspection is
used. Remember to check your Quarterly Program
Notes for any change to this insruction. Examinations
and tests to be performed are stipulated in the program
instructions for each audit item. The sampling plan cri-
teria; i.e., levels of inspection, AQLs, expression of lot
size, and sample units, are normally the same ones
stated in the end item criteria table; this table is nor-
mally found in the quality assurance provisions section
of the applicable product specification. When devel-
oping a sampling plan, do not forget thas, if Major A
defects are listed in the quality assurance provisions of
the specification and no AQL has been specified in that
table. then an AQL of 0.0 must be entered on the AF
form 2063. You must enter an AQL of 0.0 for each
table of examination required by the Quarterly Program
Notes when a Major A defect is not assigned an AQL.
Again, some criteria may be changed by the Quarterly
Program Notes, and you must review the Notes before
you proceed.

Before a sampling plan can be extracted from
MIL-STD-105D for each AQL, the lot size for the audit
must bc determined both for the overall audit and for
cach table of examination. The specification tells you
what units you must consider in order to determine lot
sizes. Be careful not to confuse the units used for de-
termining lot size with those used to determine sample
units: they are often different within the same table of
- xamination. Also be careful to review each tabje prior
(o recording a lot size. The number of units that con-
stitute a lot size is the number of units in commissary
storage from one contract and lot..-When a Ma jor A
defect assumes an AQL of 0.0, the sample size¢ for
tnat AQL. will be the largest sample size determined
tor any other AQL in that table of examination will be
assigned to the 0.0 AQL. The accept number in this
case is always 0.

If the lot size is so small that all assigned AQLs have
sample sizes that exceed it, a 100 percent inspection is
prefcrmed on the entire examination. When 100 per-
cent inspection must be used and the accept/reject
numbers on the AF Form 2063 do not apply, you note
this in the remarks section of the AF Form 2063. As we
Sttup a sampling plan and look forward to the actual

cxamination of ihe product we must be familiar with the’

process ot cxamining the product and calcujating the
probability of acceptance,
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Product Examination. Samples must be seiccted by
random sampling technique. Use the table of random
numbers or a method equal to it, assuring that each
unit in the lot has an equal chance of being selected.

Since COLEQUAP is an audit of Government-owned
subsistence at the user level, all foods inspected should
be used in the menu. This requires careful planning and
close cooperation with food service and commissary
personnel. Peiform examinations at the commissary
warehouse or cold storage plant when possible. Ex-
aminations of the product in the thawed or prepared
state are accomplished before the item is served in the
dining hall. Examine the sample units for ali defects
listed in the end-item examination requirements found
in the Quarterly Program Notes. These examinations
are found in the quality assurance provisions of the
product specification or the Quarterly Program Notes.

Probability of Acceptance. The probability of ac-
ceptance is a statistical means of projecting the quality
of the examined lot. In COLEQUAP, probability of ac-
ceptance is abbreviated “Pa,” and is expressed in gra-
dients from worst to best probability. The worst Pa
would be less than, or equal to (<) 5 percent. The best
Pa would be greater than (>) 25 percent. The proba-
bility of acceptance should not be confusins, but if con-
fusion does exist, let us explain it here. If the product
which we have statistically sampled and inspected has
a Pa of less than or equal to 5 percent, we are assuming
that the product could be sampled and tested 100 more
times and would pass these inspections only five times.
In other words, it would fail the inspection 95 times,
or have a probability of failure of 95 percent.

Pa’s are computed using the tables found in the COL-
EQUAP Handbook. Pa’s must be computed for all
AQLs for which defects have been found during ex-
amination. The exception to this rule would be any
AQL which has been expressed as 0.0. You never com-
pute a Pa for an AQL expressed as 0.0.

After computing Pa’s for each applicable AQL, select
the lowest Pa (worst Pa) determined. This Pa becomes
the overall Pa for the audit.

Exercises (653):

I. What agency is responsible for selecting items for
COLEQUAP audit?

o
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COLEQUAP reports and forwarding th+ consoli-
dated report 10 AFESC?

. What publication contains specific instructions on
completion of the AF Form 2063, Individual COL-
1.OQUAP Report?

In case of conflict between de_uments required for
C'OlL.EQUAP. which document takes precedence
over all other?

Using supplementary materials (Appendix A, Sampling
Plan 1ables). determine the sample size and accept or
rejeet numbers for the following, involving items 5
through 8:

SAMPLE SLZE

ACC NUMBER REJ NUMBER

S. Lot Sizer 20

Inspection Level: S4

AQIEN 1.5 Major B
40 Minor

1ot size: 13

Inspection Fevel: 1

AOQIS 1.0 Mayjor B
10.0 Minor

Pt Swze, 82

Inspection Fevel: 83

AOIS 25 Mimor B
6.5 Mino

Lot Size: 440

Inspection Level: 11

AQLs: 4.0 Major
10.0 Minor

654. Specify the form(s) for reporting COLEQUAP re-
sults and publication(s) giving instructions for com-
pleting them.

Air Force Form 2063, Individual COLEQUAP Re-
port. Results of COLEQUAP audits are submitted in
accardance with AFR - 74-10. This regulation requires
that audits be reported to AFESC through the

MAJCOM bnvironmental Health officer. on AF Form:

2063, Fhe major command will collect all audit reports;
screen the data with regard to commodity use, quality,
acceptancee, and accuracy: and forward them to AFESC.
The Al 'orm 2063 must be completed legibly in pencil.
One orinal copy will satisfy AFESC requirements. In-
structions on additional copies must come from the
MAJCOM Environmental Health officer. Detailed in-
structians for completing the AF Form 2063 are found

30

_ Wha 1s responsible for validating the accuracy of
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in the COLEQUAP Handbook. These instructions
must be followed exactly to insure accuracy. A

sample copy of AF Form 2063, progerly
zompleted is shown on figures 4-3 and

DD Form 1608, Unsatisfactory Material Report
(Subsistence). Subsistence items arc considered unsat-
isfactory when found to be unwholesome or unfit for
their intended use. They are reportable if these condi-
tions or factors are beyond normal base control. A tood
unfit for its intended use may be edible, but the defects
may preclude its use as required by the menu. This most
often results from failure of the item to meet procure-
ment specification requirements or failure of the spec-
ification to protect against the defects or conditions
found.

The UMR (DD Form 1608) is prepared and sub-
mitted when inspection indicates a Pa equal to or less
than 5 percent (< 5%). when the food item is not serving
its intended purpose, or when a Major A defect is found
for other than packaging or marking defects, or when
the marking is missing or illegible. The UMR s to be
completed in accordance with with instructions in the
COLEQUAP Handbook and on the back of DD Form
1608. An example of a properly completed form may
be found in figure 4-5.

When completing this form, use the product nomen-
clature from the packing case. Report in block 15 only
those tables of examination or paragraph examinations
where the product is nonconforming. Nonperishable
subsistence has codes that must be cited in block 17 of
the form. These codes (A, B, and C) are applied to
Government-owned subsistence and can be found in
block P of DD Form 1348-1, Single Line Item Release/
Receipt Document, which is received with the ship-
ment. The classifications are: :

d. A—new matcerial issuable without limitation or
restriction.

b. B—new material with limited uscfulness or short
life expectancy.

¢. C—serviceable material for priority issue and nor-
mally restricted to CONUS activities.

When completing the UMR, enter .. block 17 the
date the unsatisfactory material was received at your
base and the amount of the product remaining in stock.
Attach the completed AF Form 2063 to the UMR. It
behooves the initiator of a UMR to be selective in the
comments placed in block 18. Phrases such as “Tighten
origin inspection™ and “Closcr surveillance at origin™
are of no value. In reality, origin inspectors are limited
by MIL-STD-105D and DPSC Inspection Manual
4155.6. (Subscction 225, as to when they can apply
tightened inspection procedures. In many instances, the
origin inspector did, in fact, provisionally reject the
prcduct, but the contracting officer accepted the prod-
uct with a price adjustment. In other instances because
of the procedurcs of contractor inspection, it is possible
that the Government origin inspector did not perform
verification inspection on the lot that included the un-
satisfactory material. It is also possible that the product

32



CHANGES FOR THE TEXT: WLIME 5

ten-and-Ink Changes

Page~Col Subject Line(s) Correction
3R 6 fr bot After "nature" add "of."
6R 4 fr bot After "tornado" add "is."
23 fr bot Change "Texax" to "Texas."
10L 2 Change "eruptions" to "eruption."
17 After "of" add "a."
10r 25 Change "firesafety" to "fire safety."
11R 6 Change "airblast" to "air blast."
131, 13 and 14 Change "weapons" to "weapon."
fr bot
141, 32 Change "thorugh" to "through.”
15L 9 fr bot After "by" add "a."
15R 31 Change "contaminated" to "decontaminated."
18 Table 2-2 First block Change "piant" to "paint."
under Action
19L 21 Change "might be" to "such as."
5 fr bot Change "Services" to "Service."
19R 16 Change "coldstorage" to "cold storage."
17 Change "kitchen" to "kitchens."
20L (807)-1 Change "Environmenta" to "Environmental."
22 Table 3-1 5 After "over" add "-."
Right Col.
22R 5 fr bot Charnge "radiological" to "radiologically."
26R 24 fr bot Chaﬁge "capbility” to "capability."
2 fr bot After "up" add "with."
31 ) Fig. 3-8 Change "ADUSTABLE" to "ADJUSTABLE."
Fig. 3-8 Legend Change "to" to "top."
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Page—Col Subiject Line(s) Correction

33L 4 After "clothing" change "," to ";."
34 Fig. 3-11 Legend Change "scintilallation" to
"scintillation."
34L 9 Change "raioactive" to "radioactive."
37L 10 After "not" add "only."
38R 13 Change "disensary" to "dispensary.”
41R 24 Change "byproduct" to "byproducts."
47L 6 fr bot Change "cothing"” to "clothing."
47R 23 Change "preent" to "present."
S0R 11 Change “"praticularly" to "particularly.”
52R 20 Change "the" to "The."
27 After “"limitations" change "The" to "the."
53 Fig. 5-1 Change "lewsite" to "Lewisite.”
56L 25 After "capsule" charge "1" to "I" and after
"y" add "agents."
26 Change "11" to "II."
61R 38 Change "bocarbonate" to “bicarbonate.”
63L (822)-2 Change "con" to "decon."
721 811-1 5 Change "contamination" to
"decontamination."
72R 814-1 1 Change "out" to “"our."
73L 818-8 1l Change "thoat" to "throat."
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Preface

IN THE 90830 Course you learned that your career field is a broad one with many challenges and
many opportunities. In this first volume of CDCT 90850 you will siudy about ihe USAF Medical
Service, its mission and your career field and its mission. You will also study about the adminis-
tration of the environmental health service office. The rest of the volume will look closely at how
to control the spread of communicable diseases. In Chapter 2 we will be reviewing basic prirciples
of biology. In Chapter 3 you will study the principles of epidemiology. Chapter 4 will cover a basic
knowledge about some food and waterborne diseases you may be required to investigate at your
base. Chapter 5 covers how airborne diseases are spread, and this chapter will address ir: detail the
AF TB Detection and Control Program. Chapter 6 discusses sexually transmitted diseases and the
AF STD Control program. In Chapter 7, you will study how arthropods are important as vehicles
in disease transmission. And lastly, Char*er 8 discusses field hygiene and how to control disease
transmission in the field.

In Volume 2 of your CDC you will study the effect that the various toxic materials produced by
industry may have on the human body and what we can do to protect the worker. Volume 3
discusses the importance of facility sanitation and environmental surveys. You will read about what
you should be looking for on your surveys as well as how to make recommendations for improve-
ment. Volume 4 addresses the major aspects of food inspection and technology. Here, you will read
about how food inspection duties relates to protecting the public health. Volume 5 covers the many
facets of medical readiness. It discusses the types of disasters as well as how to respond to them.

For easy reference, Appendix A, which describes medical terminology, and Appendix B, which
lists the biostatistic calculation formulas covered in this volume, are printed and bound in the back
of this volume. They will serve as valuable tools when used in working many of the communicable
disease¢ programs.

The inclusion of names of any specific commercial product, commodity, or service in this pub-
lication is for information purposes only and does not imply indorsement by the Air Force.

NOTE: If you know this course contains erroneous or outdated information or does not provide
the knowledge that the current Specialty Training Standard {STS) requires you to have for upgrade
training, contact your unit OJT advisor and fill out AF Form 1284, Training Quality Report. If
you need an immediate clarification of information in these study materials, call the author between
0730 and 1615 (CT), Monday through Friday.

Consult your education officer, training officer, or NCO if you have questions on course en-
rollment or administration, Your Key to a Successful Course, and irregularities (possible scoring
errors, printing errors, etc.) on the volume review exercises and course examination. Send questions
these people can’t answer to ECI, Gunter AFS AL 36118-5643, on ECI Form 17, Student Request
for Assistance.

This volume is valued at 45 hours (15 points).

Material in this volume is technically accurate, adequate, and current as of September 1984.

it



Contents

Page
L Ta R iii
Chapter

1 The USAF Medical Service Mission and Organization ................... 1
2 Basic Principles of BiOlO8Y......ouiooiiieeeeeee oo eeeeeeeeee e 9
3 Principles of EpIAemMiOlOBY «ooueeececeeiiiiee e ee e 35
4 Food and Waterborne DiSeases ........occuueiiiiieeeciieieneieeeeeeeeeeeeeeseeeeens 61
5 AITDOINE DISEASES ......eeiiieienieeeiieet ettt e ee e e eer et eseeeeeenean 76
6 Sexually Transmittcd DISEASES .....oiieneeveeiiiier e eeeeeeeeeeeeeeeeeeeeeeeenseenaes 84
7 MeEQICAl ZOOIOBY ..eeieieeeie ettt e e eesereereeeseeasseaaaeeeens 100
8. Field Sanitation ...t 131
BIBLIOGIAPHY.......ooeeeeeeeeeeeeeeeeeeeeeeeeee et e e e e esee e e e e e neeenn 149
APDEORAIXECS coooeveeeeee e eraeeeaaaaaneseesaanasesrmenearessaanasnees 151
ANSWEPS JOI EXOCUCISES ..o eeeeeeeeeeeeeeeaeeeeaaaseeeeneeaseeaarveeeeeens 159

NOTE: This course teaches through numbered lesson segment, each containing a behavioral objective, text,
and exercises. The objective sets your learning gcal. The text gives you the information you need to reach
that goal, and the exercises let you check your achievement. When you complete each segment, see whether
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CHARPTER i

The USAF Medical Service Mission and Organization

THE ENVIRONMENTAL health career field, formerly
the USAF Veterinary Service, is undergoing a critical
period of change. The information you received during
your formal technical training is basic to any further
understanding of your career field mission and your
responsibilities and specific duties as an environmental
medicine specialist. Keep in mind that changes take
time. Any reference to veterinary publications in this
90850 CDC is intentional and not a typographical or
technical error. Remember the old adage, “If it works,
don’t fix it.”

We welcome you as a part of the USAF Medical
Service. We hope your service will be rewarding to you
and beneficial to the USAF Medical Service. As in all
serious undertakings, your reward will be equal to the
effort you place in your duties.

More welcomes are forthcoming, but first let's take
a look at the USAF Medical Service and discover what
overall mission your career field team helps to accom-
plish.

1-1. Mission of the USAF Medical Service

AFR 20-28, The Medical Service. describes the
USAF Medical Service mission as follows: ** . . . to pro-
vide the medical support necessary to maintain the
highest degree of combat readiness and effectiveness of
the Air Force.”

001. State the mission of the USAF Medical Service
and its several components and explain how those mis-
sions relate.

Purpose. Think of the words *“‘combat readiness and
effectiveness™ for just a moment. Taken in context with
the world situation and our changing roles as military
members, that standard phrase from an Air Force reg-
ulation takes on a much greater significance. Think of
what those words mean in your day-to-day routine. You
are an Air Force medical specialist with a personal and
moral responsibility for assisting in the maintenance of
the combat readiness and effectiveness of the United
States Air Force — regardless or the specific medical
duties you perform — by faithfully accomplishing your
assigned tasks to the best of your ability and kXnowledge.

We perform our assigned task of maintaining the Air
Force’s combat readiness:and effectiveness by helping
to protect the general health of the Air Force member.
This is done through prevention or correction of a med-
ical problem. For example, computer cards are period-
ically issued from computers at base level that require
you to report to the base medical facility for routire
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dental or medical examinations. This is an example of
preventive care. Corrective medical care is when you
are provided with complete medical care in the event
of personal illness or injury.

Organization. You need to know how your cttorts fit
into the total eitort of the organization to which you're
assigned. Figure -1 is an organization chart tor the
USAF Medical Service. It illustrates the basic structure
of the USAF Medical Scrvice and shows that your sec-
tion fits under “‘Aerospace Medlicine” or “'Aeromedical
Services.” It also demonstrates your basic chain of com-
mand within the USAF Medical Service.

The organization of the USAF Medical Scrvice is
designed to train and equip medical personnel to pro-
vide and maintain medical health services to the United
States Air FFerce — to provide the medical support nec-
essary to maintain the highest degree of combat read-
iness and effectiveness of the Air Force. The primary
objective of this organization plan is to maintain a
structure in peace to avoid organizational confusion
during transition to war, and {0 maintain a structure
that operates effectively with the least expenditure of
re’ urces. It helps to standardize organization through-
out the Air Force. Standardization helps reduce ori-
entation time as we are transferred fromx one duty
location to another. Additionally, it promotes organi-
zational stability and helps supervisors establish stan-
dards for evaluating pcrformance. It helps improve
management technique throughout the USAF Medical
Service and improves communications so all Air Force
personnel will attach the same meanings to the same
terms. Again, what does this mean to you? An orderly
transition into the Air Force; an orderly orientation into
your assigned duties and duty location; casily under-
stood performance standards that you are aware of as
soon as you begin your duties; a clear chain of com-
mand: and fair comparison with all environmental
medicine specialists. It insures that you are treated in
a fair, consistent manner throughout your Air Force
career.

Objectives of the Aerospace Medicine Program. You
must know the functions controlied by the chief of aer-
ospace medicine for two reasons:

(1) Your duties as an environmental medicine spe-
cialist directly impact on the quality with which the
mission of the Aerospace Medicine Program is accom-
plished.

(2) Your duties enhance and clarify other portions
of the Aerospace Medicine Program for the chief of
aerospace medicine.

The Acrospace Medicine Program varies from base
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to base, depending upon such factors as population,
geographic location, and mission. The program varics
in name to comply with the Air Force Chief of Statl’s
policy on the use of the term “acrospace.” The title
Aerospace Medicine Service is used when one or more
operational systems are supported by the medical fa-
cility, one of which must be either a ballist.c missile
system or space system. The title Aeromedical Service
is used when only aircraft systems are supported. There
are many areas of professional concern within the Aer-
ospace Medicine Program — too many to discuss ad-
equately in this volume. AFR 161-33, The Acrospace
Medicine Program, states the varied areas of profes-
sional concern and the objectives of the Aerospace Med-
icine Program, which are to:

a. Promote and maintain the health and well-being
of Air Force personnel.

b. A:scss the effects of Air Force operations on health
and the cavironment.

¢. Ensure the quality of occupational and commu-
nity environments.

So much of the work towards improving the quality
of our daily lives depends on our performing our as-
signed tasks. We really do make a significant impact on
the effectiveness and combat readiness of our Air Force.

The Aerospace Medicine Council. This unique pro-
aram, contained within the Aerospace Medicine Pro-
gram, allows for continued review of the activities
within Aerospace Medicine and provides for systems to
identify and correct potential problem areas. As di-
rected in AFR 161-33, the council must (1) set objec-
tives for the base Aerospace Medicine Program; (2)
determine methcds for improving the base Aerospace
Medicine Program; and (3) plan, coordinate, review,
and set medical requirements for functional areas
within the Aerospace Medicine Program.

The agenda for the Aerospace Medicine Council
meetings must be sent to the chairperson in time to be
published and distributed to all members at least | week
before a formal meeting occurs. In addition, minutes
of the meetings must be sent to the Director of Base
Medicine Services (DBMS) for review and approval.

What does all this mean for you? The Acrospace
Medicine Council provides the linkage for all the func-
tions within the Aerospace Medicine Program. It co-
ordinates and standardizes your activities, as well as the
activities of all the other personnel within the program,
so that no effort is wasted, misdirected, or ignored as
a learning experience.

Major functional areas in the Aerospace Medicine
Program. There are three major functional areas, or
programs, within the Aerospace Medicine Program.
Each carries on a specific number of activities related
to the overall mission of the Aerospace Medicine Pro-
gram and the mission of the USAF Medical Service.

The Flight Medicine Program. The Flight Medicine
Program directly supports the primary mission of the
USAF Medical Service by providing comprehensive
medical services for aerospace operations. The program
applied to all aircrew members and others whose duties
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require special medical qualification. As an example of
the latter. if vou wish to apply for a special duty that
requires specific physical attributes — say ... 20/20
vision, full rotation of all limbs, and the like — then
you must go to the people in flight medicine to schedule
the required physical cxaminations (usually done at the
physical examination and standardization section (PES)
in your medical facility). Along with the obvious duties
that flight medicine personnel must perform to support
the flying mission, you have duties as an environmental
medicine specialist. Here are two examples:

(1) Flight medicine personnel are required to ensure
the environmental quality of squadron, alert, and other
operational support facilities.

(2) Flight medicine personnel are required to provide
support to the environmental heaith officer regarding
the treatment of flying personnel and in solving aero-
space medical problems.

The physical examinations and physical standards
section (PES) of the Flight Medicine Program is prob-
ably where you will make the most frequent contact
with flight medicine personnel. As was mentioned ear-
lier, this is the area where all physical examinations are
scheduled, documented, and monitored. The PES in
your medical facility will be performing audiometric
(hearing) tests. It is an Air Force requircment that these
tests be performed by a qualified hearing conservation-
ist (certification is received by attending the Hearing
Conservation Course given at the USAF School of Aer-
ospace Medicine, Brooks AFB, TExas). AFR 161-33,
The Aerospace Medicine Program, outlines all of the
responsibilities of the Flight Medicine Program. As you
become familiar with this regulation, you will see many
ways in which the Flight Medicine Program coincides
with your own career field.

Bioenvironmental Engincering Program. The Bioen-
vironmental Engineering Program supports the USAF
Medical Service mission by meeting the following re-
sponsibilities outlined in AFR 161-33:

a. Evaluates community and work environments
and suggests ways to modify the environment to main-
tain and promote health and well being.

b. Establishes and conducts environmental monitor-
ing programs to comply with all applicable poilution
standards.

¢. Responds to peacetime and wartime disasters to
control environmental and health hazards.

It is Air Force policy that each emplcyee onn an Air
Force installation, or those participating in Air Force
projects, etc., be provided with a safe and healithful work
environment. The bioenvironmental engineering sec-
tion (BES) evaluates continuing activities and planned
activities to ensure that Air Force policy is met. The
BES evzluates facility and process plans; they do con-
tinuous environinental quality surveys in work areas as
well as special environmental surveys that may be re-
quired as a result of annual workplace evaluations.
Their role is one of continual observation, evaluation,
and reporting. In many instances, the Environmental
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Health Service (ENS) will use their reports as the basis
for actions for which we are assigned responsibility. In
a later volume, we will discuss just what that means in
detail, but for now, you really only need to see how the
functions of BES rclate to Environmental Health Ser-
vices.

The Environmental Health Program. This is your
area of responsibility. What you may not know is how
we provide support to the USAF Medical Service mis-
sion. Let’s take a brief look at what AFR 161-33 says
the objectives of our program are.

The program objectives for the Environmental
Health Service are:

a. To prevent and reduce injury and illness.

b. To monitor the health of military and civilian
workers on an installation.

¢. Educate workers as to how they can prevent oc-
cupational injuries and illnesses.

d. Inspect foods and food service facilities to prevent
the spread of illness.

e. Inspect places where the base population may as-
semble so that disease and injury may be prevented.

/- Identify insect and rodent populations that may be
carriers of disease.

Program relationships. To provide a few examples of
how these separate programs relate, we’re going to de-
scribe a few hypothetical incidents which we’ll say have
occurred at Walt Disney AFB, New Jersey.

Example One: A new jet engine repair facility is being
constructed at Walt Disney AFB. As part of the ongoing
approval procedure for this facility, the BES has been
evaluating the plans for the facility. As these plans are
received at the Walt Disney AFB clinic, the officer in
charge (OIC) of the environmental health office reads
through each to determine what types of injury poten-
tials may exist when the facility begins operation; how
the operation of the facility might affect the local com-
munity; and what portions of the Occupational Med-
icine Program will need to be geared up to meet this
new concern. As the facility begins operation, the OIC
will need the assistance of the personnel in PES to per-
form physicals on the workers employed in the facility
to insure that their health is being safeguarded.

Example Two: An employee of the Fabrications Plant
at Walt Disney AFB has been given a hearing test by
PES. The test indicates a significant hearing shift, or
deterioration. The personnel in the environmental
health office, after monitoring the audiograms per-
formed by PES, notify the BES that a survey on noise
levels in the plant might need to be done. Meanwhile,
the personnel from Environmental Health Service will
g0 down to the plant to see exactly what is, or isn't,
being done to protect the hearing of personnel there.

Example Three: The PES finds that a significant
number of aircrew members are reporting to sick call
with respiratory ailments. The environmental health of-
fice 1dentifies the dormitory for these Air Force mem-
bers as a i:kely source of this infection and requests a
survey from BES. The BES survey indicates that the
ventilation system in the dormitory is contaminated
with an airborne organism. AFter decontamination of
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the ventilaton system, the incidence of res~iratory prob-
lems among the residents of this dormitu: ; ceases.

Putting this entire concept into simple terms is dif-
ficult, but here goes: The Flight Medicine Program is
concerned with the body, the unit that is experiencing
the injury or illness. The Environmental Health Pro-
gram is concerned with all of the bodies that make up
the population of a base and how the illnesses or injuries
relate to the overall health and well-being of that pop-
ulation. The Bioenvironmental Engincering Program is
interested in all nonphysical conditions (noise, chemi-
cal, or other) that have induced the injuries or illnesses
identified as a trend by the Environmental Healhh Pro-
gram.

As you may have gathered from these examples, all
the functions of the Aerospace Medicine Program are
dependent upon one another. The charge to protect the
health and well-being of the military member is a se-
rious one, and can only be accomplished by a coordi-
nated effort on the part of all sections of the Aerospace
Medicine Program. You are part of that team — a team
dedicated to the prevention and control of disease and
injury — and your team members will rely on you, just
as you rely on them, to get the job done.

Exercises (001):

1. What is the mission of the USAF Medical Service?

2. List one area where the Flight Medicine Program
helps to support the Environmental Health Pro-
gram.

3. Which program within Aerospace Medicine suggests
ways to modify the environment so as to promote
the health and well-being of the base population?

4. List one area in which the Bioenvironmental Engi-
neering Program is supporting the Environmental
Health Program.

5. The identification of disease vector populations is
an objective of which Aerospace Medicine Program?

6. What specific duty section in the Flight Medicine
Program would perform audiograms on industrial
workers?



7. What specific program objective of the Biocnviron-
mental Engincering Program is met when BES par-
ticipates in a nuclear weapons accident exercise?

8. Briefly describe the relationship among the three ma-
jor functional areas of the Aerospace Medicine Pro-
gram, and hwo that relationship supports the overall
mission of the USAF Medical Service.

1-2. Environmental Health Service Relations with
Other Agencies

While the EHS worker is trained to ‘‘handle” any
problem, or need, which may arise during the course
of a duty day, we do need the assistance of agencies
outside of the Air Force in order to do our jobs as best
as possible. It is also logical to use these agencies that
exist outside the military structure because we deal with
civilian communities at times, and these communities
are not subject to military rules and regulations. We
need the guidance provided by the agencies that do set
rules and regulations for the civilian community.

002. Identify ways that federal agencies associated with
the environmental health office could provide assis-
tance.

Federal Public Health Agencies. The Federal Gov-
ernment sets health standards for most aspects of our
lives, it also surveys and makes recommendations on
the general public health, its status, and ways it can be
improvea. There are various agencies assigned these
tasks, and we will now discuss some of those you will
come in contact with while performing your duties as

_a_ member of the Environmental Health Service.

United States Department of Health and Human Ser-
vices (USDHHS). The USDHHS is comprised of sev-
eral agencies concerned with the public health.

a. The Food and Drug Administration (FDA) is a
major portion of the USDHHS. Within the FDA, the
Bureau of Foods designs and enforces programs that
guarantee the quality and safety of foods. The FDA also
enforces mandatory provisions of laws and regulations
relating to food service operations, and shares respon-
sibility for inspection of food-processing plants with the
United States Department of Agriculture (USDA).

b. United States Public Health Services is also a por-
tion of the USDHHS. This agency produces regulation
and guidance in the area of National public health and
provides training and education in such areas as nu-
trition, hygiene, and disease prevention.

Environmental Protection Agency (EPA). The EPA
is responsible for designing and enforcing programs that
guarantee the continued safety and purity of our en-
vironment. The air and the water, and active prevention
of their pollution, are the domain of the EPA. Regu-
lations written by EPA are a portion of the documents

used by the Air Force in protecting the base cnviron-
ment.

Centers for Disease Control (CDC). The Centers for
Disease Control, located in Atlanta, Georgia, is a ficld
agency of the United States Public Health Services. The
center investigates outbreaks of foodborne illness, stud-
ies the causes and control of disease, publishes statistical
data like the Morbidity and Mortalty Weekly Report
that your office receives, und provides educational ser-
vices in the field of sanitation.

Federal Food Inspection Agencies. The food inspec-
tion program provided by the Environmental Health
Service involves a great amount of interaction between
local, state, and federal inspection agencies and your
food inspection office. Many of the publications used
to inspect foods on a military installation are written
and used by these agencies ii: civilian inspection pro-
grams.

United States Department of Agriculture (USDA)
The USDA is responsible for inspection and grading of
meat, meat products, poultry, diary products, eggs and
egg products, and fruits and vegetables shipped across
state boundaries. As mentioned earlier, some of its in-
spection responsibilities overlap with the FDA. It can
be said that virtually every food found on your grocery
shelf has received some form of inspection during pro-
duction, processing, and shipment.

The United States Department of Commerce
(USDC). The USDC, through its National Marine
Fisheries Service, provides a program of voluntary in-
spection of seafoods and their processing plants, as well
as the waters from which they are harvested. They also
provide grading of seafoods as a voluntary program.
The standards developed by this agency are noncom-
pulsory but are used by many seafood producers.

Federal Occupational Safety and Health Agencies.
Again, the Environmental Health Service finds many
areas of interaction with occupational safety and health
agencies — for guidance, regulatory clarification, assis-
tance — and in areas such as training. Two of the most
commonly used agencies are the Occupational Safety
and Health Administration and the National Institute
of Occupational Safety and Health.

Occupational Safety and Health Administration
(OSHA) OSHA isan agency within the US Department
of Labor. This agency, or administration, provides the
regulation, guidance, and enforcement necessary to
meet the requireinents of the Occupational Safety and
Health Act of 1970. The act provides for ensuring that
every many and woman in the United States is provided
a safe and healthful workplace. Training workers to be
more aware of job safety and health hazards in the work-
place helps to reduce the incidence of injury and dis-
sase. As Air Force Environmental Health Service
personnel, you will be involved in this kind of training.
OSHA standards are used to evaluate Air Force work-
places and to train Air Force civilian and military work-
ers.

National Institute for Occupational Safety and
Health (NIOSH). NIOSH is a part of the Centers for
Disease Control, a subagency of the USDHHS. NIOSH
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provides training and publications in the area of safety
and health in the workplace. NIOSH standards are used
by the Air Force when evaluating working environ-
ments at base level industrial sites.

A discussion of agencies within the Federal Govern-
ment which might provide assistance to an Air Force
Environmental Health Service Worker could become
endless. The idea behind sharing these few agencies and
their roles with you is to let you know you are not alone
with your important responsibilities. Whenever the
need arises for you to seek aid from an agency outside
the military structure, you need only look to your Fed-
eral Government Registry in any telephone book for
help.

Exercise (002):

1. In column A you will find listed several functions
performed by the environmental health office. In the
space provided before each item, writ. in the letter
that corresponds to the federal agency from column
B which could provide guidance for that function.
Each choice may be used once or more than once
or not at all.

Column A Column B
~—— (1) Egg inspection. a. Environmental Protection
——(2) Health education for Agency.
industrial workers. b. Centers for Disease Control
~—(3) Foodborne illness in- c¢. United States Department of
vestigation. Agriculture.
~—(4) Hearing conservation d. United States Department of
tests. Commerce.

~—(5) Food handler training. e.
—(6) Sanitary evaluation of

food service facility. f.
——(7) Inspection of seafood Health Administraton.

and processing plants. g. Food and Dr- g Administra-
—(8) Requesting an air pol- tion.

lution study from

BES.

United States Public Health
Services.
Occupational Safety and

1-3. Equipment and Supplies

You may at one time or another have seen in a news-
paper or news magazine an article dealing with the
amount of money spent by the Department of Defence
(DOD). This yearly amount has been pictured by a
circle representing one tax dollar. The largest single ex-
penditure from the tax dollar is for the DOD, and thus
the largest piece of pie from this circular dollar repre-
sentative is marked “DOD.”

Of this amount taken from each tax dollar for the
DOD, some is used for supplies and equipment. It takes
material to operate a business. It takes material to run
an environmental health office. Look around your of-
fice. You might see an autoclave, refrigerator, desks,
chairs, centrifuge, etc. All of these cost money and that
money comes out of that piece of the pie thc DOD
carves out of each of our tax dollars.

It is the responsibility of each of us to order, use, and
protect Government property Jjudiciously, because we
all paid for it. The section you are about to study deals

with ordering, judiciously using, and protecting Gov-
ernment equir-aent and property.

003. Differentiate among th five categories of medical
material.

Classification of Medical Material, Medical material
may be termed either equipment or supplies. Equip-
ment items are nonexpendable and must be authorized.
Supplies are expendable and need no authorization.
Material you should be familiar with is classified into
one of the three equipment and two supply categories
in the following descriptions.

Investment medical equipment. Investment medical
equipm.ent includes those items which have a unit cost
of $3000 or more. An example of this is an audiometer.

Expense medical equipment. This is an item which
has a unit cost of less than $300G; for example, one
incubator will cost approximately $2500 and will be
classified as expense medical equipment.

Nonmedical equipment. Nonmedical equipment in-
cludes nonmedical items with a unit cost of $40 or
more. Some examples of nonmedical equipment are
office desks, typewriters, and other office equipment.

Expendable medical supplies. Expendable medical
supplies are either consumable or durable. A consum-
able supply item loses its identity when used, cannot
be reused for the same purpose,or is not durable enough
to last 1 year. Drugs, adhesive tape, detergent solutions,
and scrub sponges are examples. A durable supply item
which maintains its identity when used usually has a
life expectancy of at least | year but does not qualify
as an equipment item. Surgical instruments such as he-
mostats and scissors are examples of durable supplies.

Nonmedical supplies. Items which have a unit cost of
less than $40 and are nonmedical in nature are termed
nonmedical supplies. Examples are ballpoint pens, pen-
cils, paper towels, writing and typing paper, and the one
we are extremely well acquainted with — floor wax.

Exercises (003):

1. Match the material category in column B with the
appropriate statement or term in column A by plac-
ing the letter of the column B jtem in the space
provided in column A. Each column B item may be
used once, more than once, or not at all.

Column A Column B
— (1) A $2,300 centrifuge. a. Investment medical equip-
——(2) A bottle of detergent ment.
—@3) A box of scrub b. Expense medical equipment.
sponges. c. Nonmedical equipment.
—{(4) A box of paper clips. d. Expendable medical supplies

——(5) An 380 office chair.

——(6) Losesitsidentity when e.
used.

—(7) A pair of hemostats. f.

(consumable).

Expendable medical supplies
(durable).

Nonmedical supplies.

004. Identify supply and equipment budgeting proce-
dures.
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Supply Budgeting. The resource management office
in your medical facility is responsible for the prepara-
tion and submission of the annual budget for the entire
meccal facility. About 6 months prior to the start of a
fiscal year, the reserve management office will request
the environmental health office to supply fund require-
ments for supplies for that coming fiscal year. The first
action vou should take upon receiving this request is
to study your previous year’s supply expcnditures. Your
monthly issue lists :vom the medical supply section
show a dollar value on the last page of each list. From
these lists, determine how much you spent on supplies
for the preceding fiscal year. These figures should assist
you in approximating how much you will need for fu-
ture supply expenditures based on previous expendi-
tures.

There are other considerations you should keep in
mind when estimating your future requirements. Note
the inflationary trends of supplies over a period of time.
Consider your workload for the foreseeable future —
that is, an increase or decrease in base population.

Equipment Budgeting. Equipment budgeting, like
supply budgeting, will be approximately 6 months prior
to the coming fiscal year. Consider your needs by as-
sessing your present equipment, its condition, and
whether your mission can be met with what you now
have in the office. Upon ascertaining your future equip-
ment needs, you then must get an authorization for that
item or items. It may be authorized in the table of al-
lowances (TA 904), a special document showing items
of equipment authorized for the accomplishment of
your mission. Another means of authorization might
be a written authorization from your command envi-
ronmental health officer. Usually, the request for an
item requiring special authorization must be approved
by a local medical equipment review board. Submit the
request for equipment of AF Form 601, Equipment
Action Request.

When you are in the thoughtful planning portion of
your equipment budgeting process, consider whether
you can fully justify needs for replacement equipment
items. Possibly, replacement may not be as economi-
cally feasible as repair of the existing equipment. The
DOD is just like many of us in that it, like us, just
squeaks by from payday to payday. Funds are limited.
Your requests for new and replacement equipment will
therefore be given very close scrutiny.

Exercises (004):

Identify each true statement and explain why the others
are false.

—__ 1.Fiscal year budgets are usually prepared about 6
months prior to the fiscal year.

— 2.The resource management officer prepares and
submits the annual budget for the entire medical
facility.

3.When you are preparing your budget estimates,
consider only prior expenditures and new or re-
placement items of equipment.

____ 4.You may find authorization for equipment items
in the TA 9C4.

____5.You should submit a request for an equipment
item on AF Form 601.

005. Identify procedures for using indexes and supply
catalogs.

Supply Catalogs and Indexes. You may well find
yourself with the responsibility of ocrdering supplies and
equipment for your office. It is therefore important that
you have a basic knowledge of how to use indexes and
supply catalogs. The supply catalogs, at first glance, may
appear as being written and organized in a long since
defunct format and language, but such is not the case.
If they are complicated, it is only because there are so
many items listed in the catalogs. The reason for the
large number of listed items is that the DOD is a large
business, and a large business takes a lot of equipment
and supplies to operate.

The Federal Supply Catalog is arranged for the con-
venience of the user. It contains the complete identi-
fication and necessary stock control data (managen.ent
data) for each item listed. Once you have located an
item in the catalog, you need not refer to any other
publication for official identification or management
data.

The first four numbers of the national stock number
— each item in the Government inventory has one of
these numbers — indicates the Federal Supply Class
Group. We will deal with the class group *650C,” for
this is the medical class group, the one you’ll be most
concerned with.

Introduction, 6500~IN. This portion of the catalog
is located in the front and includes a table of contents
of Federal Supply Class (FSC) Groups, an introduction,
publication numbers, and much more. This is the por-
ti;)n that explains how to use the Federal Supply Cat-
alog.

Identification list. This is the next section of the cat-
alog, and it contains all the descriptive and reference
data that officially identifies an item with its assigned
national stock number. There are three major sections
to this portion of the catalog:

(1) The alphabetical index, which is a by name”
index of all the items in that part of the catalog. If you
know the name of an item, but not its national stock
number, you’d use this section.

(2) T*e national stock number index, which lists all
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the national stock numbers in numerical sequence.
When you know the national stock number of an item,
you'd use this part of the identification list to locate the
item in the catalog.

(3) The item identification section, which is the por-
tion of the catalog you'll head for after locating your
required itern in either of the other indexes we've just
mentioned. Itcms are listed in this section by index
(class) number, and each item is con.isely described.
By the time you get to this part of the identification
list, you have the national stock number, the item name,
and each item precisely described. If you've found what
you nieeded, you're ready to contact medical supply
with yvour order.

Exercises (§05):
1. In the national stock number 6500-00-200-3025,

which numbers indicate the Federal Supply Class
Group?

[A]

What part of the Federal Supply Catalog contains a
table of contents of Federal Supply Class Groups?

3. What is the name of the part of the F¢ Jeral Supply
Cuatalog that contains descriptive and reference data
which officially identify an item with its assigned
national stock number?

4. If you know the name of an item but don't know
its national stock number, what part of the identi-
fication list must you use to locate the index num-
ber?

5. If you know the national stock number of an item
but don’t know its name, what part of the identifi-
cation list must you go to in order to locate the index
number?

006. Describe the two methods for ordering supplies.

Issue List. Regardless of which supply ordering
method you use, an issue list will accompany each de-
livery. The issue list will also name any items that you
previously ordered but are not yet available and so have
been placed on *“back order” for future delivery. If an
issue list does not include these *‘back ordered” items,
inform your medical supply section of the omission, for
those items must appear on the issue list with the “back
ordered” notation if you are subsequently to receive
them.

Telephone Orders. Because of their speed and sim-
plicity, telephone orders are the preferred method of
ordering. The medical supply section provides you with
a shopping guide which is a computerized listing of all
expendable items you order on a recurring basis. The
items on your shopping guide are listed in a stock num-
ber sequence, with each item having a line number. The
medical supply section maintains a shopping guide card
for each item listed on your shopping guide.

When it’s time for you to order, you call medical
supply and, using your shopping guide, place your order
by line number. For example, you might say on the
telephone *‘line 3, five boxes; line 5, two cans; and line
9, one case.”

As you are talking, the medical supply clerk pulls that
line item card and annotates the quantity for that line
item. The clerk later prepares your order.

DD Form 1348-6, Non — NSN Requisition (Man-
ual). If the item you want does not appear on your
shopping guide, you must use this form to order it. This
may entail going to the Federal Supply Catalog to ob-
tain the item’s name and national stock number as out-
lined in the previous section. Obviously, if you are the
supply person in your office, it would be advantageous
to get all the items your office needs on the shopping
guide to preclude the catalog research in the future.

Exercise (006):

1. Briefly discuss the two methods for ordering sup-
plies.
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CHAPTER 2

Basic Principles of Biology

UNTIL MODERN times, military medicine was pri-
marily concerned with treating wounded soldiers so
they could fire their muskets and remain an effective
fighting force. Our basic military mission has not
changed, but to operate high-performance aircraft and
sophisticated missile systems, our airmen must be in
iop physical and mental conditidn. The basic mission
of our Aerospace Medicine Program is to keep our peo-
ple fit to fly and fight. Our primary emphasis must be
to prevent disease and injury and to promote health.

As an environmental medicine specialist, you fre-
quently will work with people who have been or may
be exposed to various diseases or work hazards. Knowl-
edge of the body and its functions will help you to
understand what is wrong and how to help prevent the
disease process. Appendix A, which describes medical
terminology is listed at the back of this volume. You
may need to refer to it frequently for this section (as
well as other parts) of this volume.

2-1. Human Biology

A study of how to control communicable diseases
must begin with an examination of “physiology” or
how the normal human body functions. In the following
section, we will look at the various physiological systems
within the human body, how they function, and how
these functions are of concern to Environmental Health
Service.

007. State the functions and the Environmental Health
Service concerns associated with the cell and cardio-
vascular system.

Cells. To start our study of human physiology we
must look at the basic unit of life in the body, the cell.
Each tissue and organ is actually a mixture of many
different cells held together by intercellular supporting
structures. There are approximately 100 trillion cells in
the body.

Function. Each type of cell is specially adapted to
perform one particular function that serves the body as
a whole. For example, red blood cells transpoit gases
to body tissue, nerve cells carry impulses, and white
blood cells serve as part of the body’s defense mecha-
nism. Also, they must serve themselves by metabolizing
nutrients in the presence of oxygen and making new
products for the cell’s existence. They must reproduce
themselves for future generations.

The cell is made up of three basic parts; the cell wall,
cytoplasm, and nucleus (fig. 2-1). The cell wall acts as
a barrier and helps in the transportation of materials
in and out of the cell. The cytoplasm is the work unit

of the cell; the nucleus is the control center. Within
each cell’s nucleus are protein structures called chro-
mosomes. The human cell has 23 pairs of chromo-
somes. The chromosome is important because attached
to it are genes, which determine the code of life.

Genes. The genes of the chromosomes not only con-
trol heredity from parents to children, but the daily
functions of the cells. The gene, which is a nucleic acid
called deoxyribonucleic acid (DNA), is the coded model
for the formation of another nucleic acid, ribonucleic
acid (RNA), which spreads through the cells and con-
trols the formation of different structures. The majority
of these are proteins or enzymes that regulate the dif-
ferent chemical reactions that take place in the cells.

Scientists estimate that there are well over a million
genes in a nucleus of the human cell. These duplicate
prior tc cell reproduction, one set going to each daugh-
ter cell.

Environmental Health Service concerns. lonizing ra-
diation causes damage to the cell. First, this radiation
reacts with the water molecules in the cells to create
hydroxides which are very toxic to ceil life. The second
type of damage involves damage to the DNA, RNA,
and protein. Ionizing radiation can cause the double
helixed DNA molecule to be knctted. When this hap-
pens the cell can’t divide properly. This type of radiation
may also cause a piece of the DNA to be broken oY,
causing incomplete information to be passed on during
division. Lastly, ionizing radiation exposure may alter
the DNA, changing the information coded there and
causing mutations to occur. When changes to the in-
formation coded on the DNA occur it is called a mu-
tagenic effect. The cells that are most rapidly
reproducing are the type that are affected most by ex-
posure to ionizing radiation. These are blood, intestinal,
reproductive, "'nd cancer.

Cardiovascular System. The cardiovascular system
performs as a pickup and delivery system for the body.

Function. Blood picks up nutrients and gasses from
the digestive system and respiratory system and delivers
them to the cells. From the cells it picks up waste prod-
ucts and delivers them to the excretory organs and re-
spiratory system.

Anatomy. In order for us to explain how the cardi-
ovascular system serves as a “‘pickup and delivery sys-
tem’’ we need to take a detailed look at the anatomy
of this system; i.c., we need to look at the blood (its
composition), the blood vessels, and the heart.

Blood. Blood is more than a simple liquid. It consists
of plasma and billions of blood cells. Each type of blood
cell has a specific function. Additionally, the blood
plasma has a very important role in serving the body.
The blood plasma is the liquid portion of the blood
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minus the cells. 1t is clear to straw colored and serves
to transport nutrients, hormones, proteins, and wastcs.

The ervthrocytes, or the red blood cells (RBC’s}, con-
tain hemoglobin, which functions to transpori oxygen
to the cell and carbon dioxide away from the cell. How-
ever, thic hemoglobin, has a greater affiruty for carbon
monoxide than for oxygen. This meazs that in the pres-
ence of both, it will more readily pick up carbon mon-
oxide and transport it te ine cell, leaving the body
tissues to starve for oxygen. Also, ionizing radiation
causes the greatest damage tc those cells which are most
rapidly reproducing. The red blood cells are in this
group.

The leukocytes, or white blood cells (WBC'’s), are part
of the body’s defense mechanism and attack invading
substances. The body knows when a foreign material
(antigen) is present and alerts the WBC’s and the re-
ticuloendothelial system to seek out and attack the for-
eign invader. One type of white blood cell, the
lymphocyte, plays a major role in the development of
immunity by forming antibodies. The antigen’s pres-
ence stimulates lymphocytes to produce specific anti-
bodies. The antibody then reacts with the antigen tc
prevent harmful effects. Ionizing radiation, heavy met-
als, and certain types of solvents can damage the blood
forming organs, interfering with white blood cell re-
production.

The thrombocytes, or platelets, are sack-like objects
which are not really true cells. These sacks break when
they impact with anything and help the blood to start
to clot (e.g., cut or bruise).

Blood vessels. The blood vessels of the body fall into
three principal classes. One is the distribution system,
which is made up of arteries and their smaller branches,
the arterioles. Another is a system of minute vessels,
the capillaries, through which substances are exchanged
between blood and tissues. Finally, there is a collecting
system, made up of venules and veins, which returns
the blood to the heart.

The arteries are elastic tubes, constructed to with-
stand high pressure, which carry blood from the heart.
They give off branches of various sizes, which, in turn,
divide and subdivide into smaller and smaller vessels.
The terminal branches are called arterioles. The mus-
cular wall of the arteries is under the control of nerves
which cause the muscle to relax or contract to increase
or decrease the diameter of the vessels. In this way,
blood pressure is regulated.

At the ends of the arterioles is a system of minute
vessels called capillaries. They have very thin walls and
interact with each other to form a dense, interlacing
network in all parts of the body. As the blood passes
through the capillaries, it gives oxygen and nutritive
substances to the tissues and takes up various waste
products to be carried away by the veins. In the respir-
atory and digestive systems, this process is reversed so
oxygen and nutrients may be picked up.

The veins comprise a system of vessels that collect
the blood from the capillaries and carry it back to the
heart. Their structure is similar to that of the arteries
except that their walls are thinner with less muscle tis-
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sue. Veins begin as tiny venules, which are formed from
capiliaries — joining together much as tiny streams con-
nect to form a river. The force of muscles contracting
adjacent to veins aid in the forward propulsion of blood
on its return trip to the heart. Valves, spaced frequently
along the larger veins, prevent backflow.

Heart. The blood vessels are a distribution system for
the blood, but without the heart the blood could not
be transferred throughout the body. The cardiac muscle,
or myocardium, provides the propulsive force. The in-
terior of the heart is divided into a right and left portion
by a dividing wall. In each half there is a upper chamber,
the atrium, which receives blood from the veins. The
lower chamber, the ventricle, receives blood from the
atrium and pumps it out into the arteries. The openings
between the chambers on each side of the heart are
supplied with one-way valves which prevent backward
flow of the blood.

Physiologically, the heart acts as two separate pumps.
The right side receives deoxygenated blood into the
right atrium from the various regions of the body. From
the right atrium, deoxygenated blood passes through a
valve into the right ventricle. Then the right ventricle
pumps the blood through the pulmonary valve, into the
pulmonary arteries, and on to the lungs. The transport
of blood in the pulmonary artery is the only case where
an artery normally carries deoxgenated blood. In the
lungs, through the process of external respiration, blood
exchanges carbon dioxide from the body tissues for a
iresh supply of oxygen. This phase is called the pul-
monary circulation. Systemic circulation occurs next,
from the lungs, oxygenated blocd travels through the
pulmonary veins into the left atrium, and through
valves into the left ventricle. The left ventricle pumps
the oxygenated blood through a valve into the aorta,
and on into all regions of the body bv way of the arterial
network, figure 2-2.

Environmental Health Service concerns. lonizing ra-
diation destroys blood forming organs. Another EHS
concern of the cardiovascular system is carbon mon-
oxide (CO). Hemoglobin in the blood has a greater af-
finity for carbon monoxide than for oxygen or carbon
dioxide. In other words, in the presence of both CO and
oxygen the hemoglobin will bond first with the CO,
leaving the body tissues to starve for oxygen. Eventually
the heart will be affected as it requires oxygen for energy
to pump.

Exercises (007):
1. What effect does ionizing radiation have on the cell?

2. What is the function of the genes?

3. What is the function of the cardiovascular system?
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4. Carbon monoxide has what effect on the cardiovas-
cular system?

5. Why are the lymphocytes so important?

6. What role do platelets serve?

7. Where does oxygen exchange occur in the cardio-
vascular system?

8. Describe pulmonary circulation.

008. Cite the functions and the Environmental Health
Service concerns associated with the respiratory sys-
tem.

Respiratory System. All human life on earth is based
upon our ability to use oxygen and get rid of carbon
dioxide. Humans can survive for a short time without
food or water but only for a few minutes without air.

Functions. The major function of the respiratory sys-
tem is to provide a means by which oxygen can enter
the blood and reach every cell. In this way foods may
be oxidized by the cells, thereby supplying energy to
carry on the cell’s life sustaining activities. Many cells,
notably those of the central nervous system and heart,
are extremely sensitive to low blood levels of oxygen,
or hypoxia, and of course to complete lack of oxygen,
anoxia. Without oxygen, most brain cells are dead
within 3 to 5 minutes. Oxygen reaches the cells, and
carbon dioxide is eliminated from these cells, by a proc-
ess called cellular respiration. Clinically, breathing and
respiration are usually understood to be synonymous,
but this is not always a true interpretation. There really
are two major types of respiration. Cellular respiration
is concerned with the release of energy from foodstuffs
within the cells. The other type of respiration involves
breathing. We are concerned with the breathing kind
of respiration in this text.

Breathing as respiration can be further subdivided
into external respiration, during which oxygen leaves
the atmosphere and enters the blood stream, while car-
bon dioxide leaves the blood and enters the atmosphere;
and internal respiration, which involves the exchange
of oxygen and carbon dioxide between the blood and
the cells.

Anatomy. All portions of the respiratory system (fig.
2-3) except its microscopic sized sacs called alveoli func-
tion as air distributors. Only the alveoli serve as gas
exchangers. The major organs invoived in the respira-
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tory system are the nose, pharynx, larynx, trachea,
bronchi, and lungs.

Nose. The nose consists of two passageways lined with
ciliated mucous membrane and separated by a partition
made of cartilage and bone. Ciliated mucous membrane
is found in most of the airways of the respiratory system,
even the bronchioles. In addition to serving as an air-
way, the nose also warms and moistens incoming air,
and its cilia and mucous membranes trap dust and other
foreign matter. The nasal mucosa contains the receptors
for the sense of smeli, and the nasal cavities contribute
to the quality of the voice. About | quart of mucus is
produced by the nasal mucosa each day, partly as a
protective mechanism and partly as a reaction to dust,
pollen, and other materials. Mucus is either eliminated
by blowing the nose, or it is swallowed.

Pharynx. The pharynx (or “‘throat™) is the tube-like
structure that begins just posterior to the nasal cavities
and ends at the esophagus. It connects the nose and
mouth with the remainder of the respiratory and diges-
tive tracts, and is important in the formation of vowels
during phonation. The pharyngeal walls are muscular,
and are lined with mucous membrane. Three pairs of
lymphoid organs associated with the pharynx are called
tonsils (pharyngeal, palatine, lingual). The tonsils may
serve as filters of harmful microorganisms, but chronic
infection or inflammation may necessitate their re-
moval.

Trachea. The trachea or windpipe extends from the
larynx to the level of the fifth thoracic vertebra, where
it divides into two primary bronchi, one for each lung.
The trachea consists of smooth muscle, reinforced with
C-shaped rings of cartilage, incomplete posteriorly. The
gap at the back of the trachea is bridged by a connective
tissue membrane. The esophagus lies directly posterior
to the trachea, and as a mass of food passes down the
esophagus on its way to the stomach, it causes the mem-
brane of the trachea to bulge inwardly. The right and
left primary bronchi branch into secondary bronchi as
they enter the lungs, which in turn branch into smaller
and smaller bronchi, all with rings of cartilage. Finally,
the very smallest bronchi give rise to microscopic
branches called bronchioles, which are made essentially
of smooth muscle without cartilage. The bronchioles
end in millions upon millions of microscopic blind or
‘‘deadend” air sacs, the alveoli. Like the pulmonary tree
of bronchi and bronchioles, the circulatory tree of pul-
monary blood vessels is very extensive. Each alveolus
is surrounded by capillaries, and it is here that the ex-
change of oxygen and carbon dioxide takes place. Cilia
line the walls of the trachea and bronchi, and they beat
or wave constantly in one direction only — upward
toward the larynx. Normal everyday quantities of mu-
cus and trapped dust particles are moved upward by
the cilia, and coughed into the mouth. Breathing con-
sists of two phrases — inspiration, during which air is
taken into the lungs, and expiration, during which air
leaves the lungs and returns to the atmosphere.

How we breathe. The diaphragm is the chief muscle
that helps us breath. It acts as a suction plunger on
inspiration and as a compressing piston on expiration,
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and in the individual at rest being almost solely re-
sponsible for the intake and expulsion of air by the
lungs. Other muscles, especially upon exertion, also as-
sist in the breathing process. Notable among these are
the external intercostal muscles, which help to elevate
the ribs and expand the chest during inspiration, and
the internal intercostals which contract to help com-
press the chest during expiration. During vigorous ex-
ercise, even the large pectoralis major muscles help to
expand the chest to its largest capacity so that as much
air as possible may enter the lungs.

This continuing process of inspiration and expiration
is primarily involuntary and continues even though a
person is asleep or unconscious. There is a degree of
conscious control over breathing, however. For exam-
ple, it is possible for a person to hold his breath, and
it is also possible for the conscious will to control the
rate and depth of breathing. This control is from a
higher voluntary center of the brain in the cerebral cor-
tex. Impulses from these higher centers reach the in-
voluntary respiratory center over specific nerve
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pathways and temporarily override its automatic func-
tion. Nerve impulses from it, then, are in accordance
with the desires of the high center. This control by the
higher center is limited by chemical changes in the
blood which occur, and the control then reverts back
to the involuntary center. The controlling factor is not
the oxygen requirement, as you might think, but the
carbon dioxide level in the blood. In exercise, for ex-
ample, increased oxygen is used and increased carbon
dioxide is produced. The increase in carbon dioxide is
the factor which causes a person to begin breathing
faster and deeper. This increased rate of breathing re-
sults in more oxygen being brought into the body to
meet the new oxygen requirements. Under such cir-
cumstances, the respiratory center responds by stimu-
lating the nerves controlling respiratory movements; the
respiratory rate is increased; and the body rids itself of
the excess carbon dioxide. _
Environmental Health Service concerns. The respir-
atory system is one of the major modes of entry of
illnesses and toxic substances. Some of the diseases you
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will be involved in investigating and controlling are tu-
berculosis, beta sirep, and influenza. Unprotected ex-
posures to toxic substances can cause what is termed
**occupational illnesses.”” Pneumoconiosis is a general
term mecaning “dust retained in the lungs.” The inhal-
ation of dust containing crystalline free silica (from
grinding or sand blasting operations) may result in an
occupational illness called silicosis. In silicosis the
lymph nodes in the lungs trap particles and becoine
enlarged, cventually causing obstruction in bronchioles
and resulting in a loss of vital capacity. Asbestosis is
caused by an inhalation of asbestos fibers (from asbestos
insulation removal or installation). With asbestosis, the
fibers become lodged in the bronchioles where they
cause irritation, eventually causing an obstruction. Ex-
posure to major air pollutants, such as an air pollution
episode, also can have an effect on the respiratory sys-
tem, particularly within susceptible populations, such
as the very young and very old. In many of the major
air pollution episodes that have occurred, lesions on the
lungs were found in those who died from the pollution.

Exercises (008):

1. Specify *he function of the respiratory system.

. Compare external and internal respiration.

Classify the portions of the respiratory tract as air
distributors or gas exchangers.

. State how inspiration and expiration occurs.

. What is the function of the other respiration muscles
(intercostal muscles and the large pectoralis major-
muscles)?

What is the contrelling factor for the continuing
process of inspiration and expiration?

Specify thc EHS concerns of the respiratory system.

How is silicosis caused?
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009. State the functions and the Environmental Health
Service concerns associated ‘with the urinary and re-
productive system.

Urinary System. If humans are to live they must take
food, water, and oxygen into the body. It is equally vital
that the human body gets rid of waste which would
otherwise cause its death.

Function. It is the elimination of these wastes, chiefly
by our urinary system, that we are interested with at
this time. The urinary system is also important in the
homeostasis of fluids, electrolytes, and acids and bases.
The urinary system is the primary filtering system of
the body. It consists of two kidneys, two ureters, a uri-
nary bladder and a urethra. The kidneys perform the
filtering function and excrete waste products through
the ureters. The composition of the blood is not so
much determined by what is eaten by the mouth, but
by what the kidneys keep. The ureters are long, slender,
membranous tubes that carry urine from the kidneys
to the urinary bladder. The bladder acts as a reservoir
for the urine until it is emptied through the urethra.
The urethra is a narrow tube leading from the urinary
bladder to the outside of the body.

Urine formation. Each kidney is supplied by an artery
and a vein called the renal artery and renal vein. The
renal artery branches directly off the abdominal aorta,
and the renal vein empties directly into the inferior vena
cava. The blood is filtered as it flows through the mi-
croscopic parts of each nephron unit shown in figure
2-4. Waste products of metabolism are removed. The
proper pH (acid-base balance) and conceniration of
water and salts are maintained in the body by reab-
sorption into the blood before it passes into the renal
vein. The extra water and waste products flow into the
kidney, pelvis, and the ureter.

This end product of kidney filtration and reabsorp-
tion is called urine. Normally, it is amber-colored, free
of bacteria, and contains about 95 percent water. Var-
ious organic and inorganic compounds make up the
remaining 5 percent. A normal adult excretes about
1500 ml of urine a day. However, this amount is influ-
enced by body temperature, fluid intake, and water loss
through perspiration. A large water intake does not nec-
essarily put a strain on the kideys. On the contrary, it
provides the conditions that keep urine from being so
highly concentrated with waste products. There is less
strain on the entire urinary system when this concen-
tration is low.

Environmental Health Service concerns. Certain
toxic substances filtered out of the blood by the kidney
can cause damage to the kidney if stored or concen-
trated. Some examples of substances which cause renal
damage are most of the heavy metals (inorganic lead,
mercury, chromium, uranium, cadmium, and arsenic),
some of the halogenated hydrocarbons (carbon tetra-
chloride, trichlorethylene, and trichlorethane), and
some of the aromatic hydrocarbons (benzene and tol-
uene). Although the herbicide paraquat produces pro-
found pulmonary damage following acute intoxication,
in sublethal doses paraquat appears to be actively se-
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creted by the kidney and is fairly rapidly removed from
the body. It produces direct renal damage, thereby re-
ducing its own elimination.

Reproductive System. A brief explanation of human
reproduction, without detail, is a fairly simple one. The
male, by means of his copulatory organ, the penis, in-
Jects his sex cells, sperm, into the vagina, which is the
copulatoryorgan of the female. If pregnancy is to take
place, one of these sperm cells must unite with a female
sex cell, or ovum (egg cell). If this happens, fertilization
has occurred, and the newly fertilized egg, or zygote,
will grow and develop into an embryo and then a fetus
before birth takes place approximately 9 months later.
To fully understand the EHS concerns of the repro-
ductive system a more complete understanding of both
male and female reproductive systems is in order. It is
to the anatomy and physiology of these systems that we
now turn our attention.

The male reproductive system. The male organs of
reproduction consist externally of the penis and scro-
tum. Internally, the system is made up of several glands
and the ducts that connect these glands to the urethra.

The primary function of the male reproductive sys-
tem is spermatogenesis (the production of sperm) and
hormone production. The sperm is produced in the
testes and then temporarily stored in the epididymis.
When copulation takes place sperm pass up the vas
deferens into the urethra and pass out through the penis.
Along this route the seminal vesicles, prostate and bul-
bourethral glands, pour seminal fluids into the tubes.

The female reproductive system. The female repro-
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ductive system includes the ovaries, fallopian tubes,
aterus, vagina, and external genitalia.

The primary function of the female reproductive sys-
tem is oogenesis (the production of eggs) and hormone
production. The eggs are expelled fro'n ovaries into the
abdominal cavity, and then picked up by the oviducts.
If the eggs are not fertilized within 8 to 24 hours, they
will die. If fertilized, the embryo develops. Gametoge-
nesis refers to the production of both egg and sperm.

Environmental Health Service concerns. As previ-
ously discussed, ionizing radiation exposure can cause
damage to the DNA in the cell, resulting in genetic
mutations (called mutagenic effect). Also, this type of
radiation can cause a teratogenic effect; i.e, resulting in
damage to the unborn child.

Toxoplasmosis (a disease caused by a protozoan par-
asite) and syphillis contracted during pregnancy may
produce fetal malformations by direct invasion and de-
struction of fetal tissue. Methyl mercury ingestion by
pregnant women may produce cerebral palsy in off-
spring, even though the mothers were symptom free.
Rubella infection during pregnancy may produce cat-
aracts and other eve abnormalities, deafness, cardiac
defects, and mental retardation. Dioxin, a potent mu-
tagen, teratogen, and and carcinogen (cancer-causing)
is a contaminant of the herbicide 2,4,5, T widely used
in agriculture and as a defoliant for military purposes.
We mentioned syphillis as a disease which could cause
damage to the fetus, but that is not the only eff:ct it
may have. It, as well as many of the other sexually
transmitted diseases (these will be discussed in detail in
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Chaptcr 6), can cause sterility, impotence, and scarring
¢! the tissues in the reproductive system.

Exercises (009):

1. Cite the function of the urinary system.

2. How is the blood filtered?

3. How does water intake affect the kidney operation?

4. What are the EHS concerns with the kidney?

5. What is spermatogenesis?

6. What is oogenesis?

7. What is meant by gametogenesis?

8. What effects does ionizing radiation have on the
reproductive system and what are the effects called?

9. Toxoplasmosis and syphillis have what effect on an
unborn child?

10. What are some other effects of sexually transmitted
diseases?

010. State the functions and Environmental Health
Service concerns associated with the digestive, reticu-
loendothelial, and nervous systems.

Digestive System. The digestive system prepares food
for absorption and for use by millions of body cells.

Function. Food must be altered chemically as well as
physically before it can be used by the body. It doesn’t
remain for long in the mouth; it is quickly swallowed
(often without thorough chewing) and passes through
the pharynx and down the esophagus or food tube to
the stomach, where it is temporarily stored. In this or-

gan, more enzymes and hydrochloric acid are added to
the food and a certain amount of mechanical mixing
and massage takes place due to the reflex contraction
of smooth-muscle fibers in the stomach wall. After a
variable length of time, the partially digested food lecaves
the stomach and enters the first 10 inches of the small
intestine, the duodenum. Here, secretions of the liver
and pancreas are added, aiong with a sccretion of the
duodenum itself. The duodenum is continuous with the
next portion of the small intestine, the jejunum, which
in turn is continuous with the next portion, the ileum.
Intestinal juice is added as food moves through all por-
tions of the small intestine, and most digestion and
absorption takes place within this portion of the diges-
tive tract. After the small intestine has coiled for over
20 feet in the abdomen, the distal end of the ileum joins
the first first portion of the large intestine, or colon. All
unabsorbed food passes into the large intestine as waste,
and although absorption of large quantities of water and
small amounts of other substances occurs in this por-
tion of the digestive tract, the colon serves largely as an
organ of 2gestion by eliminating solid wastes from the
body (fig.2-95).

Environmental Health Service concerns. Certain
foods may become vehicles for bacteria or viruses caus-
ing foodborne illnesses such as staphylococcal and
streptococcal food poisonings. The intake of toxic
chemicals (as well as bacteria and viruses) may cause a
poisoning resulting in gastritis (inflamination of the
stomach), gastroenteritis (inflammation of the stomach
and the bowel), and enteritis (inflammation of the
bowel). Cholera affects mainly the large intestine and
causes dehydration because the large intestine excretes
too much fluid. This disease commonly causes death
in underdeveloped countries where proper medical
treatment and water disinrection is not avzilable or is
not sufficient. Intestinal parasites such as tapeworms,
pinworms, and flukes are commonly transmitted
among school age children.

Reticuloendothelial System. This system is part of the
body's defense mechanism. The reticuloendothelial sys-
tem consists of specialized cells that perform phago-
cytosis (fig. 2-6 shows an engulfing of microorganisms,
other cells, and foreign particles by phagocytes). There
are two types of phagocytes, the macrophages and the
reticuloendothelial cells. Some of the macrophages are
fixed while others are mobile and in the presence of
infectious agents, the free macrophages become acti-
vated, attack, and engulf the agents. The reticuloen-
dothelial cells are mainly fixed and are located in major
organs, bone marrow and the lymph system. Even
though these defense cells are in a stationary location,
they are still capable of attacking and engulfing an an-
tigen that may wander in their direction.

Nervous System. The nervous system controls our
every thought and action. No matter what our daily
activities may be, we are completely dependent upon
this complex system. The two specialties of nervous
tissue are responsiveness and conductivity, the ability
to convey or transmit electrical-type nerve impulses
from one part of the body to another.
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Figure 2-6. Phagocytosis.
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Function. The nervous system functions to keep us
informed about changes in our internal and external
environment, helping us to make appropriate adjust-
ments to these changes when necessary. Many of these
adjustments are carried out reflexively, completely be-
low the level of consciousness. For example, the nervous
system largely controls the regulation of body temper-
ature, heart rate, and urine formation. However, the
body processes are not always regulated by this system
alone. The endocrine system produces hormones that
aid in this regulation, but the nervous system plays the
chief role.

The nerve cell or neuron is the most important struc-
ture of the nervous system. Neurons have a cell body
and two types of cxtensiens or processes — axons and
dendrtes. Impluses flow toward the cell body over the
dendrites and away from the neuron cell body over ax-
ons. The cell body of a neuron is necessary to the sur-
vival of the ¢ntire neuron. It is here within the cell body
that the vital processes of neuron metabolism take
place. Separation of the cell body from axon or den-
drites would cause the death of those processes even
though the cell body itself would survive. The cell bod-
ies of certain neurot:s in the brain are capable of sending
out impulses without prier stimulation.

Supporting cells. Neurons are the functional units of
the nervous system, but they constitute only one kind
of structural unit found in nervous tissue. Special cells,
called neuroglia, help to give nervous tissue support.
There are three major types of neuroglia; astrocytes,
oligodendrogli and the microglia. In addition to helping
support nervous tissue, microglia may also act as phag-
ocytes, engulfing cellular debris and potentially harmful
bacteria and other microorganisms.

The nerve impulse. As we said before, there are two
basic types of cells — neuroglia (suppert) and neurons
(carry messages). Sensory neurons carry messages to the
brain and motor neurons carry messages from the brain.
The structure of the cell consists of the soma (body of
the cell), dendrite (carries stimuli to soma), axon (con-
tinues message from soma to another cell), and the syn-
apse (the junction where axon gives message to the
dendrite). Refer to figure 2-7. Still, how do these mes-
sages travel? The stimulus received at the synapse causes
the release of a chemical mediator, acetycholine, from
the end of the axon. The acetycholine crosses the syn-
apse and finds a receptor on the dendrite. The presence
of the acetycholine in the receptor causes the stimulus
to be carried on. Acetycholine is removed by an en-
zyme, cholinesterase and the stimulus stops. This me-
diator-receptor fit must be correct, like a key and a lock
fit. Malfunctions can occur in several ways. There may
be no mediatcy to release. This situation is not very
common because only minute quantities are needed
and the chemical mediator (acetycholine) substance is
recycled. Another malfunction may result from there
being no enzyme to remove the mediator. The contin-
ued presence of the mediator in the receptor causes
excess stimulation resulting in fatigue. Finally, a foreign
substance may occupy the receptor site preventing the
mediator from getting to it. The last is a commonly
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used system in medicine to benefit mankind.

Environmental Health Service concerns. Many body
functions operate by this receptor and mediator
method. In the nervous system certain toxic substances
can interfere with its proper operation. The two major
groupings of these toxics are central nervous system
(CNS) depressants and CNS stimulants.

CNS depressants. CNS depressants depress the auto-
nomic nervous system (smooth muscles, cardiac mus-
cles — i.e., the vital organs). Some of the best examples
of CNS depressants are the organic solvents such as
tnchloroethylene that act as a narcotic or an anesthetic.

CNS stimulants. CNS stimulants stimulate acetyl-
choline production which stimulates the smooth muscle
(lungs, heart). Cholinesterase immediately neutralizes
the effects of acetylcholine. Nerve agents and the or-
ganophosphate pesticides inhibit cholinesterase and the
nerve continues to stimulate the muscles. Eventually
paralysis or death may occur. Examples of CNS stim-
ulants include phenols and some organophosphate pes-
ticides (malathion, parathion, etc.).

Exercises (010):

1. State the function of the digestive system.

. What happens in the stomach to aid in the diges-
tion process?

. Where (in the digestive system) does most of the
digestion and absorption cf food occur?

. What is the function of the large intestine?

. What is gastritis, gastroenteritis, and enteritis? Cite
some possible causes of these conditions.

. Cholera affects, mainly, which portion of the diges-
tive system? What does it cause?

What is the function of the reticuloendothelial sys-
tem?

In your own words, what role does the nervous
system play?
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9. Explain how messages within the nervous system
travel.

10. What is the effect on the nervous system of CNS
depressants (and give an example of a CNS de-

pressant)?

11. What are some examples of CNS stimulants: What

effect do they have?

011. State the function and the Environmental Health
Service concerns associated with the auditory system
and the eyes.

Auditory System. Hearing, one of our five senses,
helps to keep us aware of changes in our environment.
Anatomy. The ear, the organ of hearing, is divided
into three parts — the external ear, the middle ear, and

PHYSICAL RECEPTORS
AND TRANSFORMER

@ Sond—p

Tympanic membrane

Auditory
canal

Middle ear
inner ear

the inner ear. These parts are shown in figure 2-8.

External ear. The external ear consists of a flap or
modified trumpet called the auricle and the ear canal.
The auricle picks up or collects the sound waves (like
a catcher’s mitt) and directs them through the ear canal
to the eardrum or tympanic membrane. The ear canal
is approximately 1 inch long and contains many cer-
uminous glands that constantly secrete cerumen or
*“..arwax.” The wax keeps the ear canal moist and helps
to trap dust and foreign particles which might otherwise
enter the ear.

Middle ear. The middle ear is contained within a
cavity of the temporal bone. The cavity is lined with
mucous membrane and contains the tympanic mem-
brane, the eustacian tube, and three tiny ear bones
called ossicles.

The tympanic membrane stretches across the ear
canal and separates the external ear from the middle
ear. It receives sound vibrations from the external ear
and transmits them to the ear ossicles. It also protects
the middle ear from outside dirt, water, and foreign
objects. This tympanic membrane is important in di-
agnosing diseases of the middle ear. It is a tough mem-
brane but can be perforated by either infectious
processes or injury.
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The eustacian tube connects the 1aiddle ear cavity
with the pharynx. Its function is to equalize the air
pressure in the ear with that of the atmosphere. This
pressure adjustment is especially important during air
flight and under water. Unless the pressure is equalized,
the eardrum might burst.

The ossicles, or the ear bones, are th- smallest in the
body. Together they transmit vibratic s from the tym-
panic membrane to the inner ear. ~ .ey reach across
the middle ear or ear cavity in the form of a chain. The
first bone is the malleus and is attached dircctly to the
eardrum. It is shaped somewhat like a miniature ham-
mer. The second bone, the incus, is attached to the
malleus and is shaped like an anvil. The third and in-
nermost bone is the stapes and is shaped like a small
stirrup. It is attached directly to the inner ear.

The Inner ear. The inner ear, or labyrinth, contains
the innermost part of the ear. It consists of a series of
complicated canals located in a hollow portion of the
temporal bone. It contains the receptors for both hear-
ing and equilibrium. The receptor for hearing is the
organ of Corti, contained inside a fluid-filled, shell-like
structure called the cochlea. Vibrations reach this struc-
ture from the external ear by way of the three tiny ear
bones. Their vibrations cause movement of the fluid
within the cochlea which stimulates the Sensory nerve
endings in the organ of Corti. From the organ of Corti
the nerve impulses are relayed by the acoustic nerve
(Nerve VIII) to the hearing center in the temporal lobe:
of the brain.

Environmental Health Service concerns. The sensory
nerve endings found in the cochlea are sound frequenicy
specific. When the unprotected ear is exposed to suf-
ficient volume of sound for a length of time (;f the sound
is loud enough it doesn’t take very long) it causes the
sensory nerve endings to lose their ability to sense
sound. This loss of sound perception may be only tem-
porary (i.e., a temporary threshold shift, temporary
hearing loss) or permanent (permanent threshold shift,
permanent hearing loss). The effect noise has on hearing
and how we can protect our hearing and the hearing of
others will be discussed in a later section.

The Eyes. In the eyes we have special sensory den-
drites that allow us to perceive different colors and
shapes (i.e., allows us to see).

Anatomy. The eye is the organ of sight. Accessory
structures such as the ocular muscles, eyelids, conjunc-
tiva, and lacrimal apparatus assist it in its function. The
eye is a hollow ball or glove containing various struc-
tures to perform specific functions. The eyebali, itself,
is composed of three layers of tissue (fig. 2-9).

The outer layer. The outer layer of the eye is called
the sclera. The sclera is the white, protective covering
of the eyeball. The sclera surrounds the eyeball entirely
except for a small segment covered by the cornea. The
cornea is a small area of the anterior sclera which has
been modified. The sclera is resistant to stretching and
tearing and provides strength to the fluid-filled eyeball.
If this outer layer is cut or penetrated, it is possible for
the fluid content of the eye to leak out. You can com-
pare this leak to letting the air out of a tire. Very soon,
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a tire with a hole in it will collapse. So will the eye.

Middle layer. The middle layer of the eye consists of
the choroid, the iris, and ciliary body. The choroid is a
highly vascular layer that supplies the eye with nutrition
and lines the posterior portion of the eye. The iris is a
thin, circular-shaped membrane that gives the eye its
color. It resembles the shutter of a camera and sur-
rounds the pupil, which is the opening through which
light rays pass. The dilation and contration of the pupil
caused by the iris regulates the amouiit of light reaching
the retira. The ciliary body suspends the iris and lens
aid conuains the ciliary muscles which make movement
of the lens possible. The lens is a transparent body just
behind the pupil. The function of the lens is to focus
light upon the retina. The lens automatically changes
its shape to accommodate for near or distant vision. It
assures that the image of what we see is focused on the
retina. Occasionally, the lens loses its transparency, a
condition called a cataract.

Inner layer. The innermost layer of the eye is the
retina, a delicate membrane upon which images are
received. It is a complex network of nerve cells and
fibers called rods and cones. These rods and cones are
light receptors distributed throughout the retina except
for the very center which contains only cones. There is
a greater concentration of rods in the outside edges of
the retina. When light enters ihe eye and strikes the
rods and cones, nervous impulses are created which
travel through nerve fibers in the retina toward the optic
disc. This disc is a short distance medial to the macula,
that area in the center of the retina which contains only
cones.

Optic fluids. Refer to figure 2-9 and see that the eye
contains two regions divided by the lens. One cavity is
located in front of the lens and is called the anterior
chamber. The other chamber, located behind the lens
and in front of the retina is called the posterior chamber.
The anterior chamber contains a clear, watery solution
called aqueous humor, which helps to reflect light rays
and bathe the lens. In the posterior chamber a gelatin-
like fluid called the vitreous humor helps to reflect light
and maintain normal pressure within the eyes.

Optic muscles. The eyes are attached to the orbits by
means of ligaments, muscles, nerves, and blood vessels.
Six muscles are attached to each eye. Normally, these
muscles are finely balanced and coordinated so that
they automatically move both eyes in the same direction
at the same time. Sometimes, however, one or more of
them may become paralyzed or wealk.

Accessory structures. The accessory structures of the
zye include the eyebrows, the eyelid, and the lacrimal
apparatus. Each structure has a distinct and specialized
function. The eyebrows, with their thick fold of skin
and short hairs, serve as protective structures for the
eyes. The eyelids are folds of connective tissue which
protect the eye from foreign material and excessive light.
They also spread the lacrimal secretions over the surface
of the eye. The lacrimal apparatus is concerned with
the release of tears. The function of the tears is to lu-
bricate and clean the conjunctiva.

How we see. When an object is viewed, the lens sys-
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Figure 2-9. The eye.

tem of the eye projects an image on the retina con-
taining the rods and cones. When light falls on these
nerve endings, impulses are generated and relayed to
the brain through the optic nerve where they are in-
tegrated and interpreted as visual images.

All parts of the retina do not react to light in the same
way. The macula lutea, also called the macula, is a small
central area on the retina ‘ontaining numerous cones.
It is responsible for visual acuity and for color discrim-
ination. The fovea, in the direct center of the macula,
is the “bull’s eye™ for our line of sight. Central vision,
also called direct vision, is performed by the macula
lutea.

The remaining or peripheral area contains rods
mostly, with only a few scattered cones. It is capable of
less acute visual reception and of poor color determi-
nation, but it functions under very low illumination.
This “corner of your eye vision” is the vision that is
most attracted by a movement into the field of vision.

gives us our peripheral vision which is useful in both

-light and night light.

Znvironmental Health Service concerns. Nonionizing
-adiation (radar, microwave) exposure to the unpro-
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tected eye can cause cataracts if the radiation level is
intense enough. Remember, since the lens of the eyes
have very few blood vessels it is not able to adequately
dissipate the heat caused by this type of radiation (hence
the *“‘cooking’ of the lens would occur similar to what
happens when an egg white is cooked). Ultraviolet ra-
diation (such as is produced by arc welding) causes
“sunburned” eyeballs. In this case the ultraviolet ra-
diation creates a photochemical reaction in the very
outside layer of the eye which kills the cells there, hence
the “sunburned” effect. Lasers can cause annoying glare -
and mild bleaching of the photoreceptors (similar to
seeing “spots” when looking at a very bright light) up
to massive, permanent damage to the retina.

Exercises (011):

1. Name the three parts of the ear.

2. What is the function of the tympanic membrane?



3. Describe the importance of the eustachian tube.

4. Where are the receptors for hearing and equilibrium
located?

5. State the environmental health concerns of the au-
ditory system.

6. What is the opening in the eye through which light
passes?

7. Describe the function of the lens.

8. Describe how we see.

9. What are some of the EHS concerns with the eyes?

012. State the functions and Environmental Health
Service concerns associated with the liver and skin.

Liver. The largest internal organ in the body is the
liver. Situated in the right upper quadrant of the ab-
domen just bzlow the diaphragm it performs the life
sastaining task of filtering blood through and between
large, star-shaped macrophages called Kupffer cells.
The Kupffer cells are phagocytic reticuloendothelial
cells that are important in the body’s defense against
infection. They help to cleanse the blood by ingesting
certain microorganisms and foreign matter from it as
it flows into the liver.

Functions. For a long time it was believed that the
“yellow bile” produced by the liver was necessary for
good health. Today, we recognize the importance of bile
as well as some of the other important things the liver
does for the body. Some of its major functions are:

(1) Aids in the metabolism of carbohydrates, pro-
teins, and fats.

(2) Makes and secretes bile. Bile emulsifies fat, an
essential process before fats can be digested.

(3) Helps maintain the proper level of sugar in the
blood by changing glucoses into glycogen, storing it,
then changing it back to glucose when it is needed.

(4) Makes plasma proteins and antibodies.

(5) Stores vitamins A and D, and some minerals.

(6) Produces heparin and fibrinogen which influence
clotting of blood.

(7) Destroys worn out red blood cells.

(8) Detoxifies substances which might be harmful,
such as the end products of protein digestion, alcohol,
and anesthetics.

(9) Produces heat.

Environmental Health Service concern. Hepatitis (in-
flammation of the liver) may be induced by solvents or
other chemicals, bacteria, and viruses. Toxin accumu-
lation is another EHS concern with the liver. As a stor-
age organ, the liver collects many substances which
can’t be excreted. After a period of time, liver damage
from another source may result in a “‘release” of the
toxic substances and result in an acute toxicity to the
body.

Skin. The integument, or skin as it is commonly
called, protects the body from invasion by bacteria and
other harmful microorganisms, helps maintain a con-
stant body temperature, prevents water loss, excretes
wastes, receives four kinds of sensations, produces a
vitamin, and absorbs certain drugs and other chemical
substances. It has a remarkable ability to heal itself. In
order to carry out all these functions, the skin must be
tough and pliable, selectively permeable, and well sup-
plied with nerves and sensory receptors, blood vessels,
and glands. The sweat and sebaceous glands, the hair,
and nails are all derivatives of the skin.

Anatomy of the skin. The skin is made up of two
major layers, an innermost dermis and an outermost
epidermis (upon or on the dermis). These are further
divided into several smaller layers, as illustrated in fig-
ure 2-10. These smaller layers are indistinct in some
regions of the skin, but are easily seen in a cross-sec-
tional microscope slide of the thick skin of the back or
of the soles of the feet.

Epidermis. There are several layers of the epidermis.
Actually it is a combination of five layers of cells. Al-
though these layers resemble dry, clear, overlapping
scales, they develop part of the accessory skin organs.
In addition, their overlapping arrangement prevents the
passage of almost every krown variety of disease germ.
The cells in the first two layers are dead or dying, while
those in the two deeper layers are alive and constantly
dividing. The cells of the outermost layer have no nu-
clei, and contain the hornlike protein material, keratin.
They are constantly worn away and shed, but are re-
placed by cells from another layer. The three upper
layers of the epidermis could not exist without the lower
layers. There the cells multiply and slough off when they
reach the outer layers. Figure 2-10 shows how the ep-
ithelial cells of the skin are arranged into layers and the
relationship of the skin to its accessory organs, which
are sweat glands, sebaceous glands, and hair.

Dermis. The inner of the two main layers of epithelial
cells is the dermis. It is also known as true skin. Within
the dermis are located capillaries, nerve endings, and
skin pigment. Capillaries nourish these cells, which
multiply rapidly and push toward the epidermis. Be-
cause of this constant activity, minor injuries to the
dermis are quickly repaired without leaving a scar. The
nerve endings respond to pressure, pain, and changes
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in temperature. Pigment cells give the skin its color.

Accessory skin organs. You must realize that epithe-
lial cells are not all arranged in flat. smooth layers, but
may be located in pockets within the subcutaneous fatty
tissue. It is such pockets that the accessory skin organs
develop.

Sebaceous glands are located about the hair shaft.
These glands secrete an oily substance, sebum, which
keeps ihe skin soft and pliable.

Sweat glands are tubular organs imbedded in the der-
mis. The prespiration or sweat they excrete is carried
to the skin surface through ducts and out through skin
openings called pores.

Hair is composed of modified epithelial cells. The
hair root is imbedded in the fatty subcutaneous tissue
and is nourished by dermal capillaries. The hair shaft
rises up through the hair follicle, the tube in which it
grows. Alongside each hair follicle is a special tissue
called arrector muscle. Since the hair grows in a slight
angle, whenever the dermal nerve endings are stimu-
lated by cold, or other special stimuli, the arrector mus-
cle is also stimulated. This stimulation forces the hair
;'IO straighten, giving the skin the appearance of “goose

esh.”

Function. From the discussion of the skin structure,
you may have determined that there are three main
functions for which the skin is responsible.
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Protection. As stated previously, the overlapping ar-
rangement of the epidermal and dermal cells prevents
the passage of almost every known variety of disease
germs. Dermal cells reassure protection by their ability
to replace injured or diseased tissue. Further protection
to the body is accomplished when the skin acts as an
organ or sensation. The nerve endings in the dermis
perceive heat, cold, pressure, and pain. Once the nerves
react to these stimuli, the nervous and muscular systems
use reflex action to prevent serious injury.

Temperature regulation. Not only does the skin detect
heat and cold, it helps regulate body temperature. Ac-
cording to which stimulus they receive, capillaries
within the dermis dilate to allow warm blood to come
near the skin suiface to lose its heat. On the other h: .. ”
capillaries may constrict, which decreases the ame¢ -
of blood at the skin surface and conserves heat within
the body. The skin also secretes perspiration from the
sweat glands as the body temperature rises. Perspiration
escapes from the pores, evaporates on the skin surface,
and produces a cooling effect.

Excretion. Perspiration contains salts, acids, urea,
and carbon dioxide. Its evaporation on the skin surface
is a means of excreting these wastes products from the
body. An average of a quart daily many be excreted,
but the amount varies considerably, depending upon
the temperature, humidity, and amount of physical ac-



tivity performed by the individual. Perspiration is con-
tinuous, but it may be so slow and it may evaporate so
quickly that it goes unnoticed.

Environmental Health Service concerns. The major-
ity of accidents or incidents that occur in the industrial
areas involve the skin in one form or another. Contact
dermatitis (inflammation of the skin caused by expo-
suie to chemicals, ultraviolet radiation, heat, etc.) is a
commonly occurring occupational disease you will see
at your base. Why is this such a prevalent condition?
Part of the answer to this question is obvious. The skin,
as a mode of entry, is the largest area exposed to toxic
chemicals and infectious agents. The rest of the answer
involves the use (or maybe we should say nonuse) of
protective equipment, controlling the toxins in the
workplace, and health education o: the industrial
worker, supervisor, and our own medical staff as to the
importance of recognizing and preventing the exposure.
Each of these areas will be discussed in detail in later
sections of your career development course.

In conclusion, the human being is truly a very com-
plex organism. To quote Hamlet — “What a piece cof
work is man! How noble in reason! How infinite in
faculty! In form and moving how express and admi-
rable! In action how like an angel! In apprehension how
like a god! The beauty of the world! The paragon of
animals!”

Exercises (012):

1. Cite the functions of the liver.

Cite some possible causes of hepatitis.
How does the skin protect the body?

Name the two major layers of the skin.

. Where are the capillaries, n.rve endings, and skin
pigment located?

How does the body regulate temperature?

. State EHS concerns of the skin.
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013. Identify functions and EHS concerns of organs or
organ systems.

After reviewing objectives 001 through 012, answer
the following matching exercises.

Exercises (013):

1. Match functions in column A with the appropriate
organ or organ system in column B.

Colunin B

Cardiovascular system.
Nervous system.

Column A

— (1)

Plays a major role in the
body’s defense against mi-

croorganisms after they Ears.

have invaded the body. Liver.
——(2) Regulates fluid balance Skiu.

and clcanses blood. Kidney.

EomsAnop

-——(3) Changes sound waves into
recognizable nerve impul-
ses.

Detoxification of sub-
stances and stores certain
key vitamins and min-
erals.

Provides body with a
rapid means of commu-
nication.

Provides protection
against entry of excess
sunlight and most chem-
icals.

Composed of air distrib-
utors and gas exchangers:
allows oxygen to reach
cells in the body.

Respiratory system.

— (4

—(5)

—(6)

(7

2. Match each physiological systern in column A with
the primary EHS concern in column B. Some col-
umn B items may be used more than once.

Column A Colimn B
— (1) Cardiovascular system. a. Carbon monoxide.
~— (2) Urinary system. b. Dermatitis producing
—— (3) Respiratory system. agents.
—— (4) Reproductive system. c. Tuberculosis.
—— (5) Digestive system. d. Silicosis.
— (6) Nervous system. e. Cholera.
— (7) Eyes. f. Organophosphate pesti-
—— (8) Liver. cides.
~— (9) Skin. 8. Sexually transmitted dis-
—(10) Ears. eases.
h. Permanent threshold shifts.
i. Ultraviolet radiation.
J. Chemical hepatitis.
k. Heavy Metals.

2-2. Principles of Microbiology

Microbiology may be defined by analyzing the root
words from which it is formed — micro means *‘too
small to be seen with the naked eye’ and biology is *“‘the
study of living things”. Thus the definition of micro-
biology is “the study of living things too small to be
seen with the naked eye.” Some people might say, “So
what! Why do I need to worry about something I can’t
see?”” We in the Environmental Health Service very well
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realize what these “little things™ that we can't sce do
for us as well as to us. But do we know how and why?
Are we able to identify basic principles of microbiology
to practically apply them to our daily duties in food/
facility inspection and the control of communicable dis-
eases?

There is no need for this text to try to teach you all
that is known about microbiology because there are
hundreds of thousands of microorganisms that will be
of no concern to you as an environmental health spe-
cialist. There are, however, certain ‘“‘microbes” that you
will be directly associated with, and it is these micro-
organisms with which we will concern ourselves.

014. Associate terms used to describe cell structur
with appropriate descriptive phrases.

Celi Structure. To appreciate the basic principles of
microbiology you first must recognize the importance
of the living cell, the basic unit of all living things.
Whether an organism is microscopic or macroscopic,
the smallest living unit of an organism is the cell. The
smallest microorganisms are composed of only one cell,
and, of course, the largest of the plants and animals are
made up of many miilions of cells.

In terms of structure, there is no such thing as a
typical celi; cells come in many shapes and sizes. It is
not necessary, for our purpose, to discuss the anatomy
of each of the many kinds of cells, nor is it necessary
to go into the complete anatomy of cells. However, we
will look at a few important structures that will enable
us to better understand how cells functions.

Protoplasm. Protoplasm is the living substance that
makes up cells. This word isn’t very specific because
living material is composed of a wide variety of intri-
cately organized substances. Protoplasm may best be
regarded as a complex mixture of protein molecules,
fat globules, inorganic salts, sugars, and amino acids in
water.

Cell membrare. The cell membrane is a structure
through which materials pass into and out of the cell.
This membrane, like a strainer, is selective; that is, it
will allow some materials to pass through, but will not
allow the passage of others. The cell membrane is there-
fore said to be semipermeable. Plant cells have a rigid
outermost layer called a cell wall. This structure, com-
posed primarily of cellulose, gives the plant cell its rig-
idity.

Nucleus. The nucleus is usually the most obvious
anatomical feature of a cell, standing out as a rounded
body slightly denser than the surrounding cytoplasm.
(Cytoplasm is the protoplasm outside the nucleus.) The
nucleus contains chromatin, a complex material that is
ultimately responsible for controlling all activity of the
cell.

Mitochondria. Mitochondria are sometimes referred
to as the powerhouses of the cell. These oval-shaped
structures, found throughout the cytoplasm, have been
shown to be the site of the greatest amount of metabolic
activity within the cell. They break certain org.nic com-
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pounds down into carbon dioxide and water. releasing
energy in the process.

Vacuoles. Membrane-enclosed, fluid-filled spaces
called vacuoles are found in many types of cells. There
are various kinds of vacuoles with a corresponding va-
riety of functions. One example is the food storage vac-
uole. Another type, found in some one-celled
organisms, is responsible for expelling excess water from
the cell.

After you work the exercise on the basic cell structure,
we will discuss specific microorganisms in more detaii.

Exercise (014):

1. Match the items in column B with the most appro-
priate description in column A by writing the correct
letter in the blank provided.

Column A

Semipermeable.
Rounded body slightly
denser than surrounding

Column B

Protoplasm.
Mitrochondria.
Cell membrane.

— (1)
—()

meangp

cytoplasm. Nucleus.
—(3) Complex mixture of pro- Chromatin.
tein molecules Vacuoles.

——(4) Oval-shaped structure;
powerhouse of the cell.
Memibrane-enclosed,
fluid-filled.

Material that controls all

activity of the cell.

— (5
—(6)

015. Describe bacteria and identify the shapes of the
different types of bacterial cells.

Bacteria. Bacteria are tiny, single-celled organisms
that resemble plants in that they have a rigid cell wall.
Bacteria are unlike plants in that they have neither chlo-
rophyl, nor organized, well-defined nuclei. Since they
lack chlorophyl, and subsequently lack photosynthetic
activity, they must absorb food from their environment.
The chromatic, though not organized into a definite
nucleus, does function much the same as chromatin in
other cells.

Figure 2-11 shows that bacterial cells occur in a num-
ber of shapes: round, called cocci; oval (or elongated
into rods), called bacilli; and a third group of bacteria
that are shaped like litile coil springs, called splrochetes
or spirilla. The shape of a pamcular bacterium is one
of the main criteria used in its identification. Another
major factor in identification is the way the cells are
arranged or grouped together An arrangement grouped
ir clusters like grapes is called staphylo Therefore,
round bacteria (cocci) that appear in clusters are called
staphylococci. Some cocci arrange themselves into
pairs. Paired organisms are called diplo, thus the term
“diplococci.” Still another group of cocci forms into
long chains. These orgamsms are known as strepto-
cocci. The bacillus organisms, or rod- shaped bacteria,
may align themselves into chains or pairs, and these are
occasionally called streptobacilli or diplobacilli. The
spirochetes vary from a loose spiral to a tightly coiled
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Figure 2-11. Morphology of bacteria.

spring. They may be short or very long. They always
appear as individual cells and do not form clusters or
chains.

The pairing, chaining, or clustering of bacterial cells
is a result of the organism’s method of reproduction.
The cells multiply by a process called binary fission
(fission is splitting; binary means “two’’). One organism
splits into two organisms just like the parent cell.

Exercises (015):

!. Briefly describe bacteria.

2. What is the main criterion used for bacteria iden-
tification?

3. What is another factor to consider in identifying bac-
teria?

4. Match the shape from column A with the appro-
priate type of bacteria in column B.

Column A Column B
——(1) Spiral. a. Coccus.
_—(2) Spherical. b. Bacillus.
——(3) Rod. c. Spirilla.

%/



S. What is the process of bacterial cell multiplication
called?

016. State the purpose and give examples of bicterial
special structures.

Special Structures. Some bacteria have special struc-
tures that aid in motility or survival in nature. Many
bacteria possess an outer coating known as a capsule.
Some bacteria have capsules so thin that they are un-
detectable, others have very thick, sticky capsules which
are believed to aid in the organism’s definse against the
white blood cells in the body, and possibly some other
hazards the cell may encounter in nature. To enable
them to move about, some of the bacilli have special
structurcs called flagella. A flagellum is a hair like ap-
pendage that whips back and forth and either pulls or
pushes the organism about. Some cells have a single
flagellum on one end. Others have one on each end.
Still others have several flagella on one or both ends,
while still others may be completely covered with flag-
ella. The sole purpose of thc flagella is to provide a
means of movement.

Another of the special structures that develop in cer-
tain bacteria is the spore. Any time these organisms find
themselves in an unfavorable environment, they con-
centrate their protoplasm into a little round ball (the
spore) and become extremely resistant to the unfavor-
able condition. When the spore is formed, you can
clearly see the rigid cell wall with the little round ball
inside. This spore formation enables the oiganism to
survive conditions that normally destroy bacteria. One
species, Bacillus anthracis, has been known to live for
as long as 40 years outside of the animal body, and
some spores can withstand boiling for as long as 5 hours.

Exercises (016):

1. Why do some bacteria have special structures?

What is the outer coating on bacteria called?

. What structure enables some bacilli to move?

Certain organisms form a spore for protection
against unfavorable condiiions that normally de-
stroy bacteria. (True or False)
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017. Associate terms used to describe environmental
requirements of bacteria with the correct descriptive
phrases.

Environmental Requirements. We can expect to find
almost as many different environmental requirements
as there are different kinds of bacteria. A particular
bacterium, in order to reproduce or grow, must have
the proper temperature, nutritional requirements
moisture, and pH. To all of these we must add the
oxygen requiremcents. We will discuss these environ-
mental requirements in general, without being con-
cerned about specific organisms. However, we will show
how these factors relate to the problems of food spoilage
and food establishment sanitation.

Temperature. Temperature is a very critical require-
ment for bacteria, so much so that they are classified
according to their optimum growth temperatures. The
classifications of bacteria uccording to their temperature
requirements are:

a. Psychrophilic — cold-loving.

b. Mesophilic — medium temperature-loving,.

¢. Thermophilic — heat-loving.

Psychrophiles, the cold-loving bacteria, grow in tem-
peratures from 32° F. to 86° ©. (0° C. to 30° C.). They
grow best at about 68° F. (20° C.). These bacteria, when
present in food, cause undesirable flavors to deveiop
and decrease keeping qualities. The presence of psy-
chrophilic bacteria in milk, after pasteurization and
cooling, indicates poor sanitation during processing.

Mesophiles, or medium temperature loving bacteria,
are those organisms that require temperatures close to
body temperature range of 50° F. to 113° F. (10° C. to
45° C.), with normal human body temperature (98° F.
(37° C)) the ideal. From a public health viewpoint, tae-
sophiles are of particular importance because all known
pathogenic (diseasc-causing) bacteria fall into this
group. Food should not be kept at temperatures that
support the growth of mesophiles. Some pathogenic
bacteria grow quite well in certain foods and, in turn,
cause foodborne illnesses in humans. Great importance
is placed on not allowing foods to be maintained at
temperatures within the “danger zone” of 45° F. to 140°
F. (7° C. to 60° C.), and certainly not for more than 4
hours. This is long enough for bacteria to produce
enough toxins, or to reach sufficient numbers, to make
the food dangerous to eat.

Thermophilic bacteria are not known to be patho-
genic. They grow at high temperatures (104° F. to 164°
F.) (40° C. to 73° C.). Their optimum growing temper-
atures are from 122° F. to 131° F. (50° C. to 55° C)).
You will find that thermophiles usually appear as “pin-
point” colonies on plates incubated at standard plate-
count temperatures (89° F. to 97° F. (32° C. to 36° C.)),
because these incubation temperatures are below the
optimum for the thermophiles.

Nutrients. Since a bacterium has no mouth and ab-
sorbs its food directly through its cell membrane, its
food must be part of its environment. Different kinds
of bacterial organisms have different nutritional re-



quirements, so you can begin to see why some bacteria
are found in one substance while other organisms are
found in another substance,

Moisture. Bacteria require moisture to multiply and
grow; in fact to stay alive. This is an important fact that
is utilized in food preservation. Foods are dried in a
variety of ways, all of which remove available moisture
and prevent the growth of bacteria. It is usually bacterial
growth in food that results in spoilage. Thus, by pre-
venting the growth of bacteria, this type of food spoilage
is also prevented.

PH. Another important factor in the growth of bac-
teria is the pH (relative acidity or alkalinity) of the en-
vironment. Each type of bacteria has a specified pH at
which its growth is optimal. This is another factor that
is used in food preservation. Susceptible foods are often
protected by being made more acid, thus making them
incapable of supporting the growth of most bacteria.

Oxygen. Different microorganisms have different ox-
ygen requirements. Some organisms use atmospheric
oxygen and are called aerobic organisms. Anaerobic or-
ganisms require an environment where there is no free
oxygen. Facultative organisms are able to live under
either aerobic or anaerobic conditions.

Exercises (017):
1. Match the most appropriate description in column

A with the items in column B by writing the correct
letter in the blank provided.

Column 4 Column B

— (1) Use atmospheric oxygen. a. Psychrophilic.
—(2) Optimum growing tem- b. pH.

peratures are from 122°F. c¢. Aerobic.

to 131° F. (50° C. to 55° d. Thermophilic.

C.). e. Facultative organisms.
—(3) Causefoodborneillnesses. f. Pathogenic bacteria.
—(4) Measure of relative acid- g. Mesophilic.

ity or alkalinity.

Require temperatures
close to body tempera-
tures.

Able to live under both
aerobic and anaerobic
conditions.

—=(7) Cold loving.

)

—(6)

018. Cite terms used in relation to the Gram stain pro-
cedure as well as those used 10 describe the process of
cultivating bacteria.

The Gram Stain. Bacteria, because of their small size,
are difficult to see even with a good microscope unless
they are properly stained. They may be stained with
almost any aniline dye, but the most common staining
reaction used in bacteriology is the Gram stain proce-
dure. It is used because it differentiates between two
major groups of bacteria. Almost all bacteria may be
placed in one of two grours: Gram-positive or Gram-
negative. Those organisms that are Gram-positive have
a substance in their protoplasm known as magnesium
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ribonucleate. The presence of this substance is deter-
mined by the Gram staining reaction. The organisms
are first stained with crystal violet stain, which unites
with the ribonucleatc. Next they are placed in an iodine
solution. The iodine serves as a mordant or fixative that
causes the crystal violet stain to become fixed to the
ribonucleate substance. Ethyl alcohol is then flowed
over the slide and the “unfixed” stain is washed away.
Naturally, if the ribonucleate substance is no present,
all the crystal violet stain is washed away. If ribonucleate
is present, the fixed portion of the stain remains in the
organism. After the alcohol destaining process, the or-
ganisms are subjected to a secondary stain which is
usually safranine red. Any stain will suffice as long as
it contrasts well with crystal violet. Those organisms
with the ribonucleate substance are blue or violet and
are Gram-positive, while those without ribonucleate
stain red and are Gram-negative. Thus, the Gram stain
procedure not only stains the bacterial cell so that it
may be seen, but also aids in its identification by placing
it into one of two major categories.

Cultivating Bacteria. It is almost impossible to study
or identify a single bacterial cell. Therefore, we grow or
culturc bacteria in the laboratory under controlled con-
ditions. Bacteria are cultured by placing them into a
nutrient substance at a temperature that meets their
environmental requirements. This substance is called a
culture medium. It must contain the nutritional re-
quirement, proper moisture, and have sufficient buffers
in it to resist adverse changes in pH caused by some of
the waste products of the bacteria. If all the nutritional
and environmental requirements are met, the orga-
nisms reproduce, some of them as often as every 15
minutes. The organisms continue to grow and repro-
duce as long as the conditions remain favorable. If the
culture medium is a clear liquid, the growth is obvious
after a few hours. The liquid becomes cloudy. If the
medium is a semisolid, the organisms grow into a visible
colony on the culture medium. The characteristics of
the colony are noted and are major factors used in the
identification of the organisms.

Selective media. We may add certain chemicals to
culture media that allow some bacteria to grow and
inhibit the growth of others. One chemical additive is
NaCl (sodium chloride; table sait). While some o1ga-
nisms grow well in high concentrations of NaCl, others
cannot grow at all. This is also a factor in an organism’s
identification. These chemical additives are called in-
hibitors. When they are added to a culture medium,
the medium is called an inhibitory medium or a selec-
tive medium, meaning that it will sustain the growth
of only select organisms.

Vifferential media. Other media contain chemicals
that cause the bacteria to produce specific colors in the
media or in the colony itself. These are known as dif-
ferential media. Media production has become so well
developed, is so selective, and so differentiating that
most pathogenic bacteria can be placed in specific
groups and some can be completely identified by the
use of culture media and the Gram stain alone.



Exercises (018):

1. In what two groups can all bacteria be placed?

)

What is the substance used to culture bacteria called?

3. Which medium susiains the growth of only select
organisms?

Which media contuin chemicals that cause the bac-
teria to produce specific colors in the colony itself?

5. What is the substance that Gram-positive organisms
have in their protoplasm?

Describe Gram-negative organisms and the results
of the Gram-stain test for them.

019. Cite characteristics of organisms that produce tox-
ins and give terms used to describe this process.

Toxin Production. As the organisms grow, they pro-
duce waste products and sometimes excrete other sub-
stances used in digestion. These products may be
poisonous to us; if so, we call them toxins. Toxins pro-
duced and excreted by living organisms are called ex-
otoxins. As bacteria die and break up, some of them
release toxins from inside the cell, and these are called
endotoxins. In either case, these are the substances that
make bacteria harmful. Organisms may produce endo-
toxins or exotoxins that have a direct effect on the cells
of your body, or they may be introduced into a food
substance and contaminate it with toxins. When we eat
the fo~d substance, the toxins are absorbed and poison
our bodies. Some of these toxins are destroyed by heat
and are known as thermolabile toxins. Some toxins are
not affected by heat and are called thermostable toxins.
Cooking the food may kill the bacteria but does not
necessarily make it safe to eat. Also keep in mind that
food can have sufficient toxin to cause illness but have
no off odor, color, or taste.

Exercises (019):

1. What term is used to describe toxins produced by
living organisms?
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What are toxins that are destroyed by heat called?

3. What are toxins released inside the cell called?

What word describes toxins that are not affected by
heat?

5. Cite the characteristics of some toxins that make
detection of certain contaminated foods difficult.

020. Describe fungi and viruses and state the special
reason for studying fungi.

Fungi. The fungi make up an extremely large group
of plants containing thousands of species. Some are par-
asites of animals,including man. Many skin diseases,
such as ringworm and athlete’s foot, are caused by fungi.
Other fungi cause the spoilage of bread, fruits, vegeta-
bles, and other foodstuffs.

Not all economically important fungi are pathogenic
or destructive; many are beneficial to man. Yeasts (sin-
gle-celled fungi) are used in the manufacture of alco-
hols, cheeses, and some antibiotics. You should also be
familiar with the role of yeast in the production of
breads and other bakery goods.

The fungi of primary importance to use are the yeasts
and molds. They have no roots, stems, or leaves, and
no chlorophyll. Without chlorophyll they cannot pro-
duce their own food; therefore, they must depend upon
some other food source — such as dead or decaying
matter, a manufactured food product, or a living or-
ganism. Those species receiving nutrition form dead or
decaying matter are saprophytes; those gaining nutri-
tion form living organisms are called parasites.

Fungi reproduce sexually or asexually. The asexual
method is known as budding. A portion of the cell swells
to a certain size, then seems to pinch off from the parent
cell. Yeasts reproduce in this manner. In sexual repro-
duction the cells branch and form male and female
reproductive cells which unite and cause the production
of spores. These spores contain all the ingredients nec-
essary to produce another colony. Molds produce sev-
eral types of asexual spores, one of which is shown in
figure 2-12. Note the different appearance of the con-
idiophores of the three general illustrated, Aspergillus,
Penicillium, and Hormodeadram. Some fungi are ca-
pable of both sexual and asexual reproduction.

Yeasts. The yeasts are round or oval and are much
larger than bacteria. They have a large vacuole that takes
up a :,00d portion of the cell — usually there are a few
large granules between the vacuole and the cell wall.
The internal characteristics are of no importance in
their identification, because their identification is based
almost entirely on the type of colony the yeast produces.
The colony may be rough or smooth; its margins may
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Figure 2-12, Asexual spores (conidia) are produced at the tips of fertile hyphae.

be entire (unbroken) or irregular. It may appear dry or
moist, and it may be any color in the spectrum. Some
consideration is given to the nutritional and environ-
mental requirements of the fungus; however, these fac-
tors are not nearly as critical as with bacteria. Yeasts
reproduce asexually (by budding, by transverse fission,
or by sporulation) or sexually. The three asexual meth-
ods are illustrated in figure 2-13.

Molds. As the molds grow, they produce flowery
looking colonies of many colors. If you look very closely
at one of these colonies, you will see many hairlike
structures called hyphae (hi fee). After a period of time,
you will discover little beadlike or podlike objects as-
sociated with the hyphae connected nodes from which
other hyphae and rhizoids arise. Rhizoids are rootlike
filameits that arise at nodes and attach to the substrate
(nutrient source). They are found in Rhizopus nigicans
(common bread mole). This particular fungus, as shown
in figure 2-14, forms rootlike hyphae (rhizoids), vege-
tative hyphae that penetrate the subtrate, and fertile
hyphae that produce sporgagia at the tips of sporan-
giophores (spore-producing hyphae). Stolons are root-
like filaments whiich connect individual plants. You can
learn to recognize some of the more common molds at
a glance, but it is best to leave the identification to a
qualified laboratory.

Fungi are very difficult to control. Spores are found
on everything; they blow around in the air and can grow
on almost anything that hints at being a food substance.
Some fungi even grow on wet wood or paper. Temper-
ature variation doesn’t seem to be too vital to them,
though different temperatures change some of the col-
ony characteristics. In some cases, a fungus will develop
as a yeast at one temperature and as a mold at another
temperature. Because of its prevalence in nature and its
association with diseases, food spoilage, and industrial
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uses in food and medicine production, it is of prime
concern to the Environmental Health Service.

Exercises (010):

1. Yeasts are important in the manufacture of what
items?

2. What are fungi receiving nutrition from dead or
decaying matter called?

3. In sexual reproduction of fungi, the cells branch
and forin male and female reproductive cells which
unite and cause the production of what type of
organisms?

4. The yeasts are round or oval and are much larger
than what other organisms?

5. Cite the three methods by which yeasts reproduce
asexually.

6. Rhizoids are rootlike filaments that arise at nodes
and attach to which structure?
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Figure 2-14. Rhizopus nigricans (common bread mold).
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7. What do stolons (rootlike filaments) connect with?

8. What is the common name for Rhizopus nigricans?

9. A fungus may devclop as a yeast at one temperature
and as what type of organism at a different tem-
perature?

10. Why is the study of fungi of such importance to
the Environmental Health Service?

021. State characteristics of rickettsia, protozoa, and
viruses.

Rickettsia. The Rickettsiae are small, Gram-negative
bacteria which multiply only within living host cells.
Many are transmitted by arthropod vectors. These or-
ganisms are rod-shaped or coccoid and often ‘“‘pleo-
morphic™ (has more than cne distinct form). They are
not motile but do have typical bacterial cell walls. These
organisms can be parasitic or “mutualistic’ (a mutually
beneficial association between different kinds of orga-
nisms). The parasitic species may be found in the en-
dothelial cells or red blood cells within the human body
as well as in arthropods that serve as primary hosts or
vectors of disease-causing agents.

Some of the rickettsial diseases include typhus fever
and Rocky Mountain spotted fever. The primary vector
involved in the spread of typhus fever is the body louse.
The bacteria multiplies within the digestive tract of the
arthropod. The rickettsiae in the louse feces are intro-
duced into the skin in the process of scratching a louse
bite. The organisms then travel to the blood vessels and
are carried throughout the body.

Protozoa. The protozoa are the smallest of all the
animals. They range in siz¢ upward from a little less
than the diameter of a red blood cell. Most of them,
however, are visible to the naked human eye. There are
approximately 25,000 species recognized within the
phylum protozoa.

Apart from being parasites and causing disease, pro-
tozoa are of concern as nuisances and as helpful or-
ganisms of decomposition. They are widespread in
water and may affect its color, taste, or odor. Some
species produce green or red colors; others liberate ar-
omatic oils that cause fishy or cucumber odors, bitter
Or spicy tastes.

Protozoa are abundant in the soil and contribute to
its fertility. One gram of rich garden soil may contain
approximately 10,000 to 100,000 protozoa. They are
important because they digest particles of insoluble or-
ganic matter and liberate soluble waste materials that

can be utilized readily by plants. Many protozoa feed
on bacteria and other microorganisms and therefore
preserve the balance of nature.

A large number of protozoa “withdraw from the
world” when conditions become unfavorable and enter
into a dormant state, called encystment. This may occur
when food or water supplies become inadequate, too
little oxygen is available, or when the environment be-
comes otherwise unsuitable for their life cycles. Cysts
are more resistant to drastic environmental changes
(such as heat, cold, chemicals, and lack of food), thus
assuring (by the encystment stage) their survival when
these chanrges occur. Some examples of protozoan dis-
eases are malaria and amebic dysentery.

Viruses. There is still another disease-causing entity
that we have not yet discussed. These are the vitrami-
croscopic agenis called viruses. In the past few years,
vast amounts of knowledge have been gathered about
them, but they are still a mystery to people outside the
field of virology. They are so different from the other
disease-causing agents that they cannot be compared
with any of them. They are nut known to be plants or
animals and only a few can be seen with an ordinary
microscope. They do not fit our present biological Aef-
inition of “living” organisms, nor do they die. They
merely inactivate or disassociate themselves. They do
not reproduce themselves, but cause a living cell to rep-
licate or reproduce them. They cause a wide variety of
diseases in plants, animals, and man. Measles, herpes,
influenza, and smallpox are examples of some diseases
caused by viruses.

Exercises (021):

1. How do viruses reproduce themselves?

(8]

Why is an ordinary microscope not practical for use
in virology studies?

3. Rickettsia are parasitic or mutualistic and multiply
only inside host cells. (True or False)

4. What organism causes Rocky Mountain spotted fe-
ver?

5. Protozoa are the smallest of all animals. (True or
False)

6. Which type of organism causes malaria and amebic
dysentery?



CHAATER 3

Principles of Epidemiology

THE TERM “epidemiology” is derived from the word
“epidemic,” which originates from the Greek word “ep-
idemios’ meaning “upon the people.” Epidemiology is
defined as the study of the various factors which de-
termine the frequency and distribution of a disease in
humans. For example, how often does the disease occur;
how many people are affected; where does the disease
occur?

There is no single cause for any disease. For instance,
simple presence of a disease agent (bacteria, viruses,
fungi, etc.) in the environment is not enough to explain
a disease outbreak. Clostridium botulinum, the disease
agent involved in botulism, is generally present every-
where in our daily environment; 6nly when several con-
ditions are met does an outbreak occur. To prevent and
control human disease due to infectious agents, you-
must understand how disease agents exist in nature and
the means by which they reach humans. In this chapter,
you will learn the principles of infectious disease epi-
demiology.

3-1. Host-Parasite Relationships
To understand any communicable disease process.

you must first understand the relationship between the
host and the parasite (disease agent).

022. Describe host-parasite relationships and the con- .

ditions required for the host-parasite relationship to ex-
ist.

Host. A host is a human or other living organism
(animals, birds, arthropods, etc.) that provides a disease
agent (parasite) a home to live in. Some agents (such
as protozoa and helminths) pass successive stages of
development in two or more different species of hosts.
For example, in one form of tapeworm disease in hu-
mans (diphyllobothriasis), the eggs in the tapeworm seg-
ments are discharged into fresh water where they hatch
and infect very small shellfish. These shellfish are later
eaten by susceptible fish and then the tapeworm larva
go through another stage of their development in the
body of the fish. Later a human may catch this fish and
eat it rav’ or under-cooked. The larval tapeworms will
develop to maturity in this human and start producing
more eggs to start the cycle all over again. The human
is called the “primary” or “definitive” host because the
tapeworm attains its maturity and goes through its sex-
ual stage (produces the eggs) in the human. The shellfish
and freshwater fish are called the ‘‘secondary” or “in-
termediate” hosts because the tapeworm is in a larval
(asexual) stage and does not go through a sexual stage
— does not reproduce. Humans, small mammals, birds,
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and arthropods are just a few examples of hosts.
“Carrier” is another term that applies to the host. A
“carrier” is an infected host that harbors a disease agent
but has no clinical signs of disease. This host is a po-
tential source of infection to others. The *‘carrier” state
may last for a lifetime (as in the case of Typhoid Mary)
or it may last for a few weeks (as often happens with
carriers of poliovirus, diphtheria bacilli, and strepto-
cocci). In investigating outbreaks of disease which have
disease agents that can cause ‘‘carrier” states, finding
the source of infection may be very nard since you
would be looking for a host who does not appear ill.

Parasite. Parasites (disease agents) are organisms that
live on or in the body of a host. The parasite lives at
the expense of the host. Even though disease agents may
cause some damage to the host, they usually don't cause
death. There are exceptions. For example, the virus that
causes rabies almost always kills the host. All living
organisms carry disease agents on or in themselves. Al-
most any location on the host's body may be occupied
by disease agents. Viruses, and some bacteria, invade
and multiply right within the very cells of the host. Most
often you will hear the term parasite used to refer to
the *‘higher” level of disease agents such as hookworms
and roundworms.

A term frequently used in the description of a par-
ticular disease agent is ‘“‘pathogenicity.” This is the ca-
pability of the disease agent to cause disease. Or another
way to say it is how strong is the disease agent? Can it
overcome the host defense system (which will be dis-
cussed later)?

Host-Parasite. When a host comes in contact with a
disease agent, there are three possible outcomes. One,
the disease agent will not be able to penetrate the host’s
body or will penetrate but not be able to lodge some-
where before being eliminated. Second, the agent may
enter and lodge in the host’s body but not multiply to
sufficient numbers to cause symptoms of disease (sub-
clinical disease). Or third, the disease agent may lodge
and multiply, causing signs and symptoms of disease
(clinical disease).

As you can see, several conditions are required for a
disease agent to be infective: penetration, lodgement,
and development. In humans and higher animals, the
disease agent normally enters the body in one of three
ways:

(1) It may be swallowed, ingested with food or drink,
or after putting fingers, cigarettes, or other materials in
our mouths.

(2) It may be inhaled with the air we breath.

(3) It may penetrate the skin, enter through a cut or
as part of an insect bite, etc.



Once in the body, the disease agent must find the
right place to live. Most disease agents can only live in
a certain type of cell or organ. We call these cells or
organs where the disease agent lives, the agent’s target
cell or target organ. Some agents live in the intestines
while others may live in the blood or perhaps in the
respiratory tract.

Additionally, the agent must be able to reproduce
itself in order to survive. For example, once inside the
body the tapeworm lays approximately one millicn fer-
tilized eggs. Why so many? Species survival depends on
it!

Lastly, the young disease agents must be able to exit
the target organ and survive outside of the host until
they enter a new host.

Exercises (022):

l. Define a “host.”

2. Define a *‘carrier.”

3. Give examples of hosts.

4. What are disease agents?

5. Describe the effect disease agents usually have on
the body.

6. When a host comes in contact with a disease agent,
what are the three possible outcomes?

7. Give some examples of parasites.

8. Cite the three conditions required for a host disease
agent condition to exist.

9. What are the three main modes of entry for disease
agents into the body?
3-2. The Chain of Infection.

Communicable diseases are those illnesses which can
be transmitted from a reservoir such as person to person

or from animal to person. The term *“‘communicable
disease” is synonymous with ‘“infectious diseases.”
Communicable disease may result trom close or direct
contact with an infected person or animal; from ex-
posure to the breath, cough, or bodily discharges (spu-
tum, mucus, urine, feces) of such a person or animal;
from foods, liquids, or articles contaminated by an in-
fected person or animal; or from the bites of humans
and/or animals. Communicable diseases are transmit-
ted by direct contact, food, water, milk, air, insects,
rodents, and contaminated inanimate (nonliving) ma-
terials.

In previous sections of this volume we have discussed
organisms that cause communicable diseases (i.e., vi-
ruses, rickettsia, protozoa, bacteria, yeasts, molds, and
worms). Most of them were too small to be seen except
with a microscope. Some of them could survive for only
a few minutes outside the human body, whereas others
could survive for years in human’s general environ-
ment. When these infectious organisms enter the hu-
man body and begin to multiply or reproduce, they
cause communicable diseases. The chain of infection
describes how these diseases are spread to others.

023. State characteristics of the elements in a chain of
infection and how this chain may be broken.

Elements of the Chain. Each case of communicable
disease is a result of a orderly progression of a series of
events. This series of events may be explained using a
three-link chain; each link represents a factor or factors
essential to the transmission of disease. These links are
(1) the source of the disease (2) the means by which the
disease may be transmitted (mode of transmission), and
(3) a susceptible person (host). If any one of the links
in the chain is broken, disease does not spread (fig. 3-
1).

Sources of disease. The source of disease may be a
case, a carrier, or an animal to name a few. A case is
defined as a person who is actually ill with a disease.
A case may serve as a common source of infection. A
person who harbors disease organisms, but who is not
ill, as discussed earlier, is called a carrier. The carrier
can spread the germs in the same manner as a case.
Carriers are more dangerous because they may not
know that they are harboring infectious organisms. An-
imals may also be sources of infection. They may be ill
with the disease, or may harbor the organism, much
like human carriers do. By “animal” we mean any
member of the animal kingdom, from insects to mam-
mals.

Means of disease transmission. How the infectious
agent gets from a source to a susceptible individual is
by the “means of a transmission” link in the chain of
infection. Some examples are: physical contact, drop-~
lets, air and dust, ir ts, food, water, and fomites.

Physical (direc?j co..uact. Many diseases are spread by
physical contact (e.g., touching, kissing, and sexual in-
tercourse) with an infected person. Some examples of
diseases transmitted by physical contact are hepatitis,
meningitis, most enteric diseases, syphillis, gonorrhea,
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TREATMENT FOOD
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Figure 3-1. Chain of infection.

scabies, and some forms of staphylococcal infections.
Droplets, air, and dust. Droplets may act as vehicles
by which disease may be transmitted from an infected
person to susceptible persons. When an infected person
coughs, sneezes, or even tidks, he or she spreads water

or saliva d.oplets containing disease organisms. If other

persons are close (o the infected person, they may inhale
some of these droplets. Furthermore, some germs ex-
pelled from the respiratory tract are extremely small
and lightweight and may remain suspended in the air
for hours or may be resuspended in dust. Many of the
respiratory diseases are transmitted in these ways.

Arthropods. Flies, fleas, mosquitoes, ticks, mites, and
lice are among the vectors (properly called arthropods)
that spread disease from person to person or from an-
imal to person. A female mosquito, for example, can
pick up disease organisms when she bites a person sick
with a disease such as malaria. Later, when the mos-
quito bites another person, it injects the disease organ-
isms. The mosquito serves as the meaas by which the
disease is transmitted from one person to another per-
son. The fly, on the other hand, transmits disease or-
ganisms a little differently. It can pick up disease
organisms on its body when it comes in contact with
filth, such as animal droppings, garbage, etc., and may
deposit these organisms on food. If a person eats this
food, he or she may become ill.

Water and food. Certain disease organisms are trans-
mitted through the consumption of foods such as un-
pasteurized milk, raw fish, and improperly cooked meat
and poultry. However, most of the diseases that are
transmitted by food and water are the result of contam-
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ination with feces, urine, or other infectious material
from a person or animal. If contaminated water or food
is not properly treated, the pathogens may infect the
consumer. Qutbreaks of disease will occur if personal
hygiene, proper food handling, and waste disposal san-
itation practices are not followed. Flys and other pest
control measures must also be propely observed and
enforced. So:ne of the significant diseases commonly
transmitted by contaminated food or water are typhoid
fever, hepatitis A, salmonellosis, shigellosis, giardiasis,
cholera, and dysentery.

Fomites. Articles contaminated with disease orga-
nisms (ir:fectious waste) may become vehicles for dis-
ease transmission if a susceptible person uses them.
Examples of fomites are contaminated clothing, bed
linen, and eating utensils. The handling of fomites can
be a problem when patients with communicable dis-
eases are hospitalized. There are a variety of isolation
precautions, depending on the disease organism in-
volved, that are used by hospital personnel to stop trans-
mission of the disease agents. Ideally, infectious waste
is incinerated in an incinerator designed especially for
infectious waste or sterilized in an autoclave prior to
disposal (in a dumpster) of the infectious waste.

Susceptible person. A susceptible or nonimmune per-
son is one who has little or no resistance to a particular
organi-m and who, if exposed to this organism, is likely
to contract disease. By contrast, an immune person is
one who has a high degree of resistance to the organism
and who, when exposed, does not develop the disease.
In some cases, immunity to many diseases is relative
and can be overwhelmed by exposure to a very large



number of disease organisms.

Breaking the Chain. The control measures for sick
individuals (cases), carriers, and animal reservoirs (i.e.,
the sources of infection) include personal hygiene, iso-
lation, quarantine, medical surveillance, and treatment.

Personal hygiene. The spread of germs from infected
individuals can be prevented or greatly reduced by care-
fully observing good personal hygiene and sanitation
practices. Frequent handwashing is the single most ef-
fective personal hygiene practice in stopping disease
transmission. Covering the mouth when sneezing, ba-
thing and wearing clean clothing daily, etc., are ex-
amples of good personal hygiene.

Isolation. Isolation is a procedure whereby infected
individuals, cases or carriers, are separated from non-
infected persons. This separation may be done by hav-
ing the infected individuals admitted to an isolation
ward in a hospital. Clothing, linens, and other articles
used by infected individuals may need to be disinfected
and then washed or cleaned by appropriate methods to
Prevent the spread of disease to others. As stated earlier,
infectious waste should ideally be incinerated or steri-
lized before it is disposed of.

Quarantine. This is the restriction of individuals who
may have had significant contact with disease cases and
who may be infected, but do not have symptoms. Nor-
mally, they are restricted to their homes for the duration
of the incubation period.

Medical surveillance. Surveillance is carried out in
two ways: (1) by routinely recording new cases, and (2)
by examining all exposed personnel to detect cases early
and to prevent an epidemic.

Treatment. All cases of disease are treated (if treat-
ment is available) as soon as the occurrence is known,
thus destroying the disease organisms and decreasing
the probability of further spread.

Exercises (023):

1. What are the three elements cf the chain of infec-
tion?

2. What may serve as a source cf infection?

3. Explain three ways disease anents may be trarsmit-
ted fom the source to a ansi:2ntible individual.

4. How may the chair: of infection be “broken” at the
susceptible individua' link?

5. How can you “monitor” disexse trends in a popu-
lation?

3-3. Distribution of Disease

Why do we get sick? Why do some people get sick
while others (having the same exposure) may not? These
questions are asked by many of us when someone we
know gets sick or dies. In this section we discuss some
of the factors involved in the occurrence of disease.
First, we consider the body defenses.

024. State how host defenses affect disease transmis-
sion.

Body Defenses. The intact skin and mucous mem-
branes provide the body with a protective covering
against living agents and many chemicals. Other struc-
tures such as the hair, sweat glands, and fat pads help
to protect the body against physical forces and aid in
thermal regulation. Even the respiratory system is de-
signed to keep large particles out of the lungs (e.g. the
cilia (hair) in the nose). The skeleton protects the del-
icate vital organs such as the brain, heart, lungs, and
abdominal organs. Within the abdominal area the cav-
ity is well lubricated so that the organs will s’ide out of
line of direct pressure and sharp objects.

Our senses also help to protect us from danger.
Coughing or sneezing is an effort of the respiratory sys-
tem to get rid of harmful substances. Our eyes “wink”
and tears have a cleansing action, thus providing pro-
tection against objects or pathogens. The cilia within
the upper respiratory tract which constantly beat move
a layer of mucus with trapped particles to the outside.
The body itself develops a tolerance to certain chemicals
(i.e., alcohol and nicotine) so that larger doses are nec-
essary to harm it. Vomiting and diarrhea are defense
mechanisms of the gastrointe chemicals are rapidly re-
leased from the body and the body tries to filter out or
detoxify other chemicals through organs like the kidney
and liver. The body also has internal defenses against
disease agents (such as bacteria) that gain access to the
body. Inflammation at the site is an attempt by the body
to wall off and destroy the ‘harmful” agents. Numerous
white blood cells (WBC) go to the scene to try to sur-
round and engulf the agents. Also, pathogens are moved
via lymph channels to lymph nodes (filter-like struc-
tures) lined with other WBC's. Even if all these fail and
the pathogens still evade these defenses and get into the
blood stream, large filters with white blood cells (located
in the bone marrow, liver, and spleen) await them. Vi-
ruses are harder for the body to defend against because
they live inside the body’s cells most of the time. They
are however, very susceptible to antibodies during the
time they are outside the cells (extracellular).

Exercises (024):

1. How do the skin and mucous membranes protect
the body?

2. State two other protective structures the body has.

38

7/



How is the abdominal cavity designed to protect the
vital organs?

Describe functional ways the respiratory tract pro-
tects itself.

. By what functional way does the gastrointestinzi
tract protect the body?

How does the body defend itself against living path-
ogens?

025. Describe how age, sex, and ethnic group or race
are involved in disease distribution.

Intrinsic (Inherited) Factors. In analyzing any disease
outbreak, age, sex and ethnic group or race character-
istics are some of the first things you will want to de-
termine in relation to the disease occurrence. These host
characteristics usually relate to disease occurrence in
basically one or more of three ways: by determining
degree of exposure, differences in the susceptibility, and
the possibility of any specific immunity in the popu-
Jation at risk.

Age. Young children’s defense mechanisms to disease
are poorly developed. This is why infants (less than 1
year old) have very high mortality rates (death rates),
especially in developing countries. Their immune sys-
tems just can’t fight disease organisms as well as an
adult or older child. As we get older, our defense mech-
anisms get stronger and more developed. But we also
start coming in contact with more people and things
that may be a source of disease. At first we are allowed
to play in our own yard. As we get older, we can play
across the street and in the neighborhood. At five or
six, we start school, and so on through life. Each stage
of our life brings us in contact with new people and
places that may be sources of discase. We develop im-
munity to many diseases such as measles, poliomyelitis,
and chickenpox as children and are protected for life.
As we reach the later years of our lives, our defense
system starts to weaken and we are more susceptible to
disease again. Other disease such as strains of influenza
and species of bacterial pneumonia may overcome our
defense mechanisms, especially when they are weak
(very young or very old).

Sex. Sex affects the distribution of disease due to
three factors: anatomical differences, hormonal factors,
and exposure potential. Older men frequently develop
prostate infections. Women don’t have a prostate organ.
Urinary bladder infections are more common in fe-
males than males becausc of the different anatomy of
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the urinary tract. Estrogen (one of the female hor-
mones) seems to protect against scme discases. Preg-
nant women are more susceptible to poliomyelitis due
to low levels of estrogen during pregnancy. Also, after
menopause (again lower levels of estrogen) females are
more susceptible to hepatitis A. What about exposure
potential? In many societies, the women is the one re-
sponsible for nursing a sick child and therefore more
exposed to the infecting agent. These are just a few
examples of sex differences.

Race or ethnic group. You can probably already think
of some examples of disease differences in race such as
sickle cell anemia in the Black race. Did you also know
that tuberculosis is more of a problem in the Black race
and that diabetes is more common in Jewish males?
Sorae of the reasuns are known and others are just the-
ories, yet to be proven. Some of these differences may
be due to exposure potential as was the case in sex and
others may be due to race immunity and defense system
difference.

Exercises (025):

1. State why age is an important factor in disease trans-
mission.

How is the age of a population at risk a factor af-
fecting disease occurrence?

What two factors may be involved in disease trans-
mission within various ethnic groups?

026. Describe how the general health status of the host
is involved in the incilence of disease.

General Health Status of Host. In addition to the
structural and functional aspects of the human body,
the general health status of the host is a significant factor
in disease occurrence. The general health statu. of the
host includes his or her physiologic state, nutritional
status, pre-existing disease, and stress.

Physiologic state. Puberty, with its rapid growth and
changes in the body, appears to contribute to the oc-
currence of such different diseases as acne and TB. Preg-
nancy also enhances the risk or tuberculosis and clearly
predisposes the body to infcction of the urinary tract,
as was discussed earlier.

Nutritional status. The autritional status can defi-
nitely affect the frequency with which certain diseases
occur. As the body’s nutrients are depleted due to poor
diet, less energy can be used to produce antibodies and
white blood cells which fight off disease agents. One of
the reasons third world countries have higher mortality
rates is that their people don’t have a balanced diet.



There are also individual deficiencies such as a lack of
vitamin C which results in scurvy.

Pre-existing disease. We have known for a long time
that the existunce of one disease tends to pave the way
for another illness. Older people, for example, dying of
a chronic, noninfectious disease will frequently develop
bacterial bronchopneumonia. Diabetics are susceptible
to many bacteria infections, and otherwise *‘mild” re-
spiratory viral infections may pave the way for a severe
bacterial disease.

Stress. Stress is another factor which influences dis-
ease occurrence by not allowing the body’s defense sys-
tem to function at its fullest. We all have been told by
our mothers not to get wet and chilled or we will catch
a cold. Chilling is a stress on the body which weakens
our defense system, allowing a cold virus invasion into
the body. Other literature suggests that stress may lead
to aciive cases of tuberculosis or poliomyelitis in some
people.

Exercises (026):

1. Explain how the physiologic state of an individual
is important in disease occurrence.

What effect on the body does a grossly inadequate
intake of nutrients have?

How does a pre-existing disease in the host affect his
or her susceptibility to other disease agents?

What effect does any stress have on host defenses?

027. Describe forms of immunologic responses and
their results in the body.

One other type of protective mechanism the body
has is immunity or its immune response. This is an-
important factor involved in disease occurrence because
it is the host’s immunity that fights infection.

Immune Response System. Imi~unity and the im-
munologic response is inborn in humans. For example,
the resistance a person has to disease-causing agents of
lower animals such as canine distemper virus and can-
ine infectious hepatitis. Lower animals also have a re-
sistance to pathogens of humans (e.g., canine species to
influenza virus and measles). This particular resistance,
an inherent resistance, is called natural immunity. We
will be speaking of natural lmmumty in another context
in this volume. We will discuss immunity to many path-
ogens as acquired either naturally (as by infection) or
artificially (as by vaccination).

The presence of an antigen in the human body ac-
tivates the immune response system. These antigens are
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anything that the host recognizes as a foreign substance;
i.e., something that should not be there. Antigens cause
the formation of protective antibodies which give the
body specific immunity to infection and disease. If the
host produced the antibody then the immunity is called
active; if produced by another host, it’s called passive.
Either type may be acquired by natural means (natu-
rally acquired) or with human intervention (artificaily
acquired).

Naturally acquired active immunity is the immunity
received fromn actually contracting the infection. In this
case the antibody the body produces is exactly what is
needed to “inactivate’ that specific antigen. This type
of i lmmumty is usually long lasting. Naturally acqulred
passive immunity is the immunity passed from a
mother to the newborn infant. Naturally acquired pas-
sive immunity provides significant protection for the
child in the early months of life against many disease
agents. These antibodies are usually short lived—i.e.,
they disappear by about 6 months of age. Artificially
acqulred active immunity is that produced by getting
an immunization such as a vaccine (preparatinrns con-
taining all or some portlon of the agent). The agent
becomes an antigen in the body and causes the for-
mation of antibodies. Some important vacines are those
used against influenza, measles, poliomyelitis, etc. Just
like naturally acquired passive immunity (mother to
chile) there also is artifically acquired passive immunity
in which the actual antibody itself is given and the hu-
man body is not required to produce any antibodies.
The use of immune serum globulin (antibody for pro-
tection against hepatitis A) i* an example of this type
of immunity. Artifically acquired passive immunity is
usually short lived.

Besides the individual protection, one of the reasons
we vaccinate people is to create a high percentage of
immunity in the entire population (or *Herd”). This is
commonly referred to as ““Herd Immunity.” The more
individuals who are immune to a specific disease the
less chance that disease may spread to susceptible in-
dividuals within that population.

Exercises (027):

1. What type of immunity is it when the host produces
the antibodies?

. What type of immunity is acquircd by human in-
tervention?

What causes naturally acquired active immunity?

. How is artificially acquired passive |mmumty pro-
vided?
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5. Is artificially acquired passive immunity usually
short or long lived?

028. State how the various aspects of human behavior
influence exposure to disease agents and the way in
which these agents are transmitted.

Human Behavior and Disease. Human behavior, in-
dividual practices, as well as customs of groups have a
tremendous impact on exposure to disease agents and
the manprer in which they may be transmitted to others.
The behavioral factors and the influences of the envi-
ronment are often hard to distinguish since they often
tend to influence each other. In this section, we will
attempt to describe the impact human behavior has on
disease transmission.

Diet. The diet of a population and how the food is
handled and prepared often influence the health and
disease patterns within the community. Diet was dis-
cussed earlier in this chapter. How food is prepared can
also be another problem. In some countries, (Scandi-
navia and the Orient) food (i.e., pork, raw fish, etc.) is
not cooked thoroughly, thus lending to such parasitic
diseases as trichinosis and tapeworm.

In the past, “certified” (or raw) milk was sold in just
about every state in the United States and, despite the
care in handling it, was proven to be the source (vehicle)
of many disease outbreaks (e.g., Q-fever, salmonellosis,
and brucellosis). Pasteurization of the milk eliminated
virtually all of these diseases via the milk. Recently,
with the emphasis on natural foods, the tendency of
certain states has been to allow the sale of raw milk
again; thus, now we are seeing the resurgence of th=se
diseases.

Water. Human behavior is very important in pre-
dicting diseases that may be transmitted through water.
Our society determines not only the quality of the water
but the form of the water we use. In the United States
we try to prevent waterborne diseases by protecting
water from contamination through filtration and chlo-
rination. Some rurai families still use water from wells
and neec to be educated as to precautions (boiling and/
or chlorine tablets) necessary to assure the water is safe
to drink. Also, some foreign countries may not have
the means to filter and chlorinate the water.

Disposal of human wastes. The human behavior as-
pects of how human wastes are disposed of are very
important in disease transmission. Improper disposal
of wastes (such as frequently occurs in underdeveloped
and poorly educated countries) attracts flies (vehicles
for spreading enteric infectious agents). In addition to
this, our drinking water may also be directly contam-
inated by human wastes, resulting in such diseases as
hepatitis A, typhoid, and giardiasis. In some areas of
the world, human feces (sometimes called night soil) is
used for fertilizer on vegetables. This practice directly
contaminates many food crops that are consumed raw
(lettuce, potatoes, tomatoes, strawberries, etc.), thus al-
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lowing the transmission of such fecal discases as ty-
phoid, dysentery, amebiasis, and hepatitis A. Shellfish,
clams, oysters, ctc. may become contaminated if grown
in sewage polluted water. In the past there have been
major outbreaks of hepatitis directly traced to sewage
contaminated shellfish. It was once said that the greatest
invention to improve public health was the flush toilet.

Personal hygiene. Personal hygiene is one of the most
important factors in the control of communicable dis-
easc. For example, an individual’s hands are frequently
contaminated during the day. If that individual is a
foodhandler, contaminated hands could result in a
foodborne outbreak from salmonella or staphylococcus.
In a child care employee, it could result in the spread
of hepatitis A or shigella. In fact, some research suggests
that contaminated hands may be more of a contributing
factor to the spread of upper respiratory disease than
coughing and sneezing. In some people or cultures the
individuals may not practice good bathing hygiene. This
may lead to a lice infection, and lice can transmit dis-
eases such as typhus. In fact, during World War II, the
troops’ clothing was sprayed regularly with DDT to kill
the lice. These troops were unable to bath routinely.
The degree of personal hygiene plays a very important
role in disease distribution.

Personal coniact. Personal contact includes hand-
shaking, kissing, and sexual intercourse. We have al-
ready discussed hand spread diseases above. Kissing can
result in the spread of infectious mononucleosis and
cold sores (herpes virus). Intercourse and related activ-
ities may spread crab lice, herpes virus, and gonorrhea.
Finally, almost all young children are very curious
about each other and may be rather intimate with each
other. This creates a good mode of transmission for
hepatitis A, pinworms, numerous respiratory diseases,
and poliovirus, just to name a few. Sanitary surveys and
education of employees at child care centers are ex-
tremely important in preventing some of these diseases.

Household hygiene. The family health itself depends
on the degree of sanitation and hygiene within the
household. When the whole family sleeps in a single
bed (as is common in certain cultures and impoverished
families), contact agents and body lice can be spread.
The types of pets present in the home and contact with
them is important also. In each home, measures must
be taken to protect against disease vectors (rodents,
roaches, flies, etc.) as well as to assure good sanitation
in the house and in foodhandling.

Occupation/recreation. The risk or acquiring certain
diseases can in many cases be directly related to the
occupation/recreation of the individual. Worker~ may
be exposed to many toxins in their jobs (lead, mercury,
asbestos, radioactive materials, etc.), which may have
an adverse effect on the body. Even outdoor workers
(construction workers, farmers, etc.) have an increased
risk of developing skin cancer as a result of prolonged
exposure to the sun; exposure to zoonotic diseases from
contact with arthropod vectors; and, of course, in some
cases serious accidents from the use of heavy machinery.
Recreation in itself is good, but some of our recreational
habits increase the chance of contracting a disease.



Travel takes us to many foreign areas where a wide
variety of diseases may be endemic. Recreation activ-
ities may cause an increase in accident as well as expose
us to unfriendly aspects of nature (i.e., poison ivy, oak,
etc.) and certain disease vectors.

Other. Certain individual behavior within a society,
such as over indulgence and addiction to alcohol, to-
bacco, and drugs, not only increases the chances of get-
ting certain diseases (lung cancer) but makes the
individual more susceptible to other infections (e.g.,
drug users and hepatitis B due to the use of contami-
nated needles).

Exercises (028):

1. State how the diet of a population influences disease
trailssmission.

. How do we try to *“‘protect” our water supplies in
the United States?

What are some ways personal contact is involved in
disease transmission?

. How might our occupation/recreation be important
in diséase transmission?

029. State how the physical, biological, and socioeco-
nomic environments influence the spread of diseases.

Environmental considerations. For many years we
thought we could explain why disease outbreaks oc-
curred by studying the climate. Humidity, radiation
(from the sun), and temperature are very important in
the survival of many disease agents. Too much warmth,
radiation, or excessive drying (from the environment)
is usually deadly to many disease agents, one of which
's the tuberculosis bacillus. Temperature and humidity
re extremely important in the development of intes-
inal helminths (or worms). Roundworm eggs are very
lependent on adequate humidity and warm tempera-
wures in the soil to become infective. They also require
1 certain type of soil to survive. The multiplication and
levelopment of the malarial parasite (and of yellow fe-
/er) in its mosquito vector and, of course, the activity
ind breeding of the vectors are definitely favored by
varm temperatures. But, we soon realized that even
hough the climate of the region was important in its
mpact on disease outbreaks, such things as the animals
resent in an area (potential vectors and reservoirs of
lisease) were recognized as equally important. The dif-
ering life styles of the city and rural environments also
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seemed to have an impact on the transmission of dis-
ease, as well as the types of diseases that were found in
each place.

Physical environmnent. In talking about the physical
environment, we will be referring to the impact that
both climate and geography have on the occurrence of
disease and its spread.

Climate. As stated previously the climate of an area
is a key factor in the transmission of certain diseases.
In colder months, respiratory diseases occur much more
frequently. During this time, people are generally
crowded indoors and our body’s resistance is Jower (re-
member, changes in temperature “‘stress’ the body and
increase susceptibility). Enteric infections tend to in-
crease in the summer months. With warmer tempera-
tures come more picnics and a greater chance for food
spoilage. Hayfever sufferers also know the effect the cli-
mate may have on their condition since the amount of
plant pollen in the air is determined in many cases by
the climate. The presence of natural and fresh foods is
also determined by the climate. Even the amount and
type of shelter we would need to protect ourselves is
determined by the climate. It is easy to see how these
factors may have an impact on the resistance a popu-
lation has to disease agents.

Geography. The occurrence of disease is also deter-
mined by the geography of an area. You can read in
the Centers for Disease Control (CDC) morbidity/mor-
tality reports how certain diseases seem to be restricted
to certain areas. Part of the reason for this specific dis-
tribution is that these areas are where the reservoir/
vector for the disease agent can survive.

At one time, we thought geographic factors were the
only facters in determining disease spread. Distance
and such geographic features as mountains and rivers
act as natural barriers or as aids to disease spread. These
components are less important in the United States,
but they are still of importance in some of the devel-
oping countries where you may be assigned.

Lastly, of course, geography also influences the cli-
mate (by altitude, longitude, latitude, etc.) which in turn
affects the biologic environment as well as certain as-
pecis of human behavior. Warm climates provide suit-
able breeding and reproduction environments for many
disease vectors, and the practice of wearing less clothes
in the summertime increases our contact with them,

Biological environment. The biological environment
includes all living things (animals, plants, bacteria, vi-
ruses, etc.). Adequate nutrition provided oy this envi-
ronment helps our body to resist many disease agents.
Some of the plants, however, are “*harmful” (poison ivy,
toxic mushrooms and, to a hayfever sufferer, even plant
pollens). On the other hand, some of this toxic plant
life is beneficially used in medicine (quinine from a tree
bark for treatment of malaria). As you can see, plant
and animal life can directly have both “good” and
“bad” effects on humans. In an indirect manner, this
environment can also affect us and the spread of disease
by providing homes and food for many disease vectors
and reservoirs for disease. Some mosquitos (Aedes
aeypti) live caly in tree holes. Small mammals may



provide the needed food meal for mosquitos (and fleas,
ticks, etc.), thereby serving as a potential source of in-
fection.

Socioeconomic environment. The evaluation of the
influence the socioeconomic environment (cultural, po-
litical, and social developments) has on disease occur-
rence is often very hard because, even though we realize
that this environment affects human’s health, it is often
hard to determine why. For instance, the closer a group
of people are can definitely affect how easily diseases
are spread. Where the population is located may cause
differences in exposure to different types of pathogenic
agents. An illustration of this can be seen in one com-
munity (city versus rural life). Think of the different
styles of living (occupations, recreations, methods of
waste disposal, etc.) and the different plants and animals
(sources of infection) found in each area. Some people
say that rural life is healthier than city life. This is not
necessarily true. The number of cases of diseases oc-
curring in the city and in the rural areas is not vastly
different. However, you will see that the types of diseases
that occur in each area may vary a lot because of dif-
ferent exposures.

Exercises (029):

1. What impact does the climate have on the trans-
mission of certain diseases?

How does the geography of the land determine the
distribution of disease?

. Why is the biological environment important in dis-
ease occurrence?

. Cite differences in urban and rural living and the
impact they have on human’s health.

3-4. Biostatistics

Would you be interested if we said that you had only
about a 10 percent chance of passing this career devel-
opment course? Or how about the chances are one in
three that you will get a foodborne illness while you are
stationed at your base? Whether we realize it o not,
statistics play a large part in our lives—especially in the
work that we do.

You have already used statistics in some of your food
inspection activities. Remember MIL-STD 105-D?
How do you suppose the accept and the reject numbers
came about? Magic? How about the table of random
numbers? In our food inspection use of statistics we
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learned that if you take a random sample of a given
number of units, that sample will be representative of
the entire lot withii. a certain percentage of accuracy.
Then based on the statistical findings—i.e., the number
of defects—we know we should either reject or accept
the lot.

Statistics are in use in all areas of our lives. The Con-
sumer Price Index (CPI), percent chance of rain, and
advertising (e.g., dentists who recommend that their
patients chew sugarless gum to reduce cavities) are only
three examples of where statistics are used. As an en-
vironmental health specialist, you use statistics to help
analyze disease incidence, to predict future disease
trends, a~d to summarize data. Appendix B lists some
of the statistics you wiil be maintaining.

Statistics may be defined as facts or data of a nu-
merical kind, assembled, classified, and tabulated so as
to present significant information about a given subject.
Biostatistics is statistics concerning life. There are sev-
eral ways these facts may be assembled, classified, and
tabulated. One of the ways we may present this data is
through the use of the measurements of central tend-
ency.

030. Given a set of data calculate mes:1, mode, median,
and range; then choose which one best measures the
central tendency for that set of data.

Measurements of Central Tendency. The measure-
ment of central tendency (or sometimes referred to as
the ‘true average'’) which we choose to present our data
should be the one that will most accurately portray the
situation. Statistics can be misused in many ways, and
we must ensure that the message we convey with our
statistical data is ir fact a correct one.

_Arithmetic mean. As another means of describing a
population or a sample, we now seek a few numbers
which may in some sense summarize or describe a set
of data. Such numbers, if they describe a population,
are called parameters; if they describe a sample, they
are called statistics.

The first number desirable gives the center of the
distribution, in some sense, or the location of the dis-
tribution. Such a number is commonly called an av-
erage. The term average will usually be avoided in this
section because there are so many types of average that
a specific term is useful. At any rate, the first number
that will be sought to describe a set of data will be some
sort of average.

The number most commonly used for this purpose
is called the arithmetic mean or simply the mean. The
arithmetic mean ‘or a sample is defined as the sum of
all the observatir ns divided by the number of obser-
vations (i.e., an average).

Example:

You are asked to give an average concentration of the flouride
in the dnnking water to the base dental surgeon.

Month’s results: 1.0 mg/1, 1.2 mg/1, 0.8 mg/1, 1.0 mg/i.
Step 1 - Add all the values of the data.



Step 2 - Count the number of jtems.
Step 3 - Divide the sum of the numbers by the number of items.

Solution:
Arithmetic mean is 4.0 divided by 4 or 1.0 mg/l.

Mode. One other type of number used to describe
the center of a distribution is the mode. The mode is
the mumber occurring most often in a group of set of
numbers.

Example:

Problem #1. 6, 9, 12, 15, 12, 92, 34. (The modc is 12 because
there are two twelves and only one of each other
number),

Problem # 2. 2,4, 6, 8, 2, 6, 2Z.(The modes are 2 and 6. This

set of data has two modes and is called bimodal).

Problem #5. 4,9, 16, 12, 13, 7, 13. (The mode is 13).

Median. Another number or measurement of central
tendency is the median. The median of a set of data
(be it sample or a given population) is the middle num-
ber in a group of numbers when the number of obser-
vations is odd. On the other hand, when the number
of observations is even, the median is the arithmetic
mean of the two middle numbers in the array.

Example:

17, 3, 9, 6, 2, 11.

Step 1 - Array the data from the smallest to the largest number:
2,3,6,9, 11, 17.

Step 2 - Count the number of items - 6.

Step 3 - Choose the middle values - third and fourth items.

Step 4 - Average the middle values - 6 + 9 = 15 15/2 = 1.5.

Step 5 - Solution - The median in the above array of numbers is
7.5.

Remember if there is an odd number of items, then
there will be a middle number. If there is an even num-
ber of items in an array of data or set of numbers than
we must average the two middle numbers to make a
middle value. Don’t forget the first thing you must do
in determining what is the middle value is to arrange
the data from smallest to largest number.

Fo: many populations that are approximately sym-
metric, the median and mean are very close together,
so that it makes little difference which we wish to find.
If the distribution of the population is highl skewed
(i.e., some of the data is vastly different from the rest),
the mean and median may be quite different. For ex-
ample: 4, 5, 4,6, 7, 3, 4, 5, 100, 90.

When the population is skewed we should consider
whether we wish to find the median or the mean. In-
comes usually have a rather skewed distribution. A few
very large incomes may make the mean income much
higher than what might be considered usual income, so
that perhaps the median income might be of more use
to a student of sociology than the mean income.

The choice of which one to study depends on the
point of view. For example, suppose the population con-
sists of the amounts of milk consumed per day by the
inhabitants of a certain community. A nutritional

worker might wish to know the median; then he or she
could make some statement such as that half the people
consume less than 1Y% glasses of milk per day, and this
would give some indication of the dietary habits of the
community. The manager of the dairy supplying the
community with milk would probably be more con-
cerned with the arithmetic niean, since from the arith-
metic mean a person can compute the total amount
that must be supplied per day.

The arithmetic mean is generally preferred to the me-
dian, other things being equal, because itisn .e stable
under sampling; it varies less from one sample to the
next. However, if given the choice of what you should
do vhen measuring central tendency, the BEST thing
to do (if time permits) is to use all the characterizations
(i.e., mean, mode, median, and range which we will
discuss next). After all, an accurate picture of the sit-
uation is what you are striving for with your analysis
of the statistical information.

Range. This is simply the lowest and highest number
in your data. You already are using range when you
accomplish net weight examinations. Range may be ex-
pressed as a single number or as the highest and lowest
number,

Example:

Performing a net weight examination you get the following results:
+3, =2, =4, +1, +%, ¥,

Range =
—4 to +3 Ibs. (7 as a single number)

Exercises (030):

1. Define statistics.

2. For the aerospace medicine report you are asked to
report the average coliform density of your aircraft
water examinations. Your results are as foltows: col-
onies per 100 ml: 0, 0, 3, 6, 0, O, 3, 6,911, 2,0,
60. Calculate the mean, mode, median, and range.
a. Mean
b. Mode
C. Median
d. Range

3. Work exercise 2 again using 6000 as a bacterial result
instead of 60.
a. Mean
b. Mode
¢. Median
d. Range

4. Referto exercises 2 and 3 results. In each case, which

one of those measures central tendency the best for
each set of data?
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031. Calculate noneffectiveness rate, incidence rate,
hospital admission rate, and attack rate.

Rates and Ratios. Another tool that helps us observe
disease trends is the use of rates and ratios. Rates and
ratios not only allow us to monitor disease outbreaks
but with tiscse tools you can also predict future disease
trends and their possible impact on the Air Force mis-
sion.

Rates are some of the most important statistical tools
of the Environmental Health Service. Rates are more
than a list of numbers. They are based on constants,
such as the number of personnel and a certain period
of time. They give meaningful statistics even as the base
population varies. A rate measures the probability of
occurrence of some particular event.

Thus

Rate = X/Y X K

Where

X number of times an event has occurred during a specific

interval of time.

Y = number of persons exposed to the risk of the event during
the same interval.
K = some round number (100, 1000, 10,000, 100,000 etc.) de-

pending upon the relative magnitude of X and Y

Compare 50 STD cases at a base with a population of 500 to a base
which has a popuiation of 5000. A constant population allows us to
compare one base or arex 10 another (10071000 compared to 10/1000
if K equals 100).

A ratio is the expression of the relationship between a numerator
and denominator which may involve either an interval in iime or
may be instantaneous in time.

Thus
Ratio = X/Y X K.

Where

X number of events or items counted not necessarily a por-

tion of Y

Y = number of events or items counted not necessarily a pop-
ulation of persons exposes to the risk
K = abase as in the case of a rate but usually 1 or 100 for the

purpose of expressing ratios

Noneffectiveness rate (NER), incidence rate (IR), hos-
pital admission rate (HAR), and attack rate (AR) are
some of the rates and ratios in common use in moni-
toring disease trends; i.e., biostatistics.

Source of data. Patient affairs is one of your main-
sources of data for monitoring disease trends with bios-
tatistics. The AF Form 570, Notification of Patient’s
Medical Status, is filled out by each health care pro-
vider. A locally approved form may also be used to
notify you of communicable diseases. The key here is
that a notification system is set up. It is from these forms
that you get some of the needed information for com-
piling certain rates. The doctor (or his equivalent)
makes the diagnosis. You may have to determine if that
condition is one that you should keep track of at your
base. This is not an easy job. Example: You are screen-
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ing the AF Forms 370 for the month of March and you
have reccrded such diseases/conditions as common
cold, acute rhinitis, pneumonia (organism unspecified),
and sore throat. The rate you are calculating is incidence
rate for upper respiratory infections (URTUs) for your
base. Are these all URI’s? The ICD-9 (International
Communicable Disease) codes (fig. 3-2) will help you
determine appropriate disease grouping. Using these
codes you see that common cold (460), acute rhinitis
(460), and sore throat (462) are URI’s. Pneumonia (486)
is not considered an upper respiratory infection. Refer
to the ICD codes in figure 12-9 of AFR 168-4 , 4dmin-
istration of Medical Activities, (fig. 3-3). The URI range
is 46000-46610; and therefore the case of pneumonia
would not be counted in the total number of URT's for
the month of March. The book containing thcse codes
should be located in your patient affairs office.

Noneffectiveness rate (NER). The noneffectiveness
rate is the most important statistical information
needed for communicable disease programs. Noneffec-
tiveness refers to the temporary loss of manpower from
duty. A noneffective rate is a daily rate that indicates
the number of people not physically or mentally fit for
duty. It indicates the operating or treating load placed
upon the medical service. It represents the number of
people sick in hospitals or in quarters per 1000 strength
for the day on which it is calculated; or it may be cal-
culated over a number of days to determine the average
daily noneffective rate.

This formula is used to compute the noneffectiveness
rate:

NER/per 1000/per day =

Total man-days lost in_period X 1000
Average strength X number of days in period

Explanation: A man-day lost is the same as a patient
day in the hospital. For example, 1 person in the hos-
pital for 1 day represents 1 man-day lost; 2 people sick
in quarters and 2 people sick in the hospital for 2 days
is 8 man-days lost. The total man-days lost may be
obtained from the weekly statistical report or may be
developed by totaling the number of people sick in the
hospital and quarters daily for the period under con-
sideration. Days lost following transfer to another med-
ical facility and days lost on convalescent leave should
also be included. (The average strength figure may be
obtained from patient affairs section or from the section
they have to obtain it from: central base personnel office
(CBPO), manpower section.)

Example:

Substitute the following values in the formula to obtain nonef-
fective rate:

Frequency of the event being considered: 21 sick people
Population involved: 840 average strength
Period of time involved: 1 day

1
824:);(( ||000 2-8{0& = 125 (noneffective rate per

1000 per day)



ACUTE RESPIRATORY INFECTIONS (460-466)
pneumonia and influenza (480.0-487.8)

460 Acute nasopharyngitis [common cold)

Coryza (acute) Rhinitis:
Nasal catarrh, acute acute
Nasopharyngitis: infective
-NOS
acute

infective NOS

nasopharyngitis, chronic (472.2)
pharyngitis:
acute or unspecified (462)
chronic (472.1)
rhinitis:
allergic (477.0-477.9)
chronic or unspecified (472.0)
sore throat:
acute or unspecified (462)
chronic (472.1) '

461 Acute sinusitis
Includes: abscess

cmpyema acute, of sinus
infection
inflammation (accessory) (nasal)
suppuration

chronic or unspecified sinusitis (473.0-473.9)

461.0 Maxillary

Acute antritis

461.1 Frontal

Figure 3-2. ICD-9 codes (international communicable uisease).



RESPIRATORY SYSTEM

461.2 Ethmoida!
461.3 Sphenoidal

461.8 Other acute sinusitis
Acute pansinusitis

461.9 Acute sinusitis, unspecified
Acute sinusitis NOS

462 Acute pharyngitis
Acute sore throat NOS Pharyngitis (acute):

Pharyngitis (acute): staphylococcal
NOS suppurative
gangrenous ulcerative
infective Sore throat (viral) NOS
phlegmonous Viral pharyngitis
pneumococcal
Excludes:| abscess:
peritonsillar [quinsy] (475)
pharyngeal NOS (478.29)
retropharyngeal (478.24)

chronic pharyngitis (472.1)
infectious mononucleosis (0735)
that specified as (due to):
. Coxsackie (virus) (074.0)
gonococcus (098.6)
herpes simplex (054.79)
influenza (487.1)
septic (034.0)
streptococcal (034.0)

Figure 3-2, ICD-9 codes (interna‘tional communicable disease) (Cont’d).

47

86




RESPIRATORY SYSTEM

485 Bronchopneumonia, organism unspecified

Bronchopneumonia: Pneumonia:
hemorrhagic lobular
terminal segmental

Pleurobronchopneumonia

bronchiolitis (acute) (466.1)
chronic (491.8)
lipoid pneumonia (507.1)

486 Pneumonia, organism unspecified

hypostatic or passive pneumonia. (514)
influenza with pneumonia, any form (487.0)
inhaiation or aspiration pneumonia due

to foreign materials (507.0-507.8)
pneumonitis due to fumes and vapois (506.0)

487 Influenza

Excludes:| Hemaphilus influenzae [H. .influenzae):
infection NOS (041.5)
laryngitis (464.0)
meningitis (320.0)
pneumonia (482.2)

487.0 With pneumonia
Influenza with pneumonia, any form
Influenzal:
bronchopneumonia
pneumonia

487.1 With other respiratory manifestations
Influenza NOS
Influenzal:
laryngitis
pharyngitis
respiratory infection (upper) <. .ute)

487.8 With other manifestations
Encephalopathy due to influenza
Influenza with involvement of gastrointestinal tyact

“intestinal flu" [viral gastroenteritis] (008.8)

Figure 3-2. ICD-9 codes (international communicable disease) (Cont’d).
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AFR 168-4(C2) 22 July 19838 12-568
REPORTING COMMMUNICABLE AND OTHER
REPORTABLE DISEASES
send a telegraphic report
and there is a diagnosia of (which to paragraph 12-13if
falls within the ICD-9 codes in- a
Whenever dicated in parenthesis) using the format below:
A. One or more Botulism (C0510) spacify food and toxin type if known (=) Diagnosis and coda
canses, auspected Cholera (00100-00190) pumber (and whethér
orconfirmed, Plague (02000-02090) specify type suspected or confirmed
among any Smallpox (05000-05090) if it is a disease from
patients Yellow Fever (06000-06090) Section A)
treated {b) Name of Patient
B. Oneor more Anthrax (02200) . (c) Family Member Prefix, So-
confirmed Diphtheria (03200-03290) specify body pari(s) infect- clal Security Account Num-
cases, ed ber of sponsor, category and
among any Fever, tick-borne (06610) service and rank (for
patients Encephalitis, infectious, acute (06220-06400) specify

NOTE: A clinically con-
firmed case of measles is
reportable. A clinical case
of measles is (1) a gener~
alized maculopapular rash
lasting 3 or more days; (2)
temperature of 38.3C (101
F) or greater; and (3) one
of the following: cough,
coryza, conjunctivitis. The
case need ot be con-
firmed virologically or se-
rologically to be a report-
able measles case.

type if known

Guillain-Barre Syndrome (35700)

Hansen's Disease (LeprosyX03000-03090)

Legionnaire's Disease (48260)

Malaria (08400-08490; 64740) specify type

Measles (rubeolaX05500-05590) specify whether or
not patient was vaccinated

Melioidosis (02500) aspecify body part{s) infected

Poliomyelitis, acute (04500-04590) specify virus type,
if known; also whether bulbar, spinal or nonparaly-
tic and previous immunizations

Rabies (07100), human only

Rat-bite fever (02600-02690)

Relapsing fever (08700-08790) specify mode of trans-
mission, if known

Reyes Snydrome (33181)

Sudden Infant Death Syndrome (78800)

Tetanus (03700; 77130)

Trichinosis (12400)

Typhoid and Paratyphoid (00200-00290)

Typhus (08000-08290) specify type

Whooping cough (pertussisX03300-03390) report only
patients under 1 year of age

C. Oneormore
confirmed cases
among active
duty military
personnel

Meningococcal Infection (03600-03690) specify type
organism and drug resistance, when known

Symptomatic heast disease (42600-42890) report any
hoepital admission of active duty personnel result-
ing from participation in the physical fitness testing

program .

Acute myocardial infarction (41000) report any hospi-
tal admission of active duty personnel resulting
from participation in the physical fitness testing
program

D. Three or more
confirmed cases
ina 30 day
period among any
petients treated

Coccidioidomycosis (11400)

Dengue (06100) specify virus type if known

Disthea (00900-00930) specify causc if known; re
port only for infants under age 1 month

Hemorrhagic fever (06500-08580) specify type if

Hepetitis, viral (07000-07090) specify type(s}

Nephritis, acuta (68000-58090)

Rhsumatic fever (including rbeumatic chor
a)(39000-39260)

example: Daughter (AF
MSgt) or AF Active Duty
Major) and register number,
if hospitalized

(d) Ageof patient

(e) Date of onset of
disease

(f) Presumed place, date,
and mode of con-
tracting disease

(@) Any confirmatory
laboratory results
and name of attending

physician

(h) Dates, within past 5
yearc, of
immunizations of
patient against the
discase rted

repo!
(i) Civilian health
authorities notified
(§) Other actions taken,
especially preventive
or control measures
(k) Remarks

Figure 3-3. AFR 168-4, figure 12-9; reporting communicable and other reported diseases.
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AFR 1684 {C2) 22 July 1983
send a tal roport
and there isa ~f (which to 12-131f
falls within the ¥ ¥ oodes ia- sddressess,

Whenever dicated in parenthesic) using the format below:

Rubella (German Meaalee)X08600-05680; 77100
64750) if female and pregnant specify that putient
is pregnant and give trimester.

E. 3admissions to Streptococcal sore  throat end/or scarlet fever | (%) Disgnosis code number
hospital or (03400-03410) () Number of cases
Quarters per (c) Rate (cases per time
week per 1,000 period per 1,000
active duty strength)
strength in any (d) Dates of beginning and
7-day period . end of time pesiod

F. Sadmissjons to Upper respiratory infoctions and Influsnza | (@ m p,lm' date,
hospital or (46000-46610); (48700-48780) contracting disease
m% (0 Any confirmatory

: ’ boratory results
active duty 3
strength in any (® Anyartificial
7-day period nmunizations given

— . _ — (b) Civilian health
*G. 20new cases Intestinal infections, food poisonings, amebiasis, etc. authorities notified
per woek per (00300-00500; 00520-00880) () Other actions taken
1.000 active ially preventive
duty strength or control measures
inany 7-day instituted
period Remarks

*Rates sre to'bo.h.-d on total cases (i

for rate cale When medical

strength supported.

patient or outpatient), not jost adzn e
acilitios support geogrephically evparsted wnits, rates sre bassd on strength at the unit site and pot on averall

to haspital/quarters. Do not report civilian cases. See figure 12-8

Figure 3-3. AFR 1684, figure 12-9; reporting communicable and other reported diseases (Cont'd).

Example 2:
Frequency of the event being considered:

Ist day : 8 people sick
2nd day : 10 people sick
3rd day : 7 people sick
4th day : 5 people sick
Sth day : 5 people sick
6th day : 7 people sick
7th day : 10 people sick

Total for 7 days : 52 people sick

Population involved: 1600 average
strength. Period during which fre-
quency occurred: 7 days

2,000
52 X 1000 = ?l 200 = 4.6 (nor -ffectivz rate per 1000
7 X 1600 ' per uuy)

Incidence Rate (IR): Some diseases are not serious
enough to require hospitalization resulting in days lost.
However, diseases of this nature may occur often
enough to be important to the Air Force because of the
cost of treating them, the enormous number of hours
of outpatient services they make necessary, and the loss
of efficiency they cause on the job.

The incidence rate is a measure that indicates the
frequency of new cases of a particular disease or group
of diseases that occur in a population during a given
period of time. The annual incidence rate of a disease
or condition is normally calculated as follows:

Number of cases in a given year X 1000

Incidence Rate = Population (annual average)

When the incidence is known for a period of less than

Q
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Aruitoxt provided by Eic:
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a year, the annual rate may be computed by using this
formula:

Incidence Rate =

Number of cases Number of
during a such periods
period in a year X 1000 X in a year

Average daily strength during the period

Examnle 1:

During the month of June at Brooks AFB there were the following
mosquitoborne diseases: 16 cases of malaria, 12 cares of yellow
fever, and 10 cases of dengue fever. Calculate the incident rate (per
1000 X population per year) for mosquitoborne diseases. The av-
erage daily population was 3,500.

Incidence Rate =

# of cases in period X 1000 X # of periods in a year

Average daily strength in period
16 cases malaria
12 cases sellow fever
10 cases dengue

38 cases
38 X 1000 X 12 = 456,000
3,500 3,500

Incidence Rate (IR) = 130.2857 or 130.3/1000 pop/yr.

Example 2:

At anywhere AFB the following information was obtained from



the EHS for URI's. The mean daily strength for the period was
3200. Calculate the IR/1000/year.

Jan = 45
Feb = 64
Mar = 122
Apr = 96

Total - 327 cases

Solution:

327 x 1000 x 3*
3,200 (average of base strength in 4 months)

= 306.6 cases/1000/year

*Note: The 3 is number of periods in a year. In this casc there
are three 4-month periods in a year.

Hospital admission rate (HAR). This rate is very sim-
ilar to the incidence rate except that the number of cases
is replaced by the number of admissions. Hospital ad-
mission rate may be described as the rate calculated for
the number of personnel admitted to the medical fa-
cility during a specific period (daily, weekly, monthly).
This rate can be for all causes or for a specific cause
such as for URI’s The formula for calculating the hos-
pital admission rate is as follows:

# of admissions # of periods in a
in period X 1000 X  (week, month, etc.)

Mean strength period

Arxtack rate (AR). Attack rate may be defined as a
rate used to determine suspect food, source of disease,
or infection. This may be used in food, water, vector,
or airborne epidemic investigations such as an outbreak
of hepatitis A. In attack rates two groups or populations
are compared—those ill and those not ill (sometimes
referred to as the ‘“‘control group*). After calculations
are performed the greatest difference in percentages is
the suspect or cause of the infection. The formula for
attack rates is:

Number ill X 100

= % ill
Total population at risk

Example:

Recently at nowhere AFB, the EHS section had their annual fish
fry. Several people at this event were stricken with an unknown
foodborne illness 6 hours later. From the following information
calculate the attack rate and state what food would be suspect.

Food No. Eat No. Sick AR
a. Bugle mouth b.ss 1S 4 —
b. Potato salad 18 9 —
¢. Bean salad 20 17 —
d. Macaroni salad 15 15 —
e. Hush puppies 12 6 —

Solutions for attack rate

4x100 ..
T 26.7%
b. ﬁ‘w’i = 50.0%

J0)
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. A7 x100 _

C. —20 85.0%
d '5+5'00— = 100.%
, _6x100 _ ..,
e. 2 50.%

In this example it

macaroni salad.

appears the “‘suspect’” food is the

Exercises (031):

l. Where can you obtain information needed to cal-
culate NER, IR, and HAR?

2. Calculate NER's for the following data:

a. b.
Total man-days lost in period 45 38
Mean average strength fcr the period 1200 2400
Days in period 7 30
Answer a. —_man-days lost/1000
pop/day
b. __man-days lost/1000
pop/day
3. Compute IR’s for the following:
a. b.
Annual average population 5,200 4,200
number of cases per year 36 48

Answer a. __/1000 pop/yr.
b. /1000 pop/yr.

. Compute the annual IR for the following:
(Remember; IR can be a “predictive rate,” so don't
forget the multiplier i.e.. determine how many 1
month periods there are in a year.)

Population: 4,200
Number of cases: 14 cases of gonorrhea occurring
within 1 month.

3-5. Epidemiological Investigations

You have already learned from previous courses and
experience that in any disease outbreak, three things
must be available: (1) a source of infection, (2) a method
of spread or transmission, and (3) a susceotible host.
These three links make up what is known as tke chain
of infection. Using the old adage that a chain is only
as strong as its weakest link, your aim is to locate and
break the weakest link, thereby eliminating the spread
and containing the disease. Many references will be
made to the chain of infection. This is the basic prin-
ciple against which most of our efforts are directed in
environmental health.

Upon completion of the section, you should know
the principles that govern an epidemiological investi-
gation. You will learn various methods of investigation



from which you can choose according to a given situ-
ation. You will review some of the informaticrn icarned
during your study in becoming a 3-level specialist, and
expand upon it. Y u ..ill be given information te enable
you to initicte, perform, and follow up an ep “emiol-
ogical study of any of the epidemic or communicable
diseases with which you may come in contact.

032. Identify the study methods for conducting epide-
miological investigations.

Study Method. In order to determine the reason for a
disease being present, whether endemic or epidemic,
various study methods can be used. These methods can
be broadly classified as experimental or observational.
Experimental method. This method is far more ac-
curate than the observational method, but the latter is
by far the most used. Ethics do not permit indiscrim-
inate disease experimentation on human populations.
For this reason. the experimental method is usually per-
formed on small groups of individuals or animals. Ob-
servations, on the other hand, can be carried out easier
on larger numbers of individuals or communities that
the observer desires to study. An example of the ex-
perimental method would be gathering two groups of
equally susceptible people, matched by age, sex, and
other factors; administering a vaccine, special diet, or
other factor to one group; and withholding the factor
from the other. By observing the results, a determina-
tion can be made of the effect or lack of effect of the
added factor. No experiment is valid without the control
group from which the factor is withheld. For example,
suppose we take 50 basic military trainees and divide
them into two groups of 25 each. The first group will
be the control group. The contral group will be allowed
to eat only three meals a day in the dining hall. The
second group, the experimental group, will be allowed
to consume liquids only, such as fruit juices, milk, and
water. The experiment will last for the 6 weeks of basic
training. All 50 students will be weighed daily. Do you
think the average weight of the experimental group will
g0 up or down in comparison with the control group"
Observational method. By contrast with the experi-
mental method, observational methods involve study-
ing different groups under natural conditions. In this
method, nature provides the experiment; you only ob-
serve, record, and state the result. There are two types
of observation—controlled and uncontrolled.
Conducting a study using two populations or com-
munitics that are similar except for the factor under
study 1s a controlled observation. A case-control study
is one example in which a control group not having the
disease is chosen for certain characteristics (age, sex,
race, etc.), and matched to the cases under study. The
control is the individual or group used as a standard.
The actions or results of the other individual or group
are compared to the control. An example of a controlled
or case-control study is selecting 10 people who iave a
diagnosis of lung cancer and then selectlng 10 people
with regard to age, sex, race, occupatlon etc. who don’t
..2ve lung cancer. The lung cancer patients are your case
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group and the healthy people are your control group.
Next you would look for differences in the group such
as diet, amount of cigarettes smoked per day, and pre-
vious illnesses.

Uncontrolled observation would include studies
where there are no explicit controls (i.e., same sex, race,
age, etc.) but a judgment is made as to whether or not
the cases were different from the rest of the population
from which the cases came. Although probably the least
accurate as a general rule, this is the most readily avail-
able and quickest of the methods. This is the method
usually used to trace the source of food poisoning out-
bre~ks, serious epidcinics, sexually transmitted disease
incidence and prevalence, etc. For instance, 300 people
ate at a church picnic and 75 of those people developed
a foodborne illness. You will compare what foods the
75 ate with the foods the other 225 ate. However, the
225 are not matched for age, sex, race, etc.

Variations in Study Design. Regardless of the method
chosen for your epidemiological study, various designs
exist from which to choose in setting up your survey.
You should strive to analyze only one factor at a time
in statistical work. Interpretation of results is easier to
understand and less objection will be raised to ydur
choice of study design. We will discuss the following
three study designs—prospective, retrospective, and
cross-sectional survey.

Prospective (looking into the future). This is a plan
of study in which a group is brought under observation.
They are classified according to characteristics, such as
age, sex, and race. They are then divided into two
groups, one having a factor believed to contribute to
the condition and the other without the factor. They
are then observed sufficiently to identify those who de-
velop the condition or disease under study. This type
of study is usually spread over an extended period of
months or years, with the unknown element always
being the chance that none of the chosen individuals
will develop the condition under study. This type of
study is appropriate for determining the attack rate per
unit of time and per number of people for a given dis-
ease.

Retrospective (looking back). This is, for all practical
purposes, the same as the case-control method previ-
ously described if controls are used. In this design, case
studies of persons who already have the disease are stud-
ied. If possible, parallel persons free from the disease
are studied and compared. Advantages of this de51gn
are ability to study rare diseases, ability to draw im-
mediate conclusions, and less chance of the subject’s
leaving the jurisdiction of the observer.

Cross-sectional survey. This is simply observing,
q\lestlomng, and studying relative proportions of a pop-
ulat.on in order to detect cases of a disease. Laboratory
screemng procedures and complete diagnositc evalua-
tion of diseases of susp=rts are used. Simple items of
information (age, sex. race, occupation, etc.) should be
taken on all persons interviewed, including those who
do not have the disease. In this way, simple prevalence
ratios can be developed to show the correlation of any
of these factors to the frequency of the disease.



Exercises (032):

1. When nature provides the data for your investigation
and you only observe, record, and state the result,
what method are you using?

2. Generally, which method of study is used to trace
the source of food poisoning outbreaks?

3. Administering a vaccine or special duty to one group
and withholding it from ar~ther to determine its
effect is an example of what kind of method?

4. When case studizs of people who already have the
disease are studied, what type of study design is being
used?

5. Observing, questioning, and studying relative pro-
portions of a populaiion in order to detect cases of
a disease is what method of study?

033. State steps necessary for performing an epide-
miological investigation.

Epidemic Investigation Procedure. Now that you
have been introduced to a variety of study methods,
you can choose the one best suited to your particular
problem and begin your observations. As with practi-
cally any job, the best place to start is with a plan. Why
waste time and confuse the issue with a lot of useless
information? So first of all, let’s plan the collection of
data. State the problem or questions then decide what
you wish to learn from the study and the relationship
of the information to the problem. If you want to show
a relationship between potato salad consumption and
food poisoning, you do not need to record the depth
perception or reaction time of the individual. In con-
trast, you certainly would want to record the number
of persons eating the salad and the confirmed number
of food poisoning cases that had eaten the salad. (How
to conduct a food poisoning outbreak will be discussed
later in you career development course.

Establish the existence of an epidemir. In this step
(your *first” step) verification of the diagnosis that was
made is essential. This can be done by encouraging fast
reporting of cases by the medical agency, assuriag re-
ports that you receive are from good sources, and en-
suring that you have both laboratory as well as clinical
confirmation of the diagnosis. At this tim&you need to
define the group involved and compare the incidence
rate with the “‘norm”. Ask yourself, “how significant is
this departure from the normal disease rate (or
amount)?” Are five cases of hepatitis in November the
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beginning of an epidemic or were there threz t cight
cases of hepatitis every November for the last 3 vears?

Orient epideriic to time, place, and person. Or:citt the
epidemic as to time, place, and person by determining
a chronological distribution of the onsets of the cases
(by days, weeks, months, etc.) Next, you must deter-
mine the place where the epidemic cccurred. You will
need to develop a geographic distribution of the area
affected. Two metheds often used to display this data
are maps and graphs. Maps are normally used to illus-
trate an area of a base, city, etc., in which a problem
or item of interest exists. Insect and rodent populations
and/or breeding points are often shown on a base map.
Noise hazard areas or industrial problem areas can also
be outlined in this manner. Graphs are a very common
form of diagramming and visual display. This is a sim-
ple form of showing disease rates or trends, noneffec-
tiveness rate lines, bars, etc.

Distribution of parts of a whole is easily shown by
the use of the “pie diagram.” Two types of related graphs
are commonly used in presenting statistical data—the
simple line graph and the bar graph.

At this point you will want to get an initial idea as
to the type of outbreak you are investigating (i.e., is it
a person to person outbreak or a disease object involv-
ing a common vehicle). Determine also, whether a
group of people was infected at or about the same time
and, upon the basis of the incubation period of the
disease in question, you will be able to fix the probable
time it happened.

Next, you should make a rapid preliminary analysis
of available ir.formation on the population and the re-
ported cases and deaths, according to race, sex, age,
occupation, and residence to discover what group or
groups have been selected for attack. At this time you
should formulate tentative hypotheses of what you
think may be the most probably source(s) of infection.
You will use this basis for your investigation.

Draw up plans for contro!. Now, initiate plans for:

a. Administrative measures to care for the sick and
prevent the spread of the disease;

b. A detailed investigation of all cases or an unbiased
sample of the cases;

¢. Any special investigations that may be needed to
investigate other potential problems of the outbreak
(such as special laboratory help, enginccring, and other
expert consultation).

Analyze data. Now that you have stated the problem,
collected most of the pertinent facts, tabulated or
charted the data, and controlled the current situation,
it is time to solve the problem of why it occurred and
take steps to prevent it from happening again. Analyz-
ing the data collected (and sometimes you must get
more information) should answer why the outbreak oc-
curred or at least poirit out the causative agent (source
of infection).

Be sure to analyze the detailed data from your case
investigation as soon as it can be assembled, comparing
the attack rates found among many various pertinent
groupings. Try to identify the group selected for the



attack and discover the common source or sources to
which the members were exposed. You must do indi-
vidual epidemiologic histories to group exposed persons
as to whether there was exposure to the potential ve-
hicles; did they get ill; and if they did get ill were there
medical lab tests to confirm the diagnosis that was
made. You need to check the source and method of
preparation and preservation of all of the suspected
foods (in the case of a foodborne outbreak). Check the
environmental conditions—e.g., the sanitary condi-
tions in the local restaurants, water and milk supplies,
and the examination of food that may be left after the
epidemic. Be sure to show any significant variations of
incidence of this disease in any of the other population
groaps within the area. This is done by showing in the
section of the area and group concerned (city wards,
sanitary districts) the attack rates by civil subdivisions

from available population statistics and the compara-,

tive attack rates in racial, sex, age, and occupational
groups. From more detailed_ records be sure to show
attack rates in groups according to the sources of water

and milk supplies; ice cream supply; character of resi-

dences and any other events or habits that seem to be
important to the outbreak, etc. Remember, attack rates
should be calculated for those exposed and those not
exposed to each suspected vehicle, or the reverse could
be calculated (i.e., the frequency of exposure to the sus-
pected vehicle, among those attacked and those not at-
tacked). Make sure you put together the results of those
other studies too (e.g., the investigation of the water
supplies) Lastly, you must search for the source of the
infectis©  .f you are ablg to locate the source you may
be able .. “break” the chain of infection and keep the
outbreak from occurring again.

Test hypotheses. Test the various hypotheses (‘‘an ed-
ucated guess’’) that were suggested by your investigation
or those you had tenvatively made to ascertain which
one is consistent with 21l of the known facts. Remember,
there may be more than one of the hypotheses you made
which will fit all of the known facts. You must then
seek more facts until an array is found which matches
all deductions from one hypothesis and does not match
the rest. Make sure you base your conclusions upon all
of the pertinent evidence, not just relying upon any one
distribution or circumstance by itself.

Prepare final report. Lastly, it’s time to put together
the final report recommending measures *o control or
prevent any future epidemics of this kind. In the study
of an epidemic it is important not only that you (the
investigator) come to define and correct conclusions but
also that you put together the facts and present them
is such way as to establish these same conclusions in
the minds of others—those who may have the influence
and ability to control the problem. Very often it will be
necessary for you to change your presentation to meet
the understanding of persons who may lack the tech-
nical knowledge of epidemiology that you have.

Exercises (033):

1. What is your first step in studying any epidemic?
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- How do you determine that an increase in incidence
of disease in an epidemic and not merely an out-
break?

. How do you orient an epidemic to people?

What should plans for control of an epidemic in-
clude?

When testing your hypotheses, what is important to
remember?

3-6. Disease Reporting

Many communicable diseases require reporting at the
time of patient admission or as soon as such diseases
are suspected. In some cases, even a suspected diagnosis
should be reported as soon as possible to avoid delays
while waiting laboratory confirmation. Examples of dis-
eases requiring rapid case reporting are those which are
universally required by International Health Regula-
tions: cholera, yellow fever, and plague.

034. City procedures and responsibilities for commu-
nicable disease reporting.

USAF Reportable Diseases. It is the responsibility of
the Environmental Health Service (EHS) to find out
which diseases are to be reported under federal, state,
and local laws. You must prepare a list of those diseases
required by law and Air Force directives. If the disease
is reportable only to civilian authority, it should be
identified with one asterisk (*). If it is reportable only
to Air Force authorities, identify it with two asterisks
(**). All other diseases should be reported tc both au-
thorities. EHS has the responsibility of assuring that a
copy of the list of reportable diseases is sent to each
health care provider and other medical personnel re-
sponsible for diagnosing and reporting diseases. It
should be noted that at those facilities which do not
have an environmental health nurse or officer assigned,
it is the responsibility of the Director of Patient Affairs
to assist EHS is the preparation and distribution of the
list.

Reporting Procedure. The Director of Base Medical
Services (DBMS) is responsible for making communi-
cable disease reports available promptly and directly to
the responsible civilian agency, for and with the ap-
proval of the Base Commander. Anytime these reports
may adversely impact security or security reguiations,
the civilian authorities should be bypassed and the re-
port should be sent to the next higher Air Force head-
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quarters for action. Additionally, you must ensure that
all required diseases are being identified by health care
providers. Your procedures and forms for accomplish-
ing this should be adopted to meet the reporting re-
quirements of the local and state health departments as
well as Air Force requirements. Update your reportable
disease list as necessary, at least annually as required
by AFR 168-4, Administration of Medical Activities.

Keep a record of your report when the number of
cases or the rates cited in figure 3-4 occur. To ensure
that your reports are complete, you (and Patient Affairs)
need to be informed each time a case of a listed disease
is diagnosed. This notificaiion would also include out-
patients, inpatients with diseases suspected or con-
firmed on admission, any diagnosis changes that occur
during hospitalization, or diseases that are being re-
ported for the first time when the patient is discharged.

Action by Health Care Providers. A health care pro-
vider making a suspected or confirmed diagnosis of any
condition on the list reports the case immediately by
sending AF Form 570, or a form devised locally for this
purpose, to the Environmental Health Service. This re-
port may be prepared by support personnel if the di-
agnosis was entered in the health record.

NUMBER OF OBSERVED CASES WHICH SHOULD BE REPORTED UNDER SPECIFIED RULES

INSTRUCTION:

Telegraphic Reporting. It is the responsibility of the
Environmental Health Service to asure that the DBMS,
chief of aerospace medicine, and patient affairs are no-
tified of all reported cases. The following four situations
require reporting by telegraphic means: (to see where
it is sent refer to AFR 168-4 para 12-131f)

(1) The Director of Base Medical SErvices must send
a message report immediately upon diagnosis of any of
the diseases listed in figure 3-3 under the circumstances
specified.

(2) When a situation indicates that a potential health
hazard might reach epidemic proportions in military
personnel or may interfere with the accomplishment of
the military mission. )

(3) When illnesses or injuries occur that are sus-
pected or known to be caused by nuclear or chemical
warfare. '

(4) When there are deaths from any acute infections
or parasitic disease, irfluenza, or rheumatic fever.

EHS will normally be responsible for preparing the
message. Patient Affairs will send the report by priority
message upon any of the conditions that require tele-
graphic notification. This report is sent immediately

:

Use the proper population served line below to find the minimum number of cases that must be observed

in populations to require reporting under the stated rule.

RIC

Number of admissions/cases Number of admissions/cases
IF population in 7 days in 30 days || IF population in /7 days “in 30 days
served by 3 per wk | 5 per wh | 20 per wk | 10 per yr setved by 3 per wk | 5 per wk 20 per wk | 10 per yr
reporting per 1,000 per 1,000] per 1,000 | per 1,000 reporting per 1,000| psr 1,000 | per 1,000 { per 1,000
facility is strength | strength | strength strength facility is strength | strength strength | strength
1- 240 1 2 S 1 12,500-12,999 38 63 251 11
250~ 499 2 5 8 1 13,000-13,499 40 66 261 11
500- 999 2 3 11 2 13,500-13,999 4] 68 271 11
1,000- 1,499 3 [J 21 2 14,000-14,499 43 71 281 12
1,500- 1,99¢ S 8 31 2 14,500-14,999 44 73 291 12
2,000- 2,499 7 11 41 3 15,000-15,499 4¢ 76 . 301 13
2,500- 2,999 8 13 51 3 15,500-15,999 47 78 311 13
3,000- 3,499 10 16 6l 3 16,000-16,499 49 81 321 14
3,500~ 3,999 11 18 71 3 16,500-16,999 S0 [ 331 14
4,000- 4,499 13 21 71 3 17,000-17,499 52 86 341 14
4,500- 4,999 14 23 al 4 17,500-17,999 s3 88 351 15
5,000- 5,499 16 26 101 S 18,000-18,499 55 91 361 15
5,500- 5,999 17 28 111 5 18,500-18,999 56 93 371 16
6,000- 6,499 19 31 121 S 19,000-19,499 58 95 381 16
6,500- 6,999 20 33 ’ 131 6 19,500-19,999 59 98 391 17
7,000- 7,499 22 36 141 6 20,900-25,459 G} 101 401 17
7,500- 7,999 23 38 151 7 20,500-20,999 62 103 411 17
8,000- 8,499 25 41 161 7 21,000-21,499 64 106 421 18
8,500- 8,999 26 43 171 7 21,500-21,999 65 108 431 18
9,000~ 9,499 . 28 45 181 8 22,000-22,499 67 111 441 19
9,500- 9,999 29 48 191 8 22,500-22,999 68 113 451 19
10,000-10,499 31 Sl 201 9 23,000-23,499 70 116 461 19
11,500~11,999 32 53 211 9 23,500-23,999 72 118 471 20
11,000-11,499 33 56 221 10 24,000-24,499 73 121 481 20
11,500-11,999 35 58 231 10 24,500-24,999 74 123 491 21
12,000-12,499 37 61 241 10

891 WAV

Figure 3-4. AFR 168-4, figure 12-8, number of observed cases which should be reported under specific rules.
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AFR 188-4(C2) 22 July 1283

DEPARTMENT OF HEALTH. EDUCATION, ANO WELFARE
PUBLIC HEALTH SERVICE
CENTER FOR DISEASE CONTROL
AYLANYA_GEORGU\ 4011)

12-57

Formr Aggrovea
MB NO &8 R1601L

REPORT OF ILLNESS FOLLGWING VACCINATION

Patient Nama Phone
Olsen DFEP DAY MAJ HEMRY 8876
Patant Addres (s 1] 2l-Tel sI3 [=Tu] a[nls
T L1606 Cressesy  Sap Antanin IX 78239 ac axc, Jmlﬂ
W [Data of Birth — Sen Siaie | Report
% Lls]) GIs] O~ &« nmew [0 b Jo 1]
[- % A*n e, v,
County of Rendence
Date of Report
Pauent’'s Physc an. Phone
© o | MARK JOHHSON  CAPT USAF MC Lsh Lol lmk SRARNEN
- 3 PhYscian’s Addrens.
aoa
2§ USAF CLINIC BROOKS BROOKS AFR Tx 78235
'é' Person Making Report Phone. -
NANCY PARSONS  CAPT  USAF PNP Lslplz 1-TsTs Tel-[2 Lols s
Vaccination Uate
B Provider Publc Provata Metary Oth
lolel lalel [a]2] 0 reste D reeme G raremy [ omer
Name of Provides __|1ARY BEST  TSGT
elow. enter all veccines Piven on the above data
“» Vaccine: o1 ,‘2 ) (X}
% T
-3 Bl MMR II
3 Manutacturer
< MSD N
Lot Number 5125 £
Route SuUBQ
Mathod NEFDLE
S RT BUTTOCK
Onwet Date
ILMILI Iim[ﬂ LB_]ZI owwrows. _Fever, possible vaccine reaction
o v ve
§ @eiat Dascription of Iliness —LMLMM urticario
3
- uoo.ul.ne.D Yo Eun DU"" 11 Yor, Name of Monpital
Laboratory Remits: N/A
g> Pravious lilnets or Raachion to Veccination DV.- DNc Dunn Medwcanons Taken D Yes mNo DU'*‘
@«
§§ Hustory of Convuinontin pavant [ ves XI~e DUnh. Hastory of Convutuons in Famiy [ ] Yes No [T unn.
L T |omene _Fever 101 with fnitial DPT Shot
= ———
D |Date:
=§ liu-lﬁ] Bﬂﬂwcd Drulnd Recovery Dm Do..m
°. ] Mu Ll wr
-
" 8 |commens _Synptoms Jasted only 24 hours

Record additional cCMMENTS ON ¢ wParats pegs snd attech to Whis form.

TNy 1ep0st 13 JuULNOrIZE0 Oy law 162 USC 2470, 62 CFR 51 B) 115 suO™inon
0NGMIWN OF |IMMUNIZANON 9rant sw 1 0.

l vOluntary 8eLe0) wnEN 10Quires a4 o

Nee0E0 10 MONIO! POVLIDIE reactiON: 10 vacLinelion 810 13 J

CDC 10.38 529

REPORTING AGENCY COPY

Figure 3-5. AFR 168-4, figure 12-10; sample - report of illness following vaccination (CONUS).

since a potential health hazard may exist. If you are
tasked with sending the message refer to paragraph
12-131f of AFR 168-4 for guidance.

Other Reportable Diseases. There are three addi-
tional situations in which communicable disease re-
porting is required: reporting cf illness following any
vaccination; “special” occupational illness and injury
reporting requirements; and the reporting of malaria
cases for the Centers for Disease Control (CDC).
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Reportirg of illness following vaccination. The “‘re-
port o1 illness following vaccination” form (fig. 3-5)
should be completed if, and only if, the reaction was
severe enough to require hospitalization or a visit to a
physician or public health facility. Th~ forms are com-
pleted according to the guidel .ided on the back
of the form. Carbon copies & at to the Centers for
Disease Control, ATTN: Immuuization Division, Sur-
veillance and Assessment Branch, 1600 Clifton Road,



Atlanta GA 30333, and the Centers for Disease Control
Regional Office for your local area. The white (top)
copy is maintained at the medical treatment facility.
Additionally, a copy of the report is sent to Defense
Medical Material Board, Ft Detrick (Bldg. 833), Fred-
erick, MD 21701. They are responsible for producing
the immunizations and need to be notified immediately
should it be suspected that an immunization may be
bad or contaminated.

Occupation illness and injury report. An AF Form
190. Occupational Illness/Injury Report, is completed
on patients whose illness or injury is occupationally
related (the AF Form 190 and the related EHS respon-
siblities will be discussed in another volume). Environ-
mental Health Service forwards a completed copy of
the AF Form 190, attached to SF Form 513 (Medical
Record—Consultation Sheet) to Patient Affairs. The
form is filed in the patient or outpatient health record
as appropriate.

Occupationally related illnesses and injuries not in-
volving irfectious agents should be reported as stated
above (in accordance with AFRs 161-33 and 127-4,
Investigation and Reporting U.S. Air Force Missions.).
However, if the occupationally related illness is caused
by an infectious agent(s) (such as hepatitis B as a result
of a needle stick) the incidence of disease should be
included in the reporting of communicable diseases. A
copy of AF Form 190 should accompany this report to
higher headquarters.

Malaria case surveillance report for the Centers for
Disease Control (CDC). If a case of malaria is diag-
nosed within an Air Force medical facility located in
the CONUS, Alaska, Hawaii, or Puerto Rico, prepare
one copy of CDC Form 3.203, Report of Laboratory
Investigation, with a blood smear slide from the patient,
and send to the Centers for Disease Control, Attn: Par-
asitic Disease Division, Atlanta GA 30333, via the state
or commonwealth health department (some *‘states™ in
the United States are considered commonwealths; Vir-
ginia. for example). The blood slide must have a thick
smear on one end and a thin smear on the other. Ad-
ditional forms may be obtained from state health de-
partments of the CDC.

Thorough communicable disease reporting is essen-
tial to identify any serious outbreaks or epidemics, to
document disease chronology, to infer the causes of in-
jury and disease, and to predict future risk of the disease
outbreak happening again. You may be requested to
make recommendations to various agencies and com-
manders on how to study and prevent injury and dis-
ease. All agencies must be actively involved and do their
part in order for the communicable disease reporting
program to be effective.

Exercises (034):

1. Who is responsible for preparing a list of USAF re-
portable diseases? How often is it updated? Who
should receive copies of this list?
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2. What special situation would require the AF Form
190 to be included in the communicable disease re-
porting?

Using figure 3-3 in each of the following situations,
state if it would require reporting through Air Force
agencies.

— 1) 3 cases of cholera.

—(2) 1 confirmed case of rabies.
—(3) 2 cases of Botulism.

——(4) 2 cases of viral hepatitis.
—_(5) 3 cases of measles (rubeola).

3-7. Pathogen Control in the Hospital

A century ago hospitals were dangerous places. Very
little was known about the cause and spread of infec-
tious diseases. Sometimes even if the patient survived
(a rarity), the hospital staff associated with that patient’s
care would frequently develop the contagious disease.
Pyogenic (or pus producing) infections were thought to
demonstrate a “‘proper” bodily reaction to the injuries.
This idea was believed because these types of infections
routinely occurred from minor as well as major surgery
(or medical treatment). Very little was known about
proper air conditioning and ventilation. Effective clean-
ing and disinfecting agents for personal and environ-
mental sanitation were unavailable. It wasn’t until
much later that effective techniques were developed for
disinfection, sterilization, and asepsis. You will be in-
volved in ensuring that infection control is adequate
and appropriate within the hospital.

035. State the duties and responsibilities of the envi-
ronmental health specialist for pathogen control in the
hospital.

Environmental Health Specialist Duties/Responsi-
bilities. Your primary responsibilities as an environ-
mental health specialist in this area of sanitation are as
follows:

a. Surveying, investigating, and reporting commu-
nicabie diseases among hospital personnel and patients
to the Infection Control Committee. You must advise
them concerning any disease trends. Maintaining ac-
curate records of disease occurrences and trerids is es-
sential in accomplishing this task.

b. Educating employees in the basic principles con-
cerning infections, knowledge of hazards in work areas,
and the employees’ personal responsibility in infection
control. This is where you should direct most of your
efforts.

¢. Monitoring the employee health program. This
**monitoring™ consists of making recommendations to
the Aerospace Medicine Council of lab tests/immuni-
zations necessary for pre-employment and routine
physicals; imposing limitations on where personnel may
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work (i.e., a patient with active herpes may not work
in the new born nursery because of the potential of
transmission of this agent to children); and performing
monitoring of hospital staff personnel to detect out-
breaks of disease or people who may require limited
exposure to their work environment because of a per-
manent or temporary medical condition (e.g., in the
case of pregnancy).

Recommending hospital environmental sanita-
tion practices, waste handling; choice of disinfecting
and cleaning solutions: methods of disinfecting and
cleaning of people, equipment, and the facility; coor-
dinating with plant management and housekeeping.

Exercises (035):

1. What should your monitoring of the emplovee
health program consist oi?

'

. Concerning infection control, what should vour ed-
ucaiion of the hospital employees consist of?

3. Why is the health of hospital staff personnel mon-
itored?

4. Why is maintaining accurate records of disease oc-
currences and trends essential?

036. State the major causative organisms and how
pathogens are transmitted within the hospital.

Major Causative Organisms. Antiseptics and stcrile
techniques have greatly reduced the risk of wound in-
fections. Consequently, less attention h.. seen paid to
these techniques with the introduction aad develop-
ment of antibiotic drugs. However, the development of
antibiotic resistant strains of staphylococci has again
made this hazard serious. Gram-negative aerobic ba-
cilli, such as Klebsiella. E. Coli. Alcaligenes, Proteus,
and Pseudomonas organisms, have peen identified most
frequently as the causative agents of hospital acquired
infections. Infection control procedures are meant to
minimize nosocomial (hospital acquired) infections. In-
fections caused by antibiotic-resistant pathogens are a
bigger problem than “'wild™ varieties. Hospitals clearly
serve as the reservoir for most antibiotic-resistant
strains. Strains from the general community are for the
most part strains that are sensitive to antibiotics. The
strains carried by patients on admission are less fre-
quently antibiotic-resistant than strains which are ac-
quired in hospitals. Patients who get these infections in
the hospital are potential spreaders of resistant strains
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in the community after discharge. One of the main fac-
tors in the current situation is the widespread use of
antibiotics which eliminates susceptible strains of path-
ogenic microorganisms and leaves the resistant strains
uncontrolled.

Certain factors in the patients increase their suscep-
tibility to infection. Among these are physical debility,
chronic disease, ieukemia, other cancers, extreme youth
or age, bed sores, and other open wounds or breaks in
the skin.

Pathogen Transmission in the Hospital. How disease
agents are transmitted in the hospital can be studied by
looking at the types ol infections that develop because
of them. There are two basic types of infection: endog-
enous and exogenous. Endogenous infections are those
that develop from within the patient—i.e., transfer of
a pathogenic organism from one site on a patient to a
different site on the same patient. Exogenous infection
results from pathogens being transferred from the hos-
pital environment (animate and inanimate) to a patient.

Three basic sources of exogenous infection are: struc-
tural inadequacies within fixed buildings, contaminated
devices or equipment used, and the practices employed
by medical staff or other patients within the hocpital.
Failure of employees to wash their hands adequately or
appropriately (i.e., often enough) is the most frequent
cause of exogenous infection! Examples of fixed struc-
ture inadequacies are: inadequate air-conditioning sys-
tem (recirculating unfiltered air) or perhaps the
existence of aged water distribution systems. Both of
these situations provide reservoirs in the hospital, with
a real potential to become “*contaminated.”

Overcrowding within the facility, as well as incon-
venient placement of fixed equipment (sinks), also may
be major contributing factors in the transmission of
infection. Overcrowding allows infections to be trans-
mitted more easily, and inadequate or improper place-
ment of sinks may make it harder for hospital personnel
to wash their hands as frequently as needed.

The equipment or devices used within the medical
facility may be a source or infectious agents. Compli-
cated., highly sophisticated, and expensive cquipment
can Icad to sterilization problems. The equipment may
be too fragile to allow for thorough disinfection, or the
equipment may be handled improperly, cleaned or dis-
infected with ineffective antimicrobial agents.

Infectious material is conveyed from the medical staff
to patients primarily by their hands. Appropriate hand-
washing is the most effective way to break this mode
of transmission. Gloves should be used in high risk areas
(e.g.. in the nursery for the newborn). or when invasive
procedures (i.e., surgery) are done.

Exercises (036):

1. Define nosocomial infections.

2. What are some of the nosocomial infections?



3. Where do you direct most of your efforts in the area
of infection control?

4. Why are infections acquired in the hospital so dan-
gerous?

5. What are infections that develop within the patient
called?

6. Whatisexogenous infection trans;
upon?

‘=sion dependent

7. Name three basic sources (or ways pathogens are
transmitted) that may cause noscomial infections.

037. Cite the functions and responsibilities of the Hos-
pital Infection Control Committee.

Hospital Infection Control Committee. Think of the
hospital as a unique ‘‘industrial shop.” The ‘“‘parts”
worked on are people, and one aspect of servicing these
parts is pathogen remcval. One of your responsibilities
(in accordance with AFR 161-33) is to evaluate and
monitor the occupational and environmental health of
everyone in the Air Force community. You must in-
tegrate and support all preventive medicine and occu-
pational health programs of the other agencies and
committees. One avenue of monitoring thic occupa-
tional environment in the hospital .5 the Hospital In-
fection Control Committee of which you are a member.
Its major mission is to control and prevent the occur-
rence Of nosocomial infections within the hospital en-
vironment. This is done by characterizing the nature
and extent of nosocomial infections through disease
surveillance and establishing practical, effective hospital
policies for infection control. Its primary role is to ad-
vise the Director of Base Medical Services (DBMS) con-
cerning matters pertaining to infections. This involves
instituting studies to determine sources of infectious
agents, determining infection control policies and pro-
cedures, and imposing control measures to prevent the
spread of nosocomial infections. At some bases the in-
fection control nurse or officer (ICN) has the major
input to this committee with the environmental health
team member, usually the environmental health officer
(EHO) assisting.

The presencec of both an ICN and an EHO is valuable
to:

a. Reinforce the importance of infection control
measures.

b. Provide early identification of epidemics.

¢. Provide informal, concurrent in-service education
concerning infection control.

d. Provide new information for research efforts in
the area of nosocomial infection control.

Hospital environmental sanitation practices should
very closely parallel those for other areas. However,
there are a few extra routines that are necessary to main-
tain infection control. Such things as the proper clean-
ing and mairntenance of air conditioning systems, the
effective disinfection and sterilization of equipment,
and adequate laundry procedures are extremely im-
portant. These routines are necessary in addition to
such things as proper design of the facility and equip-
ment, adequate space requirements, and dust control
(i.e., prohibiting dry swceging of the facility). Great care
must be taken to insure that contaminated linens and
blankets are not shaken or mixed with other laundry.
Contaminated trucks must not transport clean laundry.

The following brief mention of further control meas-
ures will acquaint you with what other hospital per-
sonnel (infection control nurse, lab, bioenvironmental
engineer (BEE), central supply. housekeeping, etc.) are
doing toward prevention of hospital infections:

a. Communicating between hospitals to prevent
transfer of infections from one hospital to another.

b. Preventing indiscriminate use of antibiotics to de-
crease the probability of new resistant strains of path-
ogens from evolving.

¢. Controlling infected hospital personnel’s contact
with patients.

d. Managing access to high risk areas (newborn nur-
series, delivery rooms, operating rooms. and OB and
surgical wards).

¢. Demanding strict compliance and personal hy-
giene procedures of all hospital personnel.

/- Maintaining preper disinfection and sterilization
of hospital supplies.

£. Insuring proper dispecal of infectious hospital
waste.

h. Recommending pesticide use and vector control
methods.

These are just a few of the measures the rest of the
team. of which you are a vital part, are taking in the
prevention and control of the spread of hospital infec-
tions.

Exercises (037):

1. In one statement cite the responsibility of the Hos-
pital Infection Control Committee.

2. How does this committee determine the nature and
extent of nosocomial infections within the hospital?

C{J



3. What are your responsibilities as a team member? 4. What other hospital personnel are involved in in-
fection control?
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Food and Waterborne Diseases

AS THIS CHAPTER title indicates many diseases may
be transmitted to humans through contaminated food
and water. Our society has become more advanced and
now has better sanitation practices than in the past.
However, even though the sanitation process and meth-
ods have improved, one unfortunate and sometimes
deadly fact remains the same. Our food and water are
still surrounded by dangerous agents that can make peo-
ple sick.

4-1. Etiology and Control of Foodborne Diseases

Etiology and control of foodborne diseases or illnesses
refer to the causes and prevention of diseases that are
transferred by foods. A number of ilinesses can be trans-
mitted in this manner and we must determine which
foods are most likely to cause problems, which diseases
are poisonings or infections, what are some of the char-
acteristics and growth requirements of the the more
common food pathogens, and what controls we can
institute to prevent foodborne illness from causing
problems on our base.

038. Point out food items that are potentially hazardous
(vuinerable}.

Potentially Hazardous Foods (Vulnerable). All living
organisms generally require certain environmental ele-
ments in order to survive. These elements include food,
moisture, temperature, and others, depending on the
individual characteristics of the organism. Organisms
that produce foodborne illnesses are not exceptions to
the rule. Foodborne illness producing organisms require
food items that possess these characteristics and are
therefore good media for their growth. Because many
foods are vulnerable to microbiological contamination
during handling in the kitchen environment, and are
good media for microorganism growth, they are con-
sidered potentially hazardous. Food items such as meat,
eggs, poultry, fish, milk and milk products, and shellfish
are all good examples of potentially hazardous foods.
However, when food items of this nature receive further
processing such as when they have been ground,
creamed, mixed, of handled a great amount they are
especially hazardous. Hash, gravies, dressings, bread
puddings, creamed meats, and high protein salads con-
sisting of egg, tuna, meat and/or poulitry, are good ex-
amples. Many of the food items being served in Air
Force dining facilities are susceptible to microbiological
contamination and are potentially hazardous. You must
understand proper preparation and handling tech-
niques to prevent these items from being the cause of
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a foodborne illness outbreak. These techniques wili be
thoroughly discussed in this chapter.

Exercises (038):

1. From the list of food items, select the ones that are
potentially hazardous (vulnerable) by answering ves
or no.

—— (1) Turkey.
——(2) Pickles.
——(3) Egg salad.
——— (4) Tuna salad.
———(5) Rice.

——_(6) Creamed beef.
A7) Jello.

039. Given terms related to foodborne disease, identify
the types of illness and the causative agents.

Foodborne Illnesses. In this segment we present var-
ious causes of foodborne illness, point out disease symp-
toms, and cite preventive measures. Of course, disease
prevention is our ultimate goal. Foodborne illnesses are
of two general categories; those having a delayed onset
(usually infections) and those occurring abruptly in na-
ture (usually intoxications).

Foodborne infections. These illnesses are caused by
ingesting food or drink containing pathogenic organ-
isms (viruses, bacteria, protozoa, and various parasites).
The delayed onset of symptoms suggests the growth of
organisms after ingestion, and therefore the illness is
not necessarily related to the amount of offending food
ingested. Let’s discuss some of the more common food-
borne infections that might adversely affect the mission
at your base.

Salmonellosis. More than 1700 serotypes of salmo-
nellae exist; among these is the notorious typhoid or-
ganism. Salmonella organisms cause a high percent of
foodborne infections; they are believed to be the most
common cause of foodborne infection. The salmonetla
infections are common in animals and especially birds.
Therefore, infection may result from eating improperly
prepared, preserved, oi cooked meats from these
sources. Ground meat and causage are especially vul-
nerable. Outbreaks often result from contamination of
food from externa! sources through cross contamina-
tion. Foodhandlers, insects, and rcdents may carry and
transfer the organisms to food products. Specific cir-
cumstances are necessary for an outbreak of salmonel-
losis. These circumstances are:

a. Contamination of food capable of supporting



growth of salmonella.

b. Favorable temperature (45° F. (7° C.) to 115° F.
46° C))).

c¢. Sufficient time for organisms to multiply to a dan-
gerous level (usually at least 4 hours).

Symptoms occur between 6 and 48 hours after inges-
tion (average 18 hours). They vary from slight nausea
of short duration to severe headache, chills, fever, vi-
olent retching, colic, and diarrhea. Recovery may take
from 1 to 3 days to up to a week. Death has occurred
but is rare except in highly susceptible groups such as
young children, the aged, and those otherwise ill.

Control measures are similar to those involving other
foodborne illnesses and include:

a. Chill foods rapidly; cook foods thoroughly.

b. Maintain cleanliness of food, foodhandlers, and
equipment.

¢. Employ noninfected foodhandlers, because a car-
rier state exists.

d. Insure proper handling, thorough cooking, and
adequate storage of susceptible foods, especially ade-
quate refrigerated storage.

e. Use pasteurized dairy and egg products.

J- Use eggs whose shells have not been cracked.

£. Sanitize equipment.

Streptococcal foodborne infections. The causative cir-
cumstances surrounding a streptococcal foodborne in-
fection generally parallel those of a salmonella
outbreak. The incidence of streptococcal foodborne in-
fection is less and the symptoms are milder than those
of salmonellosis. These symptoms may begin 1 to 3 days
after ingestion of infective food. They often include sore
and red throat, high fever, and vomiting.

The infectious agent is Streptococcus pyogenes, which
cause sore throats and scarlet fever, and may be trans-
mitted to food through droplet infection (spread by talk-
ing, coughing, and sneezing). Susceptible foods include
poultry and eggs, potato salad, meat dishes, and low-
acid foods. Control measures include:

a. Chill foods rapidly; cook foods thoroughly.

b. Practice personal hygiene.

¢. Use pasteurized milk products.

d. Exclude workers from handling foods if suffering
from respiratory illness or skin lesions.

Hepatitis A. Hepatitis A is a viral disease which oc-
curs worldwide. Humans are the reservoir. Source of
the infection is feces from infected persons. The virus
can be transmitted by person-to-person contact, or
through the fecal-oral route. It is also transmitted
through ingestion of contaminated food and water. The
incubation period is 10-50 days with an average of 30
days. Therefore, it is very difficult to trace an cutbreak
of hepatitis on investigation. Control and epidemiol-
ogical investigation center around possible transmission
by water or food. Special efforts should be made to
improve sanitation and personal hygiene. Reduction of
fecal contamination of foods and water should be
stressed.
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Miscellaneous foodborne infections. Many miscella-
neous diseases not yet mentioned are transmitted
through the food chain. These do not occur as often as
those previously described. Among these are numerous
intestinal parasites such as pork, beef, and fish tape-
worms, and other helminths; intestinal viruses and bac-
terial diseases such as brucellosis, campylobacter, and
many others.

Many of these diseases are primarily diseases of an-
imals but are capable of infecting human beings through
ingestion of the organisms in improperly prepared or
processed foodstuffs, or by direct transmission from the
animal. The source of infection is often food that has
been improperly prepared or processed. Undercooked
meats may contain infective tapeworms or trichinae;
and raw milk from infected animals can be a prime
source of brucellosis, diphthe.ia, Q-fever, or bovine tu-
berculosis. In most instances, veterinarians control
these disease through vaccination of herds or slaughter
of infected animals where a cure is not possible or feas-
ible. In trichinosis control, cooking of raw garbage to
be used as hog food is the primary preventive measure.
Additionally, as meat inspectors are not looking for tri-
china in the United States, we have over the years been
taught to cook pork until well done. This assures de-
struction of the trichina. Veterinary meat inspection,
both before and after slaughter, further controls the
transfer of many animal diseases, other than trichina.

Control of the transmission point in some instances
is the best method of prevention of many of these dis-
eases. Pasteurization of milk is the intermediate control
in brucellosis, Q-fever, and bovine tuberculosis. Pork
must be cooked thoroughly ic prevent trichinosis, and
all other meats should be cooked adequately to control
parasites. Thorough cooking of all pork products is a
realistic and satisfactory positive control.

Foodborne intoxications/toxico infections.The most
common cause of foodborne intoxication is bacteria,
although poisonous plants, animals, and chemical in-
toxication are occasionally the cause of serious out-
breaks. Bacteria cause illness by releasing toxic products
into the food; many of these bacteria are constantly
present in healthy individuals. Chemical intoxication is
often caused by preparing or storing food in containers
made of materials that are toxic to humans, usually a
metallic container with an acid food, tomatoes, or fruit
juices in it. Some plants and animals are naturally po-
isionous to humans, but are sometimes prepared for
food when this danger is not properly understood.

Staphylococcal foodborn: ¢ viton. Staphylococ-
cus organisms are usually present or Sur bodies but,
luckily, not all types cause food poisoning. Only those
specific types that produce a toxin will cause trouble.
Toxin-producing staph may be found in the mouth and
nose, infected cuts, boils, pimples, feces, and on dirty
hands and arms. Boiling usually does not destroy the
toxin produced by staph. The only sure way to prevent
staphylococcus food poisoning is to pre~ent the bacteria
from getting into food and by storing the food under
conditions that will not allow the staph to grow, even
if present.



Staphvlococci grow and reproduce in warm, moist,
high-protein foods. They survive in higher salt and sugar
concentrations than do most of the other pathogens.
Theretore, products such as cooked ham, custards, and
cream filled pastries are especially susceptible to staph-
vlococcus intoxication. You will notice that ali these
foods are cooked. This is typical of a staph outbreak.
Staph is a poor competitor and does not do vvell when
other bacteria are present. Cooking destroys all bacteria
but then staph present on hands recontamir.ates the
food and causes problems. Meats, egg products, and
saiads made from meat, eggs, or unacidified mayon-
naise are also frequent offenders. At temperatures be-
tween 67° F. (19 ° C.) and 115° F. (46° C.) food can
become toxic within 5 hours. Cold does not kill the
bacteria, but it inhibits the growth and reproduction
processes. High temperatures kill the organism but do
not destroy the toxin which has already been produced.

’ * the toxin is heat stable.

. »entlon of contamination and proper refrigeration
are the keys to control. Foodhandlers with open sores,
boils, cuts, skin rashes, or gastrointestinal upsets should
not be allowed to work until they are well and have
been cleared for return to duty by a physician. Daily
examination of foodhandlers by their supervisor is es-
pecially necessary to detect these problems. Education
of foodhandlers, to convince them of the need tc wash
their hands periodically throughout the day and after
visits to the latrine, is a basic preventive measure. Use
of wholesome products, clean utensils, proper handling
techniques, and adequate refrigeration are vital. Noth-
ing can be done to destroy the toxin, except to throw
out the food. An important rule to teach is “keep hot
foods hot (above 140° F. (60° C.) and cold foods cold
(below 45° F. (7° C.).”

Symptoms of staphylococcus food poisoning may be-
gin to occur in less than | hour, and the illness usually
reaches its peak in 2 to 4 hours. Symptoms may vary
from mild nausea to extreme prostration with cramps,
vomiting, and diarrhea. Projectile vomiting is often seen
with this problem. Recovery usually occurs within 24
to 48 hours; deaths have occurred as a result of staph
food poisoning, but they are very rare.

Botulism. This spore-forming organism, Clostridium
botulinum, grows in an absence of air and produces a
highly fatal toxin which affects humans even in very
small amounts. C. botulinum lives in decaying animals,
soil, silt of lakes, and is often found in animal intestinal
Jricty. - 204 that comes in contact with contaminated

Crho e srganism which releases a toxin as it

‘robic conditiors. The toxin is de-

- 5 minutes, but the botulinum

.. .i1 more resistant. They may be killed by

bonlmg for § hours at 212° F. (100° C.) or for 40 minutes

at 238° F. (115° C.) (pressure cooker). This extreme kill-

ing requirement explains why underprocessed, home-

canned, garden vegetables have been the source of nu-

merous cases of botulism. Nonacid foods such as peas,

beans, corn, and meat are the worst offenders. Smoked,

vacuum packed fish and fermental meats have been
involved in outbreaks.
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Symptoms of botulism vary considerably, depending
upon the amount of toxin ingested. Symptoms may
appear at any time between 2 hours to 8 days (usually
12 to 48 hours) after consuming the toxin. They may
include nausea, vomiting, abdominal pain, and diar-
rhea early followed by double vision, loss of control of
eve moven:ent, and difficulty with speech, swallowing,
and breathing. These symptoms may progress until
there is complete muscular paralysis. Mortality rate is
usually high (50 to 65 percent) and death may occur
within 3 to 10 days after poisoning.

Prevention of botulism is based upon proper prep-
aration of foods. Home-canned, nonacid foods should
be avoided. Inspect all canned foods and discard bulging
cans. When in doubt, throw it out. Don’t taste to de-
termine safety.

Clostridium perfringens. This is another anaerobic
organism which has gained considerable attention in
recent years. it inhabits the intestinal tract of humans
and animals and is the most prevalent spore-forming
bacteria in the soil. It is also a common cause of gas
gangrene.

Although we discuss this organism as an intoxicant,
it should be remembered that research has recently
identified this organism as a toxico infection (it is both
an intoxicant and a infective agent). Remember, the
time of onset of symptoms is one method used to clas-
sify a foodborne illness as either intoxication or infec-
tion.

Cooked meats and poultry have been the chief of-
fenders in outbreaks of foodborne illness involving C.
perfringens. Unrefrigerated chicken broth provides an
ideal culture medium. Rolled meat roasts, meat pies,
and turkey are often the source of outbreaks. These
types of foods or conditions afford the slightly anaerobic
environment which promotes the growth and repro-
duction of C. perfringens. Improper handling and pro-
cessing of poultry and meat increase the hazard of
contamination. Improper removal of soil from vege-
tables has also caused outbreaks. Inadequate refriger-
ation, improper cleaning, and exposure of food to dust
and air all contribute to the growth of C. perfringnes.

Symptoms of C. perfringens foodborne illiiess are
generally of short duration, usually 1 day or less, and
complete recovery usually follows. The symptoms,
which appear in 8 to 12 hours, include acute abdominal
pain, gas, diarrhea, chills, and fever. Nausea is mild, if
present, and vomiting is uncommon, since this is pri-
marily a lowz .itestinal syndrome. Controls and pre-
V. otive me v _ s genera'lv involve proper prepaation
&t Liorag. »f micat and poultry dishes:

a. Serve foods hot, immediately after preparation.
Cool (below 45° F. (7° C.)) leftovers rapidly and reheat
(above 140° F. (60° C.)) them rapidly.

b. Use a meat thermometer to insure adequate, thor-
ough cooking of thick cuts and interior portions.

¢. Limit depth of stews, gravies, etc., to 4 inches is
small containers for refrigerated storage.

d. Insure proper techniques of handling and cleaning
of vegetables and poulttry.
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Nonbacterial poisons. In addition to bacterial poi-
sons, poisonous chemicals from higher plants and an-
imals can cause symptoms when consumed. Among the
offenders that have caused outbreaks of poisoning are
fava beans, water hemlock, rhubarb leaves, mussels,
some species of fish, shellfish that have eaten poisonous
plankton,and some mushrooms. Two species of mush-
rooms. both of the genus Amanita, are very dangerous.
Onset of symptoms from these mushrooms may occur
within minutes to 2 hours after consumption of 1. 1mus-
carine or from 6 to 15 hours if due to toxin of 4. phal-
loides.

Other types of nonbacterial poisons are those which
do not originate from plants or animals. These are the
inorganic chemical poisons. Included in this group are
insecticides which have been used on fruits and vege-
tables, copper and cadmium-plated, enameled (anti-
mony), or galvanized (zinc) pots and pans in which acid
foods are prepared and stored: and lead, fluorides, and
cyanides. These chemical poisons often cause violent
symptoms which may begin in a very short time (10
minutes to 2 hours) after ingestion of the poison.

Why do these illnesses occur? Foodborne intoxication
or foodborne infection is caused primarily by persons
who prepare and serve food and who fail to apply
known food protection measures. Acts of carclessness
of ignorance lead to contamination of food with bac-
teria or with material that causes foodborne illness.

Exercises (039):

I. Identify the following foodborne illnesses and caus-
ative agents as being (a) a foodborne infection and/
or (b) a foodburne intoxicant.

(1) Salmonellosis.

(2) Botulism.

(3) Trichinosis.

(4) Shellfish.

(5) Streptococcosis.

(6) Viruses.

(7) Fava beans.

(8) Clostridium perfringens.

(9) Inorganic chemicals.
(10) Diptheria.

RERRRRRRE
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Match the major causative items in column B with
the improper procedure in column A. Nore: Fach
organism or di  se ! *~' v ¢ lumn Bis o 4l

nsscliated Aty a procedure listed in col-
umn A, i .. column B may be used more than
once, and may be more than one answer for
each question.
Column A Column B
— (1) Canningtemperaturestoo a. Salmonellu.
low. b. Streptococcus.
—(2) Foodhandler with in- ¢. Hepatitis.
fected sore. d. Tapeworm.
—(3) Inadequate pasteuriza- e. Q Fever.
tion. f. Staphylococcus.
—(4) Undercooked meat. g. Botulism.
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——(5) Cross contamination of h. C perfringens.
raw and cooked chichken.

—(6) Contaminated water res-
ervoir.

——(7) No sneeze guard on serv-
ing line.

—(8) Chicken broth stored un-

der refrigeration in a pan
12 inches deep.

640. Specify the four factors that must be present to
enable foodborne illness t¢ occur.

Sequence of events in a foodborne illness. There is a
certain sequence of events that must take place before
a foodborne iilness can occur. There mus' be an abuse
of a foodhandiing procedure, an offending agent pres-
ent, a vehicle to transmission (food), and a susceptible
consumer. We do not live in a sterile world and must
eat to survive; thus the agent, the vehicle, and the con-
sumer will always be present. Foodborne illnesses can
only be eliminated by applying and practicing safe food-
handling procedures. Let’s look more closely at this se-
quence of events.

Agent. A 10 year analysis of data compiled and pub-
lished by the Centers for Disease Control (CDC) re-
vealed that over 68 percent of all confirmed cases of
foodborne illnesses for the 10 years studied were at-
tributed to a bacterial agent. The other agents involved
and their percentage of involvement in foodborne ill-
nesses are as follows:

Chemical - 23 percent
Parasite - 6 percent
Viral - 3 percent

Do not equate these small percentages with lack of im-
portance. Chemical poisonings are in some years high
on the list as far as numbers of illness. This type of
illness could easily occur if we are not doing our job
not only in food inspection but also in medical eval-
uations and foodhandler’s training.

Vehicle. Some foods are better suited to bacterial
growth. Potentially hazardous foods are usually moist
and have high-protein and low-acid content. All foods
are susceptible to post-preparation contamination by
focdhandlers and chemicals, so don’t just suspect the
potentially hazardous food. Be alert to all food handling
deficier Cied!

¢ »rere s the individual who eats the meal,
Juys ‘od at the comissary, or takes the sandwich
froma  ..ding machine and eats a quick snack. Certain

individuals are more susceptible to foodborne disease
than others. The size, age, present health, and eating
habits determine the effects consumption of a contami-
inated food will have on an individual. These effects
can be anything from nausea to death.

Abuse of foodhandling procedures. Although this is
our last consideration, it is the first to occur wken a
foodborne illness strikes a consumer. Foodhandling
procedures actually begin when an item is selected to
be placed in the food chain. A diseased animal that
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happens to be placed into the chain got there because
of failure to follow proper procedure. The general as-
pects of preventing the growth of bacteria and the adul-
teration of food items is our major concern for this
section. In a later section we will discuss the specific
sanitary control measures with which we must be fa-
miliar. To control foodborne diseases we must inspect
the food; maintain adequate temperature during stor-
age, preparation, and serving; perform medi- ! and su-
pervisory examination of foodhk - Alers; supply
adequate health educ» 1 ww0dhandlers. Micro-
organisms grow between 45° F. (7° C) and 140° F. (60°
). with normal body temperature being the most con-
ducive to growth.

Exercises (040):

1. What are four events or factors necessary for a food-
borne illness to occur?

[S¥]

What causes most foodborne illnesses?

3. Beer, cake, hamburgers, and potato salad were
served at a picnic. Several people started vomiting
4 hours later. What is the most likely vehicle of
ransmission?

4. Cite four characteristics of a consumer that affect
his response to consumption of contan.inated food.

4-2. Foodborne lliness Outbreak Investigation
You have sment rvoo timme -osdine o the pre
wationy SoChoine e s totus, you may fezl quite
Joptt i 0 oM grea. itowever, what if something goes
Wro.., >0hL. <Z2vening you've just gotten home from a
party and your NCOIC calls and says, “Coine to the
hospital. We've got a foodborne disease outbreak on
our hands.” What do you do? You can’t go on leave—
no, you're going to go and do the best job you can to
determine what disease is causing the problem; what
went wrong to cause the outbreak; and what will be the
Environmental Health Service’s recommendation to

prevent this in the future.

Let’s focus our attention first cn the sequence of
events after you learn of an outbreak, and then analyze
the reports required during an outbreak investigation.

040. Cite responsibilities and requirements in com-
pleting an investigation of a foodborne illness, and list
the factors necessary to cause an outbreak.

RIC
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Preparation. If your base has a good food service san-
itation program, a foodborne illness outbreak will not
likely occur. However, your office should be prepared
to respond rapidly in the event an outbreak does occur.
Every environmental health technician should be fa-
miliar with the items contained in the F *- ~mental
Health Service's foodborne illness outbrea he kit
should contain such items as sterile boi.. .. gloves,
tongs, spatulas, pencils, paper, and a supply of forms
used in the investigation—AF Form 431, Food Poison-
ing Outbreak (Individual Case History), AF Form 432,
Time Distribution of Persons Affected. and CDC Form
52.13. We will discuss these forms later. Every member
of the Environmental Health Service should be trained
twice each year on the use of the kit and conducting
an investigation. Also, hospital personnel with initial
patient contact should receive annual training in the
proper procedures to follow during a foodborne illness
outbreak. This training is given by the base environ-
mental tealth officer.

Notification. To insure a rapid response to an out-
break, a notification plan or recall roster should be de-
veloped by the hospital. As soon as medical authorities
decide that an actual foodborne illness ou‘break is oc-
curring the recall plan should be put in effect.

Investigation. To properly investigate an outbreak, it
is best to understand what takes place that causes an
outbreak. Let’s review the events or factors involved.
First, an infective agent must be present. There must
be a source or reservoir. Where did the organism come
from? Is it common to a particular food item? Is it on
a food contact surface that wasn't cleaned properly?
Microorganisms are nonmotile for all practical pur-
poses; therefore, a mode of transmission is needed to
move the organism from place to place. Did a gust of
wind blow it onto the food? Did a foodhandler transfer
the organism on his hands or a utensil from its source
to food? There must be a potentially hazardous food
present. Unless the organism has a gount odum wr

growth it usually can’t do any harm. ~ ' . “\Wuiwiure
must be a'equate to persnit growth - ‘10 140° F.
17° C. to 69)° C.)). The organism must . had enough

time to muitiply to an infect’ ¢ level (normally greater
than 4 hours). Finally, ther must have been someone
who is susceptible to the fcodborne illness. Now that
the probably factors involved in causing the outbreak
have been reviewed, let’s continue the discussion of con-
ducting an investigation.

While physicians and medical corpsmen are exam-
ining and treating patients, other hospita! personnel are
collecting patient excreta and vomitus for submission
to the laboratory. Environmental health personnel and
others will be interviewing patients to find out as much
information about the outbreak as possible. The inter-
view should include learning what meals were eaten
within the last 72 hours, what time, were they eaten,
and where they were consumed. While conducting the
interview, it should become fairly evidc  that a com-
mon meal and a common source such as a dining hall
or cafeteria are probably responsible for the outbreak.
A sanitary inspection of the suspect facility should be
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conducted as scon as possible along with the collection
of the food items served (if this is still possible) and how
they were prepared. Laboratory work should be pro-
gressing to identify the agent responsible for the disease.

Foodbourne Investigation Samples. Vomitus and stool
should be collected in sterile airtight containers and
submitted to the local base hospital laboratory for anal-
ysis. Only under very extreme conditions would sam-
ples be shipped to laboratories other than those in the
local areas. Time is critical! The sooner the agent is
identified, the sooner patients can be treated and the
suspected foods can be eliminated. Remember to advise
the laboratory of your suspicions as to cause or etiology
of the outbreak. If you suspect an anz zrobic organism
such as Clostridium perfringens, the laboratory must
attempt to grow the organism in an anaerobic as well
as aerobic environment.

At this point in the sequence of events involved in a
foodborne illness outbreak we have gathered together
most of the information required to complete our in-
vestigation. Be cure as many people a: possible have
been intervicwed. This should include sick diners and
well diners who ate the suspect meals. Often this im-
portant point is overlooked and the investigation can-
not be completed without this comparison.

Exercises (041):

1. Name five items of equipment that should be placed
in a foodborne illness kit.

Who is responsible for providing annual training to
hospital personnel with initial patient contact on
proper procedures to follow during a foodborne ill-
ness outbreak?

List the factors or events necessary to cause a food-
borne illness.

should be covered?

. When a facility becomes suspect during the inter-
view, what should be done as soon as possible?

042. State the purpose of forms used in reporting food-
borne illness outbreaks and make common caiculations
and entries using these forms.

Completion of Forms. Now that you are ready to con-

105

. When patients are interviewed, how many hours.
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clude an investigation, let’s create a hypothetical prob-
lem, review some of the investigative steps we have
already discussed, and fill out the necessary forms.

Assume that 100 people are at a picnic. The group
consists of 50 couples, ranging in age from 21 to 40.
At the picnic, the following menu is available: cold
chicken, sliced ham, potato salad, baked beans, jello,
cola, beer, coffee, rolls, and butter. About 3 or 4 hours
after eating, people from the picnic begin to appear at
the hospital complaining of diarrhea, cramps, nausea,
and vomiting. In order to plan a study of the cause of
the outbreak, you are asked to interview the people
involved and to record the results of the interviews.
What information will you want to obtain? How will
you tabulate the data so that it may be easily studied?

First, decide what questions you want answered; then
formulate a group of questions to ask each individual.
The questions you want answered should include the
following: (1) What organism probably caused the out-
break? (2) What food or combination of foods con-
tained the organism? (3) What caused the food to
become contaminated? (4) How could the outbreak
have been prevented? (5) Whom should you interview?
In order to answer the necessary questions quickly, only
the sick people are readily available; however, a repre-
sentative number of the well people should also be in-
terviewed. To be more thorough, if time permits, all
100 people should be interviewed.

What questions are necessary to establish the identity
of the organism? You know from previous study that
organisms that cause foodborne illness reac in certain
predictable ways—i.e., time between ingestion of food
and onset of symptoms, and characteristic symptoms
of various organisms. From this, you can determine th~"
you need to know: (1) What symptoms each ,crson
displaved, (2) which foods each person ate and the time
the meal was consumed, and (3) what time the symp-
toms began. To determine what food or drink contained
the organism, you must try to find the common de-
nominator—the one meal that was common to all the
patients, and the one food or beverage from that meal
that was consumed by all those who became ill. There-
fore, list the items consumed by each individual at each
meal for the past 3 days.

Now look at figure 4-1. Here is a reproduction of AF
Form 431, Food Poisoning Outbreak—Individual Case
History, which is especially designed for obtaining data
on individuals involved in food poisoning outbreaks.
One of these forms will be filled out on each individnal
concerned. Note that the form has ample space 1. -
cord physical symptoms with their onset and duration;
and for a record of the foodstuffs consumed for the last
3 days (don’t forget snacks), along with date, kour, and
place. The last entry on the form should list some of
the art s of food that were served at the picnic.

After the individuals involved have been interviewed
and the results have been recorded of AF Forin 431,
you should have an overall picture of how many people
consumed each food item and the incidence of illness
in relation to each food item.

Now refer to figures 4-2 and 4-3 (front and back of
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Figure 4-1. Sample, AF Form 431,
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This report i3 authiorized by taw (Public Health Act, 42 USC 241). while your response is .
: Y. YOUr ation is Y for the understanding snd control of the dissase. FORM APPROVEOD
OM8 NO. 0920-0004

INVESTIGATION OF A FOODBORNE OUTBREAK

1. Where did the outbresk occur ? 2. Dete of outbresk: {Dste of onsst 15t case)
4 July 1984
State Texas (3-6) City or Town Brooks County __ Bexar MO /DA /YR (7-12)
3. Indicate actusi(s) or estimated (s) numbers: | 4. Historv of Exposed Persons; §. incubstion pericd (hours):
RO . 1 10
» . 100 (aan|  Ne-histories c ’ 75 32:35)]  Shortest = Longest —
46 No. persons with symptoms 46 (36-39) Approx. for majority ____(4 85-91)
Persons il (18-22) T Nguses 10 (40-43) Diarrhes 37 (4a47;] 6. Durstion of iliness (hours):
Hospitalized 0 (23-27) Vomhing—3 (4841 Fm_Ll_(sz—ss)J Shortest __4 Longest _ 18
46 (92-95) (96-99)
0 Cramps (56-59) Other, specify
Fatal case (28-31) Headache 6 6079)]  Approx. for majority_10 ___ 1101104
7. Food - specific sttack rates:
Food 1tems Served Number of persons who ATE Number who did NOT eat
specified food specified food
m m" Total |Percent mi n m" Total | Percent i1
Cold Chicken 30 11 41 73 23 11 34 68
Sliced Ham 43 11 54 80 3 18 21 14
_Potato Salad 29 17 AR 63 17 12 29 59
. Baked Beans . 26 17 43 60 20 | 12 32 62
olello 4 2 6 67 42 | 27 69 61
Cola 23 15 38 62 23 14 37 62
Deer ) 13 11 24 54 33 18 51 65
Loffee 19 12 31 61 27 17 44 61
_Rolls & Butter 21 16 | 37 57 25 | 13 38 66
8. Vahicie responsible (food tem incriminsted by epidemiological evidence): (105-106) __S14iced Ham
9. Menner in which incriminated food wes marketed: (Chack sl Applicable) 10. Pizce of Preparetion of 11. Place where sattn: (172)
V'- N:o Vgl N: Contaminated item: (151)
1s) Food industry * te) Not Wrapped ......... ] 00 2] Rewwnam........ O Ressurent......... O
Rew ....con0un0. D (107) Ordinsry Wrepping .... B Q l!)r Delicatossen ... ... . a = Delicatessen ... ..... 0 2
Processed ........ m (108) Canned -....cnuniennn L] 10)] cafeterin ......... O 3 Cafetoritee e e 0O >
Procuosd Canned <V seaies O 19 privare Home .. ... 0O « Privets Home ...... O«
MBB::::) Other Gpecity) ........ 00 aef cpuer........... Os Picnic «..ouiuennns 3 s
Procemsed ........ ) (117-129) Institution: institution:
) Vending Machine .. .LJ L] 1111}  (4) Room Temperature . .. . . 00 aso) schoot.......... D e School «vennnnens 0O s
Refigerstor ........... O asn] ohwren.......... a - Chureh .......... 0O -
Frozem «eeeevereeees 00 asa] came........... Os Camp ........... O s
Mested .......ini.. OO0 asn] other, specity..... - Other, specify 0O s
It @ nommerical Producy indicats brand name end lot number NCO Club
Blue Hawk Brand X, USDA Est. {134-150) (152:171) (17:;-102)
R - ]

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBL'C HEALTH SERVICE

CENTERS FOR OISEASE CONTROL

ATLANTA, GEORGIA 30333

Figure 4-2. DHEW PHS Form, CDC 52.13 (completed front).
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LABORATORY FINDINGS linclude Negative Resuits)

12. Food specimens examinerd

(193

. Envi speci ined: 194
Specity hy * X" v hether f~~4 exemined was Original {saten at time of 13. Enviromantal imens axemint ! )
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outtreaki. E xample: meat grinder C. perfringens, Hobbs Type 10
CTheck Findin -
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) . parf s
Exemnls bLesf X oot tyaYo 2 x10¢
. ) taphylococcus i
Sliced Ham X phy !
Cold Chicken X_ ] Neq, For Pathogen:
14. Specimens from patients sxamined {stool. vomitus, otc.): (195)
No. I
ftem Persons Findings
Exsmpla: stool 1" C. pertringens, Hobbs Type 10
15. Specimens from food handiers (100!, lesions, etc.): 1196} 16. Factors contributing to outbresi (check el spplicable):
Yes No Unk.
ftem Findings 1 2
€ c . Tobm T o 1. impropor storage or holding tempersture . ......... D (] E (197)
L] . i . Hob e
nample: lesion Periringent ve 2. INDARQUALE COOKING + «+ v v v veseeeeensrsonennenns 0O & Oase
3. Conteminetad equipment or working surfaces --- - - B 0O Oun
4. Food obtained from untafe source -+ v v s oreaes D m D(2°°)
S. Poor personal hygiene of food handler .. ... ...+ m D D(zon
6.0ther specity ... .. ... ... ittt D D mmoz)

17. Etiology: {203-204)

Pethogen — — Staphylococcus

S pocted - .- st ctt ittt st a st e e Dl (205)
Chemica! CoOnfirmed s esrreossrsssssnrnessosesnusansnnsasesss m 2
O.her UNKNOWR - ~sssemmsorsssnsnsnassassonensninsnsona D a

18. Remarks . Brisfly describe asp

1206-225)

of the ir

igation not covered sbove. such as unusual ege o7 sex distribution: unusal circumstences teading
to contamination of food. water_ epidemic curva: etc. {Attach additionsl pege it necessary}

Neme of reporting sgancy:

Irwvestigating offical

V. C. Doctor, Lt Col USAF, BSC

(226) Environmental Health Services Brooks AFB TX 78235

] Deta of investigation: 6 July 84

NOTE: Epidemic and Laborstory A

tor

the ir

g

ment to tha Centers for Oisemsa control, Atlanta, Georgia 30333

To improve nations! surveillsnce. plesss send a copy of this report to:

Submitted copies should include 38 much information es p

Enteric Dissases Branch

Bacterial Diseases Division
Canter for Infectious Diseasss
Conters for Disssse Control
Atlanta, Georgia 30333

ible. but ths

P

\ of a foodborne outbresk is availabls UPOn request by the Stata Heelth Depert-

of every itern is not required.

CDC 52,13 (back)
RFV 9/83
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Figure 4-3. DHEW PHS Form, CDC 52.13 (completed reverse).
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form), which is the Department of Health and Human
Services PHS Form, CDC 52.13, designed for recording
your data analysis. This form will be filled out with
special emphasis on section 7 (food—specific attack
rates) to help determine the suspected food item. Fur-
ther, you should complete and distribute this form in
accordance with AFR 163-8, Contro! of Foodborne Dis-
ease.

For the second step in data collecting, vou need a
tabular picture of what time the symptoms of the illness
began. AF Form 432 is used for this purpose, and we
show it here as figure 4-4. One of ihese forms is used
for each outbreak of foodborne illness. You can see that
it is well designed for your use. All you have to do is
refer to the individual case histories and enter your cal-
culations in the righthand column of the form.

Now that you have stated the problem, collected the
pertinent facts, and tabulated or charted the data, it is
time to solve the problem: why did the food cause illness
and what must be done to prevent its recurrence? If you

TIME DISTRIBUTION OF PERSONS AFFECTED
PRSI [reew

Less than 1 hour 4
1.2 ) ] O
>4 J177)
3-6 ?
7-8 (p
9-10 :;1
11 and over

Medical Pacility = 1l

reoKs AFR. Texas

Signature of person completing form

— Qb 7. Lmid R, Pldet 11 S AE

- AF Form 432, Sep 60 ,

Figure 4-4. AF Form 432.
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analyze the data collected, you should get a partial an-
swer. You know that staphylococcus organisms create
toxins that have an average incubation period of 2 to
4 hours. Therefore, you have a definite clue to the caus-
ative agent in our foodborne illness outbreak. Knowing
also that staphylococcus grows readily in high protein
salads. pastries. custards, sliced meat, ham, ctc., we also
have some suspected carriers; ham? chicken? potato
salad? The table of foods (fig. 4-2) consumed by the
affected persons may supply the axact answer, or it
could show as many as two or three, or more, likely
suspects. The mathematical approach is the method
most likely to give the quickest correct solution. First, |
determine the number and percent of people involved
in the “food-specific attack rates” (fig. 4-2). Then, for
each item of food, subtract the percent of people who
became ill after eating the food from the percent of
people who did not. Put this difference in the margin
opposite each food item. The food that shows the largest
percentage difference is usually the probable cause.

Of the 75 exposed persons (i.e., those who ate) pro-
viding histories, 46 pecple ate the potato salad and only
29 got sick. Of tne 29 people who did NOT eat the
potato salad 17 of those got ill. Based on these findings
the potato salad is probably not the source of infection.
The most likely suspect was the sliced ham (80 percent
of those who ate sliced ham got ill. However, 11 people
ate sliced ham and didn’t get sick. This is not unex-
pected. Those who were exposed and weren’t affected
may not have gotten as large a dose of toxin as the ones
who became ill; or that part of the food item they ate
may not have contained the agent; or some data may
be incorrect due to faulty memory concerning foods
actually eaten. There could be other factors. So, from
analysis of the data you can make the assumption that
the causative agent was staphylococcus enterotoxin.
This was based on the symptoms and onset data that
was shown in figure 4-4. The probable carrier was sliced
ham.

In order to confirm that the sliced ham was the car-
rier, laboratory analysis should be performed on all the
items from the picnic, if available. To save time, how-
ever, you must assume that you have drawn the correct
conclusion and look for the source and method of con-
tamination. By questioning the planner of the picnic,
you can find out who prepared and delivered the sliced
ham. Also, by careful, diplomatic investigation you may
even discover the cause of the contamination of staph-
ylococcus in the ham. In this part of the investigation,
tact and diplomacy are vital factors in producing facts.
No one likes to admit carelessness or oversight, espe-
cially if it is the cause of an outbreak of illness.

Most importantly, after an investigation of this kind,
use your data analysis to educate people about the dan-
gers of foodborne illness. Thereby, future outbreaks
may be prevented.

If a situation such as our picnic should occur as a
result of a meal served in a dining hall, additional meth-
ods may be required to complete the investigation.
These include obtaining a menu, a thorough inspection
of the dining hall, interviewing and inspecting personnel



who work in the establishment, and obtaining food
samples, if available.

Obviously, outbreaks of foodborne illness can be
costly in lost hours on the job, hospitalization costs,
human suffering, and even death. In most instances,
these occurrences can be prevented.

Exercise (042):

I. Why should you use AF Form 431?

. State the purpose of AF Form 432.

. What is the purpose of CDC 52.137

. From AF Form 431 (fig. 4-1), how many hours
elapsed between Technical Sergeant Brown’s last
food intake and the time when he became ill?

. What was the shortest incubation period reported in
the food illness outbreak described in figures 4-2 and
4-3?

. Refer to figure 4-2 and calculate the percent of peo-
ple who became ill of the total number of people
attending the picnic.

Assuming the ham caused the food illness at the
picnic, what pathogen was responsible? In what
block of CDC 52.13 is this data reported?

4-3. Foodhandler Training

Proper and adequate training of foodhandlers in the
principles and practices of food service sanitation is of
vital importance in the prevention of foodborne illness.
AFR 163-8 requires that instruction in this subject be
started with an abbreviated or programmed type course
beiore the person initially begins working as a food-
handler. This training is followed with a comprehensive
formal course which each foodhandier attends annually.
The base environmental health officer or other qualified
USAF medical service personnel will conduct the pro-
gram. As an environmental medicine technician you
may be asked to help present this training. Because you
may be called on to assist, let’s look at some of the

aspects that must be considered in preparing a food-
handler’s course.

043. List five ,sublications and five sources of infor-
mation other than publications to assist you in preparing
a foodhandler's training course.

Sources of Information. Foodhandler’s training
courses should be designed to fit the needs of the food-
handlers at the facilities where they work. A good source
of information ic the office files. Research past inspec-
tion reports {AF Form 977, food Facility Sanitation
Check List). These reports may contain recurring prob-
lem areas in sanitation, and your plan of instruction
should target these areas. Everything taught should be
as required by AFR 163-8, Control of Foodborne Dis-
ease. This does riot mean that AFR 163-8 is the only
reference you should use. Other publications that can
help you are:

AFP 161-22, Sanitary Food Service. Instructor’s Guide. 1969
Revision.

AFP 161-24. Sanitary Food Service and Personal Hygiene—
Handowut Sheets.

AFR 146-7, Food Service Managements.

Quantity Food Sanitation by Kar'a Longree.

Public health authorities such as food and drug
administration officials and department of agriculture
personnel or state or local public health authorities are
excellent sources of handouts, current information, or
films. By checking with these officials you may find they
are more than happy to assist you. Foodhandlers’ train-
ing should be a joint continuing program in the Air
Force and adjoining community.

The base film library has a listing of available films
that may be ordered to assist you in specific job related
areas in foodhandling. All material (films) used in train-
ing must be reviewed prior to teaching in order to eval-
uate its effectiveness and to familiarize the instructor
for possible questions that may arise.

Other training material may be obtained from the
command environmental health officer to assist you.
These aids may be in the form of video tapes, handouts,
or other pertinent information he or she wishes to em-
phasize. There may also be vital information that has
been collected from other bases which may improve
your training,.

Remember what we’re trying to do. We're trying to
improve the operation at each facility. We are also
trying to improve each foodhandler's performance. In-
formation you use to meet these objectives must assist
you in these tasks.

Exercises (043):
1. List five sources of information, other than publi-

cations, you may contact when planning a foodhan-
dler’s training course.



2. List tive publications that can assist in the task of

preparing a foodhandler’s training course.

C44. ldentify correct methods in the presentation of in-
structional materials te feodhandlers.

Presentation of Material. Some bases give the same
training to all foodhandlers. However, more effective
training takes place when the training is geared to a
particular type of facility and all the students are from
that typc of activity (cafeteria, dining hall, snack bar).
An cven more cfficient breakdown may be by type of
foodhandlcr activity (cook, waitress, baker. meatcutter,
¢te.). The location of training must be such that it will
accommodate the attendance and lend adequate effect
(sound, light, ventilation, and seating) to the training
environment. Too large a facility can be as undesirable
as too small a facility. Scheduling of classes must be
arranged jointly with the supervisory personnel of all
food service activities concerned. Remember that the
facilities cannot cease operation in order for employees
to attend the classes. Arrange your classes around the
facility working hours. Each lesson should be presented
from a well developed lesson plan. The plan should
include a stated objective of what the student is ex-
pected to learn from the lesson and should be outlined
to show siep-by-step development of the lesson. The
plan should be used as a guide and not as a word-for-
word lecture.After your lesson plans are developed, you
should try a “*dry run™ to insure self confidence and
timing. Be certain that all equipment (films, slides, pro-
Jectors, etc.) needed to conduct the lesson are available
and in good working order. Remember, new employees
are required to attend an abbreviated course immedi-
ately before employment, emphasizing basic personal
hygiene, foodhandling, and sanitizing techniques. They
must attend this training before being assigned duties
that require contact with food or drink, Additionally,
cach new foodhandler must attend a formal training
program within 90 days of the initial abbreviated train-
ing program. This formal training program should be
given on a quarterly basis, to allow all foodhandlers to
be able to attend at least one of the courses. Every food-
handler must receive anriual refresher training. This an-
nual refresher training is a very comprehensive course
cmphasizing personal hygiene as well as many other
topics. An advanced training program will also be con-
ducted annually for food facility supervisory personnel.
Certificates of training are issued for satisfactory com-
pletion of the course (AF Form 1216, Food Handler
Training Certificate). Satisfactory completion of the

trse requires foodhandlers to attend all classes and
«aain a score of 70 percent on the end-of-course exam.

Exercises (044):

Answer each of the following exercises as true of false.
If false, correc* the statement.

The most effective foodhandlers training pro-
gram is one where all foodhandlers get the same
training.

—— 2. Foodhandlers annually receive an abbreviated
coursc cmphasizing personal hygiene.
—— 3. Forsatisfactory completion of the course, food-

handlers must attend all classes ard obtain .«
score of 70 percent.

4-4. Etiology and Control of Waterborne Diseases

Etiology and control of waterborne diseases refers to
causes and prevention of diseases that are transmitted
to humans through drinking contaminated water. Many
of these diseases can and are spread by other means but
eventually make their way into the drinking water.

045. Given terms related to waterborne diseases iden-
tify the causative agents and the preventive/control
measures.

Waterborne Diseases. In this portion of your career
development course we present various causes of wa-
terborne diseases and city preventive measures. Re-
member, disease prevention is our primary
responsibility.

Cholera. Cholera is one of the internationally quar-
antinable diseases, causing a severe, often fatal diarrhea.
The causative organism of cholera is a bacteria, Vibrio
cholera. Cholera can be transmitted to humans through
drinking water or ingesting food contaminated with the
vomitus or feces from a cholera case. The incubation
period for cholera is from a few hours to 5 days, usually
2 to 3 days. Preventive measures for this disease consist
of proper water purification and treatment, sanitary dis-
posal of feces, education of the way cholera is spread,
and control of all known active cases through hospi-
talization. Strict isolation of the patient is not necessary;
however, all patients should be placed under enteric
isolation. Vacinations have shown to be of little value
in epidemic control or in management of contacts or
cases.

Typhoid and paratyphoid fever. The infectious agents
causing these systemic infectious diseases are Salmo-
nellatyphi and S. paratyphi respectively. There are pres-
ently 96 types of Salmonella typhi that can be
distinguished. Transmission of typhoid fever or para-
typhoid fever occurs when food or water contaminated
with the bacteria is ingested. Depending on how much
of the bacteria is consumed will determine the incu-
bation period of the diseases, usually ranging from | to
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3 weeks. The prevention/control measurcs for these dis-
gases are again proper water purification and trcatment,
sanitary disposal of sewage, control of all infectives, and
education of the population. There is an immunization
which should be used for those people going into or
living in areas where typhoid fever is endemic. This
vaccine is not routinely recommended in the United
States or for dcvcloped areas.

Amebiasis (sometimes referred to as amebic dysen-
fery). The organism causing amebiasis is Entamocha
histolytica, a cyst forming protozoan parasite. In epi-
demics, amebiasis is transmitted mainly through the
drinking of contaminated water which contains these
cysts. Endemically. it may be spread by contaminated
vegetables (perhaps those grown in *‘night soil” which
uses human feces for fertilizer), flies, or water, Ame-
biasis may be transmitted among homosexuals by
means of the oral-rectal route. The incubation period
for this discase is a few days to years (usuallv 2 to 4
weeks). The prevention/control measures for amebiasis
are selection of water sources not contaminated with
feces containing the cysts, education of the population,
and proper water treatment. Water must be disinfected
(boiled) or filtered with a diatomaceous earth filter. Dia-
tomaceous earth is effective in removing the cysts which
have not been killed by disinfection. Remember, with
this waterborne disease, water must be disinfected Ly
boilirg or filtered to render it safe to drink.

Giardiasis. This disease occurs worldwide, children
being affected more commonly than adults. You may
have an outbreak of this disease occur in your child care
center at your base. These outbreaks of giardiasis hap-
pen quite frequently (as do outbreaks of hepatitis) be-
cause of children’s poor sanitary habits or lack of proper
hvgiene by child care workers. The infectious agent.
causing giardiasis is again a protozoa which is trans-
mitted as a cyst passed in stools (giardia lamblia). -
ness will normally occur | to 4 weeks after exposure,
with an average of 2 weeks. Routine chlorine concen-
trations will not kill the giardia cysts; water must be
superchlorinated (5 ppm), boiled, or filtered with dia-
tomaceous earth to make it safe for drinking. Proper
selection of water sources and education of the families,
personnel, and patients of institutions, especially child
care centers, is especially important in preventing an
outbreak of giardiasis.

Shigellosis. Sometimes called bacillary dysentery).
Shigellosis is an acute bacterial disease primarily in-
volving the large intestine. Four species of the Shigella
bacteria are responsible for the transmission of shigel-
losis. Outbreaks are common under conditions of ov-
ercrowding and poor sanitation, such as in institutions
for children, crowded camps, and mental hospitals. The
Shigella organism, however, is very susceptible to en-
vironmental changes (such as heat, cold, and disinfec-
tant), and therefore outbreaks of shigellosis do not occur
as frequently as do outbreaks of giardiasis. The mode
of transmission of Shigella is fecal-oral. The incubation
period is 1 to 7 days, with an average of 3 days. The
prevention and control for shigellosis involves proper
sewage disposal, proper selection and water treatment,
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and treatment of intected persons.

Leptospirosis. Leptospirosis 1s a bacterial discase
caused by several serovars (formerly sterotype) of Lep-
tospira interrogans. It can be controlled at the source
by identification and elimination of disecased animals.
However. this is often impractical because it probably
occurs worldwide in most species of wild animals and
rodcnts as well as cattlc, dogs. and swine. Rodent con-
trol in human habitations is an aid. The mode of trans-
mission is through contact with water contaminated by
urine from infected animals. Thus, wading and swim-
ming are the primary mode of transmission, although
direct contact with infected animals has caused infec-
tion. Protection of workers, such as abattoir (slaughter
house or meat plant) workers, veterinarians, etc., and
education of the public concerning swimnung in po-
tentially contaminated waters are the main preventive
measures of transmission. Susceptibility of humans are
general, and informing them of the possibility of infec-
tion is the best method of control. Vaccines have been
used experimentally, but are mostly effective for local
strains of the organism.

Schistosomiasis. Schistosomiasis is a helminthic dis-
ease caused by various species of the genus Schistosoma.
Schistosomiasis is transmitted from humans or animals
to humans through indiscriminate disposal of urine and
feces. The eggs leave the body of the host in this manner
and hatch in water where the larva (ruiracidia) seek and
enter suitable fresh water snails. The importance of this
intermediate host to the life cycle of the organism is
one of the keys to the control of this disease. After a
biological change, which takes place within the snails,
free swimming larvae (cercariac) emerge from the snails
and enter the susceptible host by penetration of the skin.
Controls are as follows:

a. Source. Disposal of feces and urine so that eggs
will not reach fresh water snails.

b. Intermediate host. Treatment of snail breeding
places with molluscicides (for snail control).

¢. Environment. Provision of water that is free of cer-
cariae for drinking, bathing, and swimming. Protective
measures for persons required to enter contamintated
water include use of cercariae repellant or protective
clothing and informing persons in local areas regarding
the mode of transmission and protective measures.

Control of Waterborne Diseases. Waterborne diseases
can be prevented and controlled. You must control the
source of infection by proper sewage disposal, proper
water treatment, and ensuring that good protected
water supplies are used for potable water. Education of
the general population is very important in the suppres-
sion of waterborne diseases. People need to understand
the importance of proper personal hyvgiene, following
proper food preparation techniqu:., and the impor-
tance of using water from safe sources for drinking,
cooking, and bathing. Surveillance of waterborne dis-
eases is another effective method of helping control
them. Qutbreaks of waterborne disease can be spotted
carly if an effective method of monitoring biostatistics
is maintained at your base.
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Hepatitis. Hepatitis is defined as inflamation of the
liver. This inflamation may be caused by many difterent
agents: among them are bacteria, viruses, protozoa, hel-
minths, chemicals, and drugs. There are three basic
types of hepatitis that are caused by viruses: hepatitis
A, hepatitis B, and non-A/non-B hepatitis.

Hepatitis A. Hepatitis A is usually a mild disease
lasting | to 2 weeks but can be very debilitating and
may last several months. Children with hepatitis A usu-
ally are asymptomatic. However, symptoms of the dis-
case tend to become more severe as the age of the
infccted individual increases. The disease is transmitted
fecal-orally with an incubation period of about 15 to
50 days. The infected individual usually sheds the virus
in the feces during the last half of the incubation period.
This virus will normally disappear from the feces within
a week after the onset of early symptoms of disease.
Hepatitis A is a common problem in child care centers
because of the poor hygiene of young children and be-
cause of the >90% rate of asymptomatic cases in in-
fected children. Also, it is a problem for the military in
general, because of the crowding and lack of immunity
to this organism by most people in develooed countries.
Preventive measures for heptaitis A include ensuring
proper personal hygiene (such as hand washing and the
adequate disposal of feces), educating on how this dis-
ease is spread, and applying prophylatic treatment of
all contacts of the infected patient with immune glob-
ulin (IG). The following are common factors in most
hepatitis A outbreaks:

a. Transmission occurs prior to
toms in the infected individual.

b. Close contacts of the patient were not given IG
prophylaxis.

¢. Contacts were not followed and may cause a sec-
ondary spread.

d. Ineffective disease surveillance.

e. Consultation with disease authorities was delayed
until the peak of the epidemic curve had been reached.

the onset of symp-

Basic recommendations for prevention of child care
center outbreaks would include:

a. Restrict child care center use to healthy, regular
users which have been innoculated with IG until the
outbreak has passed.

b. Give prophylactic IG to all regular users, parents,
siblings, and the staff of the center.

¢. Educate child care center stafT, users of the facility,
and parents about hepatitis A.

d. Maintain close coordination with civilian public
health authorities.

e. Continue surveillance of cases and contacts and
identify any secondary transmission.

Hepatitis B. Hepatitis B is a more severe disease than
hepatitis A. With hepatitis B all of the body fluids
(blood. saliva, semen, etc.) may contain the virus. Six
to ten percent of infected adults will become carriers
and that carrier state may lead to chronic active hep-
atitis and ultimately hepatic carcinoma. The incubation
period for hepatitis B is 45 to 160 days, averaging 60
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to 70 days. The people at greatest risk or developing
hepatitis B in the United States are intervenous drug
users and male homosexuals. In the Air Force those at
greatest risk are people working in hemodialysis units
at Air Force Medical Centers. Others at moderate risk
in the Air Force are people who are exposed to blood
or saliva, such as laboratory workers, operating room
personnel, and dentists. The spouses of infected people
also are at a high risk of exposure to this disease. For-
tunately, the hepatitis B virus and immunity to it are
readily detectable in blood. It is also possible to deter-
mine what stage of infection a hepatitis B patient is in
using these tests. All donated blood is screened for hep-
atitis B virus, virtually eliminating transfusion associ-
ated hepatitis B. Recently a vaccine for the prevention
of hepatitis B has been developed and has proven ef-
fective in its prevention. A passive immunization is
available for people who are not immunc an? who have
been exposed to hepatitis B. Hepatitis B Immune Glob-
ulin (HBIG) should be given to individuals with an
exposure to the body fluids of a known hepatitis B pa-
tient, preferably within 24 hours of exposure.

Non-A/non-B hepatitis. Non-A/non-B hepatitis is
the most common transfusion associated (those trans-
mitted by blood transfusions) hepatitis. More than 90
percent of all transfusion associated hepatitis is non-A/
non-B. Recently there have been many documented
cases of fecal-orally transmitted non-A/non-B hepatitis.
Not very much is known about this disease except that
it mimics hepatitis B in symptor>s and is somewhat less
severe. Non-A/non-B hepatitis is probably a disease
caused by several different viruses of virus-like organ-
isms which have yet to be isolated.

Exercises (045):

1. Match the causative organism (or mode of trans-
mission) in Column B with the disease it causes in
Column A.

Column A Column B
— (1) Typhoid. a. Vibrio cholera.
——(2) Cholera. b. Entamoeba histolyvtica.
—(3) Giardiasis. c. Salmonella typhi.
— (4) Amebiasis. d. Urine from infected ani-
— (5) Shigellosis. mals.
——(6) Leptospirosis. e. Giardia lamblia.
—(7) Bacillary dysentry. f. Shigella bacteria.

2. How can waterborne diseases be prevented/con-
trolled?

3. What are two waterborne diseases that require fil-
tration or super chlorination fcr contro!?

4. What is a waterborne disease requiring a fresh water
snail as an intermediate host for the life cycle of the
pathogenic organism?
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5. State the primary mode of transmission (MOT) and
the major group affected for each of the following
types of hepatitis:

(a) Hepatitis A.

(b) Hepatitis B.

(c) Non-A/non-B hepatiiis.
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Airborne Diseases

RECALL THE chain of infection. Let’s discuss each of
its links for our study or airborne (or spread by the
respiratory route) diseases. The chain consists of (1)
source, (2) mode of transmission, and (3) susceptible
host.

Isolation of the source is a common control method
for respiratory diseases. This is accomplished by pre-
venting well persons from coming in contact with in-
fected patients, materials, and respiratory discharges.
Various methods or degrees of isolation can be em-
ployed depending upon the severity of the disease and
contributing factors. Outside of a hospital environment,
isolation is not very effective in stopping the spread of
respiratory diseases.

Modes of transmission (the middle link in the chain
of respiratory infection) are direct contact; droplet (re-
spiratory discharge) spread; and contact with fomites
(contaminated linens, eating utensils, and other articles
freshly soiled by discharges of infected persons). Some
control can be achieved by avoiding crowded living and
sleeping quarters and places of public gathering during
seasons of high incidence of respiratory disease. Edu-
cation of the public in personal hygiene is also helpful.
People should be instructed in such practices as cov-
ering the mouth and nose when coughing and sneezing,
practicing sanitary disposal of discharges from the
mouth and nose, avoiding indiscriminate use of com-
mon utensils and drinking vessels, and washing their
hands frequently.

Susceptible hosts, or the third link in the chain of
respiratory diseases, are found everywhere. It could even
be you ora friend of yours. Maintaining optimal general
resistance through proper diet, fresh air, exercise, and
general good health practices is a prime aid in pre-
venting infection. There are vaccines available for some
respiratory diseases, such as influenza, adenovirus, and
measles. Health education is a useful tool for informing
the susceptible host of the dangers of infection. This
chapter will describe the various respiratory diseases,
the Air Force Tuberculosis Detection and Control Pro-
gram, and the prevention of these diseases.

5-1. Respiratory Diseases

Acute diseases of the respiratory tract are among the
most common illnesses suffered by humans, and your
efforts should be towards disease prevention and con-
trol.

046. Identify causative agents and preventive/control
measures for respiratory diseases.

Meningitis. There are two main types of infectious
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meningitis: bacterial meningitis and viral meningitis.

Bacterial meningitis. Bacterial meningitis is usually
caused by one of three agents: Neisseria meningitidis,
Hemophilis influenzae, or Streptococcus pneumoniae.
This form of meningitis is transmitted by expcsure to
airborne droplets from the nasopharynx of an individ-
ual. Asymptomatic carriers (tinose infected which do not
have symptoms) are very common. This makes your
job of trying to locate the source of the infection ex-
tremely difficult. There are vaccines for protection
against N. meningitidis, and chemoprophylatic treatm-
ment can be used to protect the susceptible population
during an outbreak of the disease. There is also an ef-
fective vaccine for meningitis caused by S. pnewmoniae.
Education and the control of secondary infections are
effective preventive measures.

Viral or aseptic meningitis. This type of meningitis
may be caused by any of a variety of viruses. Viral
meningitis may mimic many other diseases, making it
difficult to locate the source of the infection. Viral men-
ingitis is rarely a fatal disease.

Streptococcal Sore Throat. Streptococcal sore throat
is caused by Streptococcus pyogenes (group A Strep). It
is transmitted by droplets from or close contact (touch-
ing, kissing, use of common drinking or eating utensils,
etc.) With infected individuals. The incubation period
for streptococcal sore throat is about 1 to 3 days. Certain
strains produce scarlet fever. Untreated, some strains
may go on to cause rheumatic heart disease, or glo-
merulonephritis (kidney inflammation). Most of yaur
prevention efforts should be aimed toward preventing
the complications of untreated streptococcal infection.
These sequella can be prevented by early diagnosis and
treatment. Both streptococcal sore throat and menin-
gitis may be transmitted in other ways although their
primary mode of transmission is by direct contact with
infected individuals or their respiratory secretions.

Influenza. Influenza is a respiratory disease which has
an incubation period of 1 to 3 days. It is caused by the
influenzas virus which has three major subtypes: A, B,
and C. The virus has two major identifying surface an-
tigens (protein substances on the virus): hemagglutinins
(H) and neuraminidase (N). This virus changes rapidly
because of changes in the H and N antigens. Minor
changes in the virus are referred to as an antigenic drift.
Major changes are called antigenic shifts. The antigenic
shifts may result in epidemic disease outbreaks. These
outbreaks seem to occur with a cyclic frequency. The
epidemic cycles of type A occur every 1 to 3 years and
outbreaks of type B every 4 to 6 years. It is unusual for
an outbreak of type C to occur. Preventive measures
for influenza are education and immunization of the
susceptible group. “Project Gargle™ is a special program



designed to monitor the incidence of influenza in the
Air Force and detect antigenic changes with virus.

Exercises (046):

1. State a respiratory disease that may have asympto-
matic carriers.

. What does the influenza virus do to change rapidly?

What is a antigenic drift?

. What are major changes in the virus called?

(V]

What is “Project Gargle?

How can you control the spread of streptococcal sore
throat infections?

047. Describe the transmission, diagnostic processes,
and s‘ages of tuberculosis.

Tuberculosis. Tuberculosis (TB) is normally a
chronic, subacute disease that most commonly affects
the respiratory tract but may involve other parts of the
body as well. You will start by reviewing what TB is,
and what it is not. Understanding the basic disease is
critical to appreciating why you operate the TB Detec-
tion and Control Program the way you do.

Causative organisms. Mycobacterium tuberculosis is
the organism that causes TB in humans (Mycobacte-
rium avium causes TB principally in chickens and
swine, while Mycobacterium bovis causes TB in cattle).
The atypical mycobacteria closely resemble the tuber-
culosis mycobacteria. This organism normally does not
cause disease in humans because the temperatures they
require for growth and reproduction are different from
normal human body temperature. Atypical mycobac-
teria sometimes do cause a tuberculosis-like disease in
humans (generally in people with underlying serious
illness) and because of this it’s important to destroy
these organisms. Treatment of atypical mycobacterium
infections is significantly different from the treatment
for disease caused by mycobacterial tuberculosis.

Mode of transmission. Tuberculosis is predominantly
an airborne disease. The tuberculosis bacilli contained
in contaminated droplets are coughed, sneezed, or
otherwise put into the air by a person with the active
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disease. These droplets in their original state are nor-
mally harmless to others because the large particles fall
to the ground, are filtered out by the hzirs in the nose,
or are removed from the larger air passages by a pro-
tective device, the “‘bronchial cilia.”

However, the dried residues of these contaminated
droplets—known as *‘droplet nuclei’’—may remain sus-
pended in the air for a prolonged period of time, ready
to be inhaled by a susceptible individual. This means
that an area that was occupied by an infectious person
may remain potentially contagious even in his tem-
porary absence. The nuclei are sufficiently sraall to by-
pass the natural defenses of individual’s upper
respiratory passages and to reach the alveoli (the minute
air sacs of the lungs) located at the end of the **bronchial
tree”’ (major air passages). This is where infection be-
gins.

A single exposure to an infectious person usually does
not result in infection in another individual. Normally
it takes prolonged exposure, such as that occurring in
classrooms among teachers and students or in the home
environment among family members. Exposure to in-
fected persons outdoors rarely leads to infection because
the bacilli are rapidly killed by ultraviolet light, and
normal wind currents carry the droplet nuclei out of
the breathing zone.

Crowded living conditions are conducive to the
spread of infections. In fact, studies of epidemics in
“closed environments”’—such as urban ghettos, board-
ing schools, and penal institutions show that virtually
all susceptible persons in these environments become
infected when even one actively sick person is present.

Indirect transmission of tuberculosis rarely occurs.
Preventative mez-ures are especially important for all
hospital personnel working with infectious TB patients.

Tuberculosis in humans can also be caused by other
mycobacterium. As little as 50 years ago, it was not
unusual for children to become fatally ill or perma-
nently deformed due to bovine tuberculosis contracted
by drinking raw milk from infected cows.Tuberculin
testing of dairy herds and pasteurization of milk have
virtually eliminated bovine tuberculosis as a serious
public hzalth problem in the United States. However,
in other parts of the world, bovine tuberculosis in hu-
mans is still a serious problem.

Stages of tuberculosis. For you to fully understand
how to control TB you need to be aware of the different
stages of the infection.

Primary infection. When a person inhales the tuber-
culosis bacilli, the organisms begin to multiply in the
body very slowly. Some remain at the initial site of
infection—the alveoli—while others enter the nearby
',mph nodes and the bloodstream. Within a few days,
the organisms are carried to most parts of the body.

During this first stage, wandering white blood cells,
called phagocytes, attack and destroy the bacilli in the
bloodstream. But bacilli outside the bloodstream, es-
pecially in the lungs, flourish and continue to grow. Two
to ten weeks after initial infection, the individual de-
velops a “tuberculin hypersensitivity.” This is simply a
sensitivity reaction in which specific white tlood cells,
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called lymphocytes, react to a protein part of the tu-
bercle bacillus known as *tuberculins.”” These same pro-
teins are used in the so-called tuberculin skin test to
detect infection in an individual. The response of the
lymphocytes to tuberculin is involved in the develop-
ment of a localized inflammation and the macrophage.

Macrophages engulf the bacilli and they, in turn, are
surrounded by layers of other cells to form the char-
acteristic mass of cells called a tubercle which gives tu-
berculosis its name. Some of the bacilli in the
macrophages may die; others may remain dormant for
many years,

Once this hypersensitivity reaction is established in
an in vidual, there will be a positive reaction to a tub-
ercu..a skin test. There are 15 million people in the
United States who are “tuberculin positive reactors”
according to the Centers for Disease Control (CDC).

Active disease. In more than 90 percent of the people
who are tuberculin positive reactors, the tubercle bacilli
cause neither signs nor symptoms of illness. In those
few positive reactors in whom the disease Joes become
active, this event may occur immediately after the initial
infection, or more commonly, many years later.

Primary tuberculcsis can progress to active disease in
several ways. In general, after the primary tubercle has
healed, the lesion becomes calcified. If healing is im-
perfect or if the bacilli kill the cells containing them
and multiply more rapidly than the host’s defense can
contain them, the bacilli spill out, become re-engulfed
by new macrophasges, and start new tubercles as sat-
ellites to the original ones. Ir the process, macrophages
and other tissue and blood cells that are killed form a
soft, caseous (cottage cheese-like) mass that, as it dis-
integrates, is discharged into an adjacent air passage,
leaving a cavity in the lung. The formation of the cavity
in the lung is the turning point for the individual as
well as for his close contacts. Astronomical numbers of
disease-causing bacilli are released daily from this cavity
into the air passages. Once there, they are expelled into
the air, in droplet muclei and can then infect a non-
infected person. Thus, the chain of infection-disease-
infection is perpetuated.

High risk groups. In 1982 there were less than 26,000
active cases of tuberculosis in the United States, ac-
cording to the Centers for Disease Control. In most of
these individuals, the disease was an activation of an
earlier latent infection. However, a few thousand of the
active cases were people who were previously negative
tuberculin reactors but had contracted active disease as
a result of a recent exposure to infectious patients. Sev-
eral thousand people who have previously been treated
for tuberculosis also suffer relapses every year.

One of the most puzzling aspects of tuberculosis is
why the infection exists in some, but not in others.
Efforts are being made to identify those groups of in-
dividuals who run a high risk of contracting tubercu-
losis. It has been established that household and
intimate contacts of active TB cases and hospital per-
sonnel working in TB wards are at an increased risk of
developing the disease. Most Americans already in-
fected with M. ruberculosis are in the older age groups
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and most reported active disease occurs in people over
the age of 45, especially males. However, the disecase
often spreads more rapidly in children and infants be-
cause of their immature immune system.

Socioeconomic factors, such as low income, substan-
dard housing, crowded living conditions, and inade-
quate health services contribute to the spread of any
infectious disease, including tuberculosis. In the United
States these conditions are particularly prevalent among
the poor, regardless of race. A recent study of 55.000
American Indians in tne Southwest showed that the
incidence of tuberculosis in these tribes is eight times
thc national rate. Poveri,-siricken white groups, such
as migrant farm workers, are also heavily affected.

Geographically, tuberculosis is more common in
large cities, especially in the inner city chetto areas. In
the past 10 years, the case rate in cities with populations
greater than 250,000 has been double that for the rest
of the country.

Scientist speculate that tuberculosis reactivates when
a person’s immune system becomes impaired by disease
or for other reasons. That may be who certain medical
conditions are frequently associated with tuberculosis.
These include diabetes, immune deficiency diseases
(AIDS), and chronic lung diseases, such as silicosis and
asbestosis. Alcoholics also have an unusually high rate
of tuberculosis.

Symptoms and diagnosis. The vast majority of people
with a primary tuberculosis infection do not have any
symptoms. Occasionally, there is a slight fever, a skin
reaction, or a general feeling of discomfort that marks
the development of tuberculin hypersensitivity. These
symptoms usually disappear and the infection enters a
dormant stage.

The active stage of tuberculosis is normally marked
by an insidious onset with vague symptoms that may
go unnoticed by the individual. These may include fa-
tigue, nervous irritability, weight loss, fever, chilliness,
night sweats, loss of appetite, or a ‘‘cold’’ that hangs on.
Coughing is uncommnon in early phases of the disease.
Two severe symptoms—hemoptysis (spitting up of
blood or blood stained sputum) and chest pains—are
surprisingly uncommon. Shortness of breath does not
usually occur until the lungs are extensively damaged.

The methods used by physicians to diagnose tuber-
culosis include a history of symptoms, physical signs,
MICroscopic examination of the patient’s sputum, chest
X ray, and tuberculin skin testing. The sputum of the
patient is studied primarily to isolate the tubercle bacilli
and also to distinguish Mycobacterium tuberculosis
from other mycobacteria, which cause diseases that are
difficult to differentiate from tubercuiosis.

Common sites/detection of infection. Close to 80 per-
cent of the newly diagnosed tubercuiosis patients in the
United States first come to physicians or health workers
because of symptoms. One of the major goals in con-
trolling tuberculosis is to detect such people before they
infect others. This 1s where the tuberculin skin test
(TST) plays a valuable role.

Several tuberculin tests are available, but the Man-
toux test is probably the most satisfactory and widely



used. In this procedure, the purified proteins (tuber-
culines) isolated from the tubercle bacilli are injected
intradermally (between the layers of the skin). If the
person has been infected with tubercle bacilli previ-
ously, a sensitivity reaction occurs within 48 to 72
hours, resulting in a hard, red, raised spot at the injec-
tion site. When the purified protein derivative (PPD)
test is used. the size of the hardened area is significant.
An area of 10 millimeters (about 1/2 inch) of greater
in diameter indicates a positive reaction.

The tuberculin test can also be performed with mul-
tiple puncture technigues such as the tine test. The ma-
jor use of this test is in large scale screening programs.

In the multiple puncture tests the purified protein de- -

rivative is still placed intradermally, but in an unmea-
sured amount so the size of a rcaction is not measured.
The fact that a reaction occurs should result in our
administering a PPD.

The tuberculin tests have certain limitations. Most
importantly, the reaction is essentially the same in a
person who is merely infected with tubercle bacilli and
a person who has active disease. When a TB skin test
reaction is positive, a chest x ray is required to find out
if the person has active disease. If a physician finds a
positive reaction, he m..y order a chest x ray to find out
if the person has the active disease.

False positive and false negative reactions sometimes
occur in people infected with atypical mycobacteria.
False negative reactions can also occur due to a variety
of other circumstances, including improper test meth-
ods, when the individual has an underlying immuno-
suppressive disease, has been vaccinated recently with
a live virus vaccine. is on immunosuppressive drugs, or
when a person has active tuberculosis.

Through a combination of selective tuberculin skin
testing, infected persons are detected and treated. The
relentless cycle of infection-disease-infection is being
broken.

Exercises (047):

1. What is TB?

[§9)

What is the causative organism for TB in humans?

. Why are you concerned with atypical mycobacte-
rium?

. What is the primary mode of entry for the tubercle
bacillus in humans in the United States?
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. What usually happens in the first stage (primary) of
TB infection?

What are some symptoms of active TB?

What four criteria are required for the diagnosis of
the clinical disease?

5-2. Tuberculosis Detection and Control Program
Nobody gets tuberculosis anymore, right? Wrong.
Three million people a year die of TB. Ten to 12 million
people, in any given year, are sick with TB. Fifty to 160
million people each year (16 million of those are Amer-
icans) become newly infected with TBAs an environ-
mental medicine specialist, you will play an extremely
important role in helping people not get sick with TB.
The Air Force’s Tuberculosis Detection and Control
Program is a direct extention of the programs you can
find at every country health department in the United

States. We (the EHS) conduct the program for the Air
Force.

048. Describe the appropriate management of individ-
uals monitored on the TB Detection and Control Pro-
gram.

Chemotherapy. Tyberculosis is largely a preventable dis-
ease. In the United States, prevention has focused on
identifying infected individuals—especially those who
run the highest risk of developing active disease—and
treating them before they become ill.

Chemoprophylaxis (the use of drugs to prevent dis-
ease) is primarily accomplished with isoniazid (INH)
which is taken daily for 1 year. The INH and the other
medications used to treat TB act to destroy or render
“harmless” the bacteria that cause this disease. A mul-
tiple drug regimen is not necessary in preventive treat-
ment since there are relatively few tubercle bacilli
present in an infected person, in contrast to the
hundreds of thousands of organisms in a person with
the active disease.

Most people who have a positive tuberculin skin test
are at some risk of developing the active disease. Public
health officials highly recommend preventive therapy
for six groups of individuals who run the highest risk
of contracting the active disease. They are (1) household
contacts of people with the active disease; (2) people
who have recently shown a conversion in their tuberulin
skin test from negative to positive (indicating recent
infection); (3) persons with previously known tuber-
culosis, now inactive, who have not had adequate chem-
otherapy; (4) roaitive tuberculin reactors with abnormal
lung findings in their chest x ray (calcified granulomas);
(5) positive tuberculin reactors less than 35 years old;
and (6) people with a positive tuberculin test who have
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certain underlying medical conditions (such as diabetes,
leukemia, or Hodgkin's disease), those who have had a
gastroectomy, or who are receiving immunosuppressive
drugs.

People undergoing chemoprophylaxis should be su-
pervised by a physician because of the possibility of
developing isoniazid-related liver disease (chemical hep-
atitis). Persons over 35 years of age are at a greater risk
of developing hepatitis from the INH medication.

Taken as directed by ¢ physician, isoniazid is 90 per-
cent effective in preventing the development of active
TB. One of the major problems has been motivating
pcople to continue taking the drug for the required
length of time when they feel fine.

INH is the most effective single drug in the treatment
and prevention of TB. Adverse reaction to this medi-
cation may result in chemiclly induced hepatitis. The
recommended adult treatment of INH is 10 mg per kg
of body weight taken orally, not to exceed the maximum
daily adult dose (300 mg day). Pyridoxine is a form of
vitamin B6 that may be taken with INH to counteract
the INH’s interference with a persons intestine being
able to absorb the adequate amounts of the vitamin
usually available in normal diets. Not all physicians pre-
scribe the pyridoxine. If the pyriodoxine is prescribed,
then the usual recomrnended dose for adults and chil-
dren is 50 mg per day taken crally.

INH and other medications are used for the treat-
ment of the active disease. The discovery of specific
drugs to treat tuberculosis, beginning with the antibiotic
streptomycin in 1944, marked a new era in controlling
this disease. Prolonged bed rest in sanitariums is no
longer generally necessary. Although a patient may be
treated in a hospital, he may be discharged safely pos-
sibly within a few weeks—when TB organisms can no
longer be detected in the sputum. One problem with
drug therapy is the likelihood that some bacilli may be
resistant to a particular drug. To reduce tne possibility
that these bacilli might survive a one-drug regimen, doc-
tors usually prescribe combinations of two or more an-
tituberculosis drugs.

Isoniazid, streptomycin, rifampin, ethambutol, and
para-aminosalicylic acid are the primary medicines
used in the treatment of tuberculosis. Of these, isoniazid
is probably the best and most valuable of the currently
available drugs. It is easy to administer (by mouth), it
has few side effects, and it is inexpensive. The combi-
nation of isoniazid and one of the other drugs, such as
ethambutol or rifampin, has had excellent results in the
treatment of active tuberculosis patients.

Today, the principal cause for failure of therapy is
the failure of patients to take medications as prescribed
or to take them for an adequate period of time.

INH patient followup. Initially, once the physician,
physician’s assistant, or nurse practitioner places an in-
dividual on INH chemoprophylaxsis it is your respon-
sibility to ensure that the patient is educated and
monitored monthly while on the program. You should
counsel the patient on the proper ways of taking the
medication and about the possible signs and symptoms
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of adverse reactions to the INH medication. Drug in-
duced hepatitis, (inflammation of the liver caused by a
drug) is of utmost concern. Such symptoms as brownish
urine, clay-colored stool, yellow eyes or skin, loss of
appetite, fatigue, and malise (i.e., feeling of bodily dis-
comfort) may mean the patient is having this adverse
reaction tc the INH chemoprophylaxis. Other adverse
reactions to INH are rash, arthritis, and drug fever. They
should notify the environmental health section im-
mediately if symptoms occur, so that you can arrange
for physical evaluation. Any of these symptoms should
be reason for concern, and the patient should be eval-
uated by a physician. Monthly liver function tests
(SGOT/SGPT) must be accomplished on individuals
taking INH. There are a number of factors that can
cause elevated SGOT test results (e.g., foods, coffee and
alcohol). If these liver function evaluations are greater
than three times the baseline or normal results, the pa-
tient should be monitored closely at frequent intervals
for drug reaction signs and symptoms and liver function
tests.

Routine monthly followup would include an inter-
view for indication of adverse reactions to the INH, a
liver functinn test, and the INH (and Pyridoxine) refill.

The INH prescription refill should provide only 1
month’s supply at a time. There are exceptions to this
(such as PCS/TDY to a remote base and leave) where
up to 11 months of INH and Pyridoxine may be given
to the patient,but this can only be done if the capability
for the medical monitoring (liver function tests, phy-
sician, etc) exists at the gaining facility. Before the pa-
tient leaves (PCS, TDY, etc.) he or she is counseled
concerning the importance of continuing medical su-
pervision and is “stabilized” on therapy. By *‘stabilized”
we mean that you insure that the patient has not ex-
perienced any adverse reactions to INH and his or her
liver function tests are within normal limits. The patient
should be stabilized for at least 30 days prior to reas-
signment.

Flying personnel on the TB Detection and Control
Program are managed by the flight surgeon’s office.
Flying personnel have the same requirements as others
on the program except they are on flying status. These
personnel must be grounded fro 7 days when initially
started on INH medication and then given a waiver to
fly if they are considered stable on the therapy. Re-
member, the patient may be symptomatic without el-
evated liver function tests or asymptomatic with
elevated liver function test. In either of the above sit-
uations the patient should be evaluated by a physician.

Medication interruption. If the INH is discontinued
(by the doctor or patient) prior to the full 1 year treat-
ment, patients should receive chest x ray once a year
for 3 years. Also, a chest x ray once a year for 3 years
is the alternative you should use to monitor for patients
not placed on the chemoprophylaxis. Chest x rays can
detect devesloping TB in patients who were discontinued
or for some reason not started on preventative medi-
cation.
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Excereises (048):

1. What medication is indicated for those at an in-
creased rish for developing active TB?

to

. When should bacteriologicl studies (sputum tests) be
ordered on an individual?

3. Who is considered for INH chemoprophylaxsis?

4. What action should be taken if the patients liver
function test is more than three times as much as
the baseline resuits?

049. Describe the administrative requirements for the
TB Detection and Control Program.

Administrative Requiremenst. An AF Form 2453,
Tuberculosis Detection and Control Data is completed
on each person requiring follow-up. This form may be
held in a suspense file in environmental health service
until treatment is completed, provided the patient’s
treatment record is identified to alert physicians that
the person is on INH chemotherapy. On the AF Form
2453, you must annotate the results of the baseline and
monthly liver function tests, baseline chest x rays, etc.
A complete and accurate record is kept in the AF Form
2100 series treatment record of all patient interviews,
physician evaluations, medication refills, etc. Anytime
you are making entries on the SF 600, Health Record—
Chronological Board of Medical Care, in the patient’s
medical record, use a problem oriented medical record
entry system, such as the Subjective, Objective, Assess-
ment, and Plan (SOAP) format. This form of docu-
menting is required by the Joint Commission for the
Accreditation for Hospitals (JCAH) manual. Annotate
the SF 600 each time the individual is seen in environ-
mental health service.

Flag AF Form 2100 series, treatment records, when
the patient is initially placed on INH chemotherapy.
This “*flag” alerts the medical record section that the
patient must report to environmental health services
prior to PCS/TDY and upon arrival to his or her new
duty station.

The following situations would be cause for a person
to be closely monitored while on INH chemotherapy:

a. Currently using any other medications on a long
term basis.

b. Taking diphenylhydantoin (medication for epi-
lepsy).

¢. Those who use alcohol daily.
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d. Have previously discontinued INH because of sus-
pected adverse reaction.
¢. Suspected to have chronic liver disease.

Pregnant or breast freding mothers should not be
reccommended for chemoprophylaxis. If they are al-
rcady on INH prior 10 the pregnancy you should rec-
ommend that the medication be discontinued, then
restarted (for 1| year) aftes breast feeding. Always re-
member, the physician will make the final determina-
tion concerning what the appropriate medical
treatment of the patient should be. He or she may at
timos ask you what your rccommerdations are, in
which case you should refer to the regulation regarding
the p:ovlem (i.e., TB, AFR 16i1-29) and the current
Control of Coinmunicable Diseases in Man, published
by the American Public Health Association, etc. Again,
remember the physician will make the final decision
for the treatment of the patient. Refer the patient to
the doctor anytinie you detect something that you feel
requires a medical evaluation. Ensure that the docter
is aware of these circumstances prior to determination
of the patient’s disposition.

Bacille Calmette-Guerin Vaccinatic as. Although
isoniazid is preferred in the United States as a means
of preventing tuberculosis, the BCG vaccination is
widely used in many parts of the world.

In 1922, the first live vaccine against tuberculosis,
known as Bacille Calmette-Guerin (BCG), was tested
in humans. This vaccine was prepared from a strain of
Myacobacterium bovis by two French scientists, Albert
Calmette and Camille Guerin, who were able to weaken
the virulence of the original organisms over a period of
many years. Today, all existing BCG vaccines are de-
rived from this attenuated strain.

The rationale behind BCG vaccination is based on
the finding that the response to a first infection with
the tubercle bacillus differs from the response to a sub-
sequent infection. The second infection is much more
easily held in check by the body than the first infec-
tion—which often progresses directly to active tuber-
culosis—and so it appears that the host acquires some
immunity from the primary infection.

The aim of BCG vaccination is to prevent the po-
tentially harmful natural primary infection with a
harmless, artificial, primary infection. The hope is that
this will enhance resistance to a subsequent virulent
infection. Chemoprophylaxis, on the other hand, is
geared mainly to those individuals who have already
been infected. BCG has been shown to vary in its ability
to protect a person from being 10 percent effective to
60 percent effective. While its relative ineflectiveness is
the reason it is not used in the United States, rost
experts agree that BCG vaccination is of major value
in areas of the world (particularly developing countries)
where the incidence of tuberculosis infection is still
high. Recently, in 38 African and Asian countries, more
than 31 million vaccinations were given primarily to
newborn infants and school children. You may inter-
view patients who have received this vaccination. Fol-
lowing this vaccination most individuals will convert

i\
-y



to TST positive. However. after about 10 years, most
will revert back to negative. It is impossible to predict
what the TST will be for BCG vaccinated persons, there-
fore the vaccinated patient should be treated as any
other positive reactor. A necgative or doubtful result
would indicate that the patient should be followed as
any nenvaccinated individual with the same reaction.

Annual Reporting. Compiling the annual report can
be easy if you maintain accurate data monthly. See fig-
ure 5-1 for a suggested monthly record keeping report.
The data is obtained from the immunization clinic (and
any other clinic doing TST's) monthly. The annual re-
port needs to be submitied to your major command
annually in the month of January. Refer to AFR 161-29
for the specific requirements for the annual report.

Bear in mind the importance of adequate followup
on patients taking tuberculin medicatior. For INH pa-
tients the main concern is the patient’s developing an
adverse reaction—especially drug-induced hepatitis.
There are other adverse reactions, but we monitor pa-
tieats mainly to ensure that their liver is still able to
function as it should.

Many peopie no longer regard TB as an urgent health
problem. However, even today, TB is the second leading
cause of death from infectious disease in the United
States and represents a massive economic burden to
individuals and society. As environmental health spe-
cialists you spend a respectable amount of your time
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involved in the TB Detection and Control Program. It
is time well spent.

Exercises (049):

1. Where is the AF Form 2453, Tuberculosis Detection
and Control Data. maintained while a patient is on
chemotherapy?

2. What should happen if a BCG vaccinated person is
positive [PPD?

3. When is the annual TB report submitted toc major
command?

5-3. Respiratory Disease Prevention

The prevention of respiratory diseases is often very
difficult for the following reasons (1) the mobility of
our population; (2) the existence of asymptomatic car-
riers (bacterial meningitis); (3) rapidly changing viruses

The following information is submitted for the month of

in accordance with AFR 161-29.

US MILITARY US NON- US TOTAL TOTAL
FLYER/NON MILITARY MIL/NON FOREIGR
FLYER ADULT 10-19 MIL NATIONAL
1. No. of persons receiving
one or more tuberculin skin .
tests.,
2. No. of persons determined
negative (only reactions which
were read as negative).
3. No. of persons determined
to be PPD Positive.
—
4, No. of persons determined
to be doubtful.
5. No. of persons who failed
to return to have test read.
6. Identification of persons with positive TB skin tests:
NAME STATUS/RANK SSAN PHONE DATE EMS DISP
a,
b.
C.
d.
e.
f.

Signature of Person Compieting Form

Figure 5-1. Suggested format for monthly TB data log.
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(influenza); (4) limited number of vaccines; and (5) the
limited acceptance of immunization programs.

050. Describe how airborne diseases may be controlled.

Preventing respiratory diseases is not always possible.
However, you can contro! the spread of airborne dis-
eases by instituting the following fundamental control
measures:

a. Avoiding overcrowded conditions (at home and
work).

b. Educating the suscepiible population about how
respiratory diseases are caught, spread, and controlled.

¢. Maintaining surveillance of the population
through biostatistics and effective disease reporting;
screening and testing of the population; and searching
for contacts of infectious diseases.

d. Isolating and treating infected individuals to con-
trol the sources of the infection.

e. Vaccinating the susceptible population when pos-
sible, thereby breaking the chain of infection.

J- Instituting chemoprophylatic treatment where ap-
propriate.

These are j . a few basic measures geared to the

control of respiratory infections. Certain diseases may
require different control measures (other than the ones
listed above) in order to prevent or control an outbreak.

Respiratory diseases can definitely have an adverse
effect on the Air Force mission. You are essential in
supporting our mission by advising and recommending
effective prevention, surveillance, and control programs
for these diseases.

Exercises (050):
1. Cite ways in which you can maintain surveillance of

a population to deteci and control the spread of re-
spiratory diseases.

2. Why are respiratory discases often difficult to pre-
vent?

3. Cite four ways to control the transmission of re-
spiratory diseases.



Sexually Transmitted Diseases

SEXUALLY transmittable disease (STD), sometimes
referred to as ‘‘venereal disease’ or VD (after Venus,
the Goddess of Love), is spreading more rapidly than
all other communicable diseases combined.

STD refers to several serious contagious diseases, usu-
ally transmitted by sexual contact. Sexually active peo-
ple face an increased risk of infection since partners can
have a STD, not know it, and infect others with it. The
symptoms of a STD may not appear for some time,
may not be recognized, or may be slight until severe
complications set in.

In most cases, STDs can be easily diagnosed and
treated without harm to anyone. This, however, re-
quires knowledge about the diseases, early medical care,
and immediate notification of persons exposed to the
infection. Fortunately, STDs can be prevented. Some
of the prevention methods will also be covered in this
chapter.

6-1. Major Sexually Transmitted Diseases

In this chapter we will describe the major sexually
transmitted diseases, how to do an STD interview, and
the Air Force STD program. Additionally, you will no-
tice that we have included a review of the human re-
productive system. This was necessary because of the
nature of the subject matter we will be covering.

051. ldentify parts of the human reproductive systems
and cite signs or symptoms, transmission, and compli-
cations of gonorrhea.

The Human Reproductive System. The female organs
are almost entirely within the body (fig. 6-1). The prin-
cipal parts that are visible from the outside are the labia.
These surround the opening of the vagina, which is a
passage made up of many folds of mucous tissue that
provide considerable elasticity. The vagina has a moist
protective lining called mucous membranes because of
its susceptibility to the outside world. For example, the
mouth is constantly exposed to environmental elements
and therefore has mucous membranes, as does the
throat. Mucous membranes in the vagina constantly
shed old cells an replace them with new ones. This
process is noticeable, in most women, as a slight clear
or white discharge. This discharge becomes heavier at
different times but is perfectly normal unless it produces
an itching sensation or has a foul odor. At the innermost
part of the vagina is the cervix which is the mouth of
the uterus (womb). The uterus is a pear-shaped organ
composed of interlacing muscle fibers with a special
glandular membrane lining. From each side of the top
of the uterus extend two passageways known as the fal-
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lopian tubes which connect with the ovaries. Notice that
the bladder is located in front of the uterus and that
the urinary tract is not as intimatelv connected with
the sex apparatus as is the case in the male.

The sex organs of the male are partly on the outsida
and partly on the inside of the body (fig. 6-2). The parts
that are visible from the outside are the penis and the
scrotum. Inside the scrotum are the testicles and the
epididymis. The testicle is the organ in which the life-
giving sperm are produced. When these cells mature
they pass into the coils of the epididymis where they
further develop. They then pass through the vas def-
erens in the spermatic cord to the urethra. The urethra
is a tube that extends from the bladder through the
penis. The urethra, as other parts of the body that come
in contact with external constituents, is lined with mu-
cous membranes.

The male urinates and ejaculates semen (although
not simultaneously) through the opening at the tip of
the penis called the urethral or ui .nary meatus. Sexually
transmitted diseases can enter tke body through the
meatus or the skin of the scrotum or penis.

Gonorrhea. Gonorrhea—the most common STD—
is spread from one individual to another by intimate
vaginal, oral, or rectal contact with an infected p.rson.
It is caused by the bacteria Neisseria gonorrhoeae (gon-
ococcus) which attacks mucous membranes of the
penis, vagina, rectum, urethra or throat. The gonococ-
cus quickly dies in air; thus, it is almost impossible to
catch gonorrhea from objects that have been used by
an infected person.

The gonococcus travels from the mucous membranes
of the infected partner to the uninfected partner’s mu-
cus membrane. This bacteria may not always infect the
uninfected partner. They often die during the transfer,
and therefore chances of catching gonorrhea are about
50 percent in any single exposure. However, repeated
sexual intercourse with the infected person greatly in-
creases the chances of deveioping the infection.

Uncomplicated gonorrhea in the male. Common
terms often used to define penile gonorrhea, such as
the drip, burn, and clap, actually explain how the dis-
ease affects the penis. When the gonorrhea germ enters
the penis, the boc¢ - responds with white blood cells
(from the blood) that attack and consume most of the
bacteria. However, the germs quicklv overpower the
body’s natural defenses. Usually 3 to 7 days after con-
tact, gonorrhea causes a thick, whitish-yellow discharge
of pus (drip) from the penis, consisting of dead urethral
cells, bacteria, and white blood cells. The meatus be-
comes swollen, causing the lips to come closer together
(clap). Because of this infection urination can be dif-
ficult and mildly t» severely painful (burn). Sometimes
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Figure 6-1. Female reproductive system.

a drip without burning, or burning without a drip, will
occur. Either or both should be reported to a physician.

More often today, some men do not develop symp-
toms of infection. These ‘“‘asymptomatic’’ males do not
seek medical care and are a major factor in complicated
and reinfected cases of gonorrhea. Untreated penile
gonorrhea can cause painful inflammation of the pros-
tate gland, scarred tissue inside the penis, and intense
irritation and swelling of the testicles, leading to sterility.

Uncomplicated gonorrhea in the female. The gono-
coccus infects the cervix, uterus and/or fallopian tubes
of women. The germ cannot normally affect the vagina
of a woman after puberty because the lining of the va-
gina and vulva becomes thicker due to hormone
changes and is difficult for the gonococcus to penetrate.
The normal flora of the vagina also make it an unat-
tractive “home” for the gonococcus. Gonococcal in-
fections in women may produce an unusual discharge
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from the mucous membranes of the infected genitals.
Women normally have a vaginal discharge (mucous)
that occurs in excess during sexual excitement, during
ovulation, a few days before menses, and during preg-
nancy. Therefore, a discharge because of infection may
initially go unnoticed. Occasionally, a burning sensa-
tion may occur during urination. Approximately 80
percent of cases in women are asymptomatic; therefore,
it’s very important for men with symptoms to notify
their female sexual partners and for women to request
an examination for gonorrhea if they believe they’'ve
been exposed.

Untreated, gonorrhea in women can become ex-
tremely serious, leading to pelvic inflammatory disease
(PID) and the risk of passing the disease to the newborn
during birth. PID can cause sterility (inability to be-
come pregnant) or an abnormal pregnancy in the tubes.

Nongenital gonorrhea. If the site of infection is not
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genital, it is likely that symptoms may go unnoticed in
both sexes. Rectal gonorrhea, caused by anal penetra-
tion, and pharyngeal gonorrhea, caused by practicing
fellatio (oral penile penetration) are examples of the
types of uncomplicated nongenital gonorrhea. When
symptoms are present, in cases of rectal gonorrhea, they
include a rectal mucous discharge, intense rectal irri-
tation, a feeling of incomplete evacuation after defe-
cation, and burning pain during defecation or anal
intercourse. Rectal contacts of persons with penile gon-
orrhea should receive treatment since medical exami-
nation and diagnostic cultures may not detect rectal
gonorrhea. Pharyngeal gonorrhea (oral gonorrhea) in-
fects the throat. If symptoms are noted, they include a
mild to severe sore throat, fever, and chills.

Complications. Gonorrhea is a serious disease. If left
untreated it may produce some serious complications
in both the male and female.

Bladder

Penis

Urethra

roreskin

Meatus

Male complications. If untreated, the symptoms of
gonorrhea will eventually disappear, but the individual
is still infected with the disease. The bacteria travels up
the urethra and infects other organs in the reproductive
system, such as the prostate gland. Pain or urination
becomes more severe and is felt in the whole penis, not
just the meatus. Eventually, an abcess forms in the pros-
tate gland causing a feeling of heat, pain, or swelling in
the lower pelvis or around the anus, severe pain on
moving the bowels, and high fever. The enlarged, in-
fected prostate presses on the bladder, making it diffi-
cult or impossible to urinate. The abscess eventually
breaks down into the urethra or rectum, releasing pus.
Most men, however, do not develop a prostatic abcess
and the untreated disease can continue for a long time
causing only minor symptoms.

In about 20 percent of men who remain untreated
for longer than a month, the bacteria spread down the
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Figure 6-2. Male reproductive system.
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vas deferens (tube from prostate to testicles) and reach
the epididymis on the back of one or both of the tes-
ticles, causing gonococcal epididymitis. Epididymitis,
which occurs more commonly on the left side, causes
pain in the groin, a heavy sensation in the affected tes-
ticle, and the formation of a small, hard, painful swell-
ing at the bottom of the testicle. The overlying skin of
the scrotum becomes red, hot, and painful.. Even when
treated, gonococcal epididymitis leaves scar tissue
which closes off the passage of sperm from the affected
testicle. Since epididymitis is usually restricted to only
one testicle, even such advanced gonococcal infection
does not often lead to sterility; however, if the infection
is left untreated, both testicles become involved and the
man is left sterile.

Early gonococcal urethritis is often painful, uncom-
fortable, and obvious, which leads many men to seek
early medical treatment. Modern antibiotics are rapidly
effective and completely prevent the occurrence of com-
plications or permanent effects such as sterility. Thus,
complications of gonorrhea in the male are extremely
rare today and even when treatment is delayed, total
recovery is the rule.

Female complications. Complications can also occur
in the female if the gonococcal infection is not treated.
Infective heavy vaginal discharge or menstrual blood
may be manually transferred to the rectum and result
in infection. Gonococcal infection of the rectum, called
gonococcal proctitis, develop in 40 to 60 percent of
women who have genital gonorrhea.

Gonorrheal pelvic inflarnmatory disease (PID) is a
serious complication that may occur in the female. Un-
complicated gonorrhea does not produce noticeable
symptoms in most women and the infection is often

not treated. If treatment is delayed for more than 8 to
10 weeks, the bacteria may make their way into the
uterus. This may be the start of the most common com-
plication of gonorrhea in women, PID, which occurs
with about 50 percent of the untreated cases of uncom-
plicated gonorrhea. During menstruation when the bac-
teria can multiply rapidly in the dead cells and
discharged blood of the uterus lining, they spread
quickly up the sides of the uterus and attack the inner
walls of the fallopian tubes. This infection of the fal-
lopian tubes is called salpingitis (fig. 6-3). The infection
can travel out of the fallopian tubes and invade the
pelvic cavity. When this occurs the pelvic tissues be-
come swollen and inflamed. This is called pelvic in-
flammatory disease. The infection may block the open
ends of the fallopian tubes (next to the ovaries), allowing
pus to collect in the tubes. As infection builds, the size
of the tubes becomes grossly enlarged. The fallopian
tubes quite frequently remain blocked by scar tissue,
leaving the woman sterile. A woman with gonococcal
PID may experience one or more of the following symp-
toms: lower abdominal pain, pelvic tenderness, elevated

. temperature, dysuria (painful or difficult urination), va-

ginal discharge, nausea, and vomiting.

Although antibiotic treatment given early cured PID
and often prevents permanent blockage of the fallopian
tubes, treatment cannot repair whatever damage has
already occurred. In other words, the infection is cured
but the pelvic organs never fully recover.

In most women, damage to the pelvic organs caused
by the PID causes no symptoms; but some women have
chronic mild to moderate lower abdominal pain which
may worsen during menstruation, sexual intercourse,
fatigue, or constipation. Some women who suffer from

UTERUS

NORMAL
FALLOPIAN TUBE

INFECTED
FALLOPIAN TUBE

Figure 6-3. Salipingitis.
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pelvic residue experience repeated attacks of severe,
lower abdominal pain and may ultimately have to have
a hysterectomy (removal of the uterus and tubes) for
relief.

Other complications. Some people who have an un-
treated gonorrheal infection for more than a few weeks
develop gonococcal septicemia. This condition exists
when the gonorrhea germ leaves the genital area and/
or anal canal and enters the bloodstream. Another term
used to explain this spread of gonorrhea is ‘‘dissemi-
nated gonorrhea.” Gonococcal speticemia, although
rare, mostly occurs in women and homosexual males
who are more likely to have the disease for a long time
without any noticeable symptoms. The presence of the
gonococcus bacteria in the bloodstream can cause
symptoms such as fever, malaise, loss of appetite, and
more seriously, arthritis and dermatitis. Eventually, the
gonorrheal bacteria may invade the he..rt, liver, and
central nervous system. However, this extent is ex-
tremely rare. Only a few cases have been reported in
the past three decades.

Gonorrhea may enter a newborn’s eyes as it passes
through the birth canal of the infected mother. This eye
infection of the newborn is called gonococcal opthal-
malia neonatorum. One or both of the newborn'’s eyes
may be infected with symptoms occurring within 48
hours of birth. The newborn’s eyes become red, swollen,
and painful, ejecting pus between the eyelids which may
be swollen shut.

Exercises (051):
l. What is the moist protective lining present in certain

parts of the body that continuously sheds old cells
and replaces them with others?

2. How do sexually transmitted diseases enter the male
body?

3. In the woman’s body where does the gonococcus
initially infect?

4. Cite symptoms of disseminated gonorrhea.

5. If gonorrhea is left untreated, approximately, ap-

proximately how long will it take for pelvic inflam-
matory disease to occur?
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6. What may result in the female if PID is left un-
trcated?

052. State how gonococcal infections are diagnosed and
treated.

Diagnosis. Gonorrhea may be cffectively cured, leav-
ing little damage to the body, if properly diagnosed and
trcated soon after infection. However, treatment does
not cause immunity, and the individual can be rein-
fected. Individuals who treat themselves with leftover
antibiotics or black-marketed antibiotics may cause the
symptoms to disappear, but the disease will persist in
the body. Self-treatment is dangerous (because it is
mostly ineffective) and can cause mutant, antibiotic-
resistant strains and widespread infections.

Diagnosis for gonorrhea includes history of signs and
symptoms and identification of Neisseria gonorrhoeae
in body secretions. In males with the classical urethral
discharge, the presence of ‘‘gram-negative intracellular
diplococci™ (GNID) in stained films of the discharge is
good grounds upon which to base the diagnosis. This
procedure is called a smear and can also be used for
identifying N. gonorrhoeae in other parts of the body
that produce pus cells in the symptomatic discharge.
Although the smear is sufficient in identifying the pres-
ence of gonorrhea in symptomatic males, cultures are
often necessary to confirm diagnosis (i.e., asymptomatic
male/female). Cultures from the throat and anal secre-
tions should be routinely done on patients in whom
gonorrhea infection is suspected.

Cultures are used for diagnosis in all suspected cases
and in screening programs. Routine culture sites for
females include the endocervical and rectal areas (never
the vaginal area in adult females). If no N. gonorrhoeae
is identified after 48 hours the culture . considered
negative.

Treatment. Active cases should be treated in accord-
ance with current Centers for Disease Control (CDC)
guidelines. Followup test of cure (TOC) cultures should
be taken from the infected site 3 to 10 days following
treatment (3 to 7 days for penicillin resistant strains; 7
to 10 days for penicillin sensitive strains). The increased
incidence of treatment resistant strains and recognition
of reinfection or serious complications of gonococcal
infections make the test of cure examination a vital and
essential phase of followup on gonorrhea cases. Since
resistant strains of the infection, such as Penicillinase-
Producing Necisseria Gonorrhea, are a major cause of
treat nent failure, all TOC isolates should be w2sted for
penicillinase production.

In recent years more and more cases have been re-
ported in which the gonococcus is resistant to treatment
with penicillin. This resistant strain, called Penicilli-
nase-Producing Neisseria Gonorrhea (PPNG), pro-
duces beta lactamase, an enzyme which makes it totally
resistant to penicillin. This strain of gonorrhea is more
widespread in large citie:- on the East and West coasts
of the United States and in most Asian countries. Mil-



itary personnel, because of assignments to endemic
areas, are at increasing risk of developing PPNG. All
test of cure cultures identified as positive must be tested
for PPNG. Patients with PPNG and their sexual part-
ners should be treated and follow up in accordance with
current CDC guidelines.

All patients treated fro gonorrhea should have a ser-
ologic test for syphilis prior to treatment for gonorrhea
and, if treated with any regimen other than 4.8 million
units of aqueous procaine penicillin G, should have
monthly serologies for 4 months following treatments.
Patients with gonorrhea whose serologic test for syphilis
is positive should be appropriately treated for syphilis.

Exercises (052):

Place a T in front of the correct statements. £xplain
why others are false.

— 1. The presence f*Gram-negative intracellular di-
plococci” in stained films of urethral discharge
confirms gonococcal infections in the asymp-
wxmatic male.

. Positive results cn a test of cure (TOC) culture

could mean the individual has been reinfected
or has a resistant strain to the antibiotic used in
treatment.

—_ 3. Anindividual with gonorrhea, who has also been
exposed to syphilis, should be treated with 4.8
miilion units of aqueous procaine penicillin G
and should have monthly serologies for 4
months.

053. Specify the causative organism, transmission, in-
cubation period, stages, and complications of syphilis.

Syphilis. Syphilis is one of the most commonly
“heard of™ sexually transmitted diseases of our times.
Most people have “*heard” that syphilis can get in your
blood and attack your vital organs such as your heart
or liver; that syphilis can make you deformed, insane,
and even kill you. Although frightfully true, these state-
ments are characteristics of late complications of sy-
philis which often occurred in the days before penicillin
treatment. Today, the disease is easily treated and late
complications are rare.

Transmission. Syphilis is caused by an organism
called the Treponema pallidum. This thin, cork screw-
like organism, gracefully invades the body by steadily
rotating, like the propeller of a boat. Moisture and
warmth of the human body are necessary for the or-
ganism to survive. Once outside the body, it dies quickly

and is easily killed by soap and water if present on the
skin. Close intimate contact with an infected person is
necessary to become infected. During vaginai, anal, or
oral-genital sexual intercourse the 7. pallidum travels
from the infected body and enters the uninfected part-
ner through the breaks in the skin or mucus mem-
branes. Once in the body, 7. pallidum reaches the
bioodstream within a matter of hours and is carried to
all parts of the body.

Incubation period. During the first 10 to 90 days after
sexual intercourse with an infected person, the disease
develops in the body and there are no signs or symptoms
of its presence. A blood test for syphilis usually will not
detect the existence of the disease during this phase.
This is a major factor in the syphilis epidemic; incu-
bating syphilis cannot be detected until it reacl =s the
infectious stage. Even if a person is made aware of ex-
posure, he or she may feel that they are not infected
because the blood test will have negative results and no
symptoms will be noted. Some of these sexual contacts
will develop the disease and unknowingly give it to
others at a later date. The solution to this problem is
the routine treatment of all persons exposed to early
syphilis to prevent the disease from developing, thus
insuring that they.will not transmit the disease to others.
This preventive treatment is the key to breaking the
chain of infection responsible for the syphilis epidemic.

Primary syphilis. The first sign of syphilis, although
it does not always occur, is a lesion (chancre) at the site
where the T pallidum entered the body. Average time
for the development of this small, painless sore is 21
days, but it may appear anywhere from 10 to 90 days
after the incubation period. Chancres are usually single,
but there may be more if different sites on the body
were infected at the same time. Even though the chancre
is the first visible sign, the disease has long since invaded
the entire body.

In men, the chancre can appear anywhere on the
penis, in the meatus, or on the scrotum, and is usually
obvious. In women, the sore can appear at any site of
the genital area, but because of the design of teh female
reproductive system may go unnoticed. The chancre
may appear in or around the anus of persons i..fected
during anal intercourse or on the lips or inside the
mouth. Chancres can be on other parts of the body that
havc minor injuries, like a bite or scratch. Chancres heal
within 1 to 4 weeks if left untreated.

Secondary syphilis. About 6 weeks (average) after the
first chancre surfaces, the untreated individual may en-
ter the secondary stage of syphilis. At this time, a skin
rash may appeair on the chest, back, arms, legs, face,
palms, soles, or scalp. If the rash appears on the vaginal
lips, anus, and between the buttocks, it may form ““con-
dylomata lata.” This type of rash is very moist and has
an oozing fluid that is highly contagious. The rash takes
the form of mucous patches” when in the mouth or
throat, affecting the mucous membranes in these areas.
When in the throat, they can cause a mild sore throat
and minor hoarseness.

The syphilitic rash does not hurt or itch. However,
some people do develop frequent headaches, nausea,
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constipation, loss of appetite, fever, and muscle and
joint aches. If not treated, the rash (and other symp-
toms) will go away in 2 to 6 weeks, but the disease is
still in the body and heading for the most dangerous
stage.

Latent syphilis. After the syphilitic rash heals, the
untreated diseased person may not show any signs of
the disease for years, which is the latent stage of syphilis.
Within a 2 year period,some people again experience
the signs of primary or secondary syphilis, appearing
on the same site as before. This is called a relapse sy-
philis infection. After a few weeks, the chancre or rash
disappears and once again the person is without symp-
toms. During the latent stage, the disease normally is
not transferred to another person. An exception to this
is the diseased mother, who can give it to the unborn
child.

Congenital syphilis. In congenital syphilis, the T: pal-
lidum is passed on (0 the unborn child from the moth-
er’s blood after the fourth month of pregnancy. This
type of syphilis is acquired, NOT inherited, and possible
even though the mother exhibits no external signs or
symptoms. If the infection is in the primary or second-
ary stage the child may die before or shortly after birth.
Children born to women in the latent stage may not be
affected at all, but if infected, develop typical syphilis
that is easy to treat Early diagnosis and treatment can
prevent infection or damage to the fetus. Early prenatal
care (including blood test for syphilis) is very important
for the pregnant woman.

Most untreated cases remain latent, with no further
ill effects for the rest of the person’s life; but a few do
proceed with further complications or late (tertiary) sy-
philis. This extremely rare today; however, this com-
plication can cause major damage to the nervous system
(neurosyphilis), the heart and other vital organs, and
can be fatal. If syphilis is discovered during the primary,
secondary or latent stages, treatment is relatively easy
and effective.

Exercise (053):
1. Match the condition in column B with the descrip-

tion in column A. Conditions in column B are to
be used once.

Column A Column B
—— (1) Organism that causes sy- a. Mucous patches.
philis. b. T. pallidum.
——(2) Classic sign of primarysy- c. Latent syphilis.
philis. d. Chancre.
—(3) Syphilitic rash of vaginal e. Condylomata lata.
lips.

——(4) Produces highly conta-
gious oozing fluid.
A relapse syphilis infec-

tion may appear.

— (5

054. List diagnostic procedures for syphilis.
Diagnosis. The major factor in the diagnosis of sy-

philis is the results of laboratory tests. However, medical
examination, medical history, and the presence of sy-
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philis in the person’s recent sexual partner(s) are factors
that 2re of great importance for confirmation.

There are two types of laboratory tests commonly
used. The first is the microscopic :xamination of body
fluid. Fluid obtained from an open sore is tested using
a technique known as a dark field examination which
can identify the disease at its carliest stage. Spinal fluid
is examined in latent syphilis cases to make sure that
the disease is not quistly developing in the central nerv-
ous system. A sample of the fluid that surrounds the
spinal cord is extracted for testing by a proccdure called
a lumbar puncture. The second type of laboratory test
is the serologic test which is the evaluation of blood
extracted from the person’s veins.

Darkfield examination. Demonstration of the caus-
ative organism is the best proof of any communicable
disease. T. pallidum can be detected under a special
microscope in the serum or tissue fluid from the lesions
of early (primary and secondary) syphilis. The shorter
the duration of the lesion, the more readily can organ-
isms be found. The darkfield examination is an excel-
lent test for early syphilis, but it is not easy to perform.
A negative darkfield (inability to demonstrate 7. pal-
lidum) examination does not exclude the diagnosis of
syphilis. If possible, at least three preparations should
be done on the suspected individual. If the organism is
not found initially, the individuul should be urged to
exercise preventive measures until the additional ex-
aminations are done. Serologic follow-up of all negative
darkfields should be continued for at least 3 months.
A positive darkfield examination is the demonstration
of the spiral organism, 7. pallidum. This consitutes evi-
dence of primary, secondary, early congenital, or in-
fectious relapse syphilis.

Serologic tests. Serologic (blood) tests for syphilis are
used in two ways: as part of diagnosis in individual cases
and for routine screening. The most commonly used
serologic tests for syphilis are: Venereal Disease Re-
search Laboratory (VDRL) test and the rapid plasma
reagin (RPR) test which are used for routine screening
and suspected cases, and the flourescent treponemal
antibody absorption (FTA-ABS) test which is a more
specific test used in problem cases or suspecied false-
negative or false-positive VDRLs.

Treatment. Syphilis can be cured by a variety of an-
tibiotics. Unless an individual is allergic to it, penicillin
is the treatment of choice for all stages of syphilis. (Refer
to current CDC guidelines for appropriate treatment
recommendations.)

All patients with early syphilis and congenital syphilis
should return for repeat scrologic tests at least 3, 6, and
12 months after treatment. Patients with syphilis of
more than | year’s duration should also have a repeat
serologic test 24 months after treatment. Careful follow-
up serologic testing is particularly important in patients
treated with antibiotices other than penicillin. Exami-
nation of the spinal fluid should be planned as part of
the last follow-up visit after treatment with antibiotics
other than penicillin.

All patients with neurosyphilis must be carefully fol-
lowed with periodic serologic testing, clinical evaluation



E

at 6-month intervals, and repeat spinal fluid exami-
nations for at least 3 years.

The possibility of reinfection should always be con-
sidered when patient with carly syphilis need to be
treated a second time. A spinal fluid examination
should be performed before retreatment unless reinfec-
tion and a diagnosis of early syphilis can be established.
Retreatment should be considered when:

a. Clinical signs or symptoms of syphilis persist or
recur.

b. There is a 4-fold increase in results of a serologic
test.

¢. A serologic test showing a high result initially fails
to show 4-fold decrease within a year.

Patients should be retreated according to the sched-
ules recommended for syphilis of more than | year's
duration. In general, a patient should be retreated only
once.

Exercises (054):

1. What is an examination that is used to detect 7.
pallidum in serum or tissue fluid?

2. Name a serologic test that is used fo: routine screen-
ing and suspected cases of syphilis.

3. What is the procedure for coliecting spinal fluid
called?

4. A darkfield exam is good for detecting which stage
of syphilis?

5. Name the most specific seiologic test for syphilis.

6. Which tests are used for diagnosis and routine
screening of syphilis?

055. Cite the causative organisms, symptoms, and pos-
sible complications of herpes simplex II and chlamydia
infections.

Genital Herpes. Genital herpes has recently been la-
bled as the “new VD,” the untreatable, horrifying ve-
nereal monster of the *80’s, the inevitable consequence
for the sexually liberated generation. Needless to say,
this is an exaggerated view of this sexually transmitted
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discase. The fact is that genital herpes has been rec-
ognized for many years. It is caused by a virus called
herpes simplex virus (HSV). There are two types of
HSV, tvpe one (HSV 1) causing cold sores or icver blis-
ters of the mouth and type two (SHV?2) causing genital
herpes.

HSV?2 is a virus that invades the nerve cells of the
infected area that are responsible for sensation (i.e.,
touch or temperature). After the initial infection, the
HSV2 ieaves the infected genital area and travels to the
nerve cells that lie next to the lower part of the spinal
cord. The virus lives here for the rest of the person’s
life. However, periodically thereafter, reactivation of the
virus within these nerve cells causes the virus to retrace
its path back to the nerves of the initially infected site.
It is possible for this “‘relapse’ to occur years after the
initial infection and to be frequent or few. Due to an-
tibodies produced by the body to fight off the first in-
vasion of the virus, repeat episodes are generally not as
painful and do not last as long as the initial infection.

The initial infection is contracted by close physical
(intimate) contact with a pcrson actively infected. The
infection usually begins as small painful blisters which
contain clear fluid. In a few days, the blisters break open
to form shallow, painful sores which, over a period of
several weeks, form scabs and then heal. The lymph
nodes (glands) in the groin may swell and become very
tender. The infection may occur in any area, but it
usually occurs on or near the sex organs. Females may
experience considerable pain when large areas of the
vagina are involved, but can also have the sores on the
cervix, which are painless but do cause a noticeable
discharge. The incubation period for herpes is 2 to 20
days, with an average of 6 days. The herpes sore sheds
the live virus. A person can infect themselves at another
site by touch, so hygiene is important. The sores are
most infectious to others during the blister and open
sore stages, but some virus probably remains until the
sore has completely healed. The herpes virus is likely
to become reactivated when the body is weakened, so
the best defense against these recurrences is to maintain
the body in a state of good health by sufficient food,
rest, and exercise.

Genital herpes may be transmitted (0 the infan' as it
passes through the infected birth canal during delivery.
Therefore, women with herpes should be examined fre-
quently during pregnancy, and if there’s a sign of an
active infection, a cesarean section may be advisable
since the virus is often fatal in the newborn.

At this date, there is no effective and safe treatment
for genital herpes infections, and nothing will get the
virus out of all the cells. Fortunately, the body’s resist-
ance mechanisms will control the infections. When pain
is severe, bathing the sore area with warm water and
using mild pain relievers often helps.

Chlamydia Infections. Chlalmydia infections are
caused by Chlamydia trachomatic which has charac-
teristics of both viruses and bacteria. There are many
strains of Chlamydia trachomatis, but only a few cause
infection of the urethra and cervix. This organism is
also the cause of another sexually transmitted disease
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called lymphogranuloma venereum and other types of
diseases, such as the eye disease, trachoma.

The chlamydia infection is very similar to gonorriica.
Early infection causes no symptoms in women. In men
the common discharge and discomfort of urethral in-
fections are less dramatic than that due to gonorrhea.
The chlamydia organism does not survive in the am-
bient environment, so intimate contact is necessary for
transmission. In men, untreated infections can even-
tually cause infections of the prostate and epididymis.
Pelvic inflammatory disease develops in women when
the infection goes untreated for an extended period of
time. PID caused by chlamydia can be more serious
than that caused by gonorrhea, even though the symp-
toms are milder (less pain, etc.). Damage to the repro-
ductive organs may be more severe, increasing the risk
of infertility and ectopic pregnancy.

Chlamydia may be transmitted to the newborn dur-
ing birth if the mother is infected. The most serious
effect, pneumonia, develops slowly, appearing in the
second month of life. This condition is easily treated,
but could persist for months if tue mild symptoms
(slight cough and lack of weight gain) go unnoticed.
Chlamydia sometimes causes ‘‘postpartum fever,” a po-
tentially serious infection in the mother after delivery.

Chlamydia infections should be treated in accordance
with current CDC guidelines. Test of rure (TOC) cul-

tures should be performed 3 to 6 » * {reatment;
if positive, the person should be rei 1.
Exercise (055):

Place a T in front of the correct statements. Explain
why the others are false.

The herpes simplex virus 2 (HSV2) invades the
nerve cells that lie next to the spinal cord, caus-
ing a deterioration of the celis that can even-
tually lead to insanity.

— L

—— 2. A person with open herpes sores can spread the
infection to other parts of the body by touch.

—— 3. Genital herpes can be inherited by an unborn
child if the mother becomes infectious close to
delivery.

— 4. Chlamydia infections are caused by an organ-

ism that can also cause disecase other than those
that are sexually transmitted.

13j

—— 5. A chlamydia infection closely resemble gon-
orrhea and if left untreated causes no distinct
symptoms in the infected individual.

——_ 6. Pregnant women with chlamydia should be

treated and receive test of cure cultures within
7 to 14 days of initial treatment.

056. Describe the cause, symptoms, and possible com-
plications of vaginitis and !ymphogranuloma veneroum.

Vaginitis. The inflammation of the vagina is the most
common disease associated with the female sexual or-
gans. This common cause of discomfort in women is
not dangerous but it does deserve immediate medical
attention. Vaginitis (caused by germs) is often associ-
ated with sexual activity and can easily be diagnosed
by examining vaginal secretions under a microscope.
The two most common forms of vaginitis are tricho-
moniasis vaginitis and yeast infections.

Trichomoniasis. Trichomoniasis is the form of vagin-
itis caused by a small protoza called Trichomonas va-
ginalis. At room temperature, this organism can survive
on moist objects for several hours. Consequently, a
woman can become infected if her vagina comes in
close contact with a bath tub, sauna seat, hot tub, towel,
washcloth, etc., that has been used by an infected
woman. Sexual contact is the more common mode of
transmission. Men can maintain the germ underneath
the foreskin of the penis or in the prostat. _lands with-
out ever experiencing symptoms of its presence. There-
fore, during intercourse, the organism may be rubbed
off the man’s penis onto the sides of the woman’s va-
gina. Symptoms of tr.chomoniasis include a heavy, foul
discharge that can be white, yellowish or greenish, and
often frothy. Irritation of the vagina and vulva causing
soreness may be symptoms, too. Itching also occurs with
frequent burning during urination as the urine contacts
the infected area. Females who have trichomoniasis
demonstrated by examination of vaginal secreticns
should be treated, as should her sexual partner(s).

Vaginal yeast infection. Yeast infection, also known
as monilia infection, is caused by a fungus called Can-
dida albicans. This organism is frequently present in
the rectum and vagina of healthy women and causes
harm only when there are too many of them. Many
factors that alter the acid-base relationships in the va-
gina can allow these organisms to increase in number:
antibiotics, douching, pregnancy, and diabetes, to name
a few. The infectious organisms can reach the vagina
in many ways, one of which is spread from the woman’s
own anus along the surface of a menstrual pad or when
the woman wipes herself after a bowel movement. The
fungus can also be transmitted during sexual inter-
course. The organism can survive under the foreskin of
an uncircumcised man or can develop infection in the



throat of an individual (called *“‘thrush”) after oral-gen-
ital contact with an infected person. In women, the
symptoms include mild to intolerable itching of the
vulva, with redness and swelling of the labia minora.
There’s usually a white, thick, cottage cheese-like dis-
charge. An itchy red rash on the penis and under the
foreskin may occur in infected men. Infected women
and their sexual partner(s) should be treated.
Lymphogranuloma venereum. Lymphogranuloma ve-
nereumn (LGV) is a large-virus, sexually transmitted dis-
casc of the lymphatic system. The lymphatic system is
made up of lympk fluid, which is similar to blood;
Ilymph vessels, that run parallel to the blood vessels and
empty into large veins in the upper chest; and lymph
nodes that are concentrations of tissue found in various
parts of the body including the armpits, neck, and groin.
LGV may be caused by several related chlamydial or-
ganisms (see previous discussion on chlamydia) that in-
vade the skin of the sexual organs during sexual contact
with an infected person. Five tc 21 days {usually 7 to
12 days) after infection a small, painless, pimple-like
sore appears on the sexual organs, but generally dis-
appears by itself within a few days. Since the sore is
painless, it often goes unnoticed by the infected person
if hidden under the foreskin of the penis or inside the
vagina. If untreated, 10 to 30 days after initial infection,
the virus travels to the lymph nodes of the groin area
and form a bubo. An individual may then experience
fever, chills, abdominal pains, loss of appetite, and joint
pains. The bubo is very obvious and painful, making
most people seek immediate medical attention. How-
ever, in those who Jon’t or if the bubo does not form,
the disease can cause serious complications.
Complications may develop anywhere from 1 to 10
years following initial infection. The walls of the rectum
may become narrowed forming a rectal stricture that
causes difficult and painful bowel movements accom-
panied with episodes of serious constipation. LGV ele-
phantiasis is another complication in which the infected
lymph vessels in the genital area blocks normal flow of
lymph fluid causing a great swelling of the sexual or-
gans. LGV is difficult to treat. An individual should
receive follow-up examinations and tests every few
months for 1 year and then yearly, after treatment.

Exercise (056):

1. What is “thrush”?

2. What are some complications of LGV?

3. What are some of the factors that allow the fungus
Candida albicans to multiply in the rectum and va-
gina of women, thus causing a yeast infection?
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057. Ildentify the causes, symptoms, and modes of
transmission of nongonococcal urethritis, hepatitis, ped-
iculosis, and AIDS.

Nongonococcal urethritis. Nongonococcal urethritis
(NGU) is the inflammation of the male urethra that is
not caused by a gonorrhea infection. There is no specific
causative organism for this condition, so it is also called
nonspecific urethritis (NSU). By whatever name this
condition is diagnosed as, there’s one thing that’s cer-
tain; this condition is transmitted through intimate con-
tact. There are several possible causes of NGU; the
chlamydia trachomatis bacteria, which may also be re-
sponsible for other sexually transmitted infections, and
the T-strain mycoplasma (also called ureaplasma) bac-
teria are the most common. Men whose urethras are
still weakened from a gonorrheal infection are at a very
high risk of developing NGU. Although women do not
develop the disease, some are carriers, and can infect
the male sexual partner(s) during vaginal, anal or oral-
genital intercourse. Symptoms are similar to gonococcal
infections—a discharge of pus from the urethra and
mild to moderate pain or burning at the top of the penis
during urination. If untreated, the symptoms will dis-
appear within 2 or 3 months, but the organisms remain
and can spread to the prostate or the epididymis. An
unusual form of arthritis known as Rester’s syndrome
is another complication in the untreated male. This
condition causes inflammation of the joints, skin, eyes,
and urethra, but is not normally permanent or crip-
pling. Careful examination (symptoms are not as severe
as gonorrhea), history of sexual activity, and a negative
gram stain smear to rule out gonorrhea are all necessary
for diagnosis. The treatment for NGU is antibiotics
taken orally for 1 week. (See current CDC guidelines.)

Heptaitis. Hepatitis A, hepatitis B and hepatitis non
A non B, can transmitted during intimate (sexual) con-
tact. Hepatitis B virus infections are more commonly
seen in homosexual males (transmitted through in-
fected semen ejaculated in the anal canal). Studies show
that in men with over 10 years of homosexual activity,
two-thirds or more have had hepatitis B infection. There
is less evidence that heterosexual men acquire this in-
fection sexually. The symptoms, diagnosis, and treat-
ment of hepatitis were explained earlier in this volume.

Pediculosis. Certain characteristics of Phthirus pubis
(crabs or pubic lice) makes transmission of the clawed
creatures more probably during sexual activity than
during any other activity. Adult pubic lice mate quite
frequently during their short lifetime, and to do so, the
male and female have to grasp adjacent body hairs that
are about 2 millimeters apart. The distance between the
louse’s rear legs is about the same, and is the extent of
their reaching ability. Lice do not jump, they move by
swinging from hair to hair, and seldom live longer than
a day away from the body. So, most commonly a person
becomes infested through very close contact (within two
millimeters) with an infested person’s public hair. The
symptoms, diagnosis, and prevention of pediculosis are
explained later in this volume.

Aquired Immune Deficiency Syndrome (AIDS).
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AIDS is a serious condition characterized by a specific
defect in the natural immunity against disease. People
who suffer from AIDS have a variety of rare illnesses.
These illnesses are not normally found, or are mild, if
they occur, in people whose immune systems are nor-
mal. The two diseases most commonly found in AIDS
patients are Pneumocystic carinii pneumonia, a lung
infection caused by a parasite, and Kaposi’s sarcoma,
a rare form of cancer or tumor of the blood vessel walls.

Many AIDS patients do recall having some symptomns
before being diagnosed. Some of these early signs are
like those of many other illnesses such as cold or flu.
These symptoms may include fever, night sweats, swol-
len glands (enlarged lymph nodes)—in ueck, armpits,
or groin,—unexplained weight loss, diarrhea, persistent
coughs, fatigue, and loss of appetite. The incubation
period for AIDS appears to range from a few months
to about 2 years. , 4

Nearly 95 percent of the AIDS cases have occurred
in people belonging to one of four distinct groups: sex-
vally active homosexual and bisexual men with mul-
tiple sex partners (75 percent of all or the reported
cases); present or past abusers of intravenous drugs, 17
percent; persons with hemophilia, 8 percent; Haitan
entrants into the United States, 5 percent.

Scientists have not discovered the cause of AIDS, but
they suspect that it is caused by a virus, possibly one
present in the blood and/or body fluids, such as semen.
AIDS appears to be primarily transmitted through sex-
ual contact. Some of the women who have developed
AIDS have been steady sex partners of men with AIDS
or men who are at high risk for AIDS, or they have a
history of drug abuse. No cases have been found to date
where AIDS has been transmitted by casual or even
close daily contact with AIDS patients or persons in
the high risk groups.

AIDS is a most serious disease with about a 40 per-
cent death rate. There is no known cure, so treatment
is primarily aimed at keeping it under control. If it is
obvious that the infected person is dying, treatment is
to provide the most comfortable and respectful death
possible.

Exercises (057):

1. Name a possible causative organism for NGU.

What STD is mostly transmitted through infected
semen ejaculated in the anal canal?

. Name a highly fatal STD.

Where do symptoms usually occur for NGU?
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5. Are women or males usually carriers of organisms
causing NGU?

6. Cite another slang name for a pubic louse.

7. Which STD does not commonly occur in women?

058. Cite the risks involved in STD transmission and
ways to prevent these risks.

STD Prevention. Success in the prevention of sexually
transmitted diseases requires coordinated and contin-
uots effort applied in an intelligent, unbiased, and un-
derstanding manner by all personnel involved.
Thorough knowledge of the disease through education,
appropriate application of prophylactic (preventive)
measures, eariy detection and treatment of infected per-
sonnel, and the curtailment of the sources of infection
and contact interviewing are all major factors in con-
trolling epidemic measures of these diseases.

Prevention of sexually transmitted diseases is basi-
cally a matter of decreasing the risks. Persons who have
a lot of direct contact with the skin, mucous mem-
branes, or body secretions of others are at a high risk
of getting a sexually transmitted disease, since this is
how the disease is transmitted. Persons who have a ot
of sex partners are at a higher risk than those who have
only | sex partner. If a person’s sexual partner has many
other partners or lives in an area where sexually trans-
mitted diseases are common, the risk is again high. Per-
sons who know their sex partner(s) will have less STDs

. at least they will know how to get back in touch
with them. Varying sex acts may have different degrees
of risk. For example, mutual masturbation, watching
erotic films, etc., present a low degree of risks, but sexual
penetration and oral contact present a high degree of
risk. The availability of diagnosis, treatment, and ed-
ucation reduce the risks. However, disease character-
istics are a major factor—if a disease has a long
incubation period or few to no symptoms, a person is
likely to become infected unknowingly. Now that we
understand the risks involved in catching an STD let
us look at ways of preventing it.

Because persons who are likely to transmit STD gen-
erally do so unknowingly, the recent sexual partner(s)
of persons with a STD must be tested and treated as
soon as possible. Sex partner(s) generally come from
the person’s social group, so the prime target for pre-
vention of future infections would be to have all sexual
contacts treated. Individuals should be encouraged to
practice personal preventive measures such as the fol-
lowing: Decrease the number of different sexual part-
ners (this does not necessarily mean a decrease in the



person’s sex life) Keep the name and number of sexual
partners (a little black book); even if they are just casual
contacts thcy can be contacted and given treatment.
Restrict certain activities, such as oral-anal sex, anal
and vaginal penetration, to a few well known partners
(who restrict themselves in similar ways). Visually check
a partner’s genital organs; if a discharge, sore, or rash
is noted, delay sexual intercourse until another time
(preferably after the person has visited the medical
clinic). Individuals should understand that adjusting
once’s lifestyle and postponement of spontaneous sexual
activity are preventive measures that require strong self-
motivation, but are proven to be very effective.

Women and men can examine themseives for signs
of disease, such as bumps, sores, and discharge. Basic
hygiene such as washing with soap and water is a good
practice; whether or not it actually prevents disease is
not clear. Vaginal contraceptives are known to kill bac-
teria as well as sperm, and condoms (a thin sheath worn
over the penis during sexual intercourse) protect the
parts of the body they separate. Condoms are readily
available at all military instaliations, and their use is
highly recommended. Finally, people who are at an in-
creased risk of developing a STD should be encouraged
to be routinely (maybe four times a year) tested for
infection. This can help detect asymptomatic infections,
thus reducing the chance for complications and disease
transmission.

Germs have no sympathy, empathy, or simply any
type of feelings for the people they infect. They don’t
care if people are married, in love, or barely know each
other, if partners are of the same or opposite sex, if
there are lasting feelings, or just a casual fling. Germs
are only interested in having a moist, warm place to
grow and reproduce. Prevention of STDs requires mo-
tivation and a little comimon sense. The main goal is
to promote one’s interest in his or her own health and
that of one’s partner(s).

Exercises (058):

1. What must be done to the recent sex partner(s) of
STD cases in order to stop the infecticus chain?

Routinely, what should persons at an increased risk
or contracting venereal infections receive?

. Where do a person’s sexual partners mostly come
from?

. When a disease has a long incubation period or few
symptoms, what may a person not be aware of?
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5. What should persons at a high risk ke=p so that sex-
ual contacts can be easily identified to the authori-
ties?

6-2. STD Interviews

STD epidemiology is simple in theory but complex
in application. Let’s look at the recognized teckniques
and procedures which have been used and proven to be
effective with regard to interviewing and counseling.
However, it must be pointed out and understood that
the extremely complex nature involved in the appli-
cation of basic principles to individual cases, each of
which is unique because of the human element, will nec-
essarily require your resourcefulness, imagination, flex-
ibility, and determination.

059. Cite the elements of an effective and successful
STD interview session.

Purpose. Intensive case counseling/interviewing and
documenting for evaluative purposes are applied to
every diagnosed case of STD. The ultimate goal is to
bring to treatment, with the greatest possible speed to
avoid continued spread of the disease, every existing case
of STD connected directly or indirectly to the originally
diagnosed patient. The counsel/interview represents a
confidential relationship between the patient and the
interviewer. The effective interview depends upon the
capability of the interviewer, the setting of the interview,
and the techniques used in the interview.

The Interviewer. You, as an interviewer, should be well
educated. Howeve., this is not as essential as good com-
mon sense and the ability to deal with people. Skill,
patience, tact, and diplomacy are a few of the assets
exhibited by the effective contact interviewer. If you
expect to gain confidence and cooperation, you must
convince the patient of your genuine desire to help. You
must like people and they must like you. You must show
mature understanding, a sympathetic viewpoint, and a
nonjudgemental personal attitude toward sex and the
venereal disease. You must have an appreciation of life
in the modern world and a thorough working knowl-
edge of the variability of sex habits in different people.
You should have a knowledge of the local area to help
refresh the memory of the patient regarding places
where he or she could have met or taken his or her
contacts.

The Interview Setting. A favorable atmosphere for
the interview is vital in its effect upon the patient. The
first and most important physical provision is privacy.
The interviewer and patient should be free from inter-
ruptions. Nothing can do more to spoil an interview
than an unexpected or unannounced entrance of sorne
other person. A knock on the door or even a ringing
phone can have about the same effect. The interview
room should contain only the forms and aids used in
the interviews. There should be STD literature avail-
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able. which should be given to the patient at the close
of the interview.

Interviewing and Counseling Techniques. You should
hold the counsel and interview as soon as possible after
the diagnostic examination with the doctor and prior
to treatment. Certain principles and practices deter-
mine the success or failure of the sessicn. Employ tact
and establish rapport. You should be especially careful
to employ the techniques described in the following
paragraph.

Precounsel/interview analysis. The greater the
amount of patient informaticn known prior to the ses-
sion, the better you will be able to deal with problem(s)
presented by the patient. Gain an understanding of why
the person had the exam (symptomatic, contact, sus-
pect, routine screening). Check the medical record for
medication allergies and the patient’s STS/culture his-
tory—verify past blood or culture test results and reason
for test or note a history of negative tests. Also, note
the likely critical period, which would be based on the
patient’s duration of symptoms and the maximum in-
cubation period for the infection diagnosed.

Assessment of the problem. Verify the assumptions
you made in the precounsel/interview analysis.

a. Determine the patient’s understanding, attitudes,
and concerns about his or her infection.

b. Relax the patient.

¢. Ask about pertineint medical history that may not
be included in the patient’s medical record.

d. Gather fundamental information for required ep-
idemiologic analysis—i.e., living with situation, occu-
pation/squadron, recent travel, etc.

¢. Project an image of competence and understand-
ing.

J- Tell the patient exactly what you will be doing and
want to discuss.

Reinforce compliarce. Give information that will be
of benefit to the patient, making the patient aware of
the importance of immediate treatment of one’s self
and sex partner(s).

a. Review important facts about the patient’s dis-
ease. As a minimum you should discuss the mode of
transmission, symptoms (or !ack of symptoms). and se-
vere complications of the discase. If the patient re-
sponded to disease symptoms or a suspicion of disease,
**stroke” the patient—they did the right thing by com-
ing to the clinic and should do the same if it should
happen again.

b. Review the patient’s need for follow-up tests. Al-
ways consider the patient’s duty hours, such as for those
working midnight and swing shifts, special arrange-
ments may have to be made to assure the patient’s re-
turn.

¢. Review the patient’s treatment regimen: What the
medication is and the possible side effects. Persons tak-
ing oral medication should be counseled on the im-
portance of taking all of the medication as prescribed.
You should identify and discuss potential compliance
problems by working with the patient to establish a

specific schedule for taking the medication. For ex-
ample, if the patient must take the medication four
times a day for 1 week, work out a plan for taking the
medication upon rising in the morning, at lunch time,
at the end of the work day, and just before retiring.
Peopie who work midnight and swing shift may better
comply with the treatment regimen by taking it during
the hours just before the duty shift through retiring.
Regardless, of whether the medication is administered
at one time or throughout a specified time, the patient
should be made aware of the rules to follow prior to
being tested for treatment success. In addition to those
specific for the antibiotic used for treatment, the one
rule that you should emphasize is to abstain from any
sexual contact that would increase the chance of rein-
fection.

Elicit all critical period sex partners. Explain to the
patient the critical period and the importance of ob-
taining contact information. (This is recorded on CDC
6.2636.) The patient should be reminded that he or she
is the only one who knows who his or her contacts were
and that the health and perh2ps the lives of these per-
sons depend upon his or her willingness to help them.
Assure the patient that any information that is revealed
will be kept confidential; that the persons whose naimes
he or stie furnishes will never know who revealed them:.
It is imperative that the patient realize that he or she
is not a “‘squealer” but is helping to protect friends and
contacts from the hardship and discomfort of the dis-
ease. Impress upon the patient that there is no punish-
ment associated with locating the contact. The only
action taken is treatment of the disease. Having set the
stage, proceed with the interview. Discuss with the pa-
tient one contact at a time, beginning with the most
recent and working back. Start with the place of en-
counter. This is probably more easily recalled by the
patient than the color of the contact’s hair or eyes.

Counseling /interviewing. Counsel each patient re-
garding risk reduction or risk avoidance. Identify what
the high-risk situation would be for the patient. Review
prevention options and discuss how there options might
be adapted to fit the patient’s lifestyle. You should se-
cure a verbal committment from the patient to adopt
some prevention plan. You should always close the ses-
sion with a restatement for return appointment and
offer the patient edvcational materials on the disease
and its possible complications.

The following points are suggested for you to keep
firmly in mind to help increase your chance for a suc-
cessful counsel/interview session:

a. State questions in a positive manne:. A negatively
posed question is sure to get a negative response.

b. Don’t be reluctant to talk about sex or various
types of sexual behavior. Keep an open mind.

¢. Be professional. Don’t show surprise or disgust at
a patient’s response.

d. Stay in control of the conversation. Don’t agree
with the patient or confirm a negative response.

e. Be a good :istener, but don’t let the session drag
or become onesided.

-
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You should strive to increase the patient’s self respect.
Praise him for his cooperation. Always use persuasion
rather than attempt compulsion to gain cooperation.
This means being patient. Don’t use third degree meth-
ods. Lastly, remember that the paiient is an individual
with feelings and differences. No two patient react ex-
actly alike.

Exercise (059):

1. When should the interview be accomplished?

. What is the duration of symptoms and the maxi-
mum incubation period for the disease called?

. An STD interviewer should always project what type
of an image?

What should your minimura education of the pa-
tient include?

. Cite two types of responses to a patient’s commcnts
that you as an interviewer should avoid.

6-3. The Air Force STD Contro! Program.

An effective venereal Cisease program depends upon
(1) an understanding of the Air Force policy on the
occurrence of sexually transmitted diseases, (2) an ag-
gressive health education program, (3) prompt diag-
nosis and medical treatment of cases, (4) effective case
finding procedures, and (5) systematic follow-up of
cases. STD incidence statistics kept up to date will serve
the dual purpose of recording data for required reports
and reflecting the effectiveness of your program.

060. Describe the factors included in the phases of an
effective STD control program.

Air Furce Policy. As stated iin AF Regulation 161-7,
Control of Venereal Diseases, the occurrence of a STD
is never used as the basis for punitive action against an
individual. Such measures only lead to concealment,
inadequate treatment, and to continued transmission
of these diseases,as well as serious complications. How-
ever, repeated occurrences of venereal disease in an in-
dividual may be considered as a sufficient basis for
administrative or corrective action. In determining ap-
propriate action in any individual case, a commander
will consider the impact of his or her decision on the
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individual concei v 4 and on the prevention, control,
and treatment eftorts of his or her command.

Air Force policy also states that the name of the pa-
tient will not be divulged except in compliance with a
valid court order or incidental to the release of medical
records (as in the case of a records review). However,
there is no medical personnel/patient privilege of non-
disclosure of confidential communications in military
law. Thus, if the response to that person indicates that
a sexual crime has been committed (rape, if the person
names a contact of the same sex,or indecent acts with
a child under 16 years of age) you not only can disclose
such information, but are required to report it to the
Air Force Office of Special Investigation (OSI). Note
that this disclosure is not based on the fact that the
individual has a sexually transmitted disease, but that
a sexual crime has been committed.

Health Educaiion. This should be a continuing pro-
gram directed to the general base population. Subjects
should be presented in simple, factual, and interesting
terms. Many opportunities for the application of this
type of program will present themselves to you. Com-
mander’s call, personal hygiene lectures, and similar
speaking engagements are ideal for more pc- .onal facets
of the program. Pamphlets and public news media can
be used for the more nonpersonal topics. Topics should
be carefully chosen to fit the community and audience
but should cover the following terms:

a. Cause and early symptoms of the various types of
STDs.

b. Means of spread and prevention.

¢. Necessity for prompt reporting by the patient if
infection develops or is suspected.

d. Neea for follow-up by the patient and medical
authorities to insure that treatment was effective.

¢. Necessity for remembering or keeping names, ad-
dresses, etc., of sexual contacts, to help locate infacted
contacts.

Diagnosis and Medical Treatment. This requires the
cooperation of a specialized set of medical services,
working together in constant communication if the
spread of disease is to be contained. The physicians or
mazdical practitioners perform diagnostic evaluations
and prescribe and administer treatment. The medical
laboratoiy analyzes smears and/or darkfield specimens
and identify organisms from material submitted for cul-
tures or serologic tests. Patient Affairs reports statistical
data on STD cases (provided by Environmental Health
Services) to the Air Force and civilian agencies. Envi-
ronmental Health SErvices, on the other hand, is re-
sponsibie for the overall management of the STD
program. You are responsible for education (individual
base-wide and sometimes local), epidemiological pro-
cedures, ensuring cases participate in and receive ade-
quate follow-up, and coordination with the state or local
public health agencies.

Case Finding Procedures. This is fundamental to
STD control. All health care providers should con-
stantly be alert to the possibility of infection in the
person examined. Screening examinations, such as pre-
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marital, prenatal, aviation cadet, and annual physicals
arc also ways of discovering early infections. However,
the most direct approach is ¢: .tact investigations. This
involves reporting without deiay to the proper author-
ities the names, descriptions, and identifying data of all
individuals to winom the patient may have transmitted
or from whom he or she may have acquired this infec-
tion. All contacts are examined and, if appropriate, im-
mediately treated for the suspect infection. If results of
the tests are positive (confirm presence) the contact is
then considered a patient and must be interviewed.
Preparing Contact Reports. Information that iden-
tifies civilian contacts residing in the United States, its
territories, or possessions will be reported on CDC
9.2936 or CDC 9.2936A, Venereal Disease Epidemio-
logic Report, as appropriate. A separate report, in quad-
ruplicate, will be prepared for each named contact. The
fourth copy of the form may contain the patient’s name,
grade, social security account number (SSAN), and mil-
itary address. This can be printed or typed on the back
of the form and maintained in Environmental Health
Services. The first three copies are routed according to
the local public health facility as determined by contact
location. Spesed is essential in tracing contacts. Thus,

TACT (actual sexual encounter with the patient) or
SUSPECT (no sexual contact with patient but whom
patient suspects may have the disease) should be com-
pleted, never both. Detailed directions for completing,
routing, and disposition of this form appear in AFP
160-5-8, Interviewer's Aid for VD Contact Investiga-
tion.

Follow-up. Proper epidemiology requires periodic
laboratory follow-up examinations on STD cases. For
this purpose and as an aid in maintaining a well-
rounded, up to date STD control program, a suspense
file should be maintained. Include in this due dates for
all tests of cure cultures, or examination serologic tests
and locating information on all STD patients and con-
tacts. Routine follow-up is the important final step in
a well conducted epidemiology program.

Exercises (060):

Mark each statement True (T) or False (F). Correct any
False statements.

Medical personnel should never disclose con-
fidential communications concerning a STD

R
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A newspaper article on the cause and early
symptoms of various STDs is a form of health
education.

. The most direct approach to case finding iscon-

tact investigation.

— 4.
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CDC 9.3936 or CDC 9.2936A, Venereal Dis-
case Epidemiologic Report, identifies only
those civilian contacts residing in the United
States.

The hospital’s patient affairs office provides en-
vironmental health service with statistical data
on STD cases.



CHAPTER 7

Medical Zoology

INSECTS ARE probably the most successful of all land
animals. They are found in the air; on, in, and under
soil; and in fresh and brackish waier. They eat the leaves
and roots of plants and bore into all types of vegetation.
Some insects live on or inside other animals. Many
compete fiercely with other species of parasites or act
as predators in preserving the check and balance in na-
ture. Despite their small size. the combined bulk of
insects exceeds that of all other land animals. Over 1
million species of true insects have been described to
date and the number may - :ach 10 million or more.

For centuries humans have fought insects as pests, as
carriers of disease, and as destroyers of food. This com-
bat will continue for a long time, for humans have not
yet eradicated a single insect species from the earth.
Today, many disease vectors and economically impor-
tant species are resistant to insecticides. However, when
the need to control insects is sufficiently urgent and
humans have the will to do a good job, they can keep
them under reasonable control.

7-1. Introduction to Medical Zoology

Insects and other arthropods are the vectors of more
than 100 human diseases. One of these, malaria, is
judged by the World Health Organization (WHO) to
be “the most important disease in the world.” The En-
vironmental Health Service is tasked with developing
ways to control or prevent diseases. We have to know
a lot about insects if we hope to prevent the diseases
they transmit.

Before we discuss how insects affect humans, let’s
review the functions and responsibilities of agencies in-
volved in insect identification and control.

061. Identify the functions and responsibilities of pest
management.

Functions and Responsibilities. Pest control is not
accomplished by one agency with the Air Force. The
base civil engineer, DBMS, and professional entomo-
logical support agencies all have an important role in
controlling potential disease vectors at your base.

Base civil engineer. The base civil engineer (BCE)
insures that personnel arc properly trained and certified
in pest control. The BCE plans, initiates, and supervises
all base civil engineer pest control activities occurring
on vour base. This includes controlling pests (except
domestic animals) of economic and medical impor-
tance and inspecting and determining effectiveness and
safety of control measures used.

DBMS. The Director of Base Medical Services
(DBMS) determines the sousce, identity, and prevalence

of pests that affect the health and efficiency of person-
nel—i.c., disease vector surveys. This is the major area
you will be involved in. How you do this disease vector
survey will be explained in detail later in this chapter.
We will describe for you how you can determine the
source. prevalence. and identity of pests at your base.
The DBMS recommends personal protective measures
for the populace, such as the use of bed nets and re-
pellants and provides instruction for their use. The
DBMS recommends measures for controlling animal
reservoirs and vectors of disease and evaluates the ef-
fectivencss of these control measures. The DBMS (or
his or her representative), also provides technical guid-
ance to assure that pesticides are used safely and with
the appropriate concern for the environment.

Professional entomological support. Professional en-
tomological support is provided by the Epidemiology
Division, USAF School of Aerospace Medicine (USAF-
SAM/EKED) and the Occupational and Environmen-
tal Health Laboratory (OEHL) located at Brooks AFB
TX; the OEHL at Clark AFB, Republic of the Philip-
pines Islands; as well as your Command Entomologists.
They develop base and command level pest control pro-
grams. These surport personnel identify and pests
found during the surveys as well as provide help for pest
control problems your base may have. Additionally, you
can consult them for the proper use of pesticides and
pesticide resistance problems. OEHL will provide you
with information concerning the health effects of oc-
cupational exposures to pesticides, both acute {short)
and chronic (long term) exposures. OEHL also makes
recommendations concerning the disposal of pesticides.
Miscellaneous agencies (such as local and United State
Department of Agriculture and the EPA) can give you
advice on entomology matters, too.

Exercise (061):

1. Match the agency in column B with its function or
responsibility in column A. Some items in column
B may be used more than once.

Column A Column B
— (1) Disease vector surveys. a. Base civil engineer.
——(2) Insuresthat personnel are b. DBMS.

c. OEHL. Brooks AFB TX.
D. Professional entomological
support,

properly trained and cer-
tified in pest control.
Recommends personal
protective measures
against disease vectors.
Develops base and com-
mand level pest control
programs,

Makes recommendations
on disposal of pesticides.

—(3)

—(4)

—(5)



—(6) Consultant on acute and
chronic effects of pesti-
cides.

062. State how insects are identified and the ways in
which they develop.

Principles of Taxonomy. An elementary knowledge
of insect structure is necessary for the correct identifi-
cation (or taxonomy) of insects, the first step in any
study on insect biology or control.

External structure. One of the chief differences be-
tween an insect and humans are in the skeleton. In
insects, the **skin”’ has become hardened, almost like a
suit of armor, into a stiff outer skeleton, or exoskeleton.
This exoskeleton protects the internal organs from in-
jury and serves as a framework for the attachment of
muscles. By contrast, in humans and the vertebrate an-
imals, the skeleton is inside the skin and is called an
endoskeleton.

The body of an insect is divided into three main re-
gions—the head, thorax, and abdomen (fig. 7-1). In the
related class Arachmida, called arachnids, the body is
composed of only one or two main regions. The ar-
achnids include ticks, mites, scorpions, spiders, and har-
vestman.

In most insects, the outer parts of the body wall are
hardened or sclerotized into plates, or sclerites, which
are not fléxible. These sclerites are joined by flexible
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portions of the body wall called interscgmental mern-
branes, which allow considerable movement. For ex-
ample, the abdomen of a mosquito becomes greatly
distended during feeding. The sclerites may be covered
with many small structures, such as hairs, scales, pro-
tuberances, and spines, many of which are useful in
insect identification.

Physiology. Insect phvsiology deals with the func-
tioning of the various organs and systems in supporting
the life of the insect. There are many vectorborne dis-
eases with complex cycles. Generally, the vector’s diges-
tive system is involved since the vectors of major
importance are largely bloodsucking arthropods. They
suck up the disease organisms along with blood from
one host and in subsequent feedings transfer the path-
ogens to other hosts. Thus, an elementary knowledge
of the internal structure and physiology of arthropods
is of much interest and use to public health werkers.

Development (metamorphosis). The life cycle begins
with the fertilization of the egg and is completed when
the adult stage is reached. The term “life span’ refers
to the entire length of life of the insect. Some insects,
such as tropical termite queens, may live 15 to 20 years
and the periodical cicada lives for 14 to 17 years. May-
flies may live only a few days as adults, although they
may spend 2 or 3 years in the developing, immature
stages.

Metamorphosis refers to changes in form or structure
of an insect during its development. A few primitive

ANTENNA
/

Figure 7-1. Insect (disarticulated) showing body regions.
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insects develop without metamorphosis. The young
possess all of the obvious structures of the adult and
differ from them merely in size, color, and sexual ma-
turity. The springtails (Collembola) and silverfish (Thy-
sanura) develop without metamorphosis. Both are small
wingless insects. The Thysanura grow and molt
throughout life.

Incomplete or gradual metamorphosis. Insects with
gradual or incomplete metamorphosis pass through
three stages during their life: egg, nymph, and adult, as
illustrated in figure 7-2. Insects in this group change
gradually while going through a succession of molts to
become adults. The young resemble the adult insect
cxcept for their smaller size and for the absence of wings
in wing-bearing species. The young, or nymphs, are im-
mature sexually and may bear wing pads in the latter
stages of their development. Some important orders
with gradual metamorphosis are:

ORTHOPTERA—cockroaches, grasshoppers,
sticks, and mantids.

ANOPLURA—sucking lice, including the crab and body lice.
MALLOPHAGA—Dbiting lice

HEMIPTERA—true bugs including the bed bug and kissing bug.
DERMAPTERA —e¢anwigs.

PSOCOPTERA—book lice and psocids.

wkets, walking

Complete metamorphosis. Insects with complete met-
amorphosis have four stages: egg, larva, pupa and adult

EGGS

Figure 7-2. Gradual or incomplete metamorphosis.
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(fig. 7-3) Insects with this type of life history differ
greatly in the immature and adult stages. Typical larvae
are the wigglers of mosquitos, the maggots of flies, or
the caterpillars of butterflies and moths. The pupal stage
is an important evolutionary development during
which the simple larva undergoes many external and
internal changes to become the complex adult.

Most of the insects with complete metamorphosis
have wings as adults, but some species, such as the fleas,
are completely wingless. Normally the wing buds first
appear in the pupal stage. However, not all insects with
complete metamorphosis have pupal *‘shells” (e.g., bee-
tles and ants).

There are many orders of insects having complete
metamorphosis. Five of these orders of most impor-
tance to public health workers are listed below:

DIPTERA—flies, mosquitos, midges, snd punkies.
SIPHONAPTERA—fleas.
LEPIDOPTERA-—moths, butterflies and skippers.

HYMENOPTERA—ants, bees, and wasps.
COLEOPTERA-—beetles.

Classification. 1t is necessary for public health work-
ers to recognize important insect and arachnid pests.
The accurate identification of an insect or arachnid is
the key to the literature and all past work on that spe-
cies. Without correct identification, serious and costly
mistakes will be made in control operations. Identifi-
cation of an inzect serves the public health worker in
the same manner that a correct diagnosis of a disease
serves a physician.

It is ‘'mpossible to identify an insect without the aid
of an orderly arrangement or classification of species.
Animals and plants are classified in accordance with a
binomial system (using “two names,” a generic name
first, followed by the specific name), first proposed by
the Swedish biologist Linnaeus in his classical book
“Systema naturae’ in 1758. Linnaeus wrote in Latin,
the scholarly language of his time, and the Latin names
of his major groupings have been adopted by later work-
ers as a universal language. Thus, Culex pipiens means
the same commion house mosquito to a French, Ger-
man, Spanish, Arabian or Japanese worker, regardless
of ability to read these various languages. Scientific no-
menclature is one of the universal languages understood
and used by people throughout the world regardless of
their native tongue.

Most living things are divided into the Plant and An-
imal KZNGDOMS. The Animal Kingdom is made up
of a number of major divisions, or PHYLA (singular,
PHYLUM) (fig. 7-4). The phylum Chordata contains
all the animals with a backbone, including humans and
other mammals, birds, reptiles, and fish. The phylum
Arthropoda contains about 96 percent of all described
animal species. Members of this phylum have seg-
mented bodies, jointed appendages, and an exoskeleton.
The arthropods are divided into CLASSES including
class Insecta-insects; class Arachnida-copepods and
others; class Chilopoda-centipedes; and class Diplo-
poda-millipedes. .

The class Insecta (or Hexapoda) includes all true in-
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Figure 7-3. Complete metamorphosis.

4. KDULT

SCIENTIFIC CLASSIFICATION OF MAN
AND THE HOUSE FLY

N

GROUP MAN HOUSEFLY
e —————————— -

KINGDOM " Animal Animal
PHYLUM * Chordata Arthropoda
CLASS Mammalia Insecta
ORDER Primate Diptera
FAMILY - Hominidae Muscidae
GENUS - Homo Musca
SPECIES sapiens domestica

Figure 7-4. Example of scientific classification.



sects. It comprises a number of major groupings called
ORDERS such as the order Diptera, or true flies. Each
order is made up of FAMILIES, such as the family
Culicidae, or mosquitos. Each family is comprised of
one or more GENERA, such as the genus Culex, and
cach genus has one or more SPECIES, such as pipiens,
the house mosquito, which has several SUBSPECIES,
such as Culex pipiens pipiens, the northern house mos-
quito. Most insects have only two names, such as Blat-
tella germanica, for the German cockroach, or Cimex
lectularius for the common bed bug, but some impor-
tant species do have well-recognized subspecies such as
the body louse, Pediculus humanus humanus, and the
head louse, Pediculus humanus capitis. Thus, the sci-
cntific name of an insect consists of either two or three
Latin words, either the generic and specific name, as
Blattella germanica, or the generic, spezific, and sub-
species names such as Culex pipiens fatigans. These
names are always written in italics or are underlined.
Only the generic name begins with a capital letter.

Insect Identification. Many characteristics are used
to identify an insect to order, family, genus, and species.
It is necessary to examine the structure of the antennae,
wings, legs, and mouthparts. Frequently, very small de-
tails, such as certain body hairs, or scales, are important.
Therefore, the specimens must be kept in good con-
dition and good microscopes provided for identifica-
tion. Most large insects can be identified 'y means of
a hand lens or low-power dissecting microscope,
whereas the very small species require use of a com-
pound microscope.

The best way for you to identify some insects is with
an identification key. There are several types of keys
available. These keys are used mostly for the identifi-
cation of species or genera of animals that closely re-
semble each other. Examples of keys are the written key
and the pictorial key. They can be used alone or in
conjunction with one another to identify the animal or
insect.

Pictorial key. This is a diagram (fig. 7-5) consisting
of pictures of the identifying features of the family or
genus being identified. It is usually read from the top
down. The pictures are connected by line in the manner
of a functional chart or chain-of-~command diagram. As
each major identifying feature is found, the line is traced
in the direction indicated by arrows to the next differ-
entiating feature.

Written key. This is merely a brief verbal description
of identifying features *listed”” in a choice format. The
left margin of the key is numbered consecutively from
I to the end of the key. After each number, you will
see either a name or another number. The name in-
dicates completion of the identification. A number in-
dicates the location in the key of the paragraph that
describes the best differentiating characteristics. For ex-
ample, a paragraph may list two characteristics. After
each is a number. If you are identifying mosquito larvae
and if the larva you are identifying has no pecten teeth
and the air tube is short, conical, and sharply pointed,
the genus is Mansonia. You would then go to a specific
paragraph of the key for further identifying features as
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to species. If the air tube has pecten teeth and is not
pointed, you would proceed to the next paragraph. Keys
for various individual arthropods and rodents can be
obtained from the Centers for Disease Control, Atlanta,
GA 30333. Also, keys ‘ an be found in entomology text-
books and a variety of other sources.

Exercise (062):

1. How does the skeleton of an insect differ from hu-

mans, and what is it called?

2. Name the three main regions of a body of an insect.

3. Why is it important to have a knowledge of internal
structure and physiology of insects?

4. What is metamorphosis?

5. Give examples of some important disease vectors
that have *“complete” metamorphosis.

6. Most living organisms are divided into what two
kingdoms?

7. What are the major divisions of the animal king-
dom?

8. Name two types of identification keys.

7-2. Types of Control

An insect population at your base can be controlled
in three basic ways. Through physical, biological, or
chemical control measures (fig. 7-6). Let’s look at each
of them separately.

063. Cite characteristics of physical, biological, and
chemical control measures.

Physical Controls. Physical (sometimes referred to as
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Figure 7-5. Pictorial key.

cultural or naturalistic control measures) involves
changing the environment to eliminate potential breed-
ing areas. Naturalistic control methods are usually more
desirable than chemical control because you avoid
“contamiaation” of the environment and also the
chance of resistance to commonly uced pesticides de-
veloping in the arthropod population. Naturalistic con-
trol measures have some disadvantages, however. They
usually require physical alteration of an area. It may
take some time to do this, so physical control measures
usually don’t offer immediate relief of the problem.

Q

RIC

Aruitoxt provided by Eic:

Lastly, physical controls are usually more expensive.
Even with these disadvantages, physical control meas-
ures are still the best way to try to control a vector
problem at your base. Some examples of physical con-
trol measures are draining standing water, filling a mar-
shy area, and deepening ponds.

Biological Controls. Biological coatrol implies the de-
struction of the larvae by predaters, pathogens, or ge-
netic manipulation. One advantage to biological control
is that the impact on the environment is much less.
Examples of biological controls are top feeding min-
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Figure 7-6. Types of control measures.

nows (which eat the mosquito larvae), some bacteria
(used to kill mosquito larvae), and various genetic con-
trols such as chemosterilants and radiation.

Chemical Controls (Pesticides). Chemical control
measures involve the use »>f a pesticide to break the life
cycle of the disease vector by reducing the number of
adults and larvae where applied. Chemical controls are
highly effective if properly used and usually the least
expensive of the three types of control. Chemical con-
trol measures provide rapid results and are the best
control if there is a disease outbreak involving a specific
vector or for use at temporary bases (such as in a “field”
environment). Some pesticides have a “residual effect”
that could be dangerous to the environment. Addition-
ally, if chemical controls are improperly applied, re-
sistance problems may develop in the disease vector
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population. Because pesticides are commonly used in
the Air Force for controlling insect problems, we will
spend some time discussing the types of pesticides and
their toxicity. Remember part of your job is health ed-
ucation on the effects these pesticides may have on the
worker applying them. Before we go on, let’s stop for
a while and check your understanding of the various
types of control we’ve discussed.

Exercises (063):

1. What type of control gives more permanent control
and is provided by changing the environment?



. The destruction of larvae by predators. pathogens,
etc., is an example of what type of control measure?

Which type of control may produce ‘‘resistance’
problems in the disease vector population if im-
properly done?

. Cite examples of physical controls measures.

. Cite examples of biological controls measures.

064. Cite the classifications, effects, and hazards of
pesticides.

Classification of pesticides. Part of your job is to
make sure that pesticides are used in a correct and safe
manner. You want to make suse that pesticide workers
and, perhaps more importantly, you or your family are
not unnecessarily exposed to some of the most potent
toxins known: pesticides.

A pesticide can be defined as, “‘a chemical agent used
to destroy pests of any sort.” Sometimes pesticides are
classified by the way they are used. Examples of this
classification are insecticides, rodenticides, herbicides,
fungicides, molluscacides, and algacides.

Also, they may be classified by mode of action, such
as stomach poisons, contact poisons, fumigants (inhal-
ants), repellants, or attractants. The “mode of action”
classification is more useful to use because they define
how they get into the body, but most can get in more
than one way. Of the most used medically is the chem-
ical composition classification. In this grouping, the
type of hazard posed by the pesticide is determined by
the chemical composition or type classification.

It is usually convenient to consider the toxicity of
pesticide chemicals under some logical grouping to
avoid treating each one separately. Listed below is one
of the acceptable methods of grouping pesticide chem-
icals, with some examples within each group.

a. Inorganic Pesticides - Arsenic trioxide, zinc phos-
phide, thallium sulfate, paris green.

b. Synthetic Organic Pesticides -

(1) Chlorinated Hydrocarbons - DDT, lindane,

aldrin, dieldrin, chlordane, heptachlor, kepone.

(2) Phosphorous Compounds - (Organophos-
phates) - Parathion, malathion, diazinon, phosdrin,
dichlorvos, fenthion, ronnel, naled.

(3) Carbon Compounds (Carbamates) - Carbaryl.

¢. Botanical Pesticides - Nicotine, pyrethrum, rote-

none.

d. Rodenticides - Warfarin, universal anticoagulant,
ANTU.
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¢. Fumigants - Hydrogen cyanide. methyl bromide,
phosphine.

Toxicity of pesticides. The toxicity of a pesticide is
largely dependent on its chemical make up. From your
standpoint, one of the most important aspects of insect
and rodent control is the effects that the various chem-
icals can have on the human body. Not only can these
chemicals contaminate food and beverages, but im-
proper handling of pesticides by persons during mixing
operations and application can result in serious injury
and even death. Most chemical pesticides are extremely
toxic if ingested and vary in their effects when inhaled
or absorbed through the skin. Some also cause der-
matitis from repeated exposures.

Inorganic pesticides. Most of the inorganic pesticides
are formulated from heavy metals and are extremely
toxic to warm blooded animals. Arsenic poisoning, for
example, produces symptoms of severe irritation of the
gastrointestinal tract. Chronic arsenic poisoning may
result from prolonged exposure to small amounts be-
cause of absorption through the lungs, skin, or alimen-
tary tract. Normally, workers with this pesticide are
simultaneously exposed to inhalation and skin absorp-
tion. Symptoms of chronic poisoning at first go un-
notices, and bronchial irritation may be attributed to
infection or to smoking. Loss of appctite, nausea, vom-
iting, and diarrhea may be attributed to dietary indis-
cretions, and skin eruptions attributed to some other
pesticide. Prolonged chronic exposure eventually leads
to anemia, multiple neuritis of the extremities, skin
changes, and even loss of hair and fingernails. Paralysis
and liver damage are late manifestations. Because of
the toxicity of insecticides containing arsenic and heavy
metals, they may not be used by Air Force personnel
or on Air Force bases without speci..c approval.

Synthetic organic pesticides. This chemical compo-
sition grouping includes the chlorinated hydrocarbons,
phosphorous compounds, and the carbamates.

a. Chlorinated hydrocarbons. Some of the insecti-
cides used in military pest control programs belong to
this group of chemicals. Some of them are quite haz-
ardous as concentrates, and a single exposure is capable
of causing illness and death. There is a wide range of
toxicity and hazard. Even repeated exposure to diluted
solutions can also be hazardous. Therefore, maximum
use of protective measures should be employed. Pesti-
cides in this group of chemicals usually affect the nerv-
ous system. The result is spastic inability to coordinate
muscular activity, which progresses to convulsions. If
death occurs, respiratory failure is usually the imme-
diate cause.

b. Phosphorous compounds (organophosphates).
Organic phosphates have a wide range of toxicity of
mammals. Malathion is slightly toxic, diazinon toxicity
is moderate, and parathion is highly toxic. This group
of chemicals inhibits cholinesterase, an enzyme essen-
tial to the proper functioning of the body. Mammalian
poisoning from organic phosphorous pesticides affects
the central nervous system. Symptoms of poisoning
may include gastrointestinal discomfort, salivation,
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profuse sweating and difficulty in breathing. As with
poisoning due to chlorinated hydrocarbons, the im-
mediate cause of death is usually respiratory failure.

¢. Carbon compourds (carbamates). The carbamates
are a relatively new group of pesticides. (Several ex-
perimental compounds show considerable promise as
insecticides.) Carbaryl is being used as a louse powder.
Some other carbamates are used as fungicides. This
group of compounds also inhibits cholinesterase and
has a wide range of toxicity and hazard.

Botanical pesticides (natural organic pesticides). Ni-
cotine pesticides, used chiefly in the control of plant
pests, are highly toxic to mammals. The poison is read-
ily abrorbed through the skin. Symptoms of poisoning
may appear, depending upon the concentration and du-
ration of contact. Rotenone is another botanical pes-
ticide which is frequently used for a variety of pest
problems and as a deliberate fish poison. The mam-
malian toxicity of rotenone varies considerably among
animal species, though precautions in its use, as out-
lined below, are adequate to protect humans. Stry-
chnine, from he seeds of Strychinos spp., is used as a
rodenticide.

Solvents. Liquid insecticides are rarely applied in un-
diluted form. Water is sometimes used as a solvent, but
kerosene and fuel oil are also widely used. Kerosene
can be dangerous to humans if not properly handled.
Ingestion often brings gagging and coughing. Aspiration
into the lungs may be followed by bronchopneumonia.
Following the use of kerosene sprays in enclosed, poorly
ventilated, spaces, there may be nausea, dizziness,
coma, and other symptoms of poisoning. Kerosene der-
matitis can also occur from continuous exposure.

Rodenticides. The materials in this group are inor-
ganic and organic chemicals, but the uses and modes
of action are sufficient to justify consideration of ro-
denticides as a separate group. Those formulated from
heavy metals and plant products have been mentioned
above. These have been the cause of most human poi-
soning associated with rodenticides. Another group of
chemicals used widely in rodent-control programs to-
day comprises the anticoagulants, derivatives of cou-
marin or indandione. One of the early members of this
group is known as Warfarin, which is supplemented in
the military supply system by other anticoagulants in
water soluble formulations. In addition to causing cap-
illary damage, these chemicals interfere with formation
of prothrombin, resulting in extensive internal hem-
orrhages. These chemicals do, however, have the ad-
vantage of low acute toxicity. Consequently, in the
concentrations recommended, repeated ingestion over
a period of several days is required to produce lethal
poisoning in mammals, inciuding humans. Accidental
or deliberate ingestion of these anticoagulants, partic-
ularly of the concentrates, may led to death. Depending
on systemic levels reached, repeated prolonged expo-
sure may result in disease conditions ranging from pro-
longed bleeding from minor cuts to serious hemorrhagic
phenomena.

Fumigants. These chemicals are used for specialized
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problems in rodent control as well as for insect control
in selected situations. Hydrocyanic acid (hydrogen cy-
anide or HCN) and any of the cyanides which produce
HCN gas are extremely toxic to humans, causing death
very quickly by stopping cellular respiration. Breathing
a concentration as low as 200 parts per million of air
will be quickly fatal for humans. Higher concentrations
will cause more rapid death. A gas mask is not enough
to protect an individual at these high concentrations
for prolonged periods since the gas is readily absorbed
by the skin. Fumigation with this gas in closed spaces,
therefore, requires elaborate precautions in addition to
the gas mask. Those applying this gas should know how
to get into the open air quickly, even in the dark. Methyl
bromide is rarely used in the Air Force today because
of toxic residues. Phosphine is the *‘state of the art”
fumigant for food products because there are no toxic
residues. It must be applied only by specially trained
pest control operators having special application equip-
ment. It is commonly used today throughout the United
States and the world. Odor cannot be relied upon as a
warning of dangerous concentrations. Hazardous quan-
tities could be inhaled before odor was detected, and
because of delayed toxic action in humans, the exposed
individual would not be aware of it. Onset of symptoms,
followed by death, may occur as long as 48 hours after
an exposure. At high enough concentrations, death can
come rapidly in a matter of minutes rather than hours.

Resistance to pesticides. With the introduction of
DDT as an insecticide there were hopes that most of
the harmful insects could be wiped out once and for
all by the use of this material. However, within a fairly
short time, it became apparent that such would not be
the case. It was soon noted that the use of DDT did
not kill all of a given population of insects and that
those which were not killed soon produced young which
were not so greatly affected by DDT. After a year or
two, such a p:** ulation had reached a point where DDT
had almost no effect. The term “‘resistance” was used
to describe this condition.

There are approximately 56 species of insects of med-
ical importance that are now resistant to one or more
insecticides. Of these, 26 are important vectors of dis-
ease. Resistance is a particularly important problem in
the United States. Houseflies have become resistant to
DDT and to most of the other chlorinated hydrocar-
bons and are showing resistance to many of the newer
phosphorous compounds. This is probably due to the
very widespread use of insecticides in the United States
by individuals who can buy almost any known form of
an insecticide at the corner store.

If pesticide resistance in a insect population is sus-
pected, contact the Epidemiology Division, USAF-
SAM, Brooks AFB, TX for insect testing and
recommendations on pesticides use.

Exercise (064):

1 What are the three primary ways pesticides are class-
ified?
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State what pesticide classification is most useful to
EHS and explain why.

. What effect does the rodenticide Warfarin have on
the body?

What groups of chemical compounds inhibit cho-
linesterase?

. State two examples of fumigants.

What term is used to describe when a pesticide (be-
cause of improper application) no longe: has a “kill-
ing” effect on a vector population?

Whom can you consult concerning resistance of a
vector population to a specific pesticide?

7-3. Mosquitos

On a worldwide basis mosquitos are responsible for
the transmission of disease to millions of people each
year. Although most mosquito-borne diseases occur in
the tropics, some do occur in the United States. Add
this to the fact that the military is deployed worldwide,
and you can see that understanding the mosquito is very
important.

065. Cite characteristics of the biology of mosquitos
and the diseases they transmit.

Mosquito Biology. Understanding mosquito biology
is essential for effective surveillance and control pro-
grams. This section includes a general overview of the
classification and bionomics of mosquitos.

Classification. Mosquitos belong to the most abun-
dant group of invertebrate animals, the insects. Within
the Class Insecta, they are further categorized to the
Order Diptera and Family Culicidae. The following
scheme summarizes the taxonomic position of mos-
i quitos (specifically, the anopheles mosquito).

Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta
Order: Diptera
Family: Culicidae
Subfamily: Anophelinae (anaphelines)
Genus: Anopheles
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Subtamily: Culicinac (culicines)

Genera: Aedes
Coquillettidia
Culex
Culiseta
Deinocerites
Haemagogus
Mansonia
Orthopodomyia
Psorophora
Uranotaenia
Wyeomyia

Subfamily: Toxorhynchitinae
Genus: Toxorhynchites

Mosquito bionomics. In order for you to understand
the life cycle of the mosquito we need to look at the
characteristics of the adult and larvae. (fig. 7-7).

Adult. Adult mosquito populations are usually about
half males and half females. The males ordinarily
emerge first and remain near the breeding site where
they mate with the later-emerging females. Only the
females bite, and in most species a blood meal is re-
quired before eggs are produced. Females tend to travel
greater distances and live longer than males.

Flight habits vary according to species and are af-
fected by such diverse factors as wind speed and host
availability. In the United States, Aedes 4degypti fly only
short distances (100 yds) because it usually breeds in
and around human dwellings. Most anophelines have
a maximum flight range of about 1 mile, but some
culicine species, such as Adedes sollicitans, travel 20
miles or more.

Female mosquitos feed upon a wide variety of animal

hosts ranging from coldblooded amphibians to humans.
Host selection is determined by a combination of host
availability and by the innate host pircference of the
particular mosquito species. Species of the subfamily
Toxorhynchitinae do not blood feed but subsist entirely
upon nectar or other plant exudates. Daily biting ac-
tivity varies according to species and season. Some mos-
quitos bite mainly during the day, others mainly at
night, while still others show maximum activity during
dusk and dawn.
- Accurate estimates of the average life span of the
adult stage have been determined for only a few species.
Estimates range from a few days for some to more than
6 months for overwintering forms.

Larvae. Mosquito larvae are found in virtually all
kinds of aquatic environments except rapidly flowing
streams and deep, open waters of lakes and seas. Typical
larval habitats include permanent ponds and marshes,
temporary pools, tree holes, plant axils and leaves, and
artificiai containers. Larvae feed upon smaller organ-
isms and debris in the water. All mosquito larvae must
come to the surface of the water for air except those in
the general Coquillettidia and Mansonia, which obtain
air by piercing the underwater portions of plants.

The larval period, which consists of four develop-
mental instars, requires from 4 days to many months
to complete, depending upon the species and environ-
mental conditions. Mosquito larvae molt (shed their
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Figure 7-7. Example of a pictorial key illustrating mosquito characteristics.

skins) at the end of each instar. The final (4th) instar
molts to become a pupa—a nonfeeding transitional
stage between the larva and the adult.

Mosquito larvae swim in two different ways: by un-
dulations of the body and by propulsion with mouth
brushes. When near the top of the water, anopheline
larvae lie parallel to the surface and move by undulat-
ing, while culicines hang head down and move by using
their oral brushes.

Larvae are affected by both the abiotic (physical and
chemical characteristics) and biotic (other organisms)
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factors of the water in which they develop. Abiotic fac--
tors such as temperature, light penetration, salinity, and
gas content may limit development. Important biotic
factors include pathogens, parasites, predators, com-
petitors, and protective vegetation.

Mosquitoborne Diseases. In the past, most of mos-
quitoborne diseases were highly important as endemic
or epidemic diseases in the United States, but presently
only the encephalitides occur with some frequency in
this country. However, disease potential is always pres-
ent. Dengue and yellow fever are at our southern door,

1449



and the malaria potential is very high since we have the
vector which transmits it fAnopheles sp.}. Some of the
important mosauitoborne diseases we will cover are en-
cephalitis, dengue, yellow fever, malaria, and filariasis.

Encephalitis. Therc are many forms of eacephalitis
throughout the world. Usually they are named for the
geographical area in which they were firsi discovered
(Japanese B encephalitis, Venezuelan encephalitis, and
St. Louis encephalitis). They are viral diseases which
usually affect the central nervous system (brain and
spinal column). Some of the encephalitides are trans-
mitted from birds or small animals to humans by mos-
quitos. Vaccines are not routinely available. Thus,
personal protective measures such as the use of repel-
lents and bed nets are of importance in the preveation
of this group of diseases.

Dengue fever. The term dengue (also cailed breakbone
fever) refers to a group of viral diseases which are wide-
spread throughout the tropical areas of the world. This
disease, which is of great military significance, is trans-
mitted by Aedes mosquitos. Onten the only symptom
is a mild fever, but there may also be severe muscular
pain. A vaccine is available for this disease but is not
routinely used. The best means for avoiding dengue
fever is the prevention of mosquito bites by using in-
dividual protective measures.

Yellow fever. Yellow fever is a viral disease now con-
fined to tropical Africa and tropical Americas. The virus
is transmitted by the Aedes aegypti mosquito (trans-
mission cycle: mosquito-human-mosquito). In the jun-
gles of the tropics, it is transmitted by the Haemagogus
mosquito (transmission cycle: monkey-mosquito-mon-
key with humans as aa alternate host). Yellow fever is
characterized by fever, headache, backache, jaundice,
and internal bleeding. The most important preventive
measures include the administration of a highly effec-
tive vaccine and the application of individual protective
measures.

Malaria. Although the occurrence of malaria is rare
in the United States, it occurs very commonly in most
tropical, subtropical, and semitropical areas of the
world. Malaria is caused by a protozoan parasite carried
by the Anopheles mosquito. This parasite destroys the
blood cells and causes chills, fever, weakness, and ane-
mia. Unless the disease is treated promptly and prop-
erly, it may cause death from damage to the brain. The
only sure way of preventing malaria is to avoid the bites
of infected mosquitos. When complete mosquito con-
trol is difficult or even impossible, such as during pe-
riods of active combat, the prevention of malaria is
dependent upon the application of individual protective
measures and the use of antimalarial drugs (chemopro-
phylactic treatment). )

Filariasis. Filariasis is transmitted by the Culex pi-
piens and other mosquitos. Control of this disease in-
volves mosquito control.

Exercises (065):

Identify the questions that are true. Correct any false
statements.

1

Mosquitos belong to the class Insecta, order
Diptera, and family Culcidae.

—— 2. Only the female mosquitos bite and all subfam-
ilies require a blood meal before eggs are pro-
duced.

—— 3. All mosquito larvae must come to the surface
for air.

——4. The larval period consists of four develop-
mental instar stages.

—— 5. Anopheline larvae lie parallel to the water sur-

face.

6. Match the characteristic of the disease in column A
with the disease it describes in column B. Some items
in column B may be used more than once.

Column A Column B
— (1) Normally an infection of a. Encephalitis.
birds or small animals. b. Dengue fever.
——(2) Also called breakbone fe- c¢. Yellow fever.
ver. d. Malaria.
——(3) Has a transmission cycle e. Filanasis.

of monkey-mosquito-
monkey with man as an
alternate host.
Mosquito contro! in-
volves source reduction
(elimination of breeding
areas and adulticides).
Drugs for chemoprophy-
lactic treatment.

Has an effective vaccine
for prevention.

Caused by a protozoan
parasite.

—@

—(5)
—(6)
-7

066. Describe mosquito surveillance methods.

Mosquito Surveys. The mosquito populations and
factors affecting those populations vary from one base
to another. A surveillance program on one base may
not be adequate for another. One must take into ac-
count species diversity, habitat variations, climatic con-
ditions, geographic variability, effectiveness of various
survey techniques, etc., when developing a surveillance
program.

Before establishing or revitalizing a program, a base-
line ecological survey of the entire installation should
be conducted. Consult a base map that shows drainage
and mark on it the wind patterns to help locate active
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or potential breeding sources as well as likely sites for
mosquito-trap placement. Trap sites should be between
the populated areas (such as housing units and flight-
lines) and mosquito breeding sources. After you have
identified breeding sources and have placed your traps,
indicate their positions on an installation map as part
of your permanent record of your surveillance program.
(Fig. 7-8.)

Operational surveys are accomplished to evaluate the
continuing effectiveness of the control measures. We
will look at the types of surveillance methods for adults
and the larval stages of mosquitos.

Adult mosquite surveys. Surveillance for adult mos-
quitos may be accomplished by several methods. The

CLEAR LAKE

five primary ones we will address are: (1) Light-baitea
New Jersey traps, (2) Carbon dioxide (CO,) baited New
Jersey traps, (3) CDC miniature light traps, (4) Army
miniature solid state light traps, and (5) resting collec-
tions.

Light-baited New Jersey traps. Most mosquitos are
collected using the light-baited New Jersey traps. Al-
though many species are attracted to iight (photctactlc), '
the fact that certain mosquitos, mcludmg some impor-
tant vector species, are not phototac'ic must be consid-
cred when interpreting light-trap c¢ata. To maintain a
strndard that will allow seasonal or locality compari-
sons, the same type and size bulb (40-60 watt recom-
mended) should be used consistently, As they arc
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Figure 7-8. Mosquito baseline survey map.
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collected, specimens are killed by vapors from a 2 inch
by 2 inch picce of Vapona (No-Pest) strip at the bottom
of the plastic collection jar. To prevent the specimens
from contacting the Vapona, either the insecticide strip
should be loosely wrapped with paper or a perforated
paper or plastic cup should be placed in the neck of the
collection jar to retain the mosquitos. Light traps attract
mosquitos best when the light source is placed about 6
feet above ground in an area sheltered from wind and
away from sources of light. A minimum of three traps
per installation should be operated from dusk to dawn.
2 to 4 nights per week during the mosquito season.

COx-baited New Jersey traps. Traps baited with CO,
(fig. 7-9) have several advantages over light-baited traps:
{1) More mosquiio species are attracted to CO, iraps,
(2) Larger numbers of mosquitos are usually attracted
with CO, and (3) CO, does not attract trash insects and
male mosquitos (which saves the time normally re-
quired to sort out the female mosquitos).

A standard New Jersey trap can be easily modified
into a CO, trap. The only changes necessary are to re-
move tne bulb and to connect a Tygon or rubber tube
from a CO, source to the underside of the rain cover.
The CO, can be supplied in three ways. The easiest way
under field conditions is to use blocks of dry ice in an
insulated container. The container may be a styrofoam
shipping container or a steel ammunition box lined with
styrofoam. CO, can also be obtained from a gas cyl-

inder. While such a cylinder is not easily transported,
once in place, CO, output can be precisely regulated
and monitored. The CO, cylinder should be run at 25
ml/min. A device for generating CO, can also be at-
tached to the trap. It uses propane which is catalysed
by a platinum wire to CO,. At present the propane
generated CO, is available from commercial sources
and is being tested by the epidemiology division and
other DOD agencies for Air Force use.

The CO,-baited trap, like the light-baited trap, can
be operated from dusk to dawn to capture night-flying
mosquitos; but unlike the light-baited trap, it can also
be operated during daylight hours to capture diurnal
species. If the CO,-baited trap is operated around the
ciock, the dry ice will probably need replacing every 12
hours. You should supplement your light trapping pro-
gram with CO,-baited traps as much as possible in order
to survey for vector/pest species not readily attracted
to light.

CDC miniature light traps. The Centers for Disease
Control have developed a small and easily transportable
light trap (fig. 7-10) which consists of three main parts—
a transparent plexiglass cylinder, an aluminum or plas-
tic rain cover, and a nylon-mesh collection bag. A light
source (flashlight bulb) and a small electric fan are
mounted inside the cylinder. The principles of opera-
tion are identical to those of the New Jersey trap. Power
is supplied by either four D-cell (flashlight) batteries

COo - BAITED NEW JERSEY LIGHT TRAP

Dry Ice

Copper Tube

=

Light Bulb OB
(optional)
D
Sl o
Fan Tl

Container with
Styrofoam Insulation

— Tygon Tuhing

Hole in Rain Cover

Large

Insect-Exclusion
Screen

Killing Chamber

with Vapona Strip

Figure 7-9. CO, - baited New Jersey.
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CDC MINIATURE LIGHT TRAP

XAIN GUARD

PLAST!C CYLINDER -

. Figure 7-10. CDC miniature light trap.

attached to the outside of the cylinder, or by a 6-volt
wet- or dry-cell battery. The assembled trap is about 18
inches high and weighs less than 5 pounds. The rain
cover, cylinder, and collection bag disassemble to in-
crease portability and ease of storage.

CDC traps are useful surveillance tools in areas where
ground power is unavailable such as wooded areas,
fields, and marshlands. Use these traps in large, un-
developed areas to insure thorough surveillance of mos-
quito vectors.

Army miniature solid-state light traps. The United
States Army Applied Research Division at Ft. Detrick
has developed a miniature light trap that has replaced
the CDC trap in the Federal supply system. The key
features of this trap are solid-state circuitry, a recharge-
able gel cell battery, and a photoelectric switch. Refer
to USAFSAM/EKED Medical Entomoloyg Review,
April 1982, for more information on this type of trap.

Resting collections. Many mosquitos are active only
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during the night and seek shelter in dark, quiet places
during the day. If these resting places can be discovered,
many mosquitos can usually be collected with a min-
imum of effort. Natural mosquito resting sites include
animal burrows, privies, human habitations (drain
pipes, old tires, empty floor pots, etc.), tree holes, cul-
verts, and sheltered areas under bridges. Artificial rest-
ing sites (12 inch by 12 inch by 12 inch wooden boxes
painted red inside) may be placed near bushes, forests,
swamps, or similar sites, to collect adult mosquitos seek-
ing shelter in them. Since most resting sites are dark, a
flashlight is useful when collecting the mosquitos with
a battery-powered aspirator.

Monthly mosquito surveillance activities summary.
Each base should submit a monthly mosquito surveil-
lance activities summary at the end of each month dur-
ing the mosquito season. A sample format for this
summary can be obtained from the USAFSAM; Epi-
demiology Division, Brooks AFB, TX 78235. List every
date that each trap was run even if no mosquitos were
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collected on some nights. This information is necessary
for calculating trap indices. Only adult mosquito col-
lections should be included on this summary sheet.

Immature mosquito surveys. Immature mosquitos
may be collected for identification from either larval or
ovitrap collections. :

Larval collections. Larval breeding sites should be
marked on a base map and sampled at least semi-
monthly (frequency depends upon location of base and
environment of the area) during the mosquito season.
Breeding sites include tree holes, artificial containers,
catch basins, temporary pools, roadside ditches, ponds,
swamps and marshes, Although most larval collecting
is done with a white dippcr, a large bulb pipette or
syringe may be necessary to sample water receptacles
with small openings such as tree holes or certain arti-
ficial containers. Larval surveys show the exact areas

OVITRAP

where mosquitoes are breeding and conscquently where
control is needed. Also, when larval identifications are
analyzed in conjunction with adult records, you can
often determine whether your base is producing its own
mosquito problem or whether adults are invading your
basc from surrounding areas.

Ovitrap collections. Aedes aegypti is important in the
United States because of its potential for transmitting
denguc and yellow fever. This species is usually not
collected in light traps. Because 4¢. aegypti females pre-
fer to lay their eggs inside small dark containers, the
United States Public Health Service developed the ovi-
trap as a surveillance tool. This trap consists of a 2-pint
widenmiouth jar painted black on the outside and filled
with about l-inch of water (fig. 7-11). An oviposition
site, called a paddle, is made by wrapping paper tow-
eling around the lower half of a tongue depressor and
fastening it to the side of the jar. A l-inch wide strip

Paper Clip

Tongue Nepressor

Rubber Band

Paper Toweling

Pint Jar

Water

Figure 7-11. Ovitrap.
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of red velour paper may also be used as an oviposition
site.

Ovitraps should be placed at ground level in shel-
tered, dark areas such as under bushes near houses.
Enough ovitraps should be deployed to survey all the
densely populated areas on the installation. Alternately,
10 ovitraps may be used for a week or two in one section
of the base and then moved to other areas during sub-
sequent weeks. The location of each jar should be care-
fully documented so that all can be checked each week.
Remove the paddle and package it for shipment. Water
in the traps should be examined and any late instar
larvae sent to the Epidemiology Division USAFSAM,
Brooks AFB, TX for identification. Larvae of several
mosquitos besides Ae. aegypii may develop in such jars.
Rinse out the jar and add fresh water and a new paddle.

Although ovitraps are not a stock-listed item and usu-
ally cannot be obtained locally, they can easily be made

(i.e., paint a jar black with enamel paint). In addition,
the Epidemiology Division has a limited supply (ob-
tained from CDC) if needed tc get your program
started.

Packing and shipping mosquito specimens. Improper
packaging and shipping of specimens make it very dif-
ficult for the epidemiology division to provide fast, ac-
curate identifications. Some specific problems they have
encountered include:

a. Damaged specimens caused by crowding or im-
proper packing (no mosquito should touch any other
specimen),

b. Stale specimens (they should not be held for more
than 2 to 3 days before shipping).

¢. Male mosquitos (fig. 7-i2) and nontarget insects
included in collections.

d. Incompletely labeled containers.

e. Incorrectly addressed shipments.

COMPARISON OF FEMALE AND MALE MOSQUITO

female

KEY

prb - proboscis
mxp - maxillary palpus
ant - antenna

female

Anopheles

~

male

Figure 7-12. Comparison of female and male mosquitos.
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Specimens should be packed as described in the Ep-
idemiology Division's Specimen Management Hand-
book which can be ordered from USAFSAM/EKED,
Brooks AFB, TX 78235.

Exercises (066):

1. Most adult mosquito species are collecrea using

which method?

2. In interpreting light trap data, what is an important
factor to remember?

3. What are three advantages of using carbon dioxide
with the New Jersey traps?

4. What is the purpose of larval surveys?

5. The ovitraps are effective for the surveillance of

which mosquito species?

067. Describe how the trap index is used to eve'uate
control operations.

Surveillance Data. The primary goal of your adult
mosquito surveillance program should be to detect and
monitor pest/vector species in the populated areas of
the base. Surveillance data generated by the trapping
program can be used to predict peak periods of mos-
quito abundance and to evaluate control operations.
The trap index (TI) is a useful tool for organizing trap
data and comparing different time periods or locations.
The TI is simply the average number of females per
trap night. The formula for computing a TI for a given
time interval is:

TI = Total females trapped
Total trap nights

Note that a trap night equals one trap operated for 1
night. Data from malfunctioning traps should not be
included in the calculations.

An example of how to calculate weekly trap indizes
is given below. Assume that a USAF installation op-
erated four light traps for three nights during the first
week in August and collected the indicated number of
female mosquitos.
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Date Trap No. No. of Female Mosquitos
2 Aug. :IZ 22
3 0
4 13
4 Aug. | 6
2 30
3 9
4 0
S Aug ] I
2c 5"
3 5
4 1t

*Although no female mosquitos were collected, the trap
was operating and is included in the trap-nights count.
*Trap was inoperative and must be subtracted from
trap-nights count.

“Trap malfunctioned and must be subtracted from trap-
night count. Female specimens collected before mal-
function are not to be included in the total number
collected (but they should be submitted for identifica-
tion).

The weekly TI would be calculated as follows;

8+24+0+13+6+30+0+11+5+11

T = (4 traps X 3 nights) - 2

108
0= 10.8

Another type of trap index, the Specific Trap Index
(STI), can be used to show population fluctuation in a
single species or particular group of mosquitos. This
type of index is particularly useful in plotting fluctua-
tions in local pest species or disease vectors. An example
of a STI calculation is the following:

For Aedes vexans (primarily a pest species)

STI = No. female Ae. Vexans trapped in 1 week
Total trap nights for that week

As weekly TlIs are calculated, they should be plotted
on a graph to supply a visual picture of population
fluctuations. Annual graphs of the weekly Tis allow
observers to identify and predict peak periods of mos-
quito activity. Any reasons for fluctuations in TIs that
are known (such as abnormal weather or aerial spray)
should be documented on the graphs. In addition, TI
graphs are valuable when planning mosquito control.

Exercises (067):

1. How are trap indexes useful?

2. Define a “trap night.”
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3. How do we calculate a trap index?

4. How can specific trap indexes be usc?

5. In the following example, calculat the weekly trap
index.

Date Trap No. No. of Female Mosquitos
9 Oct 1 7
2 22
3 0
4 1!
10 Oct 1 2
2 10
kL 8v
4 0
11 Oct 1 10
2c 4¢
3 3
4 9
TI =

The special notations a, b, ¢ are the same notations (situations) as
the example given in the text.

068. Describe mosquito control methods.

Mosquito Control Methods. There are three types of
mosquito control: cultural, chemical, and biological. As
a general rule, the preferred method is one that involves
cultural control, which is usually aimed ai the elimi-
nation of water so that the mosquitos have no place to
breed. Chemical control measures, on the other hand,
are temporary in nature and are aimed at directly killing
the mosquitos, whether they are larvae or adults. Bio-
logical control methods are not as widely used as the
chemical and physical means, nor are they as well de-
veloped. It may well be, however, that future control
practices will lean more and more toward the biological
method.

Cultural control. Cultural methods for the control of
mosquitos are often quite expensive in initial cost. Since
the Air Force must operate on a year-to-year finarncial
basis, cultural methods are sometimes abandoned in
favor of less expensive control methods. Nevertheless,
they are usually less expensive in the long run and
should be carried out when and where possible.

One of the best methods of cultural control is filling
low areas containing water. This usually requires the
use of considerable amounts of heavy equipment, such
as bulldozers and graders, and is the responsibility of
civil engineering. The responsibility of the medical ser-
vice in this connection lies in making recommendations
as to areas that should be filled. A minor amount of
supervision and inspection by the medical service can
be required to assure that filling does not create addi-
tional problems such as a fill which serves as a dam for
water coming from further upstream.
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Drainage of water is widely used for mosquito con-
trol. However, it requires more maintenance than filling
and should be done only if the latter method cannot
be used. Draining and ditching are often used with fill-
ing, especially in irrigated areas where waterflow can
cause temporary ponds in low ground. Draining and
ditching are used frequently in salt-marsh areas. These
ditches are designed to take advantage of tides to pe-
riodically flood and drain breeding areas. Underground
drains may be required in marshes and swamps. This
is appropriate where the soil is impervious and does not
ailow water to pass to lower areas.

There are a wide variety of other cultural control
methods. These include filling tree holes; eliminating
cans, bottles, and other receptacles that hold water; us-
ing flood gates across small streams; and screening with
fine-mesh screen. A 24-mesh screen is necessary for ex-
clusion of some small species. The standard issue
screening meets the requirements for exclusion of mos-
quitos. Complaints that mosquitos are coming in
through the screen are usually because of holes in the
screens or improperly installed doors and windows. A
close inspection of the fit of such openings usually in-
dicates a need for changing doors, patching screens, or
replacing weather stripping.

Chemical control. Chemical control measures for
mosquitos are temporary in nature. They must be re-
peated at frequent intervals during the breeding season.
Such measures should only be used in addition to per-
manent cultural control procedures and are directed at
either larvae or adults.

Chemicals used for the control of mosquito larvae
are called larvicides. Larvicides work primarily through
a chemical action of poisoning or through a combi-
nation of physical and chemical action to prevent larvae
from breathing. Eggs are not greatly affected by larvi-
cides unless they become coated with oil. Pupae are
affected only if they are cut off from air.

Larvicides can be applied as dusts. In this case, the
action is toxic with the larva feeding on the particles of
insecticides. Because of their particulate nature, dusts
do not lend themselves to an even distribution on the
surface of the water. They tend to be accumulated in
certain areas by waves and wind action. The dust par-
ticles can be harmful to fish. They do not generally
affect plant life in the water. If applied among emergent
vegetation around the edges of ponds, dusts will remain
for a considerable length of time.

Dusts are used in some areas for prehatching treat-
ment. Here they are applied to frozen ponds or snow-
covered low spots which become temporary pools in
the spring. Thus, an insecticide is present when over-
wintering eggs hatch and early control is gained. Dusts
are generally applied with a rotary duster, which is
hand-carried and hand-operated. Dust should be ap-
plied from the upwind side so that the wind will carry
the insecticide over the breeding area and not blow back
into the face of the operator. It is generally directed
downward toward the surface of the water unless it is
desired to reach an area at some distance.

Granular larvicides have come into widespread use
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in the past few years. They are apparently quite effective
because they dissolve rather slowly and poison the water
in the area to which they are applied. Liquid sprays
applied to the surface of the water serve as a larval
poison. In addition, if in an oil base, they can coat the
surface of the water with a film which the larvae cannot
penetrate with its breathing tube. When this happens,
the larvae drown. Sprays may have less toxic effect on
fish than dusts. However, they can injure plant life. In
the long run, this can have a worse effect on the entire
pond than would dust because killing the plant life
would lower the amount of oxygen in the water. Sprays
should be directed toward the areas where emergent
vegetation makes good hiding places for mosquito lar-
vae and along the edges of the water area where the
depth is not great. The entire surface of the pond should
not be sprayed (or dusted) unless the area is very small
and unless the overall water depth is quite shallow.

Chemical control of adult mosquitos is achieved in
one of two ways; application of residuals on surfaces
where the mosquitos can rest, or direct application to
the iusect by spraying the space which it occupies. Dusts
are seldom used for control of adult mosquitos, al-
though some results can be gained through the residual
action of dust applied to wet vegetation. No practical
method of using granules for this purpose has been
found.

Residual sprays for the control of adult mosquitos
can be applied on indoor walls, on exterior surfaces of
buildings, or on vegetation. Residuals are generally used
as oil solutions, or water emulsions, so that the insec-
ticide will remain in crystalline form after the liquid
evaporates. However, when sprayed on vegetation, re-
siduals in the form of suspensions or weak emulsions
are used to prevent the burning of foilage. Residual
insecticides, particularly indoors, are long lasting and
can give good control for several months.

Space spraying is usually carried out in closed areas
by the use of aerosol bombs, or microsol sprayers, the
same as for houseflies. Outdoor space spraying requires
the use of fog or mist machines. Adult mosquitos are
quickly killed by this method, but the effect is not long
lasting because there is almost no residual effect.

Dispersals of liquid insecticides from aircraft will give
some control of adult mosquitos for a short time. The
effect is partly that of a space spray combined with some
residual action.

Biological control. Present biological control meth-
0ds are those methods that reduce the mosquito pop-
ulation through predators, parasites, or disease. A
predator, as far as mosquito larvae control is concerned,
can be defined as any animal that feeds upon mosquito
larvae reducing reducing their number. There are many
predators in nature such as larvae of various insects,
notably young dragonflies, which feed on mosquito lar-
vae. Generally speaking, it is not practical to try to stock
an area with such insects; but if there is a large supply
of them present, efforts should be made not to hinder

~em. For example, shorelire spraying and similar

:asures which might kill the adult dragonflies might

avoided. The adults, :hus preserved, not only pro-
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duce morc young, but are themselves predatory on
adult mosquitos. _

One of the most widely used predators is a small top-
feeding minnow, Gambusiz affinis. This fresh-water
minnow can be purch 'sed alive for mosquito control
and will feed on larvae along the shallow edges of the
stream. Fundulus species serve the same purpose in salt
water. Another predator which is used widely is the
Tilapia mossambica and other Tilapia species. These
are of the Cichlid family of tropical fresh water fishes.
Stocking waters with such fish requires approval of fed-
eral and local wildlife and fishery agencies.

There are many mosq::ito species whose larvae are
predatory on other mosquitos. Notable among these are
the larvae of the Psorophora and Toxorhynchites. The
use of Psorophora in this regard is very limited, because
they are serious biting pests. However, they could pos-
sibly be used in some areas to help cut down on a disease
vector. Toxorhynchites, on the other hand, have been
used extensively for mosquito control in various Pacific
Islands. Toxorhynchites are primarily tree-hole breed-
ers, but they also breed in other cavities and artificial
containers. This is their only limitation as predators.
All Toxorhynchites larvae are predatory. They feed not
only on other mosquito larvae and each other but on
any other aquatic animals that may be present in the
same environment. 1.ie appetites of these large larvae
are encrmous. One has been reported consuming 195
mature larvae of Aedes aegyptiin approximately 12 days
before pupation. The greatest promise for the use of
Toxorhynchites for control of mosquito larvae appears
to lie in their use against yellow fever and dengue vec-
tors. They can live in the same environments as the
vectors of these diseases. The adults of Toxorhynchites
can be released in an area infested by disease vectors
to seek out their breeding places. In many cases, it is
nearly impossible to find a!l the tree holes and water-
catching plants in which these various vectors can
vreed. Therefore, use of these mosquitos is a compar-
atively easy control measure.

Bacillus thuringiensis israeliensis is a pathogen (an
example of control through disease) which can be re-
leased in the environment which will kill mosquito lar-
vae and will not reproduce itself. It has been known to
be effective for most mosquito species as well as some
species of black flies. It seems to show promising effects
fro biological control at most bases.

Malaria and malaria vector control. Control of mos-
quitos of genus Anopheles, for the purpose of malaria
control, differs from control of mosquitos of other gen-
era. Thus, genus Anopheles deserves special attention
here. In 1935, it was estimated that there were more
than four million cases of malaria in the United States.
In 1957, however, only five new cases were reported in
the entire country. These figures indicate that mala .a
can be controlled. They also indicate that malaria is no
longer a serious problem in the United States. On a
worldwide basis, the situation is considerably different.
In 1952, there were an estimated 350 million cases, with
three and a half million deaths throughout the world.
This figure dropped in 1957 to approximately 300 mil-
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lion cases, with about 2 million deaths. The average is
still one death about every 15.6 seconds. Many of these
occur in overseas areas where United States military
personnel are stationed.

In order for an insect-borne disease such as malaria
to be transmitted, three things are required. These aie
(1) a source of disease (in the case of malaria, this is a
human being); (2) a susceptible host (a person who does
not have malaria but who could get it); and (3) a suitable
insect vector to transmit the infection from the source
to the susceptible host. Removal of any of these factors
could theoretically stop the spread of malaiia. All three
factors are considered in malaria control as practiced
by the World Health Organization. The Air Force, too,
makes every attempt to control all of these factors where
possible. However, control of the source is frequently
not possible. Therefore, emphasis is placed on vector
control and on protection of the susceptible host.

WHO control mcthods. Control activities carried out
by the World Health Organization (WHO) involve mass
surveys for detection of malaria cases. Infected people
are treated for malaria. In addition, they are, as far as
possible, protected by screening and residual spraying.
This prevents mosquitos from getting to the infected
source and picking up the infection. The next step is
directed toward the control of infected insect vectors
(i.e., Anopheles spp.).

The best form of overall mosquito control is based
or. killing the mosquito larvae or on removing their
vreeding areas. However, for control of malaria, it is
considered to be more effective to attack the adult mos-
quito directly. This idea is based on the fact that adult
mosquitos may already have fed on a source and may
be able to transmit the disease. Thus, killing the larvae
will not reduce the danger of immediate infection. The
best known method of killing these adult mosquitos is
with residual sprays. This makes it impossible for them
to reach an infected source. The system used in the
United States during World War I1, and presently used
in many parts of the world, is based on this type of
control. Teams of trained personnel spray all houses in
an entire area with a residual insecticide. The Anopheles
will usually rest on the wall for a few moments, then
feed on a human being, return to the wall to rest again,
and then depart. It is during this period of resting, be-
fore and after biting, that control is effected. Even if
the mosquito does reach the source of infection (i.e.,
humans), she will usually die before sufficient time has
passed for malaria to develop within her body to the
extent that she can infect a person. A spray campaign
of this type is usually repeated in 6 to 12 months and
is maintained for a period of 2% to 3 years. After this,
a survey is carried out to determine if small areas of
infection still remain. These are then attacked with the
same control measures.

Military control methods. 1t is not practical under
combat conditions for the military to attempt the type
of control measures that are carried out by the World
Health Organization. However, such measures are def-
initely needed and should be applied, if possible. For
example, villages and towns that have been captured
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can be given a residual spray treatment to prevent ma-
laria transmission to the troops. In most cases, the best
system for the military to follow is based on adult mos-
quito control, frequently with use of spray aircraft, to
kill as many adults as possible in a short time.

Along with such measures, the susceptible hosts (peo-
ple) are protected from attack by infective mosquitos.
This is usually done by the use of suppressive drugs,
such as chloroquine, and by the use of repellents and
other personal protective measures. In oversea areas
during wartime, native dwellings in the vicinity of air-
bases and other troop concentrations can be treated
with residual spray. In peace time, any such activity
must be coordinated through local health departments.

integrated pest managemeni. Integrated pest man-
agement (IPM) is the harmonious use of two or more
types of control techniques to solve pest problems. IPM
implies the decreased reliance upon pesticides as the
sole source of control. A good IPM program uses pes-
ticides only when necessary so that environmental im-
pact, likelihood of resistance, and expenses are all
minimized. Applying IPM principles to the chemical
control of mosquito pests means that the decision to
use pesticides is not based upon some fixed prophylactic
schedule but upon sound data generated from a good
larval and adult surveillance program. The types of con-
trol procedures that should be integrated in a sound
IPM program for mosquitos include:

a. Source reduction to reduce or eliminate mosquito
breeding (cultural control).

b. Protective devices such as repellents, bed nets, and
screens to decrease contact with biting mosquitos.

¢. Biocontrol agents such as mosquito-eating fish
(Gambusia affinis) and pathogens (Bacillus thuringien-
sis israeliensis) to reduce immature populations.

d. Larviciding of known breeding areas with an EPA
approved insecticide when necessary.

e. Ultra-Low-Volumne (ULV) adulticiding with an
EPA approved insecticide when necessary. ULV is ac-
complished by applying low amounts of pesticide (e.g.,
1 to 2 ounces per acre of land) to kill the adult mosquito
without adversely affecting other insect populations.
ULV application is ecologicaily sounder and provides
two modes of killing the adult mosquitos (by inhalation
due to the small particle size of the pesticide as well as
body contact with the pesticide). In addition, this type
of application has a longer killing action than the other
forms of adulticiding because the pesticide stays air-
borne longer. Ground applied ULV is the most com-
mon method. Aerial ULV adulticiding is used when all
else fails to control mosquitos or when there is an im-
minent threat of mosquito-borne disease. Aerial ULV
requires specialized aircraft not usually available on all
bases.

Exercises (068):

1. What two ways do larvicides work?
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State two ways chemical control of adult mosquitos
may be done.

Name some predators which may be used for bio-
logical control of a mosquito population.

The Malaria Vector Control Program’s mission is to
control which mosquito genus?

What is Integrated Pest Management (IPM)?

7-4. Other Arthropods

Other arthropods may also be involved in the trans-
mission of diseases. Some of the primary ones are lice,
flies, fleas, ticks, mites, and venomous arthropods.

069. State the diseases transmitted and control meth-
ods used for other medically important arthropods.

Lice. Human lice are found all over the world. They
thrive during famines, wars, and among people suffer-
ing economic hardships. Whenever large groups of peo-
ple are deprived of homes, clothing, and bathing
facilities, lice usually appear. They are particularly as-
sociated with cold weather. Although lice are present
in the higher altitudes of the tropics, they are found
more commonly in temperate and subarctic areas
where people wear heavy clothing in several layers. Dis-
eases transmitted by lice have always been a threat to
lighting forces. Wars have been lost as a result of the
casualties caused by a louse-borne disease.

Louse-Borne diseases. The louse-borne diseases are
typhus fever (epidemic), relapsing fever, and trench fe-
ver. Of these, epidemic typhus is the most important.
Trench fever was very common among European arm-
ies during World War I but has greatly declined in in-
cidence since them. Relapsing fever is usually present
wherever epidemic typhus occurs; cases occurred
among American troops both in World War Il and in
Korea. All of these diseases, which are spread from hu-
man to human by lice, may occur in epidemics. Since
they are serious infections, they are a special threat to
armies. A good vaccine against typhus fever is available,
but as yet none is available for relapsing fever or trench
fever. The condition of pediculosis refers to a lice in-
festation on the body. Recurring lice infestations may
be a problem in child care centers, and staff members
should screen children for them.

Method of disease transmission. Discase is seldom
transmitted by the actual bite of the louse. The germs
contained in the gut of the louse are passed out with
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the droppings of the louse when it feeds. Louse bites
itch and cause scratching, during which the germ-laden
feces are rubbed into the tiny skin brasions. Scratching
also may crush the louse and rub the germs it contains
onto the wound. This is true especially in the case of
relapsing fever.

Control. The best control for lice is personal clean-
liness. As long as frequent baths are iaken and clothes
are changed regularly, lousiness can usually be kept un-
der control. When bathing is very infrequent and where
clothing is worn for long periods of time without chang-
ing, particularly if large numbecrs of people are crowded
together in small places, lousiness will be present. The
application of steam to clothing for a period of about
5 minutes will kill all the lice and their eggs. Such steam
sterilization can be carried out with hospital equipment.
Another method is the old ‘“‘Serbian barrel”” method.
In this, a drum is put over a fire, a small amount of
water is laced in the bottom of the drum, and a rack
to hold clothing is placed above the water level. With
a good tight top, steam produced in the drum will ef-
fectively sterilize the clothing. With respect to crab lice,
personal cleaniliness if of paramount importance. In
routine situations washing the clothing with very hot
water (greater than 140° F.) and dry cleaning clothing
that cannot be washed should be recommended.

Chemical sterilization of clothing involves the use of
a gas, methyl bromide. Individual clothing and equip-
ment are placed in a rubberized bag and a glass ampule
of methyl bromide is placed in a pocket on the inside
of the bag. The bag is then sealed. The ampule is broken
from the outside, releasing gas. A 45-minute period is
required for sterilization by this method. The control
method in general use today involves the utilization of
an insecticide body dusting powder. This is applied to
the hairy parts of the body and in the case of head or
body lice, is applied to the seams of the clothing or the
headgear. Treatment should ve repeated in 7 days to
kill newly hatched lice.

In many parts of the world, particularly in the Far
East areas such as Korea, resistance to DDT has been
noted. In such cases, 1 percent lindane has been used.
Lindane, however, is more likely to produce some itch-
ing and more skin irritation than DDT. One percent
malathion is now being used effectively for personnel
dusting. Crab lice can be controlled by the use of in-
secticidal ointments and creams available at the base
hospital. Treatment might have to be reported, de-
pending on what preduct is used.

Flies. Houseflies are found all over the world, b. .
they ar2 most abundant in warm climates. Houseflies,
which comprise the majority of all flies found around
food facilities, are the most important of the nonbiting
species in the transmission of diseases.

Fly-borne diseases. The medical history of past wars
indicates that the health of troops has been seriously
affected by flies. They carry the germs which cause dys-
entery and may carry those which cause cholera, ty-
phoid, and other enteric diseases. In the tropics various
skin and eye diseases may be spread by flies.

Method of disease transmission. Flies transmit dis-
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ease organism on the tiny hairs of their bodies and feet
and in their feces and vomitus. They may bring the
disease germs directly frorn manure, garbage, and hu-
man feces to food and water. Biting flies biologically
transmit (through blood sucking) such diseases as onch-
ocerciasis, leishmaniasis, and trypanosomiasis.

Control. Flies may be controlled through proper san-
itation, thus eliminating their breeding places; by the
screening of living quarters; and by the use of chemicals
to kill both adults and larvae. The elimination of breed-
ing through proper sanitation is the most effective fly
control measure.

Control of breeding places. Elimination of breeding
places of flies requires that all human waste, animal
manure, and garbage be covered, disposed of, or treated
promptly and effectively. The control of biting flies is
pased on controlling their living and breeding places
(i.e., vegetation removal, insecticide treatment of cracks
and crevices in wails, treatment of soil). Controlling
biting flies is a very difficult problem.

Protection of food against infestation. All foodhan-
dling places should be properly screened to protect foo
against infestation by flies. The screens should be con-
structed of 24-mesh wire to bar mosquitos as well as
the flies. Foodhandling places should also be equipped
with self-closing doors which fit snugly and open out-
ward.

Chemical control. While the use of chemicals is an
important aid to fly coutrol, it should never be adopted
as a substitute for sanitation. In places where sanitation
is difficult, chemicals may be used to control fly breed-
ing or to prevent new adults from leaving their breeding
places.

Fleas. Fleas are medically important because they
produce irritating bites and transmit diseases to hu-
mans. The fleas that attack humans live chiefly on cats,
dogs, and rodents. When humans live and work in close
association with these animals, conditions are ideal for
the occurrence of flea-borne diseases. Although fleas
have certain host preferences, they will transfer to and
feed on different animals, including humans.

Flea-borne diseases. Fleas are responsible for the
transmission of plague and 2ndemic typhus (murine
typhus). Various rodents, principally rats and ground
squirrels, are sources of infection from which fleas pick
up the disease germs and transmit them to huxnians.
When the normal rodent hosts are unavailable, rodent
fleas will readily attack humans. Other fleas (chigoe or
jigger fleas) attack the bare feet, usually between the
toes and on the soles of the feet, where they cause pain-
ful swelling and inflammation.

Methods of disease transmission. Fleas become in-
fected with plague germs when they feed on a rodent
that has plague. Plague is then transmitted to humans
through the bite of the infected flea. Humans can also
become infected with plague when they breath the pla-
gue germs coughed out of the lungs of a person who
has pneumonic plague. Typhus fever (murine) is trans-
mitted when flea feces or crushed fleas are scratched
into the skin. This may happen when a person scratches
a flea bite.
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Control. Fleas are controlled by applying insecticides
to the animal hosts and to the infested areas. Insecticide
powder is applied to animals. Powder or liquid insec-
ticide may be applied to the infected area; however pow-
der is preferred for treating rodent burrows, since it can
be distributed more thoroughly than a spray.

Dusting of animal hosts. An insecticide powder is
ordinarily used to control fleas on animals. Animals
that lick themselves should be dusted with pyrethrum
powder. However, merely dusting the animals, will not
control the fleas, since {lea eggs and larvae are in the
debris about the areas where the animals rest. Unless
these areas are properly treated, reinfestation will take
place.

Treatment of infested areas. In ihe ireatment of areas
infested with fleas and flea larvae, such as rodent nests,
burrows, and runways and places where other animals
rest, an insecticide dust is effective. It can be applied
with the hand duster. Should a plague epidemic occur,
the dusting operations to kill the fleas must always be
accomplished before the rodent poisoning operations
are started; otherwise, the fleas will feed on human
beings.

When rodents or other flea-infested animals enter
buildings, the fleas may leave the host and infest the
cracks and crevices in the floors. These fleas may deposit
eggs which hatch into larvae which continue 1o live and
develop in the cracks and crevices of the floor. Good
cleaning practices will do much to eliminate or prevent
such infestations. If necessary, an insecticide dust or
spray should be applied.

Individual protective measures. Individual protective
measures should be used in flea-infested areas. This is
especially important for those persons who perform flea
and rodent control work where plague and endemic
typhus are present. Clothing, particularly the trouser
legs, should be impregnated with insect repellent. If in-
sect repellent is not available, an insecticide dust should
be applied to the boots, socks, and Iower parts of the
trouser legs. Insect repellent Di-Ethyl Toluamide
(DEET) should also be applied to the hands and other
exposed portions of the body. The sleeves should be
kept rolled down, and the trouser-legs should be kept
tucked into the boots.

Ticks. Ticks occur throughout the world but are less
common in the arctic and subarctic zones. They are
divided into two groups: the hard ticks and the soft ticks.
The hard tick has a hard shield on its back, and its
mouthparts can be seen from above. The soft tick does
not have a hard shield on its back, and its mouthparts
cannot be seen from above; it often has a leather-like
appearance.

Tick-borne diseases. Hard ticks are known to carry
and transmit several diseases such as Rocky Mountain
spotted fever and other typhus-like fevers, tularemia
(rabbit fever), Q fever, and certain viral diseases. Some
kinds of hard ticks can cause tick paralysis. This con-
dition results after a female hard tick has remained at-
tached to the base of a person’s neck or the back of his
head for several days. This is most likely to occur when
the tick attaches near the hairline or in the hair, thus
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making detection of it difficult. When tick bites are
numerous, the skin may become badly inflamed and
infected. Several species of soft ticks transmit relapsing
fever.

Method of disease transmission. The tick becomes
infected with the disease organism when it feeds on an
infected animal. It can then transmit this disease to
humans if it feeds on them later. Both the hard and the
soft ticks can also pass the germs of several disease to
their offspring through their eggs, so that future gen-
erations of ticks are already infected when they hatch
from the eggs.

Controi. Tick control is accomplished three ways: en-
vironmental control; individual protective measures;
and removal of ticks.

Environmental control. Controlling vast areas of tick-
infested land is a major operation. A cestain degree of
control can be accomplished by clearing away brush
and vegetation and keeping the ticks out by spraying
or dusting with insecticides on walls and in cracks and
corners. Insecticides may also be used to spray or dust
the vegetation and the ground in tick-infested areas.
Effective control of ticks is greatly dependent upon
knowledge of the species present.

Individual protective raeasures. Impregnating cloth-
ing with an insecticide clothing repellent (such as res-
methrin) gives excellent protection against ticks. Insect
repellent (DEET) applied to the exposed skin provides
additional protection. Proper wearing of the uniform
will also reduce tick bites. The bottoms of trousers
should be tucked inside the boots without blousing rub-
bers. Shirts should have the sleeves rolled down, be fas-
tened at the waist, and buttoned at the neck. Blousing
rubbers make it possible for ticks as well as mites to
slip between the top of the boots and the treated cloth
unharmed. Additionally, the pants and shirt should be
tight fitting at the waist.

Removal of ticks. It may require some time for ticks
to infect a person after they attach to his body. Persons
in tick-infested areas should examine themselves and
each other at least every 2 hours for the presence of
ticks and remove any ticks. This will often prevent the
transmission of disease. In the removal of an imbeded
tick, care must be taken not to crush it or to leave its
mouthparts imbedded in the skin. A tick can be re-
moved most effectively by using small forceps to grasp
and then carefully pulling it off. Tke tick should not be
grasped by its abdomen, since disease germs may be
injected into the person due to pressure in this area.
After a tick is removed, it should be killed with alcohol
or heat; then the bite should be treated with a suitable
antiseptic.

Mites. Mites are found throughout most of the world
in paractically all climates. Many mites {ced on plants
but some feed on humans and animals. Mites lay eggs
which hatch into six-legged larval mites. Certain mites
feed on humans and animals only in this larval stage;
these are commonly called chiggers. Larval mites de-
velop into nymphs; and these, in turn, develop into
adult mites. Both the nymphs and adults have eight legs.

Mite-borne diseases/conditions. The scapics itch
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mite burrows and lives in the skin of man, causing a
condition called scabies or ihe 7 year itch. This con-
dition is not fatal but may cause much discomfort due
to intense itching, especially at night. Scabies is often
found among people who do not or cannot practice
good personal hygiene. Additionally, hospital personnel
may become infested due to assisting in the treatment
of infested patients. Scabies mites are transferred from
person to person by personal contact. The use or wear-
ing of infested clothes, bedding, or towels may also be
a method of transmission. Bites from chigger mites and
some rodent mites may also cause severe itching. In-
fection may result from scratching these bites. In South-
east Asia some kinds of chiggers transmit a dangerous
disease called scrub typhus or Tsutsugamushi disease.
Chiggers often occur in tall grass or in scrub vegetation,
appearing after land has been cleared and abandoned.
When people enter these mite-infested areas, they may
be attacked by chiggers. Certain rodent mites are in-
volved in the transmission of rickettsial pox—a rare,
nonfatal disease occurring primarily in large cities in
the United States and Russia. Korean hemorrhagic fe-
ver may also be transmitted to humans by biting mites.

Mite control. Scabies itch mites are killed by applying
a insecticidal ointiment to affected parts of the skin.
Washing the skin thoroughly with soap and water before
applying the ointment will aid in its effectiveness. This
should be applied as directed until all the mites are
killed. Disinfection of clothing and bedding with methyl
bromide or heat destroys scabies itch mites. Laundering
in hot water and dry cleaning are likewise effective.

Area control of larval mites (chiggers) is often difficult
or impractical. However, in permanent or semi-per-
manent camps located in scrub typhus areas, it is de-
sirable to remove all surrounding growth with
bulldozers, to burn the collected debris, and to place
tents 2 or 3 feet off the ground. Application of insec-
ticide to the ground in the camp area and in training
areas will aid in mite control. Insecticides are effective.
Control of rodents is also helpful in reducing the num-
ber of chiggers.

Mite-infested areas should, if possible, be avoided. If
mite-infested areas cannot be avoided, personnel should
apply the same individual protective measures that we
discussed for ticks.

Venomous Arthropods. Air Force personnel stationed
in the United States face a greater risk of contacting a
venomous arthropod than the average United States
resident because: (1) a large portion of bases are located
in the southern half of the United States where ven-
omous arthopods are most numerous; (2) many facil-
itics (such as radar, communications, security, and
missile sites) are located in remote areas where ven-
omous arthropods are not controlled; (3) numerous Air
Force training and work activities must be performed
outside; and (4) many military structures (such as older
wooden buildings, storage buildings, and field training
facilities) provide excellent habitats for venomous ar-
thropods. It is important, therefore, that your medical
facility has current information available concerning
the most important venomous arthropods in your area.
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Medical importance. Although most people are aware
of the pain and discomfort associated with contacting
a venomous arthropod, many are not aware that these
arthropods (such as ants, bees, wasps, spiders, and scor-
pions) are responsible for more human deaths in the
United States each year than any other group of ven-
omous animals, including snakes. Additionally, some
venomous arthropods are directly involved in disecase
transmission (i.e., kissing bug - Chagas disease).

Control avoidance. To assist in preventing enven-
omization accidents, there are several means of avoid-
ance. When insecticides are necessary, an Air Force,
County Extension Service, or United States Depart-
ment of Agriculture entomologist should be consulted
for current recommendations. Any insecticide must be
applied according to the instructions on the container
label. Recommendations for control of specific ven-
omous arthropods and the treatment of envenomiza-
tion accidents can be found in AFP 161-43, Venomous
Arthropod Handbook.

Exercises (069):
1. Match the primary disease vector in column B with
the disease it causes in column A. Choices in column

B may be used once, more than once, or not at all
(only one answer per question).

Column A Column B
—— (1) Rocky Mountain spotted a. Body louse.
fever. b. Flea.
——(2) Bubonic plague. c. Tick.
——(3) Murine typhus. d. Fly.
——(4) Enteric Diseases. e. Mite.

— (5
—(6)
— (7
— (8

Tularemia.
Epidemic typhus.
Rickettsial pox.
Scabies.

2. Cite two ways fleas are controlled.

. What is the best control measure for lice?

How are flys controlled?

. How is the scabies mite transferred from one person
to another?

Name a standard insecticide personal repellent ef-
fective of most arthropods.

What is the best means of preventing envenomiza-
tion accidents?
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7-5. Rodents

Rodents are nocturnal. Ordinarily, they do not move
about during the day, since they prefer the cover of
darkness to forage for food and water. They move in
narrow runs along buildings, walls, pipes, and overhead
beams. Rodents gnaw through materials to obtain food
and harborage. Wood is not a barrier, since they have
very sharp teeth which cut through it quickly. They are
spoilers. For example, they will take one bite from many
potatocs instcad of cating one, samplc cvery bag of
flour, and eat from every piece of meat, thus contam-
inating all of them. These pests damage far more food
than they eat.

070. State the disease transmitted and control methods
used for rodents.

Rodent-borne dis :ses. Rodents are carriers of several
human diseases. Most of these diseases are transmitted
through an insect vector, but with a few exceptions they
can also be transinitted by direct contact.

Plague. Plague ranks first in iniportance among ro-
dent-borne diseases. It is found worldwide. Primarily a
disease of rats and or other wild rodents, plarue may

be transmitted to humans by the bite of a ©  which
has previously fed on an infected rodent. awol of
plague is accomplished through the contr .t rodent

fleas with the use of various insecticides.

Endemic typhus. Endemic or murine typhus is trans-
mitted to humans by the feces of rat fleas. It is occa-
sionally seen in the southern and southeastern parts of
the United States but is also found in many other parts
of the world. This disease is usually milder than the
epidemic typhus transmitted from human to human by
the body louse.

Leptospirosis. Leptospirosis is caused by contact with
urine or the feces of an infected rat or other animal. It
is widely distributed throughout the world and may be
contracted through the skin or mucous membrane by
coming in contact with water contaminated with in-
fected urine or feces or by the consumption of food
which has been contaminated by rats. Hogs, dogs, and
cattie also have been known to spread the germs which
cause this disease.

Rocky Mountain spotted fever. Rodents and other
animals are the natural reservoirs of this disease. It is
transmitted to humans by infected ticks.

Scrub typhus. Also called tsutsugarmushi fever or
Japanese river fever, this disease is transmitted by a
larval mite which is normally parasitic on rodents.

Tularemia. This is a serious disease which may be
contracted from the handling of infected rabbits or ro-
dents or from the bite of ticks or deer flies. It is widely
distributed throughout the United States and has also
been reported in Russia, Japan, Central Europe, Scan-
dinavia, and Canada.

Salmonellosis. Although the major sources of Sal-
monella are foodhandiers and poultry products, the
germs may come from infected rats and mice. The
germs may be transmitted by food which has been con-
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taminted with rat feces and urine.

Trichinosis. This is a disease of rats and pigs. Hurnans
become infected through the consumption of infectei
pork which has ot been cooked suflicieatly. Pigs con-
tract the discase by cating infected pork scraps in gar-
bage and sometimes by eating infected rodent carcasses.

Rat-bite fever. The germs which cause this disease are
transmitted through the bite of a rodent. This discase
is uncommon in the North and South Americas and in
most European countries but occurs somcwhat fre-
quently in other parts of the world.

Control. The best control for rudents, as well s in-
sects, is prevention by maintaining adequate environ-
mental sanit.tion. Physical preventive measures and
sanitation practices are of foremost impurtance. Pre-
vention of entry into buildings, frequent and thorough
cleanup of trash and debris, proper waste disposal,
proper food storage. and elimination of sources of food
and harborage are all preventive measures in rodent
control. For ccntrol of existing populations, in addition
to physical measures, chemical eradication programs
are used. -

Physical or structural controls. One of the funda-
mental physical control methods for preventing rodent
infestations in buildings is ratproofing. Ratproofing
should be included in the plans for all new construction.
On existing structures, this consists of changing struc-
tural details to prevent entry of rodents into buildings.
Openings as small as ¥z inch will admit mice and young
rats.

Mechanical control. Mechanical control, which is
achieved through the use of traps, is the method of
choice in any area where food is handled or stored be-
cause of the hazards created in using a poisonous cliem-
ical around food. A large number of traps should be
used, since a 10-percent catch is considered good. Var-
ious types of mechanical traps are available. The type
used n:ast frequently is the snap trap which kills the
rodent.

Chemical control. Chemical control, -vhich is
achieved through the use of poisonous bait stations,
may be the method of choice except in the areas where
food is handled or stored. If applying poisonous bait in
food areas becomes necessary, the work should be per-
formed by personnel who have had specialized training.

Anticoagulants are the rodenticides generally rec-
ommended. They are usually available and are the ones
with which the untrained individual is least likely to
experience difficulties. Some anticoagulant poisons,
such as warfarin, pival, or fumarin, kill in a radically
different manner from single-dose poisons. They must
be ingested fro several days before they become effec-
tive. This provides a definite safety factor for children
or animals eating a single portion of anticoagulant bait.

Shipment of specimens. The most important requisite
for preparation and shipme=: is that the specimens ar-
rive at the laboratory in a cordition that will permit
proper identification; that is. with identification char-
acteristics as compiete and undamaged as possible. You
should be very careful when you prepare specimens for
shipment 10 prevent breakage of specimen slides or bot-
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tles containing preservatives. In the tropics, you should
takce particular care to store insects in dry containers.
This will prevent mold. You can quick-freeze or use dry
ice to lengthen the time specimens can be in transit.

If you wish to ship only the rodent ectoparasites, kill,
wash (be sure to filter the wash water), and comb the
rodent to remove ihe ectoparasites. Prepare the ecto-
parasites for shipment by placing them in a vial (or
procaine tube) containing 70 percent alcohol. As the
rubber stopper is pushed into the neck of the tube a
bubble of air is usually trapped. Since this bubble will
damage specimens as it passes over them during ship-
ment it must be removed. Insert a hypodermic needle
into the stopper to allow the trapped air to escape. Re-
mcmber neither combing nor washing removes stick-
tight fleas or ticks. These must be picked off with
forceps. To ccllect ectoparasites for shipment for iden-
tification you must check rodent traps each morning,
because if the rodents dic, the ectoparasites will not
remain on the dead rodents.

Properly tag or label all specimens to be shipped.
Include all information concerning locality, date, and
elevation at which the collection was made. The col-
lector’s name and other pertinent information, such as
habits, habitat, abundance, and distribution of the spec-
imens, should also be included.

If there are any questions concerning shipment of any
specimens for identification, contact the Epidemiology
Division, USAFSAM/EKED, (Autovon 240-3471),
Brooks, AFB, TX 78235,

Exercises (070):
1. List some rodent-borne diseases.

2. What is the best method of control for rodents?
3. Which type of rodenticides are safer and why?

What is the most important thing to remember when
shipping specimens to the lab for identification?

5. How are ectoparasites to be shipped to the lab for
identification?

If you have questions concerning shipment of any
specimens for identification, whom should you con-
tact?

7-6. Rabies Controt Program

Rabies is a disease found worldwide. You will be ac-
tively involved in its prevention and control. For you
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to understand how important this control program is,
we need to begin with a discussion of the disease. We
will stress the causative agent, symptoms. and methods
of transmission in our discussion.

071. ldentify the causative agent, symptoms, and meth-
ods of transmission of rabies.

Rabies. Rabies is a widespread viral disease which
affects any warm blooded animal. It is almost always
fatal in affected animals (and humans). The virus affects
the central nervous system (spinal cord and brain) re-
sulting in a fatal encephalitis (inflammation of the
brain).

The incubation period (time from expesure until dis-
ease symptoms appear) is variable in different species
of animals. It also may be quite variable from animal
to animal within the same species. In the dog the in-
cubation period usually lasts 15 to 25 days but may
exceed as long as 120 days or so (this is why most rabies-
free countries insist on a 180 day quarantine period for
incoming dogs).

‘The clinical signs of rabies infection in animals may
also be quite variable, depending on the stage of disease.
The disease is usually transmitted by the saliva of in-
fected animals. Usually a break in the skin (cut, scratch)
is necessary for infection to occur. Thus rabies is usually
associated with the bite of an infected animal. Saliva of
infected dogs and cats may contain the virus for several
days before they appear clinically ill. This is why do-
mestic animals involved in biting incidents are held in
quarantine for 10 days; if the virus was in the saliva at
the time of the bite, then the animal will appear ill
within 10 days. Then the bitten person can begin an-
tirabies immunization. If the dog or cat remains healthy
for 10 days, then the patient need not receive antirabies
immunizations. If the biting dog is not found and ob-
served for 10 days, then the bitten person often begins
receiving antirabies immunizations. If the biting dog is
not found and observed for 10 days, then the bitten
person often begins receiving antirabies immunizations
immediately. These immunizations (artificial active im-
munity) are a necessary precautionary measure since
the disease is so severe. An important point to remem-
ber: thc treatment has to be given before the person
starts showing signs of encephalities. After that, the im-
munizations won’t work.

Rabies virus may also be transmitted by aerosol in
unusual circumstances. A few human cases have oc-
curred after exploring infected bat caves. Infection may
also occur following ingestion of infected animals. Nei-
ther of these routes is very likely for humans. Rabies
has been transmitted by corneal transplantation from
one human to another.

Various wild species serve as reservoirs of rabies in-
fection in the United States. Skunks are important res-
ervoirs in the Mississippi River Valley; foxes are
important along the eastern seaboard; raccoons in Flor-
ida, Virginia and Georgia; and bats in various locales
containing bat caves. In most foreign countries dog ra-
bies is the main problem due tc large stray dog popu-
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lations which maintain the infection.

Rabies may be diagnosed at various laboratories using
brain tissue from suspect animals. This is why neceds of
suspect animals are shipped to the laboratory for testing.

There is no treatment for infected animals (including
people once the signs of encephalitis begin). In fact, the
usual recommendation is euthanasia for any exposed
pet, vaccinated or not. The disease is just too serious
to take any chances. Pets are vaccinated primarily to
prevent them from transmitting the disease to humans,
not just for their own protection.

Exercises (071):
1. Rabies affects which physiological system?

2. How long is the incubation period for rabics in the
dog?
3. Of'the following methods of transmission of discase

place a | before the common methods of transmis-
sion of rabies, a 2 before methods also possible, and
a 0 before methods not presently reported.
——a. By saliva on iintact (not scratched or broken)
skin.
—— b. By saliva introduced from biting.
—— ¢. By inhalation of aerosolized rabies virus in a con-
fined area.
— d.By saliva introduced into a scratch.

072, Explain the administration of the Rabies Control
Program and Environmental Health Service’s respon-
sibilities.

Purpose and Importance of Control. It is obvious
from the previous discussion of rabies that the disease
is very serious. It is also a complicated problem for
medical personnel. Only a handful of people have ever
survived rabies once they developed the clinical signs
of encephalitis, and treatment helps very little once the
signs begin. This fact alone makes it extremely impor-
tant that all people who are bitten by an animal receive
a medical evaluation to determine if they have been
exposed to rabies. If someone has been exposed to ra-
bies, the success of antirabies immunizations is directly
related to how s00n after the exposure (a bite for ex-
ample) the immunizatiors are started. In other words,
the longer a person waits to get treated after being bitten
by a rabid animal, the greater his or her change of dying
even though treated.

On the other hand, no one should receive any kind
of medical treatment unless it is necessary. Antirabies
immunizations, like all medication, can cause medical
problems. They can be painful, and there is a slight
chance that someone may have a severe reaction to the
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antirabies vaccines.

The human diploid cell rabies vaccine (HDCV) has
been licensed for use as an antirabies immunization
since 1980. Prior to this time the duck embryo vaccine
(DEV) was used, which produced such adverse reactions
as severe muscle aching, generalized body soreness,
hiveness, etc., on a routine occurrence (as any vaccine
of a foreign protein would produce). In some cases even
death secondary to the reactions occurred. The human
diploid cell vaccine has had fewer side effects reported
and appears to be a very effective vaccine. During a 2
year period, 108 clinical reports of systemic allergic re-
actions ranging from hives to anaphylaxis were reported
to CDC (11 per 10,000 vaccinees), and no deaths as a
result of the vaccine were reported. For these reasons
HDCYV is used by the Air Force as an antirabies im-
munization.

The problem is like a double-edges sword. If someone
is bitten, the doctor who attends the victim has to decide
if the patient needs antirabies treatment. If the patient
has been exposed to rabies and the doctor doesn’t give
antirabies treatment, the patient may die. If, on the
other hand, the patient has not been exposed to rabies
and the doctor gives antirabies treatment, the patient
may experience an unnecessary reaction.

The attending physician must make a decision
whether to give a patient antirabies immunizations or
not. How does he or she make that decision? Here is
where the medical problem becomes complicated. You
will recall that the way animals—including humans—
get rabies, is by being exposed to a rabid animal (most
often by being bitten). Therefore, in order for a doctor
to decide if a patient needs aniirabies immunizations
or not, he or she must know if the animal that bit the
patient was rabid. As mentioned previously, the only
way to know if an animal is rabid or not is by examining
its brain in a laboratory. This requires that the animal
be killed and that its head be removed and sent to a
laboratory. If the brain tissue is positive for rabies the
patient should receive antirabies immunizations. If the
brain tissue is negative for rabies, there is no need to
give the patient antirabies immunizations. Obviously,
the doctor who sees a patient who has been bitten by
an animal can’t make the decision to provide antirabies
immunizations just by examining the patient’s wound
and asking questions. The doctor has to rely on the
assistar.ce of other medical and nonmedical personnel
such as the EHS, Security Police, an assigned or at-
tending veterinarian (Army), the local civilian Public
Health Department, and the local civilian animal con-
trol officials. In order to decide whether a particular
patient should receive antirabies immunizations or not,
he or she needs to know certain information: where the
animal is; is it alive or dead; if alive, can the animal be
killed and its head sent to a laboratory; how long will
it take to get the results back from the laboratory;
whether the animal is a dog or cat, where is it and can
it be quarantined for 10 days; is the dog or cat healthy;
who will quarantine the dog or cat and let the doctor
know if the animal becomes ill during the quarantine?
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These and a host of other questions need to be answered
so that the doctor can provide the patient with proper
treatment. And, the doctor needs to know the answers
as soon as possible so that if antirabies immunizations
are needed, it can be started immediately. Remember,
the longer the period of time a patient has to wait (for
whatever reason) after being exposed to rabies, until he
or she starts antirabies immunizations, the greater the
chances are that the treatment won’t help and the pa-
tient will get rabies. The doctor is actually deciding how
to treat the bite patient based on information provided
to him or her by all or some of those other medical and
nonmedical personnel.

Animal Bite Control Program. AF Form 1551, Ani-
mal Bite Report and Rabies Quarantine Notification,
(fig. 7-13) is used to transmit the information from of-
fice to office and person to person, but telephone calls
may be used first, especially when time is critical. The
best way to see how AF Form 1551 should be handled
is to follow a typical bite case starting when the person
is bitten and goes to the emergency room. By looking
at the diagram in figure 7-14 (refer also to the diagram
notes) you can get some idea of how AF Form 1551
moves around and how the information is reported and
recorded. The most important thing to remember is
that each office or person that gets involved must im-
mediately take some actions to see that their part is
done or send the information back, stating why they
can’t accomplish their part of the program. These are
the kind of actions that just cannot wait. As the monitor
for the administration of the program, the EHS acts as
a “tracker” of information.

You can see that taking care of an animal bite patient
becomes a very serious and complicated problem. Be-
cause so many people may be involved in caring for a
bite patient; because not all the information needed to
decide how the patient should be treated is available
when the patient first comes to the hospital; and because
that information needs to get to the doctor as soon as
it becomes available; the Air Force has set up a separate
Animal Bite Control Program. The EHS is responsible
for monitoring the administrative aspects of the pro-
gram. What this means is the EHS personnel are re-
sponsible for seeing that information about each animal
bite case gets to each office or person who must take
part in the program and that important information
that will help the doctor decide how to treat the patient
is reported to the doctor immediately. The only real
danger arises when no information is returned to the
attending physician. The physician can decide what to
do if he or she knows that the animal is available for
laboratory analysis or quarantine. The physician can
also decide what to do if he or she has been advised by
the qur rantine offices that the animal can’t be found.
But, if no one advises the physician about the animal,
he or she can’t decide how to care for the patient. The
person bitten needs to begin antirabies immunizations
as soon as possible after the bite because there is no
specific treatment when someone becomes sick with
rabies and because rabies is literally 100 percent fatal.
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ANIMAL BITE RErFe. ~AND RABIES QUARANTINE NOTIFICATION c§7“°" NUMBER
(THIS FORM IS SUBJECT 17O THE PRIVACY ACT OF 1971 See Reverse)(See Instructions on Reverse) L( —@3{0
MEDICAL TREATMENT FACILITY TIME

USAF CliniC Brooks Breeks AFR 7X |14 _aveh 1G8Y 1945 hrs.

ANIMAL BITE DATA (70 be completed by Mudical T'echnician while patient is present)

1. NAME OF PATIENT /S' quf-m'cm‘,TL 2. gsé.lcg-éousmp TO 3. AGE

.’.4.&1./1.:35&@@%9:3&., 5o (Dep) « | B yrs.
/33 W.lard St.,San Antenio TX 78247 08~ 2Y ~33 2.

o G 77a ] [aor 530 -J05% a0t ABG /ACDM

e pal mer side 3 Lo iRe L LEsunds. don B ———— +

TREATMENT: 'Clcanfd ‘}'PIDY‘(} LLQN Wlm‘aba‘()‘*
r bmﬂe o 5c¢¢ Efm’\uﬁ T—O/\Old FACE ARM BACK FooT BUTTOCK

10. SHOW HOW BITE OCCURRED (Kick, tease, erc.) 11. LOCATION OF INCIDENT d [ } .)
BXrrovokEo a unpnovoxso ] o SCC 1Y
f’QhCITl' ‘/7"/(96‘ ‘7‘b f’al(e ops -f-o\_/ 12, DECS-ICR%TI{?DI&%QENITME.XSJB%IAVIOR
(s]ag] hlS mDLCH’L /}aoress;ue 'bld’dbo. «’)ernrmllu aqqrrssuu

13. NAME OF ANIMAL'S OWNER 14."AODRESS

Arthur A. loseer I3 L lard s+., San Antonio T 783247
15, "PHONE 16. ORGANIZATION 7&9‘_’7
wome Q= F/ 84 Jovrv 223%™~ 0/51 (eeoer's Cprage il AamoDr. $.4:T;
17, SPECIES 18. BREEO 9. NAME 20. Fex 21. colo#® 22. AGE 23. WElGHT

ine_ IhokeemanP. | Rex NMALE |ds4Br |3yrs |5 Ibs.

I CERTIFY the above information is cortect to the best of my knowledge and do hereby  authorize the DBMS to report this incident to the
responsible animal control authorities for immediate quarantine. | have been advised of rabics precautions and of obligations of patient/sponsor
and of medical officer.

suGNATunz OF PATIENT OR RESPONSI IVIDUAL 24. OATE ANO TIME OF BITE
Tsat 7] (-)PL 1% Vil Mcwgké’ilmﬁgg
NAMES OF INDIVIDUALS COMTACTED AT
VETERIN Anv N\@cxs (on all bite cascs) OsecuriTy poLicE (if bite occurred on base)
snfoc apt i lliams, Aftend?

my Um“ from loacKland /41=R X
28. SIGNATUR * MEDICAL TECH C PLlTlNG THls HEPONT 27, SIGNATURE OF ATTENQING MEOICAL OFFICER
_‘ﬁj_@ﬁﬂ 0 A Fotora S

W,

QUARANTINE DATA (70 be compleled by Base Veterinarian and @uarantine Official)

THE ANIMAL DESCRIBEO ABOVE HE:S BEEN OECLAREO A RABIES SUSPECT AND WILL BE PLACED UNDER OBSERVATION/
QUARANTINE UNTIL + IF THE ANIMAL SHOWS UNUSUAL BEHAVIOR, BECOMES ILL, DI1ES OR ESCAPES ,
IMMEDIATELY NOTIFY THE VETERINARY OFFICE DURING OUTY HOURS ANO EMERGENCY ROOM AFTER OUTY HOURS.

SIGNAJFURE OF VETERINARIAN DATE SIGNATURE OF O DATE
)
's May d)m%.zm &7 00@@04 15March 84
28, DATE LA IMMUNIZED AGAINST RABIES 29. TYPE OF VACCINE

7 Oct ‘2D MLV TCO /Uo'/‘d en

30. QUARANTINE ASTHORITV 31. LOCATION OF QUARANTINE

SA. I . Dept Cnimal Control Seeionl Owner’s Ho e

32. COMMENTS OF QUARANTINE OF FICIAL (Statement of animal’s health ol the end of quarantine) a8 ma,, 5’4{ E rammcdan m l
B¥ No ABNORMALITIES NOTED O oTHER (Explainy at e anh e a
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SIGNAT DATE
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AF JoRm 1551 PREVIOUS EOITION WILL BE UsEO.

Figure 7-13. Example of completed AF Form 1551,
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ANIMAL BITE
OCCURS

¥
PATIENT GOES
TO EMERGENCY
ROOM
¥
A PATIENT TREATED, BITE
REPORT INITIATEQ

12
BITE REPORT SENT TD COMPLETED BITE REPORT
EHS FOR LOGGING TO PATIENT HEALTH
AND MONITORING RECORO
BITE REPORT TO VETERINARIAN, COMPLETED BITE REPORT TG
QUARANTINE OF ANIMAL ENS, COMPLETION OF CASE,
3 COMPLETE LOG BOOK
R ol
ANIMAL QUARANTINEO VETERINARIAN COMPLETES
(10 DAY 0BSERVATION BITE REPORT FORM AFTER
PERIOD) BY AIR POLICE 0BSERVATION PERIOO

1. Treating physician calls veterinarian immediately if MD feels
it is emergency.

2, Rabtes Advisory Boe~d ¢ be called into session {f deemed
Y d can * Rabies Advisory Roard

necessary hy Physician and veterinarian,
v Ry Phy . 1} Flight Surgeon, Pres.
3. Sent means to give to army Yeterinarian when he comes tg AFR
2} Treating ~hysictan
if on attending hasis, 1If so, FONECON may be necessary t3 have
g y Y 3) £HO-Recorder
animal quarantined.

R 4) "Hysician

4. Veterinarian cortacts local authorities if animal is not an

5) veterinarian
on-base animal and determines status of animal after 10 days. ’
5. Veterinarian keeps EMn fnformed about conditfon of animal’s
health throughout quarantine perfod to alert Rabies Advisory
Board if necessary.

6. It is a veterinary service responsibility to observe the
arimal during quarantine or to arrange for quarantine, In some
remote areas where attenaing veterinary service comes from a
distant lncatfon and the reliability of jocal public health
officials is questionable (i.e. Turkey), these arrangements may

fnclude observation by a 9naxn,

Figure 7-14. Management of AF Form 1551, Animal Bite Report,
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Timely communications arc very important and com-
plete, accurate records—especially AF Form 1551 —are
also important.

AF Form 1551 becomes a permanent part of the pa-
tient’s record when the case is complete. It is initiated
in the emergency room and signed by the physician in
an original and three copies. As soon as the doctor signs
the form and section I is completed, the fourth copy is
placed in the patient’s record. This copy acts as a sus-
pense file that tells anyone rcading the rccord that the
case has not been completed. When the original and
remaining copies of the form have been completed
(after the domestic animal [dog, cat, etc.] has been ex-
amined by the quarantine official at the end of the quar-
antine for example), the original form is returned to the
patient’s record and replaces the fourth copy. The third
copy is kept on file by the veterinarian or other quar-
antine official who signed section II of the form, and
the second copy of the form is sent to the chairman of
the Rabies Advisory Committee. This committee is es-
tablished by the Director of Base Medical Services (AFR
161-6, paragraph 4, b (7))and has two basic functions:
(1) review the disposition of all cases where rabies ex-
posure is possible and (2) be available to the attending
physicians for immediate consultation and recommen-
dations on any animal bite case in prczress. The com-
mittee will have at least four members, preferably more.
The members will include a veterinary officer, when
assigned, the officer in charge of Environmental Health
Service and at least two physicians. One of these will

be from the acrospace medicine services and another
from hospital/clinic services.

Exercise (072):

I. What is the antirabies immunization used by the Air
Force and what type of immunity does it provide?

When is the AF Form 1551 initiated?

How many copies are prepared of the AF Form
1551?

. What is the purpose of the last copy and where is it
placed?

. Who comipletes and signs section II of the AF Form
15517

What is the EHS responsibility in the Animal Bite
Program?
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CHAPTER 8

Field Sanitation

AS AN environmental health technician you may be
assigned to an air transportable hospital or clinic (ATH/
ATC) and be the person responsible for training your
mobility team concerning the various aspects of field
sanitation. Some of the items you should include in
your training program are: water purification, food ser-
vice sanitation, proper waste disposal practices, and the
prevention of heat and cold injuries.

8-1. Water Supply

Under all situations in the field, personnei must be
supplied with sufficient water to drink and to maintain
personal hygiene. The water for these purposes must be
safe for human consumption and should be reasonably
free of objectionable tastes, odors, turbidity, and color.

As you recall, many diseases may be caused by or-
ganisms found in water. These organisms include those
that cause typhoid and paratyphoid fever, bacillary ard
amebic dysentery, cholera, common diarrhea, and
schistosomiasis (snail fever). Other organisms that are
suspected of being waterborne are the viruses that cause
hepatitis A and poliomyelitis. No direct method has
been developed for detecting in water the infectious
quantities of these organisms. The water is, therefore,
tested for the presence of coliform bacteria. Coliform
bacteria are found in great numbers in the excreta
(feces) of humans and warm-blooded animals and,
when present in water, an indication that pathogenic
(disease-carrying) organisms could be present.

073. Cite responsibilities and methods for treatment of
the water supply in the field.

Responsibilities. The Air Force Medical Department,
Corps of engineers, and the unit commander all work
together potable (or safe) water for personnel in the
field. Each agency is responsible for specific tasks.

Air Force Medical Department. The bacteriological
examination of water, as well as the chlorine residual
test under some circumstances, is done by the Air Force
Medical Department as part of its responsibility for mil-
itary watei supply. The Air Forcc Medical Department
establishes standards for water quality; inspects water
points or sources; advises the proper zuthorities as to
methods of purification that may be used to produce
safe water; and after appropriate laboratory or field ex-
amination, approves water for consumption.

Corps of Engineers. The Corps of Engineers selects
sources of water, establishes water points, and procures
and treats water. The selection of water points and the
water treatment methods is usually based on exami-
nation data provided by the Air Force Medical De-
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partment. Sometimes the engineer units transport water
to centralized distribution points, known as dry points,
for convenient pickup by military units. The usual prac-
tice, however, is to provide standpipes or other delivery
facilities immediately adjacent to the water point.

Unit commander. Water supply and treatment in the
unit are responsibilities of the unit commander. The
commander makes certain that the unit has an adequate
amount of safe drinking water, enforces the rules of
water discipline, and insures that each individual thor-
oughly understands the danger of drinking unsafe water.
The rules of water discipline are: to drink approved
water only: to prevent waste of approved water; and to
protect water sources by good sanitary practices. It is
emphasized that water discipline does not imply teach-
ing troops to do without water. It means using water
intelligently and not wasting it.

Treatment of Water. The objective of water treatment
is to produce potable water. The treatment processes
used in the field are the same as those commonly used
in civilian water treatment. These include, but are not
limited to, coagulation and sedimentation to remove
turbidity, filtration to remove the remaining turbidity
and a large portion of the pathogenic organisms, and
disinfection to kill any disease producing organisms
which have not been removed by sedimentation and
filtration. Water coagulation, sedimentation, and filtra-
tion are not discussed here, since these are specialized
operations performed by the engineers.

Chemical disinfectants. Chlorine is the chemical
agent commonly used in purifying water for drinking
and other domestic purposes. Calcium hypochlorite,
which releases 70 percent of its weight as chlorine, is
added to the water in the amount necessary to destroy
the organisms (chlorine demand) with some remaining
to serve as a continuing disinfectant (chlorine residual).
Sudden disappearance of all chlorine probably indicates
recontamination. A relatively small quantity of chlorine
and contact time of at least 30 minutes is required for
satisfactory water disinfection. Experience has proved
that in most cases the major portion of the chlorine
residual is present after this period. However, an ad-
ditional contact period of 20 minutes is mandatory be-
fore the water can be consumed. Under ordinary field
conditions the chlorine residual required is 5 ppm after
a 30-minute total contact period. In areas of the world
where amebic, bacterial, or viral dysentery or hepatitis
A are problems, chlorination (disinfection) require-
ments recommended by the surgeon will be established
by a command directive. Chlorination processes which
are properly controlled do not impair the taste and odor
of water.

Using the Lyster bag and calcium hypochlorite is the



most satisfactory and convenient method for disinfect-
ing water for a small unit in the ficld. The Lyster bag
(fig. 8-1) is issued to units on the basis of 1 per 100
persons. The calcium hypochlorite is issued in ampules
for handling convenience. Sufficient chlorine must be
added to water to produce a required chlorine residual
after a 30-minute contact period. A 5 ppm residual is
the standard requirement for field water supplies. On
the basis of local diseases and environmental condi-
tions, higher or lower concentrations may be prescribed
by the command surgeon.

The Lyster bag must be cleaned before it is used and
hung by supporting ropes before it is filled with water.
The bag is cleaned with a sclution made with one am-
pule of calcium hypochlorite dissolved in 1 gallon of
water. The bag is filled only to within 4 inches from
the top of the bag. If possible, the water should be settled
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and clear (perhaps even strained through a cloth) before
it is poured into the Lyster bag. Betore the calcium
hypochlorite is added, it is first dissolved in a cantecn
cup with a small amount of water taken from the Lystcr
bag. As this mixture is poured into the Lyster bag and
the water is stirred with a clean stick, faucets are flushed
with a small quantity of water. After 10 minutes the
faucets are flushed again, and chlorine residual is de-
termined. The sample must not be collected in the same
cup or container used to dissolve the hypochlicrite.

The use of individual canteens and iodine tablets or
ampules of calcium hypochlorite is ordinarily used as
a means of supplying safe water when personnel are on
the march and the only source is raw water.

Boiling of water. This method is used when disin-
fecting compounds are not available. It is not considered
the best method, since there is no residual protection
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Figure 8-1. Lyster bag setup.
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against recontamination. Water at a rolling boil for 15
seconds Kkills most of the organisms that are known to
cause intestinal diseases. Care must be taken t> use
clean containers for boiling the water.

Determination of chlorine residual. The level of chlor-
ine residual in treated water is determined by use of a
comparator. A comparator consists of three plastic
tubes and three vials of orthotolidine tablets which are
contained in the chlorination kit with the calcium hy-
pochlorite ampules. Each of the plastic tubes has a band
of different shade of yellow around it; the lower edge
of this band is just above the halfway point of the tube.
The lightest shade of yellow indicates 1 ppm; the me-
dium shade, 5 ppm; and the darkest shade, 10 ppm.
These figures are printed on the tubes. One orthotoli-
dine tablet is added to the plastic tube and crushed. The
water to be tested is then added to a point just below
the bottom of the yellow band. The tube is then closed
and shaken. The tube should be held in the palm of the
hand and kept warm to further color development. If
the 5 ppm tube is used, for example, and the ortho-
tolidine reacting with the chlorine produces a color ex-
actly the same as or slightly darker than the yellow band,
the chlorine residual is at least 5 ppm. If the color is
lighter than the band, the chlorine residual is less than
5 ppm. In this case, the contents of an additional cal-
cium hypochlorite ampule is added to the Lyster bag
then the water is retested after another 10-minute per-
iod.

Exercises (073):
1. Cite the agency responsible for performing each of
the following tasks:
a. Examination of water; makes recommendaticns
for water treatment.

. Ensures unit has adequate amount of safe drink-
ing water; enforces the rules of water discipline.

Selects sources of water: procures and treats water;
transports water to the field.

2. What are two chemical agents used for purifying
water in the field?
3. What is the amount of time necessary to destroy the
pathogenic organisms called?
4. Which method of disinfecting provides no protec-
tion against recontamination?
Q
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3. After chlorine is added how long is the contact time
before the water may be consumed?

8-2. Food Service Sanitation

The conditions under which food is transported,
stored, prepared, and served can have a direct bearing
on the success or failure of a military mission. Food
contaminated with disease germs ihrough improper or
unsanitary practi. es can result in outbreaks of food-
borne diseases. You should insure that all persons who
handle food maintain the high standards of sanitation.

074. Specify field sanitation requirements for food
transportation and storage and for the physical condi-
tion of food handlers.

Transportation of Food. The vehicles used for trans-
porting food must be clean and completely enclosed, if
possible. Vehicles used for transporting garbage, trash,
petroleum products, or similar materials, shculd not be
used for transporting food unless the vehicles have been
properly cleaned and disinfected. If bulk quantities of
meat and dairy products are to be transported over a
considerable distance, refrigerated containers should be
used. Every unit should have clean tarpaulins, boxes,
or bags to protect food from contamination. Perishable
food products must be stocked only at a level that can
be used within a short period of time by the unit.

Storage of Food. Immediately upon receipt of food
in the food service facility, the unit food service officer
or another resp. nsible individual must inspect it. Any
food suspected of being unfit for human consumption
is referred to an environmental health officer or to the
surgeon for his opinion.

Food requiring refrigeration. Food products requir-
ing refrigeration should be stored at a temperature of
45° F. (7° C.) or below. Some units will have a refrig-
erator and a generator as part of their equipment. Each
unit, however, is ordinarily issued an icebox or ice chest
with a 200-pound capacity.

Semiperishable food. Vegetables such as potatoes and
onions are stored in a dry place on dunnage so that air
can circulate around them, thus retarding decay and
spoilage. Screened food boxes may be used to keep such
semiperishable items for a short period of time. These
screened boxes are suspended to permit free circulation
of air and to protect the food items from insects and -
rodents. The food items are covered before they are
placed ir the boxes to protect them from dust.

Nonperishable food. Nonperishable food items such
as staples are stored in metal containers with tightly
fitted lids and protected from excessive heat and mois-
tur€. Improper storage can result in loss from rodent
or insect infestation or from deterioration because of
excessive heat or moisture.

Acid food. Acid food and beverage (such as a citrus
fruit drink) must never be stored or served in galvanized
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iron cans because they are capable of dissolving the zinc
which produce toxic zinc poisoning in the consumers.

Physical Condition of Food handlers. The food han-
dler infected with any communicable disease or acting
as a carrier of such diseases is a source of danger. The
measures taken to eliminate this danger include medical
examinations, daily inspections, instructions in the
maintenance of personal hygiene, clean clothing, a pro-
vision for adequate toilet and washing facilities. Con-
sideration is given to the nature of the diseases prevalent
among the local population before utilizing foreign na-
tional personnel in overseas food service facilities. All
permanently assigned food handling personnel, includ-
ing those individuals doing routine inspection of food,
must be examined medically prior to assignment. Per-
sons who have been absent from work for any length
of time for reasons of communicable illness, including
diarrheal illness, should be referred to the appropriate
medical facility for a determination of fitness for duty
prior to resuming work. Changes to this policy may be
directed by your command surgeon based on the local
conditions.

The dining steward or other supervisor of the food
handling activities inspects all food service personnel
daily at the time they report for duty and observes them
throughout the work period for signs of illness. Anyone
showing evidence of illness, skin disease, infected cuts,
or boils should not be permitted to work until approval
by a medical practitioner is given. The food handling
activity supervisor ensures that washing of hands after
visiting a latrine becomes an unfailing habit.

Exercises (074):

Answer the following questions as True (T) or False (F).
Correct any false statements.

— 1. Vehicles used for transporting nonfood items
may be used to transport food items if they are
refrigerated.

— 2.Inspection of the food at the food service facility
is done only upon use.

— 3. Acid food and beveragz raust never De stored in
galvanized iron cans.

— 4.Food handlers who have t.2en »bsent from work
because of a communicatie illness must ve ex-
amined within 20 days after returning to work.

Q .1 7 3
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075. State sanitation requirements for the preparation
and serving of food.

Cleaning and Disinfection of Utensils. Cooking uten-
sils are cleaned, disinfected, and stored after each use.
They are scraped free of food particles, washed in hot
soapy water, rinsed in boiling water, rinsed again in
boiling water, and allowed to air dry. They are then
stored in a clean covered place where they are protected
from dust and vermin. There are scveral types of water

- heaters. Two types frequently used are the immervsion

heater and the oil-water flash burner. Figure 8-2, illus-
trates its use in heating water for showers.

The mess kit laundry consists of three 32-galloa con-
tainers which are sufficient to service 80 persons per
meal. The first container is filled with hot soapy water;
the other two, clear boiling water. When it is impossible
to heat the water, a chlorine solution is used in the third
container. Each kit is immersed in the chlorine solution
for not less than | minute. The prescribed solution is
1 level spoonful (standard mess kit spoon) of :alcium
hypochlorite (70 percent available chlorine) in 10-gal-
lons of water or one package of food service disinfectant,
chlorine, in 25-gallons of water. This latter solution is
usually sufficient for a dining facility serving approxi-
mately 100 persons. If mess kits become soiled or con-
taminated between meals, they should be rewashed, as
described above, prior to use.

Physical Facilities. The physical facilities where food
is stored, prepared, and served must be free of rats,
mice, flies, roaches, ants, and other vermin which con-
taminate food and food utensils. Screening and rat-
proofing methods are used to the greatest extent
possible. Repairs are made as soon as the need is in-
dicated. Food and utensils are stored in protected
places. Proper waste disposal and control methods are
used to destroy arthropods and rodents and to eliminate
their feeding and breeding places. When a pesticide is
used, the directions on the container must be followed
exactly. The use of residual pesticides in food handling
areas is limited to crack and crevice treatment only.
Extreme care is taken when using pesticides in the pres-
ence of food. All food and food contact surfaces must
be protected during the spraying or dusting operation.
Pesticides must never be stored in the food storage area.

Preparation and Serving of Food. The food service
functions are coordinated to eliminate any unnecessary
lapse of time between the preparation of the food items
to keep them from becoming contaminated, since most
foods furnish sufficient nutrient matter for germs to
multiply and in some instances to produce large
amounts of toxin. Protein foods furnish particularly
good media for the growth of germs; therefore contam-
inated meat, milk, eggs, and cream fillings are especially
hazardous. Salads, chopped meats, and sandwich fill-
ings require considerable handling during preparation,
thus increasing the opportunities for contamination.
Such items are, therefore, prepared immediately before
serving or placed promptly in the refrigerator after prep-
aration. When neither course is feasible, as in the case
of box lunches, protein foods are avoided unless they
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are of the processed or smoked type. Three hours are
considered to be the safe limit for these food items to
remain unrefrigerated. Since leftover food presents a
-erious problem, meals are planned to reduce the
amoum of leftovers. Items held at unsafe temperatures
will not be retained as leftovers for reuse. Prepared re-
frigerated items which have not been placed on the serv-
ing line may be retained no more than 24 hours. Certain
types of food such as creamed pies or casseroles are not
saved under any conditions.

When defrosted or dehydrated foods are exposed to
moisture, they are particularly susceptible to spoilage.
Dehydrated foods are used at once after reconstitution.
One exception is reconstituted dehydrated milk which
may be kept under good refrigeratior overnight to im-
prove the flavor and solubility of the product. Frozen
foods (meat, fruit, etc.) are best defrosted slowly in a
refrigerator. When this is not feasible, it is recom-
mended that meat be defrosted by cooking. This is the
preferred method for fish, prepared poultry, and vege-
tables except leafy greens and corn. In arctic operations
where fresh vegetables are transported in a frozen state,
they should be used quickly after they are thawed and
never refrozen.
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Proper methods of preparation may reduce certain
types of food contaminatior without impairing the nu-
tritive value of the food. M :at, for example, may con-
tain disease-prc ducing ageuts that cannot be detected
by inspection. Cooking procedures must be such to in-
sure that heat penetrates to the center of the meat and
that the meat is well cooked. Personnel must . edu-
cated to the fact that pork that is pink has not beer
sufficiently cooked. All fruits and vegetables are washed
before use to eliminate spray residues and to reduce
contamination from handling. Since human excreta is
used for fertilizer in many areas of the world, food prod-
ucts grown under this condition must not be consumed
uncooked unless approval is granted. If the nutritional
value of fresh fruits and vegetables cannot be provided
in any other way, the surgeon may authorize the use of
certain ones, provided the proper precautions are taken,
If chemical disinfection is used, the fruit of vegetables
are first washed with potable water and soap or deter-
gent and then disinfected by use of chlorine, according
to AFR 163-8. Disinfection can also be accomplished
by soaking the fruit or vegetables for 30 minutes in a
200 ppm chlorine solution. After the soaking period all
bactericidal solution must be washed off with potable
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water. Certain fruits and berries such as strawberries
cannot be properly washed or readily disinfected, and
thus the:’ should not be served or eaten raw outside the
United States.

Inspection of Food Service Facilities. Food service
facility inspections are made for the purpose of iden-
tifying basic defects which could cause or spread com-
municable diseases, recommending corrective
measures, and providing specialized information and
instructions which help food service personnel under-
stand effective sanitation practices and the importance
thereof. Defects of the most serious nature include the
use of unsanitary food handling practices, poor personal
hygiene, presence of arthropods and rodents, inade-
quate equipment, and inadequate cleaning and storage
facilities. The field sanitation team can be of great as-
sistance to the unit food service personnel in the pre-
vention of these defects.

Exercises (075):

1. How are utensils cleaned and disinfected?

2. What are the requirements for physical facilities
where food 1s stored, prepared, or served?

3. Which types of foods are easily contaminated?
4. How are frozen foods defrosted in the field?
5. How must meat be cooked?

6. What is the purpose of food service facility inspec-
tions?

8-3. Waste Disposal

The proper disposal of all wastes is vitally essential
in preventing the spread of diseases. The liquid and
solid wastes produced under field conditions may
amount to 100 pounds per person per day, especially if
shower facilities are available. A camp without proper
waste disposal methods would soon become an ideal
breeding area for flies, rats, and other vermin and could
result in filth-borne diseases such as dysentery (amebic
and bacillary), typhoid, paratyphoid, and cholera
among the personnel.
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076f. Describe the methods of waste disposal.

Responsibilities. The unit commander is responsible
for the proper disposal of wastes from his unit area. If
facilities are not provided, as is often the case when the
unit is in the field, the unit commander must arrange
for their construction and operation. The Air Force
Medical Department is responsible for the inspection
of waste facilities and methods of operation. It may
recommend changes which will aid in protecting the
health and welfare of the personnel.

Methoads of Waste Disposal. There are severai meth-
ods of disposal for the different kinds of wastes, which
include human and animal waste, garbage, kitchen and
bath liquid waste, and rubbish. The methods selected
fro use will depend upon the location of the unit and
the military situation. Generally, wastes are buried if
the environment, especially soil conditions, permits it.

Human waste disposal. Human waste disposal be-
comes a problem for both the individual and the unit
in the field. During short halts when personnel are on
a march, each person uses a *“cat-hole” latrine. It is dug
approximately 1 foot deep and is completely covered
and packed down after use. In a temporary camp (usu-
ally 1 to 3 days) the straddle trench is most likely used
unless more permanent facilities are provided for the
unit. When setting up a temporary camp, deep pit la-
trine and urine soakage pits are usually constructed.
Alternate devices, which may be used to dispose of hu-
man waste in the field, are the mound latrine and the
bored-hole (fig. 8-3) and pail latrines. As a guideline,
eight percent of the male population within the com-
mand should be provided with latrines and five percent
of the male population provided with urinals. Twelve
percent of the female population within the command
should be provided with latrines.

Latrines are so constructed to prevent the contami-
nation of food and water. They are located 100 yards
from the unit food service facilities and 30 yards from
any unit ground water source. For further protection
latrines are not dug to the ground water level or in places
where pit contents may drain into the water source.
They are usually built at least 30 yards from the border
of the unit area but within reasonable distance for easy
access. A drainage ditch is dug around the edges of the
latrine enclosure to keep out rain and other surface
water. A simple handwashing device is installed outside
each latrine enclosure. These devices should be designed
to operate easily and be kept filled with water. Each
individual must wash his or her hands after using the
latrine.

When a latrine is filled to within 1 foot of the ground
surface or when it is to be abandoned, it is closed in
the following manner. The pit contents, side walls, and
ground surface for a distance of 2 feet from the side
walls are sprayed with an approved residual-effect pes-
ticide. The pit is then filled to the ground surface in
layers, each layer being compacted. This is to prevent
fly pupae from hatching and gaining access to the open
air. The excess dirt is compacted over the pit to form
a mound at least | foot high. The residual pesticide is
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again sprayed and a sign is posted with the date and
the words “‘closed latrine” (fig. 8-4).

Straddle trench latrine. A trench is dug | foot wide,
12 feet deep, and 4 feet long. Two feet of length are
allowed per person. The number of trenches, each 4
feet long, must be sufficient to serve 8 percent of the
command at any time. For example, 100 soldiers would
require 16 feet of straddle trench of four 4-foot long
trenches. These trenches, which are constructed parallel
to one another, are spaced at least 2 feet apart. Since
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there are no seats on this type of latrine, boards may
be placed along both sides of the trench to provide sure
footing. As the earth is removed, it is piled at one end
of the trench, and a shovel or paddle is provided so that
each solder can promptly cover his excreta. Toilet paper
is placed on suitable holders and protected from bad
weather by a tin can or other covering. The straddle
trench latrine is closed, using the same method de-
scribed previously.

Deep pit latrine. The deep pit is used with the stan-
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dard latrine box which is constructed (ordinarily by the
using unit) in the two-, four-, or cight-scat size. A unit
of 100 people requires eight latrine seats.

The depth of the pit depends on the estimated length
of time the latrine will be used. As a guide, a depth of
I foot is allowed for cach week of estimated use, plus
| foot of depth f.ir dirt cover. It is not gencrally desirable
to dig the pit more than 6 feet deep because of the
danger of the walls caving in. Rock or high ground water
levels may also limit the depth of the pit. In some soils
supports of planking or other material may be necessary
to prevent the walls from caving ine.

In order to prevent fly breeding and to reduce odors,
it is necessary to keep the latrine box clean, the lids
closed, and the cracks sealed. If a fly problem exists,
they may be controlled by application of a residual pes-
ticide. Control efforts should be based upon fly surveys
and pesticide applied in accordance with label direc-
tions. Pit contents should not be sprayed routinely since
flies can develop resistance to pesticides used over and
over. The latrine boxes and seats are scrubbed daily with
soap and water. Using lime in the pit or burning out
the pit contents is not effective for fly or odor control;
these methods are not, therefore, recommended. Lime
used in conjunction with the insecticides available to
units is an ineffective control because the lime neu-
tralizes the insccticide. The deep pit latrine is closed as
the others.

Burn-out latrine. The brrn-out latrine (fig. 8-5) may
be provided when the soil is hard, rocky, or frozen,
making the digging of a deep pit latrine difficult. It is
particularly suitable in areas with high water tables
when digging a deep pit is impossible. The burn-out
latrine should not be used when regulations nrohibit
open fires or air pollution. A unit of 100 people requires
at least 8 latrines. Personnel should urinate in a urine
disposal facility rather than the burn-out latrine, as
more fuel is required to burn out the liquid.

Mound latrine. This latrine may be used when a high
ground water level or a rock formation near the ground
surface prevents the digging of a deep pit. A dirt mount
makes it possible to build a deep pit and still not extend
it into the ground water or rock.

Urine disposal facilities. Urine disposal facilities
should be provided for at least 5 percent of the com-
mand. This means that five pipe urinals are needed for
a unit of 100 men. Urine should be drained from the
urinals either into a soakage pit (fig. 8-6) or into a stan-
dard pit latrine if the urinals are constructed in con-
junction with it. The urine may be drained into a pit
latrine through a pipe, hose, or trough. If a soakage pit
is used, it should be dug 4 feet square and 4 feet deep
and filled with rocks, flattened tin cans, bricks, broken
bottles, or similar rubble.

If the urine disposal facility is located some distance
{rom the sleeping area, a large can or pail may be placed
at a convenient location for use as a urinal at night.
This night urinal must be emptied into the urine dis-
posal facility every morning and washed with soap and
water.

Garbage disposal. Garbage is disposed of by burial
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or incineration. Tactical requirements must be consid-
cred in cither case. The excavated soil must be con-
cealed and smoke and flame may not be tolerated in a
tactical situation. In a training situation environmental
protcction may rule out burning or burying and garbage
will have to be collected and hauled away.

Burial. Garbage is the solid or semisolid waste re-
sulting from the preparation, cooking, and serving of
food. Garbage must not be buried within 100 feet of
any natural source of water, like a stream or well, used
for cooking or drinking. The garbage burial arca should
be a reasonable distance from the kitchen to minimize
problems with flics, odor, and appearance.

Incineration. In temporary camps of over 1 week, the
garbage 1s often burned in open incinerations. Excellent
types of open incinerators may be constructed from
materials which are readily available in any camp area.
Since incinerators will not handle wet garbage, it is nec-
essary to separate the solid from the liquid portions of
the garbage. This is done by straining the garbage with
a coarse strainer such as an old bucket, salvaged can,
or oil drum in which holes have been punched in the
bottom. The solids remaining in the strainer are incin-
erated, and the liquids are poured through a grease trap
into a soakage pit.

The cross trench and stack incinerator will effectively
take care of the waste produced by a large unit. This is
an excellent dry trash incinerator. It is not too good for
garbage, since wet material tends to disrupt proper draft
and it does not burn easily. Two trenches are so con-
structed that they cross at right angles. The trenches
slope from the surface of the ground at the ends to a
depth of 18 inches at the intersection. A grate is made
from pieces of scrap iron laid over the intersection of
the trenches. A stack is made from an oil drum with
both ends cut out or with one end cut out and the other
end liberally punched with holes to admit draft air. A
fire is built on top of the grates; and the waste is added,
one shovel full at a time, on top of the fire.

The inclined plane incinerator will dispose of the gar-
bage of an entire battalion, evacuation hospital, or other
unit of similar size. Its effectiveness in combustion and
the fact that it is not affected by rain or wind make it
an excellent improvised device. Time and skill, how-
ever, are required in building it. A sheet metal plane is
inserted through telescoped oil drums from which the
cnds have been removed. A loading or stoking platform
is built; then one end of the plane-drum device is fas-
tened to it, thus creating an inclined plane. A grate is
positioned at the lower end of the plane, and a wood
or fuel oil fire is built under the grate. After the incin-
erator becomes hot, drained garbage is placed on the
stoking platform. As the garbage becomes dry. it is
pushed down the incline in small amounts to burn.
Final combustion takes place on the grate (fig. 8-7).

Ligquid waste disposal. Liquid kitchen wastes accu-
mulate at the rate of 1 to 5 gallons per person per day
and must be disposed of. Bath and wash water wastes
are disposed of in the same manner as kitchens wastes.

Soakage pits. The liquid kitchen wastes are disposed
of in the soil by means of soakage pits at or near the
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Figure 8-S. Oil-drum burn-out latrine.

place where they are produced. A soakage pit for the
disposal of kitchen wastes is constructed in the same
manner as the soakage pit for the disposal of urine ex-
cept that it is equipped with a grease trap.

Soakage trenches. If the ground water table is high
or a rock stratum is encountered near the surface, soak-
age trenches may be substituted for soakage pits. These
trenches are extended outward from each corner of a
central pit. The pit and the trenches are filled with rock,
flattened cans, broken bottles, or other course contact
material. A grease trap is employed with this device.

Grease traps. A grease trap is a necessary addition to
a kitchen soakage pits and trenches. All kitchen liquids
are passed through a grease trap to remove food par-
ticles and as much grease as possible; otherwise the
soakage pits become clogged and useless. There are two
types of grease traps: the filter and the baffle.

To make a filter grease trap an oil drum with the top
removed and the bottom perforated is filled 2/3 full
with crushed rock or large gravel at the bottom, followed
by gravel which has been graded to smaller sizes and
then a 6-inch layer of sand, ashes, charcoal, or straw.
The top of the drum is covered with burlap to strain
out the larger pieces of debris. The burlap is removed
daily, burned or buried, and replaced with a clean piece.
The filtering material is removed at intervals of once
or twice weekly and buried. The barrel is usually placed
in the center of the soakage pit with the bottom of the
barrel about 2 inches below the pit surface.

The baffle grease trap is the most effective way of
removing grease. It is a water tight container divided
into entrance and exit chambers by a hanging baflle,
the entrance chamber having about twice the capacity

of the exit one. The baffle grease trap is usually placed
on the ground at the side of the soakage pit with the
outlet pipe extending 1 foot beneath the surface at the
center of the pit. The liquid waste is strained of solids
and debris before it goes into the entrance chamber of
the trap. The strainer is filled 2/3 full with loose straw,
hay, or grass, Before the grease trap is used, the cham-
bers are filled with cool water. When the warm liquid
strikes the cool water in the entrance chamber, the
grease rises to the surface and is prevented by the baffle
from reaching the outlet to the soakage pit. If the water
is warm, proper separation of the grease will not occur.
This is often the case in hot climates. The grease re-
tained in the entrance chamber is skimmed from the
surface of the water daily or as required and buried.
The trap should be emptied and thoroughly scrubbed
with hot, soapy water as often as necessary. The effi-
ciency of this grease trap can be increased by con-
structing it with multiple baffles. Also, a series of baffle
grease traps may be used. .

Evaporation beds. In a hot, dry climate where heavy
clay soil prevents the use of standard soakage pits, evap-
oration beds may be required. This is true in many parts
of the United States. These beds actually involve the
processes ot evaporation, percolution, and oxidation.
Sufficient beds are constructed to allow 3 square feet
per person per day for kitchen waste and 2 square feet
per person per day for bath waste. The beds are spaced
so that the wastes can be distributed to any one of the
beds. The beds are constructed by scraping off the top
soil and constructing small dikes around them. The
surfaces are raked into a series of ridges and depressions
with the ridges approximately 6 inches absve the
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impressions. These rows may be formed either 12nth-
wise or crosswise as deemed desirable for best Jistri-
bution of water. In operation, one bed is flonded during
1 day with liquid waste to the top of the ridges which
is equivalent to an average depth over the bed of 3
inches and the liquid waste is allowed to evaporate and
percolate for 2 days. After another day or two this bed
is usually sufficiently dry for respading and reforming.
The other beds are flooded on successive days, and the
same sequence of events is followed, Careful attention
must be given to proper rotation, maintenance, and
dosage. It is also essential that the kitchen waste be run
through an efficient grease trap before it is allowed to
enter the evaporation beds. If these are used properly,
they create no insect hazard and only slight odor. There
are other possible modifications of waste disposal meth-
ods, since sanitary measures must always be adapted to
the situation encountered.

Rubbish disposal. Rubbish includes all other un-
wanted materials (i.e., boards, rocks, scraps of metal,
papers, etc.). Combustible rubbish is burned. Noncom-
bustible rubbish is either buried or hauled to a suitable
disposal site.

Exercises (076):

Latrine facilities must be at least how far from food
service facilities and ground water sources?

1.

How should latrines be closed?

Straddle trenches should be designed to serve at least
what percentage of the unit?

What type of latrine should be used when the soil
is hard, rocky, or frozen?

Urine disposal facilities should be provided for what
percentage of the command?

How should gartage be disposed of in the field?

Liquid kitchen waste must always go through what
type of device before it is emptied into the evapo-
ration bed?

8-4. Prevention of Heat Injuries

Even though people are in good physical condition,
they must go through a period of acclimatization before
they can safely do heavy work in hot weather. After
becoming acclimatized to heat, they remain acclima-
tized for a week or two after leaving the hot environ-
ment. Then, if they are not reexposed to high
temperature, the acclimatization will gradually be lost.

077. Describe how health problems related to heat can
be prevented.

Bedy's Response to Heat. The body’s response to
heat depends upon the amount of air movement, the
relative humidity (amount of moisture in the air), and
the amount of radiant heat from the sun and surround-
ings.

The type and amount of clothing and equipment that
a person wears and the manner in which they are worn
also have a marked influence on the heat load imposed
on the body. Clothing protects the body from radiant
heat of the sun or hot objects; but excessive or tightly
fitting clothing, web equipment, and packs reduce the
ventilation which normally helps to cool the body. Dur-
ing halts, rest stops, and other periods when such items
are not required, they should be removed to permit
greater cooling.

Other conditions which may increase heat stress and
heat injury include infections, fever, recent illness or
injury, overweight, previous heat injury, dehydration,
exertion, fatigue, heavy meals, and alcohol. For ex-
ample, feverish reactions from immunizations may in-
crease the susceptibility to heat stress. Immunizations
should, therefore, be scheduled so that recovery will be
complete before exposure to heat stress. People who
appear to be ill or who complain of illness should be
provided immediate medical care.

Wet Bulb Globe Temperature (WBGT) Index. The
wet bulb glcbe temperature index is a single numeral
by which the air temperature, air movement, relative
humidity, and radiant heat can be expressed as favor-
able or unfavorable for certain types of activities. For
information on how to calculatc WBGT refer to AFP
160-1. Figure 8-8 shows the necessary equipment for
measuring WBGT’s.

WBGT indexes should be used as guides (not en-
forcement standards) in directing acclimatization proc-
esses and the regular activities of personnel. They are
not to be confused with comfort guides. With a WBGT
index over 80, a commander should use discreticn in
having unacclimatized troops do heavy work or exer-
cises; with an index over 85, he or she should avoid
having unacclimatized troops do strenuous activities;
with an index over 90, he or she should halt strenuous
outdoor activities, provided the military situation per-
mits. If the devices for measuring all of the environ-
mental factors cannot be constructed, the commander
should refer to AFP 160-1 as a guide for achieving
acclimatization.

Acclimatization to Heat. The major portion of ac-
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climatization to heat takes place automatically during
a period from 5 to 7 days, provided the workload is
increased gradually, the exposure time to heat is in-
creased gradually, and the troops get plenty or rest be-
tween the activity periods and at night and consume
adequate water and food. Full acclimization to the heat
(the ability to perform a maximum amount of stren-
uous work) will be reached most quickly if moderate
work is begun at the time of first exposure to the heat
and is increased progressively within the limits of the
individual’s tolerance. During the first 2 to 3 days the
work periods should be scheduled during the coolest
hours of the morning and of the afternoon, with inter-
vening rest periods. These work periods should be grad-
ually extended into the hot part of \he day. A guide for
increasing the length of the work period is shown in
AFP 160-1; however, you may have to modify it some-
what based on the local conditions. You should be able
to recognize how acclimated the people are to the en-
vironment so you can make recommendations as to
whether it is safe for them to continue a given activity.
The acclimatized person is alert, energetic, and free of
abnormal symptoms. In contrast, the unacclimatized
person who is working too hard in the heat becomes
dull and apathetic, performs his or her work poorly,
and may show symptoms of heat exhaustion.

Water/Salt Requirements. Adequate water intake is
the single most important factor in avoidance of heat
injury. Water loss from sweat can be as high as one
quart (one canteen) an hour or more for long periods.
Personnel should be encouraged to drink water with
greater frequency than is necessary to quench thirst
since the sensation of thirst may not occur until a body
deficit of 1-2 quarts of water has occurred. The practice
of limiting water intake by personnel will cause heat
casualties. Salt supplements are not necessary for in-
dividuals who are eating three meals a day and lightly
salting their food.

Heat Stress Conditions. There are several medical
conditions caused by heat that require first aid. Some
of these special conditions are heat exhaustion, heat
stroke, heat cramps, sunburn, prickly heat, and fungus
infections.

Heat exhaustion. This condition is caused by exces-
sive loss of water and salt from the body. At air tem-
peratures above 95° F the only means by which the body
is cooled and heat exhaustion is prevented is through
the evaporation of sweat. In the jungle where the hu-
midity is high, for example, sweat does not completely
evaporate but runs off the skin; therefore cooling is less
efficient and water losses may be greater. ‘1 he symptoms
of heat exhaustion are headache, excessive sweating,
weakness, dizziness, and muscle cramps. Also, the s™in
is pale, cold, moist, and clammy. Heat exhaustion 1nay
come on gradually or it may happen suddenly. Few
deaths occur from nheat exhaustion; however, a severe
case which goes untreated can be fatal. A victim of heat
exhaustion should be placed in a cool, shady spot im-
mediately and given first aid. The person should then
be taken to the nearest medical treatment facility.

Heatstroke. Prolonged exposure to high temperature

may cause heatstroke, which is sometimes referred to
as “‘sunstroke.”” Heatstroke is a medical emergency and
calls for prompt emergency treatment. Heatsroke 12
more likely to strike a person who is not acclimatized
to heat. Furthermore, an individual who has heatstroke
is more subject to attacks in the future with lessening
degrees of response to treatment. The first sign of heats-
troke may be stoppage of sweating which causes the
skin to feel hot and dry. Collapse and unconsciousness
may come suddenly or may be preceded by headache,
dizziness, fast pulse, nausea, vomiting, and mental con-
fusion. It is necessary to work fast to save life, since the
heat regulators of the body have been damaged and the
temperature may rise to as high as 108° F. A victim of
a heatstroke should be placed in a cool, shady spot
immediately and given first aid as prescribzd in AFP
160--1. As soon as possible the patient should be taken
to a medical treatment facility, continuing the first aid
enroute.

Heat cramps. Heat cramps are painful spasms of the
muscles, usually those of the legs, arm, and abdomen.
They may be either mild or severe. Cramps arc due
directly to loss of salt from the body and are relieved
when this loss is replaced. The proper first aid is pre-
scribed in AFP 160-1. A victim with severe heat cramps
may have to be sent to a medical treatment facility.

Sunburn. Overexposure of uncoverzd skin surfaces to
sunlight causes sunburn. Sunburn is characterized by
painful, reddened skin. More severe exposure can result
in blistering of the skin. Severe skin burns may result
from relatively short periods of outdoor exposure on
cloudy as well as on clear days. Sunburn can be pre-
vented by the use of clothing and by gradually increas-
ing the time of successive exposures.

A suntan should be acquired gradually, preferably in
the early morning or later afternoon and without ex-
posing too much of the body at one time. A good
method is to start with a S-minute exposure and to
increase the exposure gradually at the rate of S minutes
each day. Even after a good tan has been acquired, ex-
cessive sunbathing in tropical or desert areas is never
wise. Persons with freckles or auburn hair should be
particularly careful, since they are especially susceptible
to sunburns. Considerable protection from sunburn is
received from the use of the sunburn ointment available
for issue to units in the field; however, it does not fully
protect the skin against the harmful effects of the sun.

Prickly heat. Prickly heat is an irritating inflamma-
tion of the skin associated with excessive sweating. It
usually starts around the waist and in the armpits with
numerous tiny blisters which itch intensively. As a result
of the prickly heat, the skin may become infected, caus-
ing troublesome sores. Clean, loose, dry clothing helps
to prevent prickly heat. Gradual suntanning seems to
help increase resistance to prickly heat. After bathing,
a person should dry his skin thoroughly. Too frequent
bathing seems to make prickly heat worse, since the
natural protective oils of the skin are removed by soap.
Severe cases of prickly heat should be referred to the
medical officer for treatment.

Fungus infections. Chronic, disabling funygus infec-
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tions of the skin are more common in hot climates than
in cool ones. Excessive sweating causes softening of the
skin and makes moist areas such as the groin, crotch,
armpits, and feet ideally suited for the growth of fungus.
These infections are much easier to prevent than to
cure. Following the rules of personal hygiene and taking
simple precautions are the best means of preventing
such infections. Special control measures for preventing
and controlling fungus infections of the feet are delin-
eated as follows:

a. Care of feet. Proper care of the feet, especially
keeping them clean and dry, is particularly important
in the prevention and control of athlete’s foot. Feet
should be washed daily and dried thoroughly, especially
butween the toes. Persons whose feet perspire freely
should apply foot powder lightly and evenly twice a day.

b. Treatment of fungus infections of the feet. Active
cases of fungus infection should receive prompt and
thorough treatment under the supervision of a medical
officer. If the disease is prevalent, the feet of all per-
sonnel should be inspected at prescribed intervals in
order to detect cases early and to insure prompt treat-
ment.

¢. Disinfection of floors and equipment. Bathhouse
floors and equipment such as mats, benches, and chairs
should be scrubbed as often as feasible, preferably each
day, with soap and water, flushed with water, and dried
out. To aid in preventing athlete’s foot, floors should
be disinfected with 50 ppm chlorine solution at least
once each week and more often if necessary. In warm
weather, screened windows should be kept open to per-
mit ti. .irect rays of the sun to shine on the floor.
Duckbuards, if used in shower baths, <hould be re-
movable so that they can be scrubbed thoroughly and
exposed to sunlight for several hours each day. Two sets
of duckboards should be available so they can be al-
ternated daily. Towels, gymnastic suits, and similar ar-
ticles should not be vsed by a second person until they
have been thornughly disinfected. Articles that do not
become damaged by boiling may be sterilized in this
way.

Exercise (077):
I. What is the WBGT?

[S5)

What would you recommend ifthe WBGT was over
90?

3. Howlong does it usually take for the body to become
acclimatized to heat?

4. What is the single most important factor to remem-
ber to avoid heat injuries?

5. Match the description of the heat injury/treatment
in column A with the type of heat injury in column

Column A Column B
~—{(1) Headache, excessive sweating, a. Heatstroke.
and muscle cramps caused by ex- b, Heat exhaustion.
cessive loss of water and salt. c. Heat cramps.
~—(2) A medical emergency and calls . Fungus infections.
for prompt emergency treat- e, Prickly heat.
ment. Individual may be more f Sunburn.

susceptible to attacks in the fu-
ture.

Painful spasms of muscles caused
by loss of salt from the body.
Painful reddened/or blistering of
the skin and prevented by use of
clothing and increasing the time
of successive exposures.
irritating inflammation of the
skin caused by excessive sweat-
ing; prevented by wearing clean,
loose, dry clothing.

Caused by excessive sweating
and poor personal hygiene. Pre-
vention involves prompt and
thorough treatment and disinfec-
tion of floors and equipment.

—(J
— @)

—A(5)

—(6)

8-5. Prevention of Cold Injuries.

Although the cold temperature in the arctic and other
parts of the world presents problems, life in these re-
gions need not be unpleasant and unhealthful. Person-
nel can learn to maintain health.

078. Describe how health problems related to cold can
be prevented

Diet. Cold temperature alone imposes no need for
food intake to be increased; however, operations in cold
weather may require extra energy because of the in-
creased physical exertion necessary. The diet provided
for personnel contains sufficient calories to meet this
¢nergy requirement. People should be encouraged to
€at all their food. Should a person eat game, either for
the sake of survival or for pleasure, it must be thor-
oughly cooked, since in certain areas of the north some
game species, especially bear, are infected with small
parasitic worms called Trichinae. If the meat is under-
cooked, these worms can cause a serious infection
known as trichinosis. Furthermore, the liver of a polar
bear or of a bearded seal should never be eaten, since
it contains a high concentration of vitamin A, thus mak-
ing it very harmful to man.

Adverse Effects of Alcohol. In cold weather the hu-
man body shrinks the small blood vessels which lie just

- beneath the skin over the whole body surface, thereby

reducing the flow of warm blood to the surface from
which heat may be lost by radiation to the surrounding
air. When alcohol is taken, one of its effects is to cause
expansion of these small vessels. While this gives a tem-
porary feeling of warmth, body heat will be rapidly lost
from the large radiating area of the flushed skin. The
loss of heat from the core of the body causes a great
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deal of extra work for the body’s heat-producing mech-
anisms, and they may be unable to withstand this extra
demand. When a person’s body heat is low, he or she
is truly cold; and his or her hands, feet, or any exposed
part is more likely to be injured by the cold. Another
harmful result of the alcoholic drink is the false sense
of well-being, such that the person will neglect to take
sensible precautions and fail to recognize the early
warning signs of trouble. Furthermore, when the body
has been lowered and an injury occurs, shock may de-
velop more rapidly.

Clothing. Clothing for cold weather is designed to
afford protection, insulaticii, and ventilation: protec-
tion by covering as large an area of the body as possible;
insulation by trapping air which has been warmed by
the body and holding it near the skin to prevent loss of
heat from the body; ventilation by allowing a two-way
exchange of air through the vziious layers of clothing.
This exchange of air prevents overheating and cxcessive
perspiring and at the same time protects against chilling
of the body surface. Perspiration, grease, and dirt must
not be allowed to remain on clothing, since they de-
crease its insulating qualities, thus preventing it from
retaining heat. The amount of clothing and the way in
which it is worn should leave the body slightly cool
rather than hot. Also, clothing should be loose enough
to allow movement and exercise of the hands, feet, and
other parts of the body and thereby maintain proper
circulation. Each individual must insure that his or her
clothing is clean and dry and that he or she is wearing
it in loose layers.

Cold Injuries. It is advisable that personnel in cold
weather be paired as “buddies,” each having the re-
sponsibilities for reminding the other one to take warm-
ing exercises at frequent intervals and for watching the
buddy for signs of frostbite and other conditions. Con-
ditions especially to be guarded against are hypother-
mia, trench foot, immersion foot, frostbite, snow
blindness, and carbon monoxide poisoning.

Hypothermia. Hypothermia is defined as a low body
temperature, specifically a low core temperature. It may
be caused by an increase in loss of heat from the body,
a decrease in the amount of heat produced by the body,
or a combinatiors of both of these. Two important
points to remember about the causes of hypothermia
are that the body will cool approximately 25 times faster
in water than in air and freezing temperatures are not
required to produce hypcthermia under the right con-
ditions. Even air temperatures as high as 70° F. can
produce hypothermia. When people are exposed to
wind or rain or even exercising (and sweating), the
*cooling” of the body speeds up the chances for hy-
pothermia.

Do not allow the victims of hypothermia to exercise.
This is very important, since an increase in movement
will cause the cold blood in the arms, legs, etc. to be
pumped to the heart. Do not allow this person to stand
or walk even a few steps. What you should do is:

a. Handle the person gently.

b. Remove any wet clothing at once. The wet clothing
will cause the body to continue to cool off.
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¢. Protect the person from the wind.

d. Rewarm the victim very slowly by applying heat
to the outside of the body (i.e. blankets, etc.).

¢. Take the victim to a medical treatment facility to
be evaluated.

In addition to not allowing the victim to move about,
there are more precautions:

a. In severe cases of hypothermia don’t give the vic-
tim any hot liquids by mouth.

b. Don’t give zlcohol to drink.

¢. Don't stop any resuscitation attempts until the vic-
tim has been rewarmed and evaluated by a doctor.

Trench foot. Trench foot is an injury that results from
fairly long exposures of the feet to continued wet con-
ditions, generally at temperature from apprcximately
freezing to 50° F. Although these conditions may prevail
in the arctic during certain seasons, they are found more
often in temperate climates during the spring, fall, or
winter. Rain, sleet, nr the thawing of snow or frozen
soil may make the ground so wet that boots and socks
become wet or damp. If people are inactive, the com-
bination of wet feet, cold weather, and little movement
causes changes in the circulation of the blood in the
feet. Foot injuries caused by these changes may be very
serious; they can lead to the loss of toes or parts of the
feet.

Fortunately, trench foot can be prevented by taking
care of the feet. The feet should be kept dry and warm.
Good circulation should be maintained by exercising
the feet and legs. A person can always move the toes
and ankles within the shoes. When socks get wet, they
should be changed for a cry pair. Before the boots are
put back o:1, the feet shou.d be massaged and rubbed
until warm, thus increasing the flow of blood. Socks
may be dried under field conditions by putting them
under the shirt where the body heat will help to evap-
orate the moisture. Alternating two pairs of socks in
this way is a great aid in keeping the feet dry.

Immersion foot. Immersion foot is similar to trench
foot except in the manner in which it is caused. It results
from immersion of the feet in water which is below 50°
F for a prolonged period, usually in excess of 12 hours.
Other portions of the body may be similarly affected.

Frostbite. Frostbite is the injury of tissue from ex-
posure to intense cold. The body parts most easily frost-
bitten are the cheeks, nose, ears, chin, forehead, wrists,
hands, and feet. Frostbitten skin is whitish, stiff, and
numb rather than painful. Frostbite can be prevented
by wearing the proper amount of warm, loose, dry
clothing and by exercising the entire body and massag-
ing the face, hands, and feet periodically to promote
good circulation. Troops traveling in cold weather by
vehicle, particularly in the rear of trucks, should be
allowed to dismount and exercise periodically to restore
circulation. Proper footgear and handgear are especially
important. Should any part of the clothing become wet,
it should be dried or changed at once. Furthermore, it
is important not to become overheated and perspire,
because the perspiration and damp clothing cause the
body heat to escape and allow the body to cool too



rapidly. This can be avoided by removing the proper
layers of clothing before exercising. Should frostbite cc-
cur, appropriate actions must be taken immediately as
described in AFP 161-11. Care should also be taken to
avoid touching cold metal such as the messkit or can-
teen with the bare hands or lips, since they may freeze
to it. Should this occur, the metal should be warmed
to release the skin and preveni tearing it.

The condition sometimes referred to as frozen or
frosted lungs does not exist. Even though a person ex-
ercises hard at 50° F. below zero, no damage is done to
his lungs despite the discomfort that is felt. Mild in-
flammation of the upper airway, such as sore throat or
hoarseness, may result; but even this is rare.

Snow blindness. Snow blindness is the effect that glare
from an icefield or snowfield has on the eyes. This con-
dition can occur even in cloudy weather. In fact, it oc-
curs more than in hazy, cloudy weather than when the
sun is shining. The early stages of snow blindness can
be recognized by the scratchy feeling in the eyes when
the eyelids are closed. Snow blindness can be prevented
by wearing sunglasses at all times when in areas where
there is unbroken ice or snow. Should the sunglasses be
lost, an emergency pair may be made from a thin piece
of wood or cardboard the width of the face by cutting
slits into it and attaching strings to hold it over the eyes.
Sometimes blackening the eyelids and face around the
eyes will absorb some of the harmful rays. Should a
person develop a severe case of snow blindness, his eyes
should be protected; then he should be taken to a med-
ical facility at once. The same condition that causes
snow blindness can cause snowburn of skin, lips, and
eyelids. Ifa snowburn is neglected, the result is a painful
reddened skin similar to a sunburn.

Carbon monoxide (CO) poisoning. Carbon monox-
ide poisoning can be severe, prolonged, and sometimes
fatal. It results from inhaling carbon monoxide, which
is a colorless, tasteless, and practically odorless gas pro-
duced by the incomplete combustion of coal, oil, and
other fuels used in such equipment as motor vehicles,
field ranges, and lighting and heating devices. This car-
bor: monoxide destroys the ability of the red blood cells
to carry the needed oxygen to the body tissues. Carbon
monoxide poisoning is usually the result of faulty equip-
ment, improper use of equipment, or inadequate ven-
tilation.

The symptoms of carbon monoxide poisoning come
on rapidly and in quick succession. Dizziness, head-
ache, noises in the ears, and throbbing in the tempies
are quickly followed by a feeling of sleepiness and weak-
ness. Vomiting and convulsion may occur, followed by

unconsciousness and death. The skin and lips are often
bright red. The individual who is becoming poisoned
may realize what is taking place, but may not have
enough strength left to get into the fresh air. Under
circumstances in which there is muscular exertion or
where there are extremes of temperature or humidity,
the effects of the poisoning act more rapidly.

The following measures are essential in the preven-
tion of carbon monoxide poisoning:

a. Insure that cquipment is in proper working con-
dition, especially the exhaust.

b. Insure adequate ventilation of sleeping areas in
which fuel-burning equipment is being used. In cold
climates, regardless of the severity of the weather, make
sure there is adequate ventilation before going to sleep.

¢. Insure adequate ventilation in the cab of a vehicle
when the motor is running.

Exercises (078):
l. What effect does consuming alcohol in cold climates
have on the body?

2. Why is clothing that provides good ventilation im-
portant?

3. What basic measures can be taken to prevent cold
injuries?

4. How can you prevent carbon monoxide poisoning?

5. What environmental conditions may cause hypoth-
ermia?

6. What are some immediate care measures for ny-
pothermia?
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APPENDIX A
GUIDE TO MEDICAL TERMINOLOGY
Oftentimes you will hear words or phrases within the medical profession which
scem very difficult to understand. Actually, most terms are just compound words
consisting of joined Greek or Latin word roots, combining forms, prefixes, and
suffixes. By understanding this you can analyze a word, thus understand its mean-
ing.

Explanatory Terms

acute - sharp; severe: having rapid onset; opposite of chronic.

1.

2. anterior - towards the front; opposite of posterior.

3. cranial - towards the nead.

4. caudal - towards the tail.

5. chronic - old, of long duration; opposite of acute.

6. distal - farthest away of remote from point of attachment to back bone; opposite
of proximal.

7. dorsal - toward the back opposite of ventral.

8. generalized - over entire area, widely dispersed.

9. lateral - towards the side; opposite of medial.

10. localized - confined. restricted to a limited area.

1. medial - towards the middle; opposite of lateral.

12. posterior - toward the rear; opposite of anterior.

13. proximal - near or closest part; opposite of distal.

I4. ventral - towards the belly (in man, the front opposite of dorsal).

Combining Form Definition

a without

ab from

abdomin/o abdomen

ad toward

adeiy,/ . gland

aer/o air

alges/i increased sensitivity
amby/i both

an without

angi/o vessel

anter/o before

arteri/o artery

arthr/o joint

aut/o self

bi/o two, double, twice
brad/y slow

bronch/o bronchus

carcin/o cancer

cardi/o heart

centesis puncture

cephal/o head

cerebr/o part of the brain; cercbrum 1 9 G
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Combining Form

cervic/o
chol/e
chondr/o
chrom/o
cocc/o
col/o
colp/o
con
cost/o
crani/o
cyan/o
cyst/o
cyt/o

de
dent/o
derm/o
dermat/o
dextr/o
di/a
dipl/o
dors/o
drom/o
duoden/o
dyn/ia
dys
ect/o
eciomy
ectop/o
edema
emesis
emia
end/o
enter/o
erythr/o
esophag/o
esthesi/o
eu

ex

extra
fibr/o
gastr/o
gen/o
gingiv/90
gloss/o
glyc/o
gram/o
graph/o
gynec/o
hem/o
hemat/o
hemi
hepat/o
heter/o
hom/o

Definition

neck - neck of uterus
gall/bile
cartilage
color

coccus

colon (bowel)
vagina

with

rib

cranium (skull)
blue

bladder

cell

from

tooth

skin

skin

right

through
double

back

running with (symptom)

duodenum

pain

bad. painful, difficult
outer

excision
misplaced
swelling
vomiting

blood

inner

small intestine
red

esophagus
feeling - sensation
good

from

in addition to - beyond
fibrous - fiber
stomach

origin, beginning
gum

tongue

sugar

recording

the instrument
women

blood

blood

half

liver

different

same
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Aruitoxt provided by Eic:

Combining Form

hydr/o
hyper
hypo
hyster/o
infra
inter
intr/a
laryng/o
later/o
luek/o
lip/o
lith/o
log/o
lys/o
macr/o
megal/o
men;/o
mening/o
mes/o
metr/0. meter
micr/o
mon/o
muc/o
my/o
myc/o
myel/o
nas/o
neur/o
noct/i
o/o

oid

oma
oophor/o
opia
orchid/o
orrhagia
orrhaphy
orrhea
osis
oste/o
ostomy
ot/o
otomy
pancreat/o
par/a
path/o
pelv/i
penia
peps/o
per

peri
phag/o
pharyng/o
phleb/o

Definition
water

more than normal
less than normal
uterus
below-under
between
within
larnynx

side

white

fat

stone or calculus
study
destruction
large
enlargement
menses - menstruation
meninges
middle
measure

small

single

mucus

muscle

fungus

bone marrow
nose

nerve

night

ovum
resembling
tumor

ovary

vision

testes, testicles
hemorrhage
suture

flow
condition
bone

new opening
ear

incision
pancreas
around beyond
disease

pelvis

lack of
digestion
through
aroun.’

ecat

pharynx

vein

154

193¢

App A (A3 of 6)



Combining Form

plast/o
pleg/o
pleur/o
pne/o
pneum/o
pneumon/o
pod/o
pol/y
poster/o
pro
proct/o
pseud/o
pub/o
py/o
pyel/o
pyr/o
rect/o
retr/o
rhin/o
salping/o
scler/o
scop/o
sept/o
sinistr/o
spasm
spermat/o
staphyl/o
stasis
stomat/o
strept/c
sub
super
supra
sphil/o
tach/y
therap/o
therm/o
thorac/o
trache/o
troph/o
tympan/o
o

Al

Lscer/o

Definition

repair
paralysis
pleura
breathing

air

lung

foot

many

behind, after
before

anus or rectum
false

pubis

pus

renal pelvis
fever, fire
rectum

behind - backward
nose

fallopian tube
hand
examination
infection

left
contraction
spermatozoa
grape-like cluster
stopping, controlling
mouth

twisted

under - below
above, beyond, superior
above

syphilis

fast

treatment

heat

thorax or chest
trachea
development
eardrum

urine

vessel

belly

organ
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Abbreviation
/Symbol

a.c.
AM.A.
A.V.
b.i.d.
B.M.R.
B.M.
B.P.
C
C
Ca
cbe
cc
CCuU
cm
c/o
cu.
CVA
CvD
D&C
D.D.S.
D.O.
Dr.
ECG or EKG
EEG
E.E.N.T.
E.N.T.
F
G.B.
Gl
Gmor G
gr
gtt.

R

vl
ii.S.

ypo
1&D
ICU
IL.M.
ILV.
kg
L
lab
TLQ
l.m.p.

MEDICAL ABBREVIATIONS
Definition

before meals (Latin: ante cibum)
American Medical Association
auriculoventricular or atrioventricular
twice a day (Latin: bis in die)
basal metabolic rate

bowel movement

blood pressure

with (Latin: cum)

centigrade

cancer

complete blnod count

cubic centimeter(s)

cardiac care unit
centimeter(s)

complains of

cubic

cerebrovascular accident, stroke
cardiovascular disease
dilatation and curettage
Doctor of Dental Surgery
Doctor of Osteopathy

Doctor

Electrocardiogram
electroencephalogram

eye, ear, nose, and throat

ear, nose, and throat
Fahrenheit

gallbladder

gastrointestinal

gram(s)

grain(s)

drops (Latin: gatte>:

genitous  .ry

gynecoiogic

at bedtime (Latin: hora souni)
below, less than

incision and drainage
Intensive Care Unit

intran uscular

intravenous

kilogram(s)

liter(s)

laboratory

left lower quadrant

last menstrual period
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Abbreviation/
symbol

L.P.N.
LUQ
mcg
M.D.
mg
mg%
mm

ml

O,

OB
O.D.
LLR.

L.S.
O.U.
oz

P.

Pap test
P.E.

pH
P.1.D.
p.o.
p.r.n.
P.T.

q.
q.lh
q.2h
q.i.d.
q.m.
rbe
Rh
RLQ
R.N.
RUQ
Rx

<
iale

staph.
stat.
S.T.D.
strep.
T.

tab. (s)
T&A
TB
t.i.d.
T.P.R.
ULQ
URQ
vD

X

Definition

Licensed Practical Nurse
left upper quadrant
microgram(s)
Doctor of fTedicine

Migra:
milligram(s) percent
millimeters
milliliter(s)
oxygen
obstetrics
right eye (Latin: Oculus dexter)
Operating Room
left eye (Latin: oculus sinister)
both eyes or either eye (Latin: oculus uterque)
ounce
Pulse
Papanicolaou test
physical examination
hydrogen ion or degree of acidity
pelvic inflammatory disease
by mouth (Latin: per os)
as needed; as desired (Latin; pro renata)
Physical Therapy
every (Latin: quaque)
every hour (Latin; quague hora)
every two hours
four times a day (Latin: quater in die)
every morning (Latin: quaque matin)
red blood cells, red blood count
blood factor (Latin: Rhesus [monkey])
right lower quadrant
Registered Nurse
right upper quadrant
take (1 atin: recipe)
with. ¢
subcuianeow:ty (Laun: sub cutis)
sedimentation rate
half (Latin: semis)
staphylococcus
immediately (Latin: statim)
sexually transmitted diseases
streptococcus
temperature
tablet(s)
tonsillectomy and adenoidectomy
tuberculosis
three times a day (Latin: ter in die)
temperature, pulse and respirations
upper left quadrant
upper right quadrant
venereal disease
times; power

157

199



APPENDIX B
BIOSTATISTIC CALCULATION FORMULAS

Number of admissions X 1000 X 12
Average base strength

Number of mandays lost in period X 1000
Mean strength in period X days in period (3)

Number of cases in period X 1000 X number of periods in a year
Mean daily strength during the period

Number Il X 100
Total population at risk

Number of cases in year X 1000
Mean daily strength during the period

Aw {.’
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Answers for Exercises

CHAPTER |

References:

001 -~ 1. Maintaining the combat readiness and effectiveness of the
Air Force.

001 - 2. (a) Flight medicine personnel are required to ensure the
environmental Qaality of squadron, alert, and other
operational support facilities.

(b) Flight medicine personnel are required to provide sup-
port to the environmental health officer regarding the
treatment of flying personnel and in solving acrospace
medical problems.

001 - 3. Bioenvironmental Engineering.

00! - 4. Bioenvironmental Engineering produces reports on envi-
ronmental quality that the environmental health office will
use during performance of our duties.

001 - 5. Environmental Health Services.

001 -~ 6. Physical examination and standardization section (PES).

001 - 7. Responding to peacetime and wartime disasters to control
environmental and health hazards.

00! - 8. Flight medicine is concerned with each body specifically;
Bioenvironmental engineering is concerned with the non-
physical causes of illness and injury; Environmeatal Health
is concerned with the entire base population and how to
prevent or control illness and injury for that population.
Together, thess programs meet the mission of the USAF
Medica! Service to maintain combat readiness and effce-
tiveness.

002-1. (1) c.

) f.

(3) b.

) f.

(5) b.

(6) e.

(7 d.

(8) a.

003-1. (1) b.

(2) d.

(3) d.

@ f.

(S) ¢

(6) d.

(7) e.

004 ~ 1. True.

004 ~ 2. True.

004 ~ 3. False. You need to consider your future workload as well,
to prepare for needed equipment purchases and
funding increases.

004 ~ 4. True.

004 - 5. True.

005~ 1. 6500.

00S - 2. Introduction, 6560-IN.

005 - 3. ldentification list.

005 - 4. The alphabetical index.

005 - S. The national stock number index.

006 - 1. (a) Telephone ordering is the preferred method of order-
ing because of seed and simplicity. Use the medical
supply section shopping guide: identify items needed
by using that item’s line number from the guide; tele-

oy -
o <L

ERIC

Aruitoxt provided by Eic:

007 - 1.
607 - 2.
007 - 3.

007 - &.

007 - 5.

007 - 6.
007 - 7.
007 - 8.

008 - 3.

008 - 4.
008 - 5.

phone your order to the supply clerk, who will prepare
your order for pickup.

Use the DD Form 1348-6 for items not listed in the
shopping guide; location items in the Federal Supply
Catalog. complete the form, and forward to the supply
clerk.

(b)

CHAPTER 2

Reacts with the water in the cell to form hydroxides and
causes damage to the DNA, RNA, and protein in the cell.
The genes of the chromosomes control not only heredity
but the daily function of the cell.

Pickup and delivery system. Delivers cxygen and nutrients
to the cell and picks up wastc products and delivers them
to the respiratory and excretory systems.

Hemoglobin within the blood has a stronger affinity for
carbon monoxide than for oxygen and in the presence of
both will bond with CO first, leaving the body tissues to
siarve for oxygen.

Play a major role in the development of immunity by form-
ing antibodies.

Help blood to clot.

Within the capillaries in the lungs.

Right side of the heart receives deuxygenated blood into
the right atrium. From the right atrium, deoxygenated
blood passes through a valve into the right ventricle. The
right ventricle then pumps the blood through the pulmo-
nary valve into the pulmonary arteries, and on to the lungs.
In the lungs blood exchanges carbon dioxide for oxygen.

Supply oxygen to the cell.

In external respiration oxygen leaves the atmosphere and
enters the blood while carbon dioxide leaves the blood and
enters the atmosphere. Internal respiration involves the ex-
change of oxygen and carbon dioxide between the blood
and cells.

All portions of the respiratory tract are air distributors and
oniy in each alveolus (surrounded by capillaries) is where
exchange of oxygen and carbon dioxide takes places.

The diaphram acts as a suction plunger on inspiration and
compressing pisto, on expiration.

The intercostal muscles help to elevate the ribs and expand
the chest during inspiration and contract to help compress
the chest during expiration. During heavy 2xercise the large
pectoralis major muscles also help to expand the chest.
Chemical changes in the blood, i.e., the carbon dioxide level
in the blood.

Major mode of entry for illnesses and toxic substances.
Examples are tuberculosis, beta strep, and influenza; oc-
cupational illnesses, such as silicosis and asbestosis. Even
air pollution is an EHS concemn.

Inhalation of dust :ontaining crystalline free silica from
perhaps grinding of glass or sand blasting.

. Filters the blood and excretes wastes; homeostasis of fluids,

electrolytes, and acids and bases.

. Blood is filtered as it flows tlrough each nephron unit.
. Puts less strain on the kidney because it causes the wastes

to be less concentrated.

. Certain toxic substances (most heavy metals, helogenated

and aromatic hydrocarbons) that may be filtered out of the
bloc J may be damaging to the kidney if stored or concen-
tratd.



009- 5
009 - 6.
009- 7
009 - 8
009 - 9.
00% - 10.
010- 1
010- 2
010 - 3.
010- 4
010- 5
010 - 6.
o10- 7.
010 - 8.
010 - 9.
010 - 10.
010 - 11.
011 - 1.
011 -2,
011 - 3.
011 -4,
011 -5.
011 -6.
01l -17.
011 - 8.
011 -9,
012 - 1.
012-2.
012 -3.
Q

ERIC

Aruitoxt provided by Eic:

. The production of sperm.

The production of eggs.

. The production of eggs and sperm.
. Can cause damage to the DNA in the cell, resulting in

genetic mutation (called mutagenic effect). lonizing radia-
tion can also cause damage 1o the unborn child (called a
teratogenic effect).

Produce direct fetal malformations by direct invasion and
destruction of fetal tissue.

Can cause sterility, impotence, and scarring of tissues in
:he reproductive systems.

. Prepares food for use by the cells.
. Mechanical mixing and more enzymes and hydrochloric

acid are added to help break the food down.
Small intestine.

. Organ of egestion and allowing for reabsorption of large

quantities of water and small amounts of other substances.

. Gastritis - inflammation of the stomach; gastroenteritis -

inflammation of the stomach and intestines; enteritis - in-
flammation of the intestines. These conditicns may be
caused by bacteria, viruses, and toxic chemical.

Large intestine; causes dehydration because the large in-
testine excretes too much fluid.

Part of the tody's defense mechanism.

A communication system for the body constantly keeping
us informed of changes in our external and internal envi-
ronments.

The stimulus received at the synapse causes the release of
a chemical acetycholine from the end of the axon. It is this
chemical that allows the message to travel across the syn-
apse 1o the dendrite. Acetycholine is then removed by an-
other enzyme cholinesterase, and the message stops.
Depress the antonomic nervous system; organic solvents
such as trichloroethylene.

Phenols and organophosphate pesticides (malathion, par-
athion) stimulate acetycholine production and inhibit cho-
linesterase.

External, middle, and outer ear.

Receives sound vibrations from the external ear and trans-
mits them tc the ear ossicles.

Eualizes air pressure in the ear with that of the atmos-
phere.

In the organ of Corti iocated within the cochlea.
Permanent and temporary hearing losses (or theshold
shifts).

Pupil.

When an object is viewed the lens projects an image on
the retina containing thz rods and cones.

After the lens projects an image on the retina light falling
on the nerve endings causes impuises to be generated and
relayed to the brain through the optic nerve where they are
integrated and interpreted as visual images.

Unprotected exposures 1o nonionizing radiation can cause
cataracts. Ultraviolet radiation creates a photochemical re-
action on the very outside layer of the eye, killing cells and
producing a sunburned effect. Lasers can cause mild
bleaching of the photoreceptors to massive permanent
damage to the retina.

(1) Aids in metabolism.

(2) Makes :ind secretes bile.

(3) Helps 1aaintain proper sugar level.

(4) Makes plasma proteins and antibodies.

(5) Stores vitami'is.

(6) Produces hearin and fibrinogen for blood clotting.

(7) Destre s worn out red blood cells.

(8) Dctoxifies some substances.

(9) Produces heat.
Solvents (or other chemicals), bacteria, and virus.
By providing a barrier from invasion by bacteria and other
harmful microorganisms, helps maintain a constant body
temperature, prevents water loss, excretes wastes, receives

012 - 4.
012 - 5.
012 - 6.
012-7.
013 -1.
013 -2,
014 - 1.
0:i5-1
015 - 2.
015 -3.
015 -4.
015 - 5.
016 - 1.
016 - 2.
016 - 3.
016 - 4.
017 -1.
018 - 1.
018 - 2.
018 - 3.
018 - 4.
018 ~ 5.
018 - 6.
019 -1.
019 - 2.
019 - 3.
019 - 4.
019 - 5.
160

sensations, produces vitamins and absorbs certain drugs
and chemical substances.

Epidermmis and dermis.

Dermis.

Secretion of perspiration, and the capillaries within the der-
mis dilate to allow warm blood to come to the surface to
lose heat.

Contact dermatiiis and as mode of entry (i.E., absorption
of certain chemicals) into the body.

(1) a.
2 f
3) c.
4) d
(5) b.
(6) e.
Me

(1) a.
(2) k.
(3) cd.
4) 8.
(5) e.
) f.
(M i
8) j.
9 b.
(10) h.

nec.
2) d.
3) a.
4) b.
o) f
(6) e.

Bacteria are tiny, single-celled organisms that resemble
plants in that they have a rigid cell wall.

Shape.

Manner of grouping.

(1) c.

(2) a.

3)b.

Binary fission.

To aid in motility or survival in nature.
Capsule.

Flagella.

True.

(1) c.

(2) d.

(3) f. Also c, e, and g may cause foodborne illnesses. (You
will read more about these organisms later in this volume.)
(4) b.

(5) & i

(6) €. Also for g may live unde: aerobic or anaerobic con-
ditions.

(7) a.

Gram-positive; Gram-negative.

Culture medium.

An inhibitory (or selective) medium.

Differential.

Magnesium ribonucleate.

Organisms without the ribonucleate substance are called
Gram-negative and stain red.

Exotoxin.

Thermolabile.

Endotoxins.

Thermostable.

Lack of odor, color, or taste.



020 -
020 ~
020 -
020 -
020 -

020 -
020 -
020 -

020 - 10.

021 -1.
02i - 2.
021 - ..
021 -4,
02t - 5.
021 - 6.
022-1.
022 -2,
022 -".
022~
022 - 5.
022 - 6.
022-17.
022 - 8.
022 -9.
023 -1.
023 - 2.
023 - 3.
023 - 4.
023 - 5.
024 - 1.
024 - 2.
024 - 3.
024 -4
024 - 5.
024 - 6.
025 - 1.
025 - 2.
025~ 3.
026 - 1.
Q
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. Alcohols, cheeses, and some antibiotics.
. Saprophytes.

. Spores.

. Bactenia.

1
2
3
4
5. Budding, tra..sverse fission, and sporuiation.
020 - 6.
7
8
9
\]

The substrate.

. Individual piants.
. Bread mold.

“Mold at another temperature.

Bed. - w e Of its prevalence in nawre and its associa:
Aizes, foud spoilage, and industrial uses in food anu .
wine - duction.

with

et

Cause a c.. ~sphcite or reproduce them.

Feeause oniy a i vitusss Can ve seen with an ordinary
M. Gerope,

True

Rickettsa.

True.

Protozoa.

CHAPTER 3

Whatever (human or other living animal) affords a disease

agent a heme.

A host who is infectious but does not have any signs or

symptoms of the disease.

Humans, birds, arthrodods; rats, mice, dogs, cats, squirrels,

etc.

Disease agents are parasites (organisms) which live on or

in the body of the host from whose tissues they derive their

own food.

Cause some damage to the host but usually don't kill it.

First, the parasite may not be able to enter the body or the

immunity of the host may overcome the disease agent; sec-

ond, infection or illness caused by the parasite may be

started but e only mild; third, infection may cause disease.

Viruses, some bacteria, malaria, and plague organisms;

hookworms and roundworms.

(1) Parasite must enter the body.

(2) Parasite musi find the right place in the body to breed
and be able to reproduce itself.

(3) Must exit the body and be able to survive until it finds
a new host.

Ingestion, inhalation, or by skin penetration.

Source, mode of transmission, and susceptible person
(host).
Case, carrier, or animal.

Physical contact; droplets, air, and dust; insects; food and -

water and formites.

By immunizing the susceptible individual; maintaining
good health increases resistance.

By routinely recording new cases and by examining all ex-
posed personnel.

Provides a protective coating against many chemicals and
parasites.

Hair; sweat glands; hair in the nose; skeleton.

1t is lubricated so that the vital organs will slide out of line
of direct pressure and sharp objects.

Coughing and sneezing. Cilia (in upper .espiratory tract)
also helps to move trapped particles out of the body.

By vomiting 2nd diarrhea the body tries to get rid of harm-
ful substance.

Inflammation; WBC's.

Younger children have less immunity and increased ex-
posure to certain disease. Immunity response decreases in
the very old.

Differences of habits as well as susceptibility.

Diff=rences in exposures (because of habits, living area,
etc.); differences in susceptibility.

Rapid growth and changes in the body tend to increase
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susceptibility to certain disease agents and conditions.
Definite impairment of immune responses.

It may increase susceptibility.

Tends to make the body less resistant; doesn’t allow the
body's defense mechanisms to function at peak resistance.

Active.

Artificially acquired.

Contracting the disease.

Receiving the antibody (usuaily through injection) for the
antigen.

In artificially acquired passive immunity the body does not
produce any antibodies; thus, this type of immunity is usu-
ally short lived.

A proper diet is important for good nutrition. Prorection
against disease; nutrition deficient condition; the way foods
arve handled and prepared can lead to foodborne disease
outbreaks.

By chlorination, filtration, and education of population us-
ing water from wells to boil and/or chlorinate the water.
Greetings (kissing, handshaking, etc.); sexual contact; in-
timate contact among children.

Industrial workers work around many toxics (lead, mer-
cury, asbestos); some may be exposed to environmental
factors (such as too much sun); and disease vectors. They
may work with heavy machinery (accidents). Travel may
take us to areas where certain diseases are endemic and
recreatior: in itself may lend itself to accidents and expo-
sures to sometimes toxic plant and animal life.

In colder climates people are crowded indoors and our re-
sistance is lower; thus the potential for transmission of re-
spiratory diseases is gteater. Warmer climates tend to cause
more foodborne illness outbreaks, and hayfever problems
with outdoor picnics, gathering, etc.

Determines where disease vectors (also reservoirs) and cer-
tain plant life can survive; provides natural barriers to (riv-
ers and mountains) stop human travel and so disease
spread. The longitude and latitude of an area also influence
the climate.

Determines what food may be grown for our nutrition;
includes what animal and plant life may be there (e.g. harm-
ful as well as helpful; disease vectors as well as reservoirs).
“iypes of industry; storage and distribution of food; types
of animal/plant life; degree of stressful living; air pollution;
degree of physical activity as available; differing occupa-
tions; recreational activity. The “incidenice” of disease be-
tween urban and rural environmenis does not seem to
differ. However, the types of diseases occurring in each area
do vary because of the different aspects of each environ-
ment.

Facts or data of a numerical kind, assembled, classified,
and tabulated so as to present significant information about
a given subject.

a. 100/13 or 7.7 colonies per 100 ml.

b. 0 (most frequent).

c. 3

d.  0-60.

a. 6040/3 or 464.6 colonies per 100 ml.
b. 0.

c. 3

d. 0-6,040.

In exercise 2, the median appears to be the single value
which most accurately reflects that set of data. Exercise 3
clearly reflects that sometimes we must use all the char-
acterizations (of central tendency) to correctly report a
given set of data. To use the mean, mode, median, or range
alone doesn’t always give a *“‘true” picture of the resuits.

AF Form 570; Patient Affair Section; and by screening

medical records.

a. NER = 45 x 1000 = 5.36 man-days lost/1000 pop/day
1200 X 7
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4,200
14 x 1000 x 12 = 40 /1000 pop/yr

4,200

Observational.
Uncontrolled.
Experimental.
Retrospective.
Cross-sectional survey.

State the problem; i.e.. establish the existence of an epi-
demic.

By confirming diagnosis: comparing the incidence rate with
what is “normal™ for that time of year. population. and
area; asking yourself how significant is this increase in in-
cidence.

Determine the group of people affected and some char-
acteristics about them (i.e., race, age. sex. occupation, res-
idence).

Measures to care for the sick and prevent spread: a detailed
investigation of the cases; provisions for any special inves-
tigations that might be required (i.e.. special lab analysis,
civil engineering support, and any other expert consultation
deemed necessary).

Several hypotheses may be consistent with all known facts.
You must continue to investigate the facts until you find
the one hypothesis which your data supports.

EHS; updated as necessary but at least annually; each
health care provider and any other personnel responsible
for the diagnosing and reporting of diseases.

1f the occupational related illness is caused by an infectious
agent. then the incidence of disease should be included in
the reporting of communicable diseases.

(1) Yes.

(2) Yes.

(3) Yes.

{(4) No.

(5) Yes.

a. Making recommendation to the Aerospace Medicine
Council on lab tests/immunization requirements for
pre-employment and routine physicals.

b. Imposing limits on where personnel may work be-
cause of a potential “communicable” condition.

c.  Monitoring hospital staff to detect outbreaks of dis-
ease or people who may require a limited exposure to
their work.

Principles concerning infection. knowledge of hazards in

their work areas, and their personal responsibility in infec-

tion control.

To detect disease outbreaks and those personnel who may

require limited exposure to their work environment.

So that you can accomplish your task of surveying, inves-

tigating. and reporting of communicable diseases.

Hospital-acquired infections.

Infections caused by staaphylococcus and Gram-negative
organisms such as Klebsiella. E. Coli, Alcaligenes, Proteus
and Pseudomonas organisms.

Education of employees concerning infection transmission.
Because they are usually antibiotic resistant.

Endogenous.

The environment.

Structural inadequacies within the facility; contaminated
devices and equipment being used; unsanitary practices of
medical staff or other patients within the hospital.

Controlling and preventing the occurrence of nosocomial
infections.
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By disease surveillance.

a.  Reinforcing the importance of infection control meas-
ures.

b. Providing early identification of epidemics.

c.  Providing education on infection control.

d. Providing new information from research concerning
infection control.

Infection control nurse. lab, BEE. central services, and

housckeeping staff.

CHAPTER 4

(1) Yes.
(2) No.
(3) Yes.
(4) Yes.
(5) No.
(6) Yes.
(7) No.

(1) a.

(2) b.

(3) a.

(4) b; may also be an infection (i.e.. hepatitis. polio. etc).
(S) a.

{6) a.

(7) b.

(8) b: a(This is both intoxicant and infection—called tox-

icoinfection).

(9) b.

(10) a.

(1) 8.

(2) f: another correct answer could be b.
(3) e;alsoaand b.

(4) d; other correct responses h.f.b. and a.

(5) a; also h.

(6) c.

(7) b:also f.

(8) h; also a.

The agent; vehicle; consumer: and abuse of foodhandling
procedures.

Bacteria.

Potato salad.

Size, age. health, and eating habits.

Sterile bottles. gloves, tongs. spatulas, pencils. paper. and
supply of forms (AF Forms 341 and 432 and CDC Form
52.13).

Base environmental health officer.

Infective agent; source or reservoir; mode of transmission;
potentially hazardous food; temperature and timc to permit
growth; susceptible host.

72.

Inspect the suspected food serving facility.

To obtain data on individuals.

To give a tabular picture of what time the symptoms began.
To give an overall picture of how many people consumed
each food item and the incidence of illness in relation to
each food.

Four and one-half hours.

Less than | hour.

Forty-six percent.

Staphylococcus; block 7.

(1) USDA offices.

(2) FDA officers.

(3) State and local public health authorities.
(4) Base film library.

(5) Command environmental health officer.
(1). AFR 163-8.

(2) AFP 161-22.

(3) AFP 163-12.
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(4) AFR 146-7.

(5) Textbooks. such as Longree's Quantity Food Sanita-
tion.

False. Gearing training to a pcrticular type of activity,
either facility or especially work activity. is best.

False. The abbreviated course is given on initial employ-
ment. Annually. foodhandlers should receive a com-
prehensive course emphasizing personal hygiene and
many other subjects.

True.

1) c.

(2) a.

(3) e.

(4) b.

5) f

(6) d.

M £

a.  Control source of infection by proper sewage disposal
and water purification.

b.  Education of the public on how these conditions/dis-
eases are transmitted; the need for good personal hy-
giene (i.e., importance of handwashing).

c. Isolation and treatment of infected individuals (in
some cases).

d. Surveillance (by biostatistics) of waterborme diseases
in the area.

Amebiasis (or amebic dysentery); giardiasis.

Schistosomiasis.

(a) MOT - Fecal-oral; Group affected - children in child

care centers (poor personal hygiene) and military per-

sonnel because of crowding and lack of immunity.

MOT - Personnel exposed to the body fluids (blood,

saliva, semen, etc.) of an infected individual; Group

affected - intervenous drug users, male homosexuals,
people working in hemodialysis units, [ab workers,
operating room personnel, and dentists.

MOT - Transmitted mainly by blood traasfusions;

Group affected - anyone requiring blood transfusions.

)

(©)

CHAPTER 5

Bacterial meningitis. Although not addressed in your career
development course strep, enteroviruses, and influenza
may also have a carrier state.

Changes H or N surface antigens.

When minor changes in the virus occur.

An antigenic shift.

An Air Force program designed for monitoring the inci-
dence of influenza in the Air Force and detecting antigenic
shifts or drifts.

By education of the susceptible population on how this
disease is spread, prevented, and controiled; and by elim-
ination of the source of infection through early diagnosis
and treatment.

Chronic, subacute disease that most often affects the re-
spiratory trict but may involve other parts of the body, too.
Mycobacterium tuberculosis.

Atypical mycobacteria resemble Mycobacterium tubercu-
losis and can cause tuberculosis like pulmonary infections;
however, the treatment regimen and putlic health concerns
differ from those for active TB.

Respiratory, by droplet nuclei.

The bacilli begin to multiply very slowly; some stay at the
initial site of infection and others enter nearby lymph nodes
and the blood stream. Within a few days the organisms go
throughout the body and the white blood cells try to kill
or surround them. Some of the TB bacilli die; others remain
dormant for many years.

Symtoms may include fatigue, nervous irritability, weight
loss, fever, chilliness, night sweats, loss of appetite, or a
*‘cold” that hangs on. Uncommon symptoms that may also
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occur are coughing, spitting up of blood or blood stained
sput -hest pains, and shortness of breath.

Histo._  of symptoms; physical signs; microscopic ¢xami-
nation of the patient’s sputum; a chest xray.

Chemoprophylactic treatment (usually INH).

If the chest xray and interview are consistent with active

TB.

(1) Household contacts of people with active TB.

(2) Recent convertors.

(3) People with previously known TB (now inactive) who
had received inadequate chemotherapy.

(4) Positive reactors with abnormal chest xray; positive rec-
tors under 35 years old.

Monitored closely with interviews for signs and syraptoms,

and liver function tests. If consistent elevations cccur, have

the patient evaluated by the physician.

One copy is held in suspense in the EHS section, and the
original is placed in the patiert’s medical record.

If positive with the IPPD then the individual should be
treated as any other positive reactor.

The annual report is submitted to major command an-
nually in the month of January.

Biostatistics; disease reporting screening and testing; and
searching for contacts.

Humans are reservoirs for infection; mobility of popula-
tion; existence of carriers; rapidly changing viruses; limited
effective immunizations/vaccinations.

Avoiding overcrowding; health education; surveillance; iso-
lation and treatment of infectives; immunizations and vac-
cinations of susceptibles;, chemoprophylactic treatment
when appropriate.

CHAPTER 6

Mucous membrane.

Meatus, penis, or scrotum.

Cervix.

Fever, malaise, loss of appetite, dermititis.
8 to 10 weeks.

She may become sterile.

False; smears are sufficient for identifying the presence of
gonorrhea but cultures are necessary to confirm di-
agnosis.

True

False; if treated with any regimen other than 4.8 million
units of agueous procaine penicillin G, then they
need to have the monthly serologies (for 4 months)
to detect syphilis.

(1) b.
(2) d.
(3) a.
4) e.
(5) c.

Darkfield.

VDRL.

Lumbar puncture.
Primary.
FTA-ABS.
Serologies.

False. Herpes simplex virus 2 invades the nerve cells of the
infected area and travels to the lower part of the
spinal cord where it lies dormant until the body is
weakened and the virus become reactivated.

True.

False. 1t is transmitted to the child during delivery.

True.

False. In men untreated infections can cause infections of
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the prostrate and epididymis. PID may develop in
womun.

False. Test of cure cuniures should be done 3 to 6 weeks
after treatment.

A throat infection caused by the fungus that causes vaginal
yeast infections. This condition is transmiticd through oral-
genital contact.

Elephantiasis, rectal strictures, and constipation.
Douching, antibiotics, and pregnancy.

Ureplasma: and Chlamydia trachomatis.
Hepatitis B.

AIDS.

Urethra.

Women.

Crab.

NGU.

Tested, treated.

Examinations or tests.

Social group.

That they may have become infected.

The name and number of sexual partners.

After diagnostic examination and prior to treatn.ent.
Critical period.

An image of competence and understanding.

Mode of transmission, sy™ntoms. and complications of the
patient's discase.

Surprise and disgust.

True; except under legal court order.

True.

True.

False. Also includes civilian contacts residing in territories
or possessions of the U.S.; (e.g., Virgin Islands and
Puerto Rico).

False. EHS provides Patient AfTairs with the statistical data

on STD cases.

CHAPTER 7

(1) b.
(2) a.
(3) b.
4) d.
(5) c.
(6) c.

In insects the **skin™ on the outside becomes hardened into
an outer skeleton and is called an exoskeleton.

Head, thorax, and abdomen.

It helps us understand how many vectorborne diseases are
transmitted.

Changes in form or structure during an insect’s develop-
ment.

Mosquitos, fleas, and flies.

Plant and animal.

Phyla.

Pictorial and written.

Physical control.

Biological.

Chemical.

Draining swamps or any standing water: filling in a marshy
area or deepening ponds.

Some bacteria, top feeding minnows and genetic controls
such as radiation and chemosterilants.

Classified by the way they are used, mode of action, or
chemical composition.
C"-2mical composition; because you can determine the haz-
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ard posed by the pesticides by the effects of the chemicals
they are made of.

Anticoagulant; causes capillary damage and may interfere
(in sufficient concentration) with the formation of pro-
thrombin (causes blood to clot), therefore resulting in mas-
sive internal bleeding.

Organophosphates (phosphorus compounds).

Hydrogen cyanide (HCN) and methyl bromide.
Resistance.

Epidemiology (Division, USAFSAM, Brooks AFB, TX.

True.

False. Only the female mosquito bites. Most subfamilies
require a blood meal before eggs are produced. Spe-
cies of the subfamily Toxorhynchitinae do not blood
feed but subsist entirely on plant juices.

False; all mosquito larvae come to the surface for air except
those in the genera Coquillettidia and Mansonia.
which obtain air by piercing aquatic plants.

True.

True.

() a

(2) b.

(3) c.

(4) a,b.cd.e.

(5. d.

(6) c.

(N d.

Light-baited New Jersey traps.

Some important vector species are not phototactic.
Attract more mosquito species, increase yield, eliminates
trash insects, and male mosquitos.

To determine where mosquito breeding sizes are located.
Aedes acgypti.

Useful tool for organizing trap data and comparing differ-
ent time periods or locations.

One trap operated for | night.

The total number of females trapped divided by the total
trap nights.

To show a population fluctuation in a specific species or
particular group of mosquitos. Both T1 and ST are valu-
able in planning mosquito control.

TI equals 7.4.

Through chemical action of poisoning or through physical
and chemical action to keep larvae from breathing.

By applying residual pesticides on surfaces where they rest
or by space spraying.

Dragonfly larvae; Gambusia affinis minnows; Fundulus
species of minnows (salt water); Telapia mossambica (trop-
ical fresh water fish); certain mosquito larvae subfamilies
- Toxochynchites and Psorophora and the BT1 bacteria.
Anopheles spp.

The use of two or more types of control methods to solve
a pest problem.

(1 c.

(2) b.

(3) b.

(4) d.

(5) c.

(6) a.

(7) e.

(8) e

By applying pesticides to the animal hosts and to the in-
fested areas.

Personal cleanliness.

Proper sanitation; screening houses; and using insecticides
to kill the adults and larvae.

By intimate persunal contact and using and wearing in-
fested clothes, bedding, towels, etc.

DEET (di-Etkyl Toluamide).
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Avoidance/control.

Plague, endemis typhus, leptospirosis, Rocky Mountain
spotted fever, scrub typhus, tularemia, salmonellosis, tri-
chionosis, and rat-bite fever. Many of these diseases are
actually transmitted by arthropod vectors (fleas, ticks, etc.)
living on the rodent reservoir for the disease agent.
Adequate environment sanitation.

Anticoagulants; because a child or an anima' would have
to consume a large potion to be badly hurt.

Arrive with all identification characteristics complete and
undamaged.

Kill, wash, and comb the rodent and ship only the ecto-
parasites in a 70 percent alcohol solution.

Epidemiology (Division, USAFSAM/EKED. Brooks. AFB.
TX 78235.

Central nervous system,
15 to 25 days.

a. O

b. L

c. 2.

c. 1.

The human diploid cell rabies vaccine (HDCV). An ex-
ample of artificial active immunity: caus=s the production
of antibodies by the body.

In the emergency room when the patient is first seen at the
medical facility for the animal bite.

Original and three copies.

Acts as a suspense file and is placed in the patient’s medical
record.

Veterinarian or other quarantine official.

They must monitor the administrative aspects of the pro-
gram.

CHAPTER 8

a. AF Medical Department.

b. Unit commander.

c. Corps of Engineers.

Chlorine (calcium hypochlorite) and iodine.

Contact time.

Boiling.

30 inutes. After 10 minutes the residual is checked and if
the desired residual is obtained then the water must be
allowed to stand an additional 20 minutes before use. If
additional chlorine must be added, a 30 minute contact
time must be allowed before the water can be used.

False. They must be properly cleaned and disinfected prior
to transporting food items.
Food must be inspected immediately upon receipt
at the food service facility.

False.

True.
False. Foodhandlers must be examined prior to resuming
work to ensure that they are no longer communi-

cable.

Food is scraped off the utensils, then washed in hot soapy
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water, rinsed in boiling water, rinsed again in boiling water,
then allowed to air dry. If no hot water is available the
second rinse may be a chlorine dip.

Must be free of rats, mice, flies, roaches, ants, and other
vermin which contaminate food and food utensils.
Protein foods; meat, milk, eggs, etc.

Slowly in the refrigerator or by cooking.

Weil-cooked, so that the heat penectrates to the center of
the meat.

To identify basic defects which could cause or spread com-
municable disease, recommend corrective measures. and
instruct food service personnel on sanitation practices and
their importance.

100 yards from food service facilities and 30 yard: ‘ap-
proximately 100 feet) from unit ground water sources.
When filled to within 1 foot, the entire area (and pit con-
tents) are sprayed with an insecticide for a distance of 2
feet from the side walls. The pit is filled with layers of dirt
and each layer is compacted to the surfucc. An exceed
mound of | foot of dirt cover is added. A sign is then posted
stating “‘closed latrine™ with the date.

8 percent.

Burn-out latrine.

S percent.

By burial or incineration.

Grease trap (filter or baflle).

A single number by which the air temperature and move-
ment, relative humidity, and radiant heat can be expressed
as favorable or unfavorable for certain types of activities.
Stop any strenuous outdoor activities.

5-7 days.

Drink enough water—more than is necessary to quench
the thirst throughout the day.

(1) b.

(2) a.

(3) c.

4) f.

(5) e

(6) d.

Alcohol causes the capillaries on the skin to expand, al-
lowing for a rapid loss of body heat.

Good ventilation allows air to be exchanged through the
layers of clothing, preventing overheating and excessive
sweating and at the same time protecting chilling of the
body surface.

Wear clean, dry clothing (loose clothing in many layers).
Cover as much of the body as possible. Eat an adequate
diet; practice good personal hygiene, and whenever working
or traveling in cold climates always use the “buddy system.”
Insure that equipment is in optimum working condition;
maintain adequate ventilation in vehicles and in sleeping
areas.

Temperatures less than 70° F. If it is raining or windy. or
the person is sweating (such as when exercising) the chance
for a hypothermic condition to develop is greatly increased.
Keep the victim still, remove any wet clothing, protect from
the wind, warm the victim slowly (externally with blankets),
and have the victim evaluated by a medical authority.
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you have to change an answer on the answer sheet, be sure that the erasure is complete. Use a clean
eraser. But try to avoid any erasure on the answer sheet if at all possible.

S. Take action to return entire answer sheet to ECIL.

6. Keep Volume Review Exercise booklet for review and reference.

7. If mandatorily enrolled student, process questions or comments through your unit trainer or OJT
supervisor. If voluntarily enrolled student, send questions or comments to ECI on ECI Fon 17.

DON’Ts:

[

1. Don't use answer sheets other than one furnished specifically for each review exercise.

2. Don’'t mark on the answer sheet except to fill in marking blocks. Double marks or excessive markings
which overflow marking blocks will register as errors.

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet.

4. Don't use ink or any marking other than a #2 black lead pencil.

NOTE: NUMBERED LEARNING OBJECTIVE REFERENCES ARE USED ON THE VOLUME
REVIEW EXERCISE. In parenthesis after each item number on the VRE is the Learning
Objective Number where the answer to that item can be located. When answering the items on the
VRE, refer to the Learning Objectives indicated by these Numbers. The VRE results will be sent to
you on a postcard which will list the acrual VRE items you missed. Go to the VRE booklet and
locate the Learning Objective Numbers for the items missed. Go to the text and carefully review the

areas covered by these references. Review the entire VRE again before you take the closed-book
Course Examination.
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MULTIPLE CHOICE

Note to Student: Consider all choices carefully and select the best answer to each question.
1. (001) What is the primary reason for the present organization of the USAF Medical Scrvice?

To standardize the organization throughout the USAF.

To provide an orderly transition for personnel who are assigned to new medical units.
To improve management technique within the Medical Service.

To avoid organizational confusion during transition to war and to conserve resources.

Ao oew

2. (001) What is the Aerospace Medicine Council's function within the Aerospace Medicine Program?

a. To review work done by Acrospace Medicine personnel and to provide systems for improving the
efficiency of the Aerospace Medicine Program.

b. To provide systems for improving the administrative procedure in the Aerospace Medicine Program.

c. To correct problems occurring within the medical facility.

d. To set standards for review of legal charges brought against USAF medical personnel.

3. (002) Identify the federal agency responsible for grading and inspecting meat, poultry, and vegetable products

prior to sale.
a. Centers for Disease Control. c. US Department of Agriculture.
b. US Department of Commerce. d. US Public Health Services.

4. (002) The US Department of Commerce provides what type of inspection program to seafood producers?

a. A mandatory seafood inspection program, within the continental United States.

b. A joint-service seafood inspection program regulated by the US Department of Agriculture.

c. A voluntary inspection program for seafood, seafood processing plants, and the waters from which the
seafood is harvested.

d. A required seafood inspection program for products imported from foreign nations.

5. (003) Within the medical material system, a consumable supply item is an item that

a. does not lose its identity when used but has a life expectancy of less than two years.

b. loscs its identity when used, or cannot be used twice for the same purpose, or isn’t durable enough to last
one year.

c. can be used more than once for the same purpose but is durable for less than two years.

d. is durable for less than two years but can be used repeatedly.

6. (003) Within the medical material system, items which have a unit cost of less than $40.00 and are not medical
in nature are termed

a. nonmedical supplies. c. non-investment supplies.
b. expendable supplies. d. investment supplies.

7. (004) Upon receiving a request to supply the Environmental Health Office’s fund requirements for the
upcoming fiscal year's supplies, you should first study the

a. last year's supply costs.

b. last six months’ supply costs.

c. last year's inflationary trends.

d. workload requirements for the foreseeable future.
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10.

11.

12.

13.

15.

16.

17.

(004) Within the medical material system, about how far in advance of a fiscal year does budgeting for supplics
and equipment usually occur?

a. Three months. c. Five months.
b. Four months. d. Six months.
(005) Which digits in the national stock nuniber 6500-00-305-7220 indicate the Federal Supply Class Group?
a. 6500. c. 305.
b. 00. d. 7220.
(005) What portion of the Federal Supply Catalog discusses 1.se of the catalog?
a. The alphabetical index. ¢. The introduction, 6500-IN.
b. The item identification section. d. The management data list.
(006) Regardless of which method of supply ordering you use, each delivery of supplies and equipment will be
accompanicd by
a. back-ordered items. c. line item cards.
b. ashopping guide. d. anissue list.
(006) How should you order supplies when a supply item you need doesn’t appear in the shopping guide?
a. Use the issue list. c. Use line item cards.
b. Complete a DD Form 1348-6. d. Complete an AF Form 601b.
(007) What is the major function of the hemoglobin contained in the red blood cells?

By forming antibodies, hemoglobin plays a major role in the development of immunity.
Hemoglobin transports oxygen to the cell and carbon dioxide away from the cell.

Hemoglobin supplies nitrogen to the cell and uids in the clotting of blood.

Hemoglobin transports oxygen to the cell and stimulates the lymphocytes to produce antibodies.

anpos

. {008) Pneumoconiosis may be caused by inhalation of

a. acid-mists. c. dust.
b. bacteria or viruses. d. carbon dioxide.

(009) The major function(s) of the urinary system are to

pick up waste products from the cells and delivery ttem to the kidney.
filter the blood and excrete waste products from the blood.

neutralize waste products and return them to the body.

transport gases to body tissues.

eo o

(010) Most of the digestion and absorption of food in the digestive system occurs in the

a. 'arge intestine. c. liver.
b. stomach. d. small intestine.

(011) A noise-induced hearing loss results from damage to the

temporal bone in the inner ear.
stapes in the middle ear.

sensory nerve endings in the cochlea.
acoustic nerve (Nerve VIII).

gp

ao
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18.

20.

21

23.

24.

25.

26.

27.

(011) Unprotected exposures to UV radiation (i.c., the type produced by arc welding) cause

a **bleaching’’ of the photoreceptors on the retina.

a photochemical reaction in the outside layer of the eye.
cataracts.

a change in pigment color.

ao ow

(012) An Environmental Health concern of the skin is
a. enteritis. ¢. Ppneumoconiosis.
b. contact dermatitis. d. contact hepatitis.
(013) The ingestion of mercury may have an adverse effect on all of the following organs or organ systems

except the

a. reproductive system. ¢. urinary system.
b. liver. d. gastrointestinal system.

(014) Focd for the cell is stored in the

a. nucleus. ¢. vacuoles.

b. cell wall. d. protoplasm.
(015) Rod-shaped bacteria are known as

a. cocci. c. spirilla.

b. bacilli. d. protozoa.
(015) Paired cocci organisms are also known as

a. streptococci. c. diplococci.

b. staphylococci. d. spirococci.

(016) To survive in unfavorable conditions for long periods, certain bacteria concentrate their protoplasm into a
little round ball called a

a. spore. c. vacuole.
b. capsule. d. flagellum.

(017) Which of the following classifications of bacteria is of particular importance from a public health
viewpoint?

a. Mesophilic. ¢. Thermoduric.

b. Thermophilic. d. Psychrophilic.
(018) Chemicals added to cvlture media to allow some bacteria to grow and to stop the growth of other bacteria
are called

a. identifying supplements. c. inhibitors.

b. mediators. d. selectors.
(019) Cooking food may kill bacteria, but the food may not be safe if the toxin is

a. thermolabile. c.

thermoduric.
b. thermostable. d.

thermophilic.
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28.

29.

3¢,

32.

33.

34.

35.

36.

37.

(020) Fungi species which receive nutrition from dead or decaying material are called
a. saprophytes. c. pathogenics.
b. parasites. d. endotoxics.
(021) One microscopic organism that is not classified as a plant or an animal is a
a. yeast. c. virus.
b. fungus. d. mold.
(022) A primary or definitive host may be defined as the hout in which the disens - agent

a. must live to survive.

b. attains its maturity and goes through a sexual stage.
c. lives but does not go through a sexual stage.

d. lives until it exits and infects another host.

(023) The single most effective personal hygiene practice in stopping the spread of disease is
a. frequent bathing. c. wearing clean clothes.
b. covering the mouth when sneezing. d. frequent handwashing.

(024) Larger doses of a chemical are necessary to harm the body after the body develops

a. tolerance. c. immunity.
b. hypersensitivity. d. areactive defense syndrome.

(025) Intrinsic host characteristics do nor usually relate to disease occurrence by determining

degree of exposure.

differences in susceptibility.

the possibility of any specific immunity in the population at risk.
nutritional status.

goow

(026) The general health status of the host dues nor include considerations of

a. physiologic state. c. race or ethnic group.
b. pre-existing disease. d. stress.

(027) Artificially acquired passive immunity is acquired by

actually contracting the infection.

the newborn infant from the mother.

getting a vaccination.

getting the antibodies themselves for the antigen.

aogs

(027) *‘Herd immunity’’ is created by

treating infected individuals only.

locating the source of infection and treating it.
vaccinating a high percentage of the entire popu!lation.
monitoring disease trends in the population.

apow

(028) Improper disposal of human wastes may contribute to outbreaks of

a. trichinosis. c. lice infestations.
b. hepatitis A, d. scabies.
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38.

39.

40.

41.

42.

43.

45.

46.

(029) The transmission of vector-borne diseases (such as malaria) is dependent upon which environment?
a. Physical. c. Socioeconomic.
b. Biological. d. All of the above.

(030) Calculate the arithmetic mean from the following list of numbers: 42,6, 19,72, 11, 11,12,22.75.

a. 27. C.
b. 29. d.

'»
ja]

0.
J75.

(98]
t9

(030) Calculate the median from following list of numbers.

9,2,1,15.5.6.8,1, 3.

a. 1. c. 4.

b. 2. d. 5.

(031) Select appropriate formula from Appendix B. At Any AFB. there were 26 man-days lost during the month
of August. The mean base strength during this period was 2300. Compute the non-effectiveness rate.

a. 3.6/1000 POP/DAY. c. 50.2/1000 POP/DAY.
b. 0.36/1000 POP/DAY. d. 0.0502/1000 POP/DAY.

(031) At Prairie Al'3, during the month of October, there were 32 cases of gonorrhea and two cases of syphilis.
The average daily population was 1600. Calculate the incidence rate/1000/yr for venereal disease.

a. 21.25. c. 240.0.
b. 212.5. d. 255.

(032) What study method for conducting epidemiological investigations are you using when you obscrve,
question, and study relative proportions of the population in order to detect cases of a disease?

a. Cross-sectional survey. c. Retrospective.
b. Prospective. d. Laboratory.

. (033) Your first step in any epidemiological investigation should be to

test your hiypothesis on what caused the problem.
draw up plans for the control of the situation.
establish the existence of the epidemic.

orient the epidemic to time, place, and person.

aoow

(034) Preparing the list of reportable diseases required by federal, state, and local laws and Air Force directives
is the responsibility of

a. Environmental Health Services. c. thelocal health department.
b. Patient Affairs. d. the major command.

(034) The list of reportable communicable diseases should be updated as necessary to stay current; however, it
must be updated at least

a. every 30 days. c. semiannually.
b. every 3 months. d. annually.
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47.

48.

49.

51.

52.

53.

54.

(035) Who advises the Infection Control Committee concerning discase trends?

a. Patient Affairs. c. Environmental Health Service.
b. Medical Laboratory. d. Bioenvironmental Engineering.

(036) Exoreenous infections are those that

a. develop from within the patient.

b. result from pathogens being transferred from the hospital environment to a patient.
¢. are transmitted solely by disease vectors.

d. develop from being cxposed to excessive antibiotics.

(037) The maujor mission of the Hospital Infection Controi Committce is to

provide policies for TB detection and control.

write SOPs and Ols concerning sanitation in the hospital.
isolate inceffective cases.

control and prevent nosocomial infections.

eogow

(038) Which of the following is most likely to be a hazardous food?

a. Beef jerky. ¢. Tuna salad.
b. Tomatoes. d. Peanut butter.

(039) Prevention of botul ,m is based upon

refrigeration of food items.

physical examination of all good handlers.
proper preparation of foods.

vaccination of herds.

a0 o

(040) Elimination of which of the following would most likely prevent all foodborne illnesses?

Food handlers with infections.

Abuse of food handling procedures.

Commercial food processing.

Moist, high-protein foods with high acid content.

gen oo

(041) How often should the Bas: Environmental Health Officer train hospital personnel in the proper procedures
to follow during a foodborne 1llnzss outbreak investigation?

a. Monthly. c. Semiannually.
b. Bimonthly. d. Annually.

(041) In the event of a foodborne iliness outbreak, Environmental Health Technicians should interview the
patients and

conduct a sanitary inspection of the suspect facility as soon 1s nossible.
notify the DBMS immediately after diagnosing the agent inve. ved.
collect vomitus samples for laboratory examination.

report suspected food handlers to CDC.

aogow
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A
A

56.

57.

5&.

59.

61.

62.

. (042) The food vehicle most likely causing a foodborne illness outbreak will become apparent when

specific attack rates are determined.

a sanitary inspection is completed.

<. an incubation period is calculated.

d. patients tell us which food made them ill.

g

(038) A source of information you would nor normally consult as you prepared a foodhandler’s training course
is

a. US Department of Agriculture. c. Reoce commander’s office.
b. Food and Drug Administration. d. Base film library.
(044) After the initial abreviated training program, each new foodhandler must attend a formal training course

within how many days?

a. 30. c. 90.
b. 45. d. 120.

(044) Every food handler must receive refresher training
a. monthly. c. semiannually.
b. quarterly. d. annually.
(045) Schistosontiasis can be controlled by the elimination of
a. fleas. c. snails.
b. flies. d. mosquitos.
(045) You will frequently see outbreaks of which of the following diseases at child care centers?
a. Giardiasis and hepatitis A. c. Typhoid fever and hepatitis B.
b. Giardiasis and schistosomiasis. d. Schistosomiasis and paratyphoid fever.
(046) Project Gargle is a special Air Force program designed to monitor the incidence of

a. influenza. ¢. bacterial meningitis.
b. streptococcal sore throat. d. viral meningitis.

{047) Dried residues of suspended tuberculosis germs are known as
a. bronchial cilia. c. macrophages.
b. droplet nuclei. d. atypical mycobacieriums.
(047) After initial infection with tuberculosis bacilli, an individual develops tuberculin hypersensitivity within
a. 2-10 hours. c. 2-10 weeks.
b. 2-10 days. d. 2-10 months.

(048) Before an isoniazid (INH) patient leaves PCS cr TDY', ke or she should be stabilized on INH therapy for at
least

a. 7days. c. 10 weeks.
b. 1 month. d. 6 months.
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66.

67.

68.

69.

70.

71.

72.

73.

74.

(048) What is the reccommended followup for persons not placed on isoniazid (INH) chemotherapy?

a. Rifampin. c. BCG vaccination.
b. Chest x-rays. d. Liver function tests.

(049) When is the annual TB report submitted to MAJCOM?

a. January. c. October.
b. March. d. Deccember.

(050) Engaged in an effort to control respiratory discasc. you can fesr maintain surveillance of a population
through

biostatistics and disease reporting.

health education and disease reporting.

health education and isolation of all contacts.

biostatistics and chemoprophylactic treatment of all infectious persons.

geoos

{051) The complication of gonorrhea that exists when the gonouccocus invades the bloodstream is called
gonococcal

a. oputhalmalia. c. pharyngitis.
b. epididymis. d. septicemia.
(0=2) For gonorrhea cases, the followup test of curc cultures must be taken from the infected site how many
days tollowing treatment?
a. 3-10. c. 30-35.
b. 14-21. d. 45-50.
(053) Once in the body, Treponema pallidum invades the bloodstream within a matter of
a. seconds. c. hours.
b. minutes. d. days.
(054) Patients treated for congenital syphilis with any antibiotics other than penicillin should be followed up
with repeat
a. lumbar punctures. c. serologic tests.
b. darkfield examinations. d. Urinalysis.
{055) A relapsing infection that invades the nerve cells of its victims is
a. gonorrhea. c. genital herpes.
b. granuloma inguinale. d. postpartum fever.
(056) The vaginal yeast infection caused by the fungus Candida albicans is also known as
4. monilia infection. c. lymphgranuloma venereum.
b. Condylomata lata. d. granuloma inguinale.
(057) Which of the followirg types of hepatitis may be transmitted during intimate sexual contact?

a. Hepatitis A. c. Hepatitis non A, non B.
b. Hepatitis B. d. All of the above.
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

(058) Which of the following is least likely to help prevent transmission of socia! discase?
a. Vaginal contraceptive. c. Condom.
b. Oral contraceptive. d. Abstinence.
(059) The STD counsel/interview should be held after the diagnostic examination and prior to
a. dismissal. c. treatment.
b. evaluation. d. followup.
(060) in the STD Controi Program, the physician does all of the following except
a. diagnostic evaluation. c. administer treatment.
b. prescribe medications. d. analyze smears.
{060) If resuits of an STD test on a sexual contact are positive, the individual must be
a. reprimanded. c. interviewed.
b. re-tested. d. re-treated.
(061) Which agency should you consult concerning the chronic and acute effects of pesticides?

Occupational and Enviro.: nental Health Laboratory.
Envi .mental Protection Agency.

Base Civil Engineer.

Epidemiological Division, Brooks AFB.

ao o

(062) Which of the following are examples of insects with gradual or incomplete metamorphosis?

a. Mosquitos. c. Fleas.
b. Flies. d. Lice.

(062) The body of an insect is divided into what three main regions?
a. Head, thorax, and legs. c. Head, abdomen, and antennae.
b. Head, thorax, and abdomen. d. Head, abdomen, and legs.

(063) An advantage of chemical control for adult mosquitos is that it provides

lack of contamination of the environment.
speed in obtaining positive results.

lack of mosquito resistance.

abi.ity to do away with cultural control.

a0 op

(064) Which of the following are characteristics of the rodenticide Warfarin?

Has low acute toxicity; acts as an anticoagulant.

Has high acute toxicity; affects the central nervous system.
Is extremely toxic; stops cellular respiration.

Has low toxicity; is readily absorbed through the skin.

aoos

1064) What is the mode of action of methyl bromide and hydrogen cyanide?

a. Contact poison. c. Stomach poison.
b. Dermal poison. d. Respiratory poison.
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85.

86.

87.

88.

89.

91.

92.

93.

94.

(065) Which mesquito usually breeds in and arouna human dwellings?

a. Mansonia. c. Toxorhynchites.
b. Coquillettidia. d. Aedes aegypti.

(065) Which mosquito larvae sub-family lie parallel to the water surface?
a. Mansonia. ¢. Anophelines.
b. Culicines. d. Psorphora.
(066) What is submitted from the ovitrap for identification of mosquito eggs?

a. Scum. c. Water.
b. Inside walls. d. Paddle.

(067) The trap index is the average number of

a. female mosquitos trapped per night. c. female mosquitos trapped per month.
b. mosquitos trapped per night. d. mosquitos trapped per month.

(068) All of the following are examples of biological control measures except
a. Toxorhynchites larvae. ¢. Bacillus thuringiensis israeliensis.
b. Gambusia affinis minnow. d. Mansonia larvae.

(068) Which of the following is an example of cultural control methods?

a. Dusting vegetation around the edges of ponds.
b. Release of pathogens in the environment to kill mosquito larvae.
c. Using a bio-degradable insecticide.
d. Filling low areas containing water.
(069) All of the following are diseases/conditions associated with lice exceyt
a. relapsing fever. c. murine typhus.
b. typhus fever. d. pediculosis.
(069) The itch mite burrows and lives in the skin of man, causing a condition called
a. scabies. c. envenomization.

b. vesiculation. d. pediculosis.

(070) Which of the following diseases is transmitted by contact with the urine or feces of an infected rat or other
animal?

a. Tularemia. c. Endemic typhus.
b. Leptospirosis. d. Trichinosis.

(070) Rodent control is best based on

a. chemical measures. c. fumigation.
b. mechanical control. d. environmental sanitation.
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95. (071) The variableness of the clinical signs of rabies in animals depends on the

type of animal affected.

stage of the disease in the animal affected.

age of the animal affected.

size of spinal cord and brain of the affected animal.

aecop

96. (072) The preferred rabies vaccine since 1980 has been

human diploid cell vaccine.
duck embryo vaccine.

goat diploid cell vaccine.
chicken embryo vaccine.

oo ae

97. (073) In the field, who establishes standards for water quality and inspects water points and sources?

a. AF Medical Department. c. Corps of Engineers.
b. Field training officer. d. Unit commander.

93. (073) When you are purifying water under ordinary field conditions, the chlorine residual required after 30
minutes of contact time is

a. 1 ppm. c. 5ppm.
b. 2 ppm. d. 10 ppm.

99. (074) Acid food and beverages should never be stored in galvanized iron cans because doing so may produce
what type of toxic poisoning in the consumers?
a. Mercury. c. Lead.
b. Zinc. d. Iron.
100. (074) In the field, how often are food service personnel inspecied for signs of illness?
a. Every other shift. c. Once a week.
b. Daily. d. When an outbreak occurs.
101. (075) You may disinfect fruit and vegetables by soaking themin a

100 ppm chlorine solution for 30 minutes.
150 ppm chlorine solution for 20 minutes.
200 ppm chlorine solution for 15 minutes.
200 ppm chlorine solution for 30 minutes.

aoow

102. (076) Latrines must be located at least how far from food facilities?

a. 50 feet. c. 200 feet.
b. 100 feet. d. 300 feet.

103. (076) How many latrines should be constructed for each 100 men?

5. c. 10.
8.

a.
b. d. 15.

104. (076) When the soil is hard, rocky, or frozen, which type of human waste disposal device is recommended?

a. Bum-out latrine. c. Deep pit latrine.
b. Straddle trench. d. Cat-hole latrine.
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.05. (077) Which of the following hcat disorders is a medical emergeacy and requires immediate medical freatment?

a. Heat exhaustion. c. Heat cramps.
b. Heat syncope. d. Heatstroke.

106. (078) A good prevention measure for cold injuries is to

a. wear many layers of clothes. c. eat small meals.
b. consume alcohol. d. limit exercise of extremitics.
END OF EXERCISE
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Preface

THIS SECOND volume of your CDC 90850 was written to describe for you somie of the
many facets of occupational medicine. In this text we discuss the various toxic materials
used in Air Force industrial workplaces and how to protect the workers from these
hazards.

Chapter 1 is about man, medicine, and work and how they affect one another. In it you
will read about the types of industrial opcrations you may find at your base, the hazards
they produce, and how to control them.

Chapter 2 covers the Air Force occupational health program. In Chapter 3 you will
study the purpose for respiratory protection, how to conduct the respiratory protection
program, and how various types of respirators work. Chapter 4 discusses hearing
conservation. In it you will find the information you will need in order to cffectively
monitor this program at your installation.

For casy reference, Appendix A, listing occupational health education programs, and
Appendix B, listing ear protective devices, are provided. Use them when working many
of your occupational health education programs,

A glossary of terms used in this text is included at the end of this volume.

Code numbers appearing on figures are for preparing agency identification only.

The inclusion of names of any specific commercial product, commodity, or service in
this publication is for information purposes only and does not imply indorsement by the
Air Force.

This volume is valued at 21 hours (7 points).

Material in this volume is technically accurate, adequate, and current as of October
1984.
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CHAPTER 1

Man, Medicine, and Work

THE WORKPLACE can be a hazardous environment. This
fact has been recognized for a long time. However, only
recently have we come to recognize how hazardous the
environment really can be. The number of potential threats
to man’s health and safety have multiplied rapidly. Haruly a
day goes by when you can't open a newspaper and find
some new threat to human health and safety that began
within industrial shops. With new technology being
developed as quickly as it is, you should not expect this
situation to improve. It is likely to get even worse. Who
knows what new chemical will be introduced tomorrow that
has long-range, serious, chronic effects upon those who
come in contact with it.

Let’s look at those industrial operations that produce the
hazards, at how we try to control the hazard and protect the
worker, and lastly, at health education. To begin our study
of occupational medicine, we need to discuss occupational
toxicology.

1-1. Occupational Toxicology

The study of occupational toxicology involves the study
of agents that are found in the industrial environment (fig.
I-1) which are potentially harmful to the function of the
human system. Many substances have been known to be
toxic for hundreds of years; for example, lead and mercury.
Other substances have only recently been identified as
toxic; for example, asbestos, coke gases. and vinyl
chloride. Many substances have been identified as
potentially toxic although no cause-and-effect relationship
has yet been determined. And with the rate of entry of new
chemicals into the industrial environment, it is likely that
harmful effects exist for many chemicals that have not been
studied at all.

200. State the classifications, routes of entry, and
physiological effects of toxic materials and industrial

' hazards.

E

Types of Industrial Hazards. The hazards that the
worker may encounter in the work environment can be
classified into three major groupings: chemical, physical,
and biological hazards. The first grouping includes the
chemical hazards that are a result of a chemical action on
the human system.
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Chemical hazards. Chemical hazards are chemicals that
pose a physiological hazard (inhalation or contact) tc the
worker. Some examples of chemical hazards are acids,
solvents, lubricating oils, and carbons. One of the main
occupational illness problems resulting from exposure to
chemical hazards is contact dermatitis.

Physical hazards. The effect of physical hazards on the
worker may be twofold. Certain physical hazards may
produce damage to the health of the worker. Also. the
worker may receive traumatic injury as a result of exposure
to a physical hazard. However, the traumatic injury may be
sccondary to a chemical hazard or a physical hazard that
exists in the work environment. For example, exposure to
many of the aliphatic halogenated hydrocarbons can result
in a disorientation of the worker, thus making the worker
subject to potential traumatic injury. This situation may
occur even though the exposure level of the toxic substance
is insufficient to cause a chronic or acute toxic reaction in
the worker. Noise, vibration, ionizing and nonionizing
radiation, and thermal extremes are examples of physical
hazards.

Noise. Unprotected exposures to high levels of noise can
have various effects on the worker. First, the worker who is
exposed to a high-level noise for a short period of time can
exhibit a temporary hearing threshold shift. This hearing
threshold shift is a loss in hearing that can be recovered
within a short time after removal of the noise source. In
general, most of this recovery occurs within 1 to 2 hours of
exposure. with complete recovery occurring in
approximately 14 to 16 hours. If the worker is continually
exposed to cxcessive noise for a long period of time, the

- temporary hearing threshold shift can become permanent.

Another effect of excessive noise levels is interference
with communication between workers. This interference
with communication can be an annoyance to the worker and
may result in a lowering of the efficiency of the operation.
There also exists the possibility of traumatic injury because
of this loss of communication.

The temporary hearing loss exhibited when exposed to
excessive noise is in itself a protective mechanism. It can
serve as a warning to the worker who is temporarily
exposed that unless something is done a more permanent
hearing loss may be incurred. When more permanent
hearing loss begins to occur, it can usually be diagnosed in
the 3000-6000-Hz frequency range (high-frequency
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Figure !1-1. Environmental factors influencing man at work.

sound). Periodic audiometric tests cen identify threshold
shifts in this frequency range, thus providing for corrective
action prior to hearing loss that might affect the worker’s
ability to understand voice communication (2000—3000
Hz).

Vibration. Vibration is often closely associated with
noise. One of the reasons for this close association is
generally if a vibration is present, a noise is also present.
However, the noise that is present may not be at a level that
can cause damage to the worker's hearing, while the
vibration may be serious enough to merit concern.

The effect of vibration on the human body is not totally
understood. Research has only begun to indicate where
problems might exist. Initial research indicates that whole-
body vibration increases the physiological activity of the
heart and respiration. The results have also shown that there
is an inhibition of tendon reflexes as a result of vibration.

There scems to be reduced ability on the part of the worker
to perform complex tasks, and indications of potential
damage to other systems of the body also exist.

As with noise, the human body can withstand short-term
vibration even though this vibration might be extreme. In
addition, the dangers of vibration are related to certain
frequencies that are resonant with various parts of the body.
Vibration outside these frequencies is not nearly so
deaigerous as vibration that results in resonance.

lonizing and nonionizing radiation. lonizing and
nonionizing radiations are becoming increasingly prevalent
in the industrial work environment. lonizing radiation
results from electromagnetic radiation with energy
sufficient to cause the loss of an electron from the matter
with which it interacts. Nonionizing radiation is caused by
rays from the electromagnetic spectrum which do not have
energy sufficient to cause the loss of an electror:. lonizing
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radiation includes X-. gumma, alpha, beta. ana neutron
rays. Nonionizing radiation is caused by ultraviolet.
infrared, laser, and microwave rays from the
electromagnetic spectrum.

The effects of nonionizing radiation on the human are not
well documented. However, some of the major effects that
have been identified include damage to the eye and its
ability to function, damage to the reproductive system. and
burns of the skin. lonizing radiation can produce skin burns
as well as deep tissue burns. Ionizing radiation can also
produce chronic effects on the human system. For example,
ionizing radiation has certain carcinogenic and genetic
damaging properties that can affect the long-term health of
the exposed individual and potentially his or her children.
lIonizing radiation can occur as both an external and an
internal hazard. External exposure can occur as a result of
unprotected proximity to gamma rays or X-rays. Internal
exposure results from inspired radioactive material that can
cause tissue damage in the lungs and transmission of
damage throughout the human system by way of the blood
strecam. Additionally, radioactive material may also be
ingested and settle in the critical organs (i.e.., kidney,
thyroid, etc.). You will read more about the effects of
ingested radioactive material in Volume 5, Medical
Readiness.

The body has very little protection against radiation. The
skin acts as a protective mechanism for small doses of both
ionizing and nonionizing radiation. The no::nal phagocytic
action that occurs in the lungs for respirable dust is not
nearly so effective a proteciive mechanism for radioactive
materials that are inspired as it is for other respirable dusts.

Thermal extremes. Workers may be exposed to thermal
hazards involving extreme heat, extreme cold, or rapid
changes in temperature. The great majority of exposures
involve workers in high-temperature areas. However, those
exposures related to cold and rapid change in temperature
can also exist.

There are various effects of high temperature on the
worker as well as a number of factors that affect the
individual’s response to exposure to high temperatures.
Among the important factors are the age of the individual,
the surface-area-to weight ratio of the individual, and the
acclimatization that the individual has attained. Older
workers have a decreased ability to withstand high
temperatures while performing work. As an individual
becomes more obese, the ability to withstand extreme
temperatures is also lowered. Individuals who have had a
chance to become acclimatized to the heat will be more
effective when working in a hot area. One other factor that
affects individuals is the amount of physical activity that
they are required to perform while subjected to the hot
environment. As the physical activity increases, the time
that a given temperature can be tolerated without adverse
effect decreases.

There are certain physiological changes in the body that
result from exposure to extreme heat. The first of these is
the loss of salt that occurs because of perspiration. In
addition to this loss of salt, a loss of body water and
dehydration occur. The sweat glands may cease to function
after prolonged exposure to high temperature. Also,
because of the dilation of blood vessels near the surface of
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the skin, a pooling of blood in the extremitics can occur.
These physiological chianges in the body can iesult in
various heat illnesses such as (heat cramps, heat
exhaustion, heat stroke, and skin rashes. (These were
covered in Volume 1, Field Sanitation.

Exposures to extreme cold can result in frostbite
occurring in exposed areas of the body. In addition, long-
term exposure to cold temperatures can lower the core
temperature of the body, thus presenting acute danger to
human life.

The human body can regulate its internal body
temperature  within narrow limits by perspiration and
dilation and constriction of the blood vessels. The variation
in blood vessel size occurs to cause blood to flow to the
surface for cooling in the case of high temperature and to
restrict flow in the case of low temperature. In addition,
after exposure to high temperatures, the worker can become
acclimatized, thus allowing the body to withstand hard
work at high temperatures with less chance of adverse
effects. The muscle movement or shivering that occurs in
cold temperatures is a reaction of the body to attemp? to
generate heat within the body tissue.

Biological hazards. Biological hazards consist of
€xposure to bacteria, viruses, and parasites. This exposure
can be as a direct result of the work being performed or as a
result of unhealthy conditions that exist in the work
environment. The obvious example of exposure as a result
of the work being performed is the worker in the hospital
who must, by requirement of this job, come in contact with
various communicable diseases. Exposure in the work
environment can result from unsanitary conditions in rest
roor-s, eating areas, and locker rooms. The obvious result
of biological exposures is the illness of the worker and the
transmission of the disease to other associated workers.

The body has an internal mechanism that creates white
blood cells to fight infections. In addition, the individual
can be protected frcm many diseases by immunization,
where antibodies are produced that protect against possible
future infection of a particular disease. Since immunization
is disease specific, it is not a cure-all protective device.

Toxicology. As was pointed out in your first CDC
volume, Control of Communicable Diseases, the human
system exists in a delicate balance. As the human body
functions within the environment, it is constantly being
assaulted with many foreign substances and physical
phenomena. This is especially the case when the human is
working within the industrial environment where many of
the foreign substances and physical phencmena exist in
highly concentrated forms because of the necessity of the
work that is being performed. Some of these substances and
phenomena present a potential danger to the human system;
many are harmless; and a large category of substances and
phenomena exist for which the results are not yet known.

You have already siudied some of the major defense
mechanisms that protect the human system. These
defensive mechanisms are useful when the concentration of
potentially hazardous materials is relatively low. However,
in the industrial environment where high concentrations of
such materials may exist, the defense mechanisms of the
human system often fail to provide adequate protection of
the body. Thus, a hazardous exposure exists for the worker.
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Type of substance. You should consider certain major
factors when attempting to determine the hazardous eftect
of a material or phenomenon. Some materials are
inherently more dangercus than othiers. Many substances
that exist in the industrial environmznt fall in the category
of materials for which either no potential hazard has becn
proved or no hazaid exists. A previous discussion nointed
out that for those materials and phenomena judged to be
hazardous there exist varying levels of effect on the human
system. For example, though carbon tetrachloride and
asbestos are both toxic materials, one would not likely
consider carbon tetrachloride in the same classification as
asbestos in ternis of toxicity.

Route of entry. The next major consideration to
determine the hazardous effect of a material or phenomenon
is the route of entry of the hazardous material into the
human system. The route by which the hazardous material
enters the human body can have a relationship to the
reaction of the body to the material. Certainly those
materials that enter the body through the respiratory system
are generally more difficult to handle and present a
significantly greater potential danger to the worker than
thosc materials that are hazardous when touched by the
unprotected skin.

Amount of exposure. The amount of exposure or
conceatration of the maierial or phenomenon is important.
Too much of anything can be hazardous. For example,
carbon monoxide is not hazardous in low amounts;
however, it is certainly likely that physical harm will occur
to an individual who is exposed to high levels (e.g.,
headaches with confusion at levels less than 500 parts per
million (ppm) compared to deep coma, shock, and
respiratory failure at levels of 1000 ppm). A general rule in
terms of the amount of exposure is that the more toxic the
material or phenomenon, the less exposure the human
system can tolerate.

Duration of exposure. The duration of the exposure is
also important. Again using the carbon monoxide problem,
exposure to levels less than 400 ppm for 15 minutes is not
likely to cause a problem, while exposure to these same
levels for 8 hours may result in death. Quite often the
duration of exposure that can be tolerated by the human
system is not known. Presently, much controversy
surrounds the hazard potential of a short exposure to
asbestos or vinyl chloride in the air.

Individual differences. With deference to ‘he
Declaration of Independence, not all men (and women) are
created equal, particularly in terms of their ability to
withstand exposure to hazardous materials. Individuals
often respond differently as a result of their age, sex, and
general overall health. It has been shown that as an
individual ages his or her ability to withstand long
exposures to high temperatures lessens. The same result can
be expected for individuals who are in poor physical
condition.

Toxicity. How does one determine whether a substance
is toxic or not? Obviously, it is not desirable for this
determination to wait until proven harmful effects to the
human system have been exhibited by a number of
individuals who have been exposed to the substance. As a
-3sult, the determination of toxicity is dependent upon
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animal studies. In these studies certair animals-—quite
often rabbits, rats, or primates—are exposed to the
substances under study; and the dose-responsc relationship
is detcrmined. In most preliminary studies the response to
be identified is cessation of life in the test animal. Other
studies may be conducted for the pathological changes iu
the major organs, such as the liver and kidney, of such
animals. Two terms are used by toxicologists to identify the
dose-response results obtained from a study. The first of
these is the dose which will produce death in 50 percent of
the dose animals. This value, the lethal dose for 50 percent
of the animals, is abbreviated in the following manner:
LD,,. The value is the best estimate that can be made based
upon the results of the study, and it is obtained statistically.
The second major term is used to designate the
concentration in air that may be expected to kill 50 percent
of the animals exposed for a specified length of time. This
statistical estimate, lethal concentration 50, is abbreviated
as LC,,.

The results of such studies provide a basis for
determining the relative toxicity of a given material when
compared to other materials. Table 1-1 is an overview of
the relative toxicity classes as found in toxicological study
reports. The nomenclature has been developed to prevent
confusion concerning the use of terms such as toxic,
nontoxic, and mildly toxic. The table presented assumes the
subject of study to be rats. The dose response for a different
subject can differ from that presented in the table.

Exposure routes and protective mechanisms. There are
at least three routes by which industrial substances can gain
entry into the worker’s body. In order of importance they
are inhalation, skin contact, and ingestion. It is obvious that
some substances may have multiple routes of entry. These
will be noted in the appropriate section.

Inhalation. A major area of concern for you is with those
materials that may enter the body through the respiratory
tract. Much of the bioenvironmental engineering
specialist’s work, your counterpari, involves determining
the concentration of hazardous materials that exist in the air
of the work environment. This emphasis of concern is
justified both in terms of the hazardous effect of respirable
toxic substances on the human system and the pervasive
nature of toxic substances that beco