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The Research Report Series is published by the Na
tional Center for Health Services Rescarch
(NCHSR) to provide significant research reports
in their entirety upon the cumpk‘iun of the prb_li-
ect. Rescarch Reports are developed by the princi-
pal investigators who conducted the rescarch, and
are direeted 10 selected users of health services re-a
scarch as part of a continuing NCHSR effort Yo

expedite the dissemination of new knowledge re- -

suliing from its project support.
Abstract -
An evaluation was conducted of the diagnostic ac-
curacy and treatment appropriateness of cemer-
gency medical technicians (EMTs) in caring for
4,455 consecutive patients during a four and one-
half ‘month period. Data on EMT diagnosis and
treatment and physician diagnosis were collected,
and EMT data validated by observers. There were
58 diagnostic conditions for which treatments were
-mandated as determined by a physician panel, af-
‘fecting 2,233 (50 percent) patients. EMT diagnos-
- tic accuracy was measured using physician diag-
‘nosis as the standard, and rates of appropriate
treatment were based upon the list of mandated
treatments. Diagnostic accuracy tended to- be
‘mediocre, but tFeatment appropriateness varitd by
diagnosis and severity. Serious medical and
trauma conditions received appropriate treatmen
far more frequently. than non-serious conditions.
Essential changes in educational approach_and
emphasis are discussed. ' A
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_This investigation' was supported by the National
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. This issue presents the full report on “Emer-
gency Medical Technician Performance Evalua-
dion,” excluding Appendix C and D, in order to
expedite the dissemination of this information.
The full fina& report, including measures of EMT
performance in each diagnostic group, data collec-
tion forms and pcrsonnel training manuals, is
available for sale’ to the public by the National
Technical Information Service, Sprmgfleld VA
22161 (tel.: 70%/557-4650) order numher PB 272
379.

Copics of this abbreviated report are available
on request to NCHSR, Office of Scientific and
Technical Information, 3700 East-West Highway,
Hyattsville, MD 20782 (tel.: 301/436-8970).

Othen NCHSR reports of related interest are
“Lmergency Medical Services: Research
Methedology™ (PHS) 78-3195, and “Emergency

- Medical Services System's Research Projects, 1977"

(HRA) 77-3194. r) \
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-Foreword .

In the operation of a system for delivering emer-
‘gency medical care, the greatest single expense (0
A community is probably the training and

- employment of Emergency Medical Technicians

(EMTs). {t is the EMT's responsibility. to provide
initial care at the scene and stabilige care during
transport to an appropriate facility for definitive
care. The effectiveness of an emergency medical
services system depends to a great extent on the
performance of these prehospital activities. An
impottant advapce in improving prehospital
emergency care was the Department of Transpor- v

tations development of a standard training pro-
gram for EMTs, but even duccessful completion of
an accepted course cannot guarantee adequate
performance in the field. - This report offers a
method for measuring the extent to which EMTs

" * actually carry out the diagnostic and treatment

tasks for which they were trained. The method was
developed and applied in" one community in the.
northeast. The results, which suggest the rieed for
major changes in the training program, are pro-
vocative, although they are directly applicable only®
to the test community. By far theé most |mp0rtant
product of the study is the evaluative mgthod it-
self. To the community needing more meadingful
inforntation about its prehospital care system than
simply numbers of personnel trained or ambu-
lance response time, this approach offery a
straightforward, relatively simple, and relatw&ly
inexpensive way of examining that system ]
performance. .

" “Berald Rosenthal, Ph.D.

" Director ,

May 1978 - i - \
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introduction

\

Each year there is a treggmendous amount of in-
jury or loss of human life through trauma and
sudden medical illness.! Fhis year more than

© 50,000 people will die from auto accidents; 13000
will die from burns; and many thousands from
drowning.? Cardiac disease is now the number one
causé of sudden death in America.® Millions of

people will be involved in some form of trauma or -

medical emergency. Many of these patients will re-
ceive little or no prehospital{emergency medical
care because of the lack of adequately trained per-
. sonnél or proper equipment.*
Phase 1, the peripd of time
injury and the patient's arrival at a medical facility,
is a critical period during which life saving meas-
ures may be instituted if adequately tramed and

equipped personnel are available. Approximately .

17% of those trauma victims who die at the scene
or en royte to the hospital do so from cohditions
which may be reversible by simple measures deliv-
ered by appropriately trained paramedical per-
sonnel.® The patient who experiences a sudden
medical emergency and subsequently has a cardiac
arrest has no chince of survival without help;
however, with optimal paramedical care betweén

| ~ 12% and 18% may survive and “walk out” of the

hospital.® Providing victims of accidental injury

and sudden medical emergencies with the optimal

prospect of survival and lowest level of disability
. requires a large number of well trained and
equipped emergency rescue paramedics; an offi-
.cient systein of emergency communications; and &
multispeciajty staffed 24 hour emergency service
equipped to: handle major casualties and backed

~up by the appropriate specialty services:”

*

i

If there is to be an improvement in injury and
sutyival statistics, as well as in Phase 1 care, there

.. must exist a highly coordinated and sophisticated-

ambulance emergency care dystem.® However, the
quality of emergency care delivered js directly re-

*lated to the skill, training; and capability of those

“and systems available.® '

s - . 3

]{[Cz uaie or ‘even harmful because of inconsjstén-

IToxt Provided by ERI

between theé initial

who administer it and not solely-to the equipment = -

. [ ] . 8
“*Even where there are trained emerg"e_ncy care
+mshpiicians available; the-care delivered may be'in-

| S

cies between training and p(-rf()r;mmr(-. or in-

adequate recognition of the signs and symptoms of

injuries or discase.' These failings njay have a di-
rect and negative effect on the appropriateness of

treatment. :

In many states there are minimal or no stand-
‘ards for the lraini\i; of ambulance auendants, and
only recently has atention been drawn 10 this seri-
ous gap in the medical:care system by varying
agencies,'' However, a growing awareness of the
lack of training available for Phase 1 emergency
technicians has led to the development of various

« 8 By .
_ training programs.*®

In 1970, the United States Depariment of
Transportation in conjunction with Dunlap As-
sociatds released the course curriculum for an 81-

- hour Emergency Medical Techhician-Ambulance

(EMT-A) course which was to serve as a stand-

" ardized course for use in all states. The New

Haven EMT-A iraining program was initially de-
veloped under the aegis of the Yale Trauma Pro-
gram to provide the best possible training for am-
‘bulance attendants within the New Haven region, .
improve the quality of care delivered, and increase
interagency cooperation and communication.
Regulations established by the State of Connec-
ticut, effective January 1, 1974, required that all
technicians and drivers employed by commercial
ambulance seryices be licensed, with licensure de-
pendent upon successful completion df the stand-
srd 81-hour EMT-A course and a 20-hour re-
fresher course every second year.!* ° . :

EMT's aré responsible for supporting life and
reducing morbidity while transporting the patient
safely and expeditiously to the care of a physician.
.In the training course, EMT’s receive basic train-
-ing in the recognition and treatment of medical,

~ surgical, obstetrical and psychiatric emergéncies.

They are also trained to a limited extent in.com-

_munications, extrication, medico-legal problems,

and the safe driving of emergency vehicles.

In November of 1972 after approximately 200
EMT’s had been trained in New Haven, there was
‘a subjective impression that their diagnostic accu-
racy and therapeutic,intervention had ‘improved. .

" However, this impressioh ‘was not demonstrable



'

through objective information- There were no
existing prospective studies of EMT performance
available. To justify the continued expenditfire of
time and funds on training, information ¢n the
quality of care rendered by graduates bf the
EMT-A training course_was obviously nécessary.
Futhermore, it seemed s’hsonable that any altera-
tions in the hasic 81-hour EMT-A course and the
20-hour refresher course should be based both on
documented performance deficiencies and on
identifiable special local requirements.

The Yale Trauma Program, with funding from

" the Commonwealth Foundution of New York, de-

veloped and carried out a performance evaluation

of the approximately 200 Emergency Medical,
Technicians who 'had been trained in the New
Haven EMT Training Program. All EMTs in the -

sample‘were trained according to the standard
81-hour curriculum by the same group of four in-
structors, although four separate classes were in-
volved. The performance of these EMTs was sur-
veyed for approximately 3,300 cases transported
by them to the Emergency Service (E.S.) of Yale-
New Haven Hospital over a six month penod
Data collection was carried out by interviewers
present in the E.S, 24 hours a day, seven days a
week. A 14 page form was used to collect patient

' socno-demographlc daia, relevant historical infor-
mation, observed signs-and symptoms, EMT clini-”

cdl |mpress|on. EMT treatments, and the physi-
cian’s emergency service dlagnosls and.patient dis-
position. This:information was then correlated
with a set of standard criteria developed, through
the use of standard EMT training course texts and

‘revised by a physician panel. The data were then
analyzed to determine the accuracy of EMT diag-

nosis (as compared to the physician’s diagnosis),

‘the appropnateness of EMT-prov:ded treatments _
(as measured against the standard criteria for care,

i.c., mandated treatments) for_ specific diagnostic
,'groupl, and the frequency with which EMT treat-

ments provided were consistent with the diagnosis

-when the technician was correct in his mmal clini-
<l impreuion Approx’imately 1, 800 cases in the

N

L . 7 ).’t N

sample gtoup could be analyzed using the “man-
dated treatment’ methodology
Several important observations were made dur-

ing this initial study which served as the pretest for
the present project. The first was that the diagnos-

+ tic accuracy of EMTs ranged widely over varying

diagnostic groups, tending to be somewhat highet
in surgical or trauma cases as opposed to medical
or non-trauma casgs. However, within the broad
range of traumd, Yiagnostic accuracy varied
widely, with lacerations andufractures of the ankle
scoring well above 80%, while fractares of* the
femur and clavicle scored below 20% accuracy.
The second important observation is that in a sig-
nificant number of cases.in which the EMT was in-
correct in his clinical impression, he nonetheless
provided the approprlate treatment. In analyzing
the constellations of signs and symptoms recorded

~ by the EMT, it was apparent that he was treating
~ the signs and symptoms appropnatcly. although

he was unable to integrate them into the correct
diagnosis. This was particularly evident in certain

medical problems, suth as pulmonary-edema and -

myocardial infarction. The consistency with which °
treatments .were given to a particular diagnostic
group having a mandated treatment also varied
widely, being exceedingly high in many trauma
groups, but quite low in certain medical groups,
,particularly cerebrovascular accidents (stroke); In
this situation, it was hypothesized that the _EMT
may have had an inadequate understanding of the
physiclogic basis of the problem, and hence failed
to appreciate the importance or significance of the |
required treatmcni.\

. N 3
A - .
L
. . . : , :
- . . . - -
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.



Of particular concern was the observation that
many cases were correctly diagnosed but incorrectly
treated. The data were further analyzed 10 deter-
mine what possible additional factors might miti-
gate against the EMT providing the known and ac-
‘cepted mandated treatment. Sugg tive evidence
was present that the presence of
factors such as alcohol abuse, psychiatric condi-

_ tions, or grug addiction were associated with inap-
propriate or inadequate treatment in these patient
subgroups. '

It was also hypothesized that lower
socioeconomic patient subgroups were receiving
less adequate care: than were those of higher
socioeconomic standings. Tacit in this assumption
was the implication that there would be a differ-
ence in treatment pattetns associated with differ-
ences in race or ethnicity. Analysis of the data
showed thal patients in the lowest socioeconomic
(SES) quintile received a slightly higher rate of ap-

- propriate treatment than did those in the flighest
socioeconomicyuintile. A possible explanation for
this finding was that EMTs may have foynd it dif-
ficult to play the role of a professional whtn dealy

" _ing with patients in the higher socioeconomic

levels, but were able to do so readily when dealing

swith patients in the lower socioeconomic levels. If -

so, they would’ be likely to act in a,more profes-
sional manner and thereby providé more appro-
"pi‘idte care for patients in the lower SES group-
. ings. An.outgrowth of this hypothesis was that the
socioeconomic status and various motivational fac-
tors of the EMT might also play an important role
in determining which EMFs would perform with a
high level of appropriateness‘and which would
not, 4 ¢ ° S . : o
L Th: need to replicaté this'study and to exaniine
" the yarious hypotheses proposed. set. the stage. for
" development: and implementation of the present
- research effort. - - _ .

ncomdnitant

{

\

> tual field performance.’ . - .

EMT Evaluation

Sili(‘c‘ l'hc in('t;p|i()|\ of the DOT-specified EMT |

training curriculum, most efforts 1o assess EMT
performance have been limited 1o paper and pen-

cil testing. This is routinely carried out as a '

mechanism for determining successful completion
of the coursd and is a low-cost method of evalua-
tion. Several Yates have developed written assess-
ment tests for ate certification, and the creation
of a National istry for Emergency Medical
Technicians has fost the concept of a nation-
ally accepted standard of rformance on a stand-
- ardized test.'* -
Truelove and Aber¢rombie '* of Alabama have
developed a multiple choice test, of approximately
300 items, which is based upln tasks that practic-
ing EMTs have identified as being both frequently
performed and important aspects of their work. In
validating the test against the ratings of EMT

supervisors, there was seen to be a high correlation -

between the superyisor's perception of the EMT's
ability tq function and raw scores on the written
test. In general, however, written tests have an un-
known correlation with actual performance. In an
* effort to deal with fhe 3kill requirements of the
EMT several practica) examinations involving both
simulated case' managément and basic skill testing

_have been developed.'® Disadvantages. of this y)- '
of

prodch afe the variable and frequently high cos
simulation testing, the highly controlled nature of
the simulations ‘with a resultant possible lack of

task realism, and the unknown correlation of per-

formance on simulation testing with field per-
formance. In the fipal anlysmihp cliriical ‘'or
field performance of the EMT which is of
paramount‘importance, and any. attempt (o
evaluate EMTs must either deal directly with field

perfarmance, or demonstrale-a strong correlation
between the evalyative methodology used _and ac-»

*e
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All pr‘uviginn ‘and planning of Emergency Med-
cial Service in Connecticut fall uhder the aegis of
the Office of Emergency Medical Services (OFMS)
in the State Department of Health by virtuc of
Public Act-74-305. This Act was promulgated and
passed by ‘the state legislature in order to carry out

the mandate provided by Public Law 93-154. th®

+Federal EMS Systems Act of 1973 While this
evaluation project was not done because of the
State EMS program, it was carried out in the midst
of these developments, and there ere several
- "areas of common concern where the flvudy staff in-
terfaced ditectly with OEMS:!
Changes instituted by the State during data col-

: lection which had the most direct effects on the .

level of patient care were the rigid enforcement of
.1) a complete vehicle equipment inventory, and 2)
the use of ohly trained and licensed EMTs in the
ambulance patient compartment. ~~
The emphasis onsrational and coordinated plan-
ning promulgated by OEMS served as a theme for
“the EMS providers in the greater New Haven area.
. Thisatmosphere augmented by numerous plan-
ning and development meetings between the proj-
ect staff and the providers prior to data collection,
resulted in a $mooth’implementation of the inter’
view phase of the study. |
The three hospnals and most of the dmbulance

providers ‘involved in the study were from the.

South Central Connecticut regiofi of the EMS ‘sys-
tem. The majority of gmergency ambulance cases
arriving at Yale-Néw Haven Hospltal (YNHH) and
the Hospnal of St. Raphael (HSR) in New Haven
originated in the communities of New Haven, East
‘Haven, North Haven, West: Haven, Branford,
Guilford, Hamden, Orange and Woodbridge, a
region usually ¢onsidered to be a meu{’:l-trade
area. Located at the intersection of thre ajor in-

terstate highways, this area encompasses 136.3 -

square miles with a total gopulation of approxi-

mately 400,000, 85% of which is urban and subur-

ban. While almdst 14% of the total population of
~ the area is non-white, the City of New Haven itself
~ has experienced an increase in non- -white popula-

tion! dut’*mg thc last decdde from 14 9% to 34-8%
A N L

' '; . . \

L

This minority pgpulation includes a rapidly in-
creasing Spanish-speaking population (9%

= Coincident with this.increase in minority popu-

lation, the City of New Haven ‘experienced an
overall population declime of 9.5% over the past
decade. During this period, the total aréa experi-
enced a 12% rise in populatian largely confined to
the suburban communities, The urbanjcenter is
experiencing ap outward migration of whites to
the surrounding towns and inward migration of
black and Spanish-gpeaking minorities: Addition-
ally, Yale-New Haven Hospital and the Hospital of

" 'St. Raphael attract a significant volume of cases

from smaller communities 'more peripherally lo-
cated such as North Branford, Wallingford,
Bethany,’Clinton and Madison.

Largely due to the presence of Yale-New Haven

2 F

Medical Center, the area is high in physician and .

allied health vesources. As a result of this concen-
tration of tertiary health services, the New Haven
area receives a number of ambulance transfers in-

volving acute patients for the spinal cord, cardiac™"

surgery, or burn treatment units.

In terms of the availability of health services and
access to these services, New Haven and the sur-
rounding area is seen -as a relatively “health rich”
(ommunity The physician/population ratio for the
region is 31.8 per 1,000 population. Allhough

-dramatically above the national average, this ratio

s

LN

"

tends to be inflated by the presence of a large
medical school. Encompassed within the area are
three hospnals with a total of 2,122 beds* (a bed

population ratio of 5.3, per 1, 000 population),

three hcalth maintenangé organizations, and ap-

pmxlmately 250 orgamzau()nal providers of health'.
or health- related services. , . .

* This includes 711 Veterans Adminisiration beds in West Havett'
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*Of the three area hospitals, two are located in
New Haven. The Hospital of St. Raphael is a 446
bed hospital located in the center of New Haven.
Approximately 160 patients are treated in the
emergency service each day, with about 12-15 am-
bulance visits, o

Yale-New Haven Hospital is a 965 bed teaching
hospital, one of the two largest in the State, and is
located in the center of New Haven. YNHH treats
approximately 250 patients daily in‘the Emergency

" Service, and recgives an average of 25-30 ambu-

lance visits per day. The YNHH Emergency-Serv-
ice has the largest E.S. caseload in the State. -
Both hospitals are staffed and equipped 6 deal
ith medical, surgical, psychiatric, obstetrical, and
pediatic problems 24 hours a day. Extended care
services include medical, surgical, neurosurgical,

and pediatyic intensive care and coronary care -

units. Of the two hospitals, YNHH treats the .

majority of major trauma cases beeause of its
greater size and degree of specialization and easy

,access from interstate highways. HSR is a Catholic

hospital which may have an effect upon the demo-,
graphic background of patient’s being. brought to
the emergency service by ambulance. - .

 Ambulance servicés for the seven-tawn region
are provided by six commercial cémpanies. Flana-
New Haven Ambulance companies are’Jo-
cated in New Haven and also service Woodbridge

_and Orange. They are the largést companies in the

_regiqn and provide the majority of services. Mur-
ray's Ainbulance in Hamden and North Haven
Ambulance of North Naven are subsidiaries of
New Haven Ambulance. Flanagan Ambulance has
four vehicles, while New Haven and.its sub-

" sidjaries have six vehicles. The two remaining
. companies, Nutile's Ambulance and Connecticut

"

-
-k

a

L N
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Ambuance. provide service tor the cities of East
Haven and West Haven, respectively. Both these

companies are smaller than the two New Haven -

Ambulance services with Nutile's having two ve-
hicles and Connecticut three. The six, ambulance
companies receive about 60-70 calls per day, with
35-40 of them rvequiring lr;msp{)rnniun to an
emergency service. While the majority of data col-
lected were from commercial companies, numer-
ous volunteer and municipal providers from the
surrounding arcas utilize the_New Haven emer-
gency services. 1t has been estimated” that ambu-

lance runs of all types, both routine and emer-x

gency, amount to approximately 22,000 a year for
the area, with estimates varying between % '7 and
b4 18 of (hese being non-emergent cases. While cer-
tain differential patterns of E.S. utilization emerge
between HSR and YNHH, based mainly on

demographic, g.eograpvhic and religious charac--

teristics, it has’been assumed for this study, with
some justification, that the choice of emergency
room by ambulance Vehidle is essentially random.*

The third, hospital in the survey was Milford
Hospital, a 150 bed general hospital with an an-
nual emergency service caseload of 32,000. Mil-
ford has a population of approximately 53,000
and draws cases from a _population base of about

» 63,000. It is serviced by a single commercial com-

pany, Chamberlain’s Ambulance Service.

The training program for the EMT-A 81-hour
course which was established at YNHH in 1970,
draws students from New Haven and the 12 cen-
tiguous or nearby towns. It is basically the ambu-

lance serviced for this larger area which utilize the

,emergency facilities of YNHH. The vast majority
of Emergency Medical Technicians surveyed dur-
ing the course of the earlier study were graduates
of the New Haven 81-hour EMT-A course. |

* Iri emergency ambulance cases, the ambulance technician 1ends to bring the

: pavient-to the closest facitiy. That is, the preferences of the patlent ure not as

great a facior as in walk-in cases. The proximity of the two hospitals. therefore,

= justifies the assumption of relative randomness.

P
~
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6 A survey umﬂmled in 1971 undel the auspiu‘
- of the Yale Trauma Program ' plow.ded the fol-

‘ lowing informationt abqut CGonnecticut. ambulance
+ 7 . auendants. Of those’ att,enda’ms employed by a
commercial ambulamce qelvue in Cennecticut, . "~ ,
N 55% were employed full-time by the services and .~ *
' 45% were employed part:time. The.commercial ats
' tendants in this survey were young, with a mean
age of 26 years. This contrasted-with the niean age
of 34 years*for municipal attendants, 38.5 years
< for voluntary atteridants, and 40 years for hospital

7 baséd attendams. The mean hourly pay tate of

e commercial attendants in (onnecmul in 197k was ;;‘,,

’ $2.00 per hour; for municipal employces, the rawe™ »*

was $4.83 and for hospital-based, $3.25. Exaepl

“for hospital based attendants, the paymenl of shift

differentials is not common.

. In this same surveys auendants employed by -
‘commercial services had a mean of 4.9 years of ex-
perience in emergency medical work, as compared

,  with the .etperienct of mupicipals of almost *11

- years. This indicates a fairly rapid turnover in the
i younger age groups ‘in the g:ommercl_al
organizations. -
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The Tirst research goal was to identify statistical

factors which would adequately .profile Emer-~

. gency Medigal Technician Phase I performange.

*The findings of the initial study regarding the -

task completion Yates of EMTs were highly con-
troversial. Using a‘one page self-administered

form which was tested in the initial study, a'lakger

number of cases would be required in this study

" with particular reference to certain diagnostic

carggories. While the initial study showed that less
than 50% of all fractures were treated appro-
priately, there existed a.wide range of :rates of
-appropriate treatment between different diagnos-
tic categories of fractures. For example, while
'83% of all fractured ankie cases were treated ap-

propriately by the EMT, only 9% of fractured

clavicle cases were treated appropriately. The size
" of the original sample was such that it precluded
“tests of statistical significance at this diagnasis-
specific level of aggregation. To effectively influ-
efice training programs, and thus influence per-
formance, it is essential that the pumber of cases
in each diagnostic category bé sufficiently large to

- permit adequate analysis of individual diggnoses,

avoiding the inherent biases and lack of sewsjtivity
. observed' by aggregating diagnoses such as “all

| fractures”. The more detailed level of analysis
‘would also serve to highlight more clearly prob-

" lem areas which require revision of the 81-hour
D.O.T. course or the 21-hour refresher-course.

In the earlier project, a cursory analysis of '

other factors which influence EMT performance
produced” several hypotheses which the present
study intended to test given the increased number
of diagnostic-specific cases. The presence of con-

© . comitant conditions, jparticularly those which

e

carry 2
ct 0

L Y

""" of appropriate care delivered by the EMT. For

. that thé high incidence of psychiatric conditions,

‘drug use; and alcohol abyse in the patient sample .

- had a measurable and negative effect on the rates,

- example, while 67% of all laceration:cases in the- -
o didnl study were approptiately treated, only 58%

) .

X

“social stigma", appears to have a negative
\ the appropriateness of EMT-provided
. car®. The results of the initial survey suggested

. | | .
e ‘ . ’
‘™Il Project goals and s b
‘hypothesis development ' . X
. LY
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of those which' conggmitantly demonstrated psy-
chiatric, drag use, .ot alcohol-related diagnoses

. were treated appropriately.

A

-

According to hypothesis 1. then. il'mdeql\-alc.

treatment of patients with these concamitant con-
"ditions may be related lu.'i\percciveé “abuse” of
“ambuylance services. The EMT may see these con-
ditiohs as patient self-destructive behgvior which
results in the EMT having to perform “ancther
~run”, often for non-severe conditions, and with

little or no positive feedback from the patient. In

this setting, the' EMT may be less apt to look for
subtle signs and symptoms of serious disease or

_injury and may hot sense the gravity of signs and

symptoms he does observe. He may also be disin-

" clined to treat such signs and symptoms even if

observed. Important signs and symptoms are
often masked by moré obvious presenting condi-
tions, particularly alcoholism or psychiatric .dis-

" ease. This, combined with a lack of incentive to

treat the ungrateful or even hostile patient, may
result in a substantial incidence of inappropriate
treatments. Two limitations of the initial study
prevented complete testing of this hypothesis.
The small number of cases with diagnoses whose
treatment could be "mandated” which also exhi-
bited any of thé three concomitant conditions

analyzadexcept for the “mandated” category of
laceratdgns. .In addition, the-diagnosis of al-
“coholism. collecfed in-the inigial survey did not
differentiate between chronic alcoholism (and its
physiological complications) and acute alcoholic

" listed ::%Ve resulted in a sample size too.small to

_intoxication. Differentiating between these two:

diagnoses might provide additional .insight ‘into
possible explanations for the poor performance

- already observed in “alcohiol use” related cases. It
avas hypothesized that the concomitant presence -

of acute alcoholic intoxication may influence EMT

performance by niasking important sgns and
symptoms, whereas chronjc alcoholism may nega-

tively- influence EMT 'motivation to treat effec-”

tively,

L T : : o “

The sec'pri‘gf—fhypbthe;is to be tested ﬁodiu}ateu )
that.the geographical location of’ patient pick-up
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may influence thc .lppmpnalcncss uf care deliv-
ered. A related hypothesis is that the socig-"
economic statas and the race of the patient him-
self may influence the adequaéy of the EMT's
- © performance in fesponse to that parnticular condi-
tioh. Both of these ¢hypotheses developed wut of
attempts in the initial study .to 'understand incon-
sistencies in the performance of EMT's which
could not be explained by training deficiencies.
* - While both hypotheses deal with the effects of the
EMT's peypceptions (&]thc patient, it is thought
that thése perceptions may he affected by two
~mec hamsms Hypothesis 2 deals basically with the
geographical nature of Phase 1 emergendy serv-
ices in an .urban setting. It is assumed that each
neighborhood has a certain character which- the
EMT learns by experience, and. which may affect
his expectation’ of the type of case to be encoun-
\. ‘ terqfl/ ch “pre-conditioning’. could have an ef-
fecton EMT treatment und r (enam circum-
~ "stances. Hyf)othesns 3 deals wifh the same types of
perceptions and ‘“stereotyping” of a particular
.+ case which could-effect performance. The action
y of this factor i§ accomplished through the direct
patient encounter and not the integration of pre-
conceived notions about the neighborhood.
Clearly, such factors as race and peyceived social
and econ®micstatus of the pal.ie‘m are possible
- sources -of effect, posmve or negative, on appro-

* * priate treatment rates. . *
'The second nfajor purpose of the project in-
volved fuxther development of the screening

*‘b A i .v

in which an EMT exhibited highly appropnate or
inappropriate care.
While a mcchamsm had been developed to
~+  produce. aggregate performance information by
company on a weekly basis, further elaboration
was needed to produee the same information for
~ individual EMT's in order to provide the feed-
back necessaryoto improve the' qualny of Phase I
performance o T

method developed for identifying individual cases -

LIS ’ . IR ' o C . PR O 2

The third major purpose involved' the :eﬁning‘
of criteria with whiclno Judgc the appmprmleness
of care. The ctiteria defined in the previous study ¢ -

. dppcared effective in measuring the task comple-

tion |.ues.(pe|fmmame) (\[ an EMT, but it was felt

necessary Lo re-examine the criteria, usmg a pdnel

of local experts, (()\q_\smfthat the criteria- were in
keeping with present training concepts and rlsmg
levels of per formance expectations.

"The fourth major purpose involved identifying
chapges needed in the EMS System and in EMT
training courses, implementing such changes, “and
evaluating the impact of these changes on EMT

. performance. Such modifications should bse

document¢d and analyzcd using a series of con-
trolled mlc:vcnlml\p In addition, the various
modes of continuing education’and their effect on
performance were planned for investigation using .
a matched congrol group and a series of “test” .
groups. The g roups planned were a peer
review group, indivigdal EMT critique by a physi-
cian, a weekly case review class taught by a physi-
cian, and individual EMT feedback on inappro-
priate, care lhrough the owner or manager of an
individual service. Continued education was felt to
be an integral part of improving EMT perform-
ance. While a refresher course every two years
and/or monthly seminars are undoubtedly of some
value, they may be temporally too remote to the
EMT's daily case work to be nreaningful. The ideal
theoretical mechanism for instruction would be an
immediate, case-by-case feedback system. This ap-
peared impractical, but a variation on this ap-
proach sgemed feasible. . .

* L



~ course was established at Yalc-N'_ew Haven -Hospr- |
tal in 1971, and draws students from ov¢r 18 towng

Metho&\)logy
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The lrailii;lg program for the' EM'I\'-A»‘t‘H-\wur‘ 3 of the residence (;f_ EM1's with regard to indi-

surrounding New Haven. The majority of EMT's

*_surveyed during the study were graduates of the

. New Haven course. Certain background informa-

pion for every EMT trained in New Haven was col-
lected through a registration form completed at
the beginning of each course. From this informt-
tion a demographic and training profile of all
EMT's (trained in New Haven) was compiled Data
. collected through the registration form included
birth date, home address, race, sek, marital status,
education, health and emergency medical training.
present and previous employment” and EMS or-
ganizational affiliation (service and type). The
three types of services in the New Haven region

are commercial, municipal, .and volunteer.. The -

mugicipal service, however, is composed of a small

' number of employees (5) and a large number of
supporting volunteers. For purposes of this evalu-,

ation it appeared most appropriate to treat this
service as though it were a volunteer group. It was
hypothesized that there would be both motiva-

tional and organizational differences in these serv-

i_cés and that might account for diffqrqncebin rates
of appropriate treatments. .*

As of June, 1975, 462 EMT's in nine classes had -
.. been trained using the standard Department of
Transportation-approved 81-hour course cur-

riculum. Class size ranged from 35 to 60 students.
Three-hour sessions were held twice weekly for a
total of 13 weeks. All of the instructors were physi-

* cians teaching in their area of $peciality,. except
. where non-physicians were required (legal, reli-

gious, extrication subjects). The .majority (95%) of
students were male, and most had a 12th grade

“education level (37%). Just over half of the stu-
“dents (54.4%) were bewween the ages of 18 and 30

_ with most of the remainder 140.2%) between

)

_80-45 years. -

Of the 462 EMT's trained, 289 (65%), reside in
" New Haven and the eight contigugus communities |
" of the City. These include West Haven,’ East Ha-'
‘ven, North Haven, Hamden, Orange, Woad- .

4-4ge, Branford and North Branford. Tabulation

vidual cities gnd towns shows a relatively broad
distribution, with New Haven having "% fol-
lowed by Hamden with 9%. ' TN

‘ Another demvgraphic characteristic, deter-
mined by the address of the EMT, was, the
socioeconomic status (SES) of the individual. A re-
cent study by New Haven Heulth Care, Inc.®® de-
scribed lh('4s;)t‘ig)g'(‘()n()mi("(‘hm‘m‘lcrisli(‘s of New

‘. Haven and several of its contiguous communities.
. 'The sludx defined SES as ™ .

.. a4 COMROSsile varl-
abfe incorporating median family income, per cent
of population 21-years old and older with less than
12 gradés of education, per cent of employed
‘uales in unskilled, semi-skilled, and service occu-
pations, per cent-of occupieqg dwelling units with

. 1.01 or more persons per.room, and the per cent
of children under 18 years of age and living with

beth parents.”

By using United States Gensus information (as -

did the New Haven Health Care Study), it was pos-
sible to.determine the distribution of EMTs within
the fjve E.S. categories (quintiles): High SES,
uppey middle SES; middle $ES, lower middle SES,
and low SES (Graf)h 1).* The distribution. was
firly even, with the middle SES having a slightly
higher proportion (29%).°Of note is that all of the

_ EMTs in the low SES category reside within New

Haven.**

A broad spectrum of pfimary Qccupations were
.- represented, Significantly. only 18% of students

considereg themselves full-time Emergency Medi-
cal Technicians (Table a). Ong reason for such di-

versity of occupation was the presence of a large

number of volunteers in the training courses,
“Fireman" was the most frequent full-time occupa-

tion (25%), while part-time employment varied

greatly. Of the total, 70%" were part-time EMTs

with no other occupation having more-than 6%.
representation (Table'b). A more accurate repre-.

sentation, however, is obtained by comparing the
namber of full-time EMTs. with part-time EMTs

(Table c). It was found that 57% pcrformea- on a

full-timke basis while 48% Worked part-time.

« SES could bé determined for only 226 EMTs:
s Qbled and Graph 2. - . :

-
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Graph I: SES
| 29% 280 .
30% [ N~ 226 (85) (64) ﬁ
: . 18% : ..
20% - (40) 16%
‘ , 36)
o% |+ [+ [ -
' M LU "o
W e W e
- . SES SES .
. \ Table a: Full Time Occupation
(’\ P ) .
Firemen F 25% 7 (1)
EMT 18% (7
Craftsmen 14% (64) )
Professional and Technical Workers 7% ' (31)
Policemen | - 8% (28)
Students and Unemployed ‘6% (27) °
Sorvico_ Workers 5% (22)
Sales Workers . 4% . (19)
Transport Equipment Oporatived - 4% (18)
Managers and Administrators 3% (15)
Operatives Except Transport 2% (10)
Laborers i ] 2% . (10)
Clerical w;r‘kors B ?% (8)
Private Household wOrkcr's : > i% (2)
Total . 100% (_443)
* | &
Table b: Part Time Occupations - '
EMT ) 70%  (58)
Craftemen . _ 8% - (5)
Service Workers M 5% -(4)
Clerical Workers 5% (4)
Transport Equipment Operatives % (3
Sales Workers 4% * (3
Laborer - L% {2
Fitfemen T A 2% (@ -
- Professional and TechnioaPWorkers 1% . (1)
Farm Laborers 1% (1)
Tol o . 100% (83)

‘Table c: Full Time EMT vs Part Time emf
o

Full Time Part Time
EMT ' '
- 56% (72) 44% (57)
Private . .
EM¥ - - ,
86% 6) . 14% (1
Municipat
EMT o )
. 57% (78) 43% (58) *
Total * o .
80— " Graph 2: Residence
65% N-a4a
v {289)

- f!?:;;ma ‘ ’5&?:”
T' :V:w Haven l:, :V:w aven
Tabie d: Residence .
New Haven 15% - (66)
Hamden ' 11% _ (48)
‘West Haven U 9% (41)
East Haven 9% (38)
North Haven ™% M (30)
Woodbridge 6% (28)
Branford 5% (23)
. North Branford 3% (15)
Orange )
" Total - R 65% (289; 1

« C k - o

The majority of students (96%) had received
some form of prior health training on a formal
basis. Most had completed the Basic Red Cross
(64%), while 51% completed the Advahced Reéd
Cross Course, and sllghtly under half (47%) had -
received CPR training. The majority of students
(15%) had received training in the National Ambu-
lance Training Institute Course. Other training in-
cluded ical Self Help (8%), training in the
Armed Forces (6%), and extrication courses (4%)

® . .



Half (50%Y of all students were affillated with
commercdal ambulance companies, while others
.were eyenly divided between municipal and volun-
teer organizations.

It should be noted that there are not conven-
tiohal municipal services existing in the immediate
study area. Some services consider themsclves
_"mux
taiped by the jommunity. ‘T'he EMTs, however, are
reimbursed on a per-call basis, In the South Cen-
tral Connecticut' Health Services area there is only
one municipal service employing flve technicians,
" and this has a large back-up statf of volunteers.

-, Cet'tain variables which are ip\puﬂam to develo

an accurate prafile of EMTs wede not collected
with consistency. For example, the number: of
hours worked was not collected from early cases,
and when collected often reflected hours worked
in an occupation other than as an EMJT. The
number of individuals listing their full or part-
time occupation as EMT and also recording
number of hours worked was not large enough to
produce a meaningful statistical analysis of this
viriable. Certain estimates could be made of this

variable, however, through subjective.impressions

of tRe working hours of EMTs by the core staff
and the interviewers. These impressions came
from first-hand knowledge of the ambulance busi-
" ness and conversations with both the EMTs them-
selves and several managers of ambulance services.
Full-time EMTs work at least 50 hqurs per week.
Those that work less usually hold %part-l‘ime job

to supplement their, income, which in the case of .

most EMTs is low. In either case, the ¢otal number
of working hours for an individual empi(\)\yed as an
EMT is usually over 50 per week, and ranges up to
80 to 90 hours. )

eneral profile of the average EMT can be
drawn from these data. He is'a married, white
~ male, approximately 31 years old and has"a I2th
grade education. He livc'§ either in New Haven or
one of its close suburbs and is in the middle of the

socioeconomic scale. He works two jobs-and aver-
ages approximatdly 60 working hours per week. -

- Previous health training usually includes the Basic
Red Cross First Aid Course and usually the Ame j-
can Red Cross Advanced Course and/or a C
course. " o
 An additional class (10th) was trained by June,
1975, but their demographic characteristics were
excluded froln this profile because of. the special

~ composition of this class. Almost all studeénts in the

" class, sponsared by the City of New Haven, were

~ affiliated with the,New Haven Office of Man-
_power. Many were unemployed, and others were

volunteers in various institutional health agencies

" “and neverintended to use their training in an‘am-
.. bulance-seuing: Of this class 55% were non-white

and 62% were female, as opposed to 2% non-white
| 5% female in all previous classes. .

QL

iipal” as the vehicle and supplies are main-

1t should also be noted that not all graduates of
the New Haven EMT Conrse participated equally
in the study. Some students incorporated in the
demographic profile did not transporg any vases -

aduring The study, and athers took part with low

levels of frequency.’ ,
' - N
» AR

General Methodology

The methodology used in the present EMT pere
tormance evaluation employed a single-page data
colfection instrument which was completed by -a
member of the EMT team under the guidain('(' and

. pupervision ofcan observer. 'Ihe form was com-.

» g . s 3 ce e e .
pletéd in the Emergency Service as soon as respon-

* sibility for the patient had. been transferted trom:

the EMT team 1o the Emergency Sevvice staff. The
observer assisted the EMT in completing the form,
ensuring that all questions were answered and all
available data recorded. Observers weve presem.‘in
the Yale-New Haven Hospital (YNHH) Emergency
Service 24-hours per day, and initially 24-hours
per day at St. Raphael's Hospital (HSR), although
coverage was h_rcduced to 16 hours per day (night
shift omitted) after two weeks. EMT data was vali-
dated by the observer. during the intial phase of
the project using a homoform on which those
treatments which could be seen, such as dressings
and splints, were.recorded. The EMT would rec-
ord data in the areas of history and physical as-,
sessment, clinical-impression or diagnesis of the
patient’s condition, and the treatments rendered.
This information was'then compared with the
.Emergency Serviee medical record for consistency’
of observations and accuracy of diagnosis. The
Emergency Service physician’s diagmosis and the
disposition of the patient were recorded on the
back side of the EMT data collection form. ..
A comparison was.made between the physician
diagnosis and the’ EMT diagnosis to determine
EMT dia@postic accuracy. The appropriateness of
the' EMT provided treatments was detertnined by
comparison with a set of mandated treatments (see

- following section) based on the ph,sician's diag-

nosis. Analytical factors were developed and calcu-
lated to describe EMT diagnostic accuracy, over-
and wnder-diagnosis, selectivity and specificity,
treatment consistepcy, and-over- and under-
treatment (see analytical factors section).

Ma_ndmd Treatments

The mandated treatment criteria previously
mentioned were developed by abstracting tHe
-standard EMT course texts! (Care and Transporta-
tion of the Sick and Injured Patienty American
Academy of Orthopedic Surgery; Emergency Care,
Brady Company) and course. preséntation mate-

 rials. Since a core of 4 physicians and 1 EMT in-

(oo : ..
' . '
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sttuctor had conducted almost all of the trainihg
sesstons, the content of material presented in FM
classes was consistent for all EMTs trained prior 1o

“the por formance evalianion, ‘The rreatments which

. were

P

“chae

selected as "mandates”™ were those which
were I‘('l_l"m be reqaured i essentially all cases with
a given diagnosis. The list of mapdared criteria
appears incTable o Mandated teatnments vange n
complexity from mere)y the provision of e, ‘\\m
ance (i cases of URL asthtma, psychiarvic distune-
bancel. 1o the pmvmnn of multple treatments in-
Ig(ng appropriate nmmobilization of fracures,
positioning of the pmenl. and admdnistation of

oxyvgen: The eriteria were reviewed by the EMT

course-instructor staff- Consisting of surgeon, '

anesthesiologist, internist, mllmp( dic surgeon ang

EMT inssructor for consistency. with standard
teaching and practice pnnupl( s. T'he final criteria
ae J\plu it and are felt 1o be appropriate for the
evaluation of all cases fafling within lh(' desigaated
diagnostic category.

ln using the criteria it should h(- autioned that
they provide only a framework by which perforgh-
ance may be initially screened as either appro-
priate or inappropriate. Apparcuatly inappropriate
cases require additional review 1o determine the
actual appropriateness or inappropriateness of
care provided. It should also be pointed ont tha
provision of a “treatment’” may indicatg that a spe-
afic procedure was carvied out, but inf no wily in-
dicates the quality of the task pclhnm d. Tn this
sense, use of mandated creria provides the re-
viewer with a “task completion rate”, but not a
quality of performance rating. A mandated treat-
ment may, varely, be contraindjafted, as for exam-

ple the administration of oxygen to g patient with”

a myocardial infarction who does not want to ve-
ceive oxygen. In auditing such a case, the failure
to administer oxygen would be noted.as a per-
(mmam ¢ dch( it and the case wuuld be flagged for
review, The* well-trained EMT, .however, should
note on his record that the patient refused the ap-
propriate treatment, and the apparent inadequate
performance ‘'would not, on review, constitute in-

adequate treatment. ]
v °

Analytical Factors .
\"l'o evaluate the performance of EMTs, it is
necessary to gather patient-specific data concern-
ing the EMT clinical impressiont (i.e. EMT diag-
nosis), EMT treatments, and the physician diag-
nosis. These data may then be aggregated by
physician diagnostic groups for analysns A variety
of analytical factors were developed to describe
EMT: diagnostic and therapeutic practices. The
central elenient of the analysis re#ts upon the crea-

tion o 2 X 2 matrix which displays all cases with

a given Wagnosis, separated into those which were

not correctly diagnosed by the EMT and thos)e
: . ( ~ _ s

1

s

-

-af cells A

] .
cuases with a given dlagnosis which wer redcorrgetly 3

“which the EMT corvectly diagnosed.-

diagnostc condition (Figue 1):

group. In tftect, there are two sets of cases,

~subset

which \\'('lg"(il were nol ((nl(‘(xlly WNeated- by the
M1 :mmdmg to the mandateld artena for that

In this matrix, the A cqll tepresens Those cases
which were both ((nl'(‘(‘ll\'(li;!glln._ﬁ(‘(l and corvectly
treated l'sl the
trtatmeny. Cell B agpresents those
ware correctly diagnosed, but which failed o re-
the mandated veatment. Cell G represents
thase cases which were incorrectly diagnosed. bue
\\hi(h nevertheless received“the mandated treat-
nme . Cell D wpresents those cages which were in-
correctly-diaghosed and which ¢ .nlnl to’receive the
mandated treatment. Tty be deen \h.n the sum
and T repfésent the torad ‘numbersof |

cases which

(Cve

lu-.n((l while the sum of Cells A and B represents
the total number of cases with a given diagnosis
Conversely,
the sum of Cells C agpd D represents the total.
number of cases incorrectly diagnosed, and ‘the
sum of Cells B and D represents the total number

of cases which failed 1o receive the treatment
/ . « g -
( mandated for that specific diagnos®e group.

'

t 18 to be anticipated that the EMT will not

diagnosa all cases of a giyen condition which the

hysician diagnoses, and will also include cases
which the physician considers to belong to another
one
constyruting the physician-diagnosed cases and the
other constituting the EMT-diagnosed cases. The
two sets overlap by the sum of factors A & B. The
of physician-diagnosed cases which were
not correctly diagnosed by the EMT constitutes the
sum of factors C & D. The subset of EMT diag-
nosed cases not also diagnosed by the physl(ldn
constitutes a third factor, (EDx — (A+B)). It is
imgortant te know the total number of cases an
EMT diagnosed to determine his diagnostic
accuracy.

The diagnostic factors which were dcvclopcd are

as follows:

1. X represents the diagnostic accuracy and equals
the number of cases both the physician and EMT
diagnose divided by the total number of cases the
A + B

.Dx
curacy of EMT diagnoses using physician diagnosis
as the standard. As X approaches 100%, EMT diag-
nostic accuracy increases toward the opnmum

EMT diagnoses ( ). This factor gives the ac-

2. X' represents the number of cases which the
EMT underdiagnosed and equals the number of

physician-diagnosed cases minus the number of -

cases-where physician and EMT diagnosis agree,
divided b) the number of physician-diagnosed

(]: + B) ). This reveals the extent 1

cases (

which the EMT is underdiagndsing a given condi-
tion. As X' approaches O, there is less underdiag-
nosls When (A + B) approaches N, [N - (A + B)]

. ™

3

EMT according to the mandated &y

.

]
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approaches 0 and the optinal Tevel of diagnostic
accuracy is achieved. While underdiagnosis should
ideally approach’ 0, the same 1s not tuc tor over

diagnosis.;

3. X" 1epresents EMF overdiagnoss and can be de
rived by subtracging the number of tmes the physi-
Clan apdet M1 agree on the diagndsis (A + B) trom
the number of times the EMT nakes the given diag,
nosis, whether correet or dion (EDx), and then divid-

g by The number of tmes the EMT makes the .

diagnasis- (FDx). X" indicates the freqtiendy with

* which the EMI diagnoses a QOnditig which does

notexist. As X7 approaches 0, overdjagnosis becomes
less prevalent. For some conditions X" should reinam
high *(c.g. frictutes, wspecially of spine, pelvis, and

-+ long bones; myocardial infarcton, ete.), while for

it
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others it should approach 0 (burhs, lacerations,
“hyperventilation syndrome): Where failure (o diag-
nose a condition may be associated with possible
serious sequellae resulting from madequate treat-
ment, overdiagnosis should be prevalent. Where
diagnosing a condition as present may prompt the-
EMT to administer a potentially deleterious treat-
ment il the condition is not in fact present, over-

diagnosis (X") should "approach 0 (e.g. diagnosing a .

true myocardial infarction as “hyperventilation syn-

“drome” and treating the rapid respirations with re-
breathing bag).

4. The factors X' + X" can be used to determine
EMT selectivity and specificity for a given condition,
Selechvity is arrived at by subtracting X' from 100%.
(or X' as decimal from 1 & multiplying times 100),
“while specificity_is arrived as by subtracting X" from
100%. The selectivity. factor provides an indication
of the relative frequency with which the EMT does
not diagnose something which is not present (i.c.
high selectivity indicates a low false negative rate).
The specificity factor indicates the frequency with
which he daes not miss diagnosing a true positive
. case (i.e. high specificity ‘indicates low fals® positive
rate). , ’ .

- The treatment factors developed are as follows:

1. The treatment consistency (Y) for the EMT can be
“derived by dividing the total number of cases appro-
!priately treated by the EMT by the total number of
cases diagnosed by the EMT (EDx). If the EMT
‘treats solely on the basis of his own diagnosis, one
would anticipate the Y would be consistently high.
As Y approaches 100%, treatment fréquency be-
comes more acceptable, with 100% being the optimal
level of care based on EMT gngnosis. ,

2. A more significant factér is the total number of

within the physician-diagnosed group\This is repre-

‘cases which were appropriately lre‘t;d\ which fell

sented by the factor Y’ and equals thejtotal number
of cases appropriately- treated by the EMT divided
by the total' number of physician-diagnosed cases
(N). As Y' approaches 100%, appropriateness of
© .atment increases. In thi8 particular instance the

percentage of appropriate treatinent oancasured m
cases where the condition actually. exasted.

3.0 the signy and syl'npl‘ums of a particulu condi
tign dre obvious. one would expect the EME and
physician ta.agree on the diagnosis, and would fn

ther anticipate that the proportion of those cases ap:
propriatedy treated would be the same as, o1 higher

than, .the. M 1's: basic treatment consistency rate. .

This factor is represented by Y and equals the total

number of EMT appropriately teatad cases where |

the EMT and physician agree on the diggnosis (i.c.

l « . o Y
cell A) divided by the sum of all cases they aghee on?

(@¢. the sum of cells A & B). As Y” ;ippmm‘hcs OO%.,

appropriateness of care improves. Optimal care*for
[ this group ogurs when Yo' = 100%.-n this instance " '
D appropriateriess of care isrmeasured for (hose (ases
“where the EMT was aware a particular condition

existod as evidenced by his diagnostic agreement

: wil‘h the physician. ¢

4. The factor Y"' represents the consistenéy af

treagment for those'cases which the EMT diagnoses
as belonging 1o a particular set, but which the physi-
cian diagnoses as being a different conditon. Y"'
therefore equals the sum of all cases where the
EM1's treatment is consistent with his diagnosis but
where the diagnosis was incorrect (Rx FDx)) divided
by the sum of all EMT ingorrectly diagnosed cases
(EDx,). If one creates a 2 X 9 matrix for the EMT
diagnosed cases, this factor would be -equivalent to the
C cell divided by the sum of the C and D cells.

5. The EMT overtreatment rate (Y°) represents
those cases which he appropriately treated: based
upQy his own diagnosis but where the diagnosis he
made was incorrect (Rx EDsy) divided by the sumy of
all casés for which he provided the samceappropriage
treatment (Rx EDx; + RxN).

6. The under treatment rate equals Y* =1 - Y’ and
represents the percent of cases within a specific
diagnostic group which the EMT failed to treat.

7. One can calculate the probability that an EMT will
correctly diagnose a case and yet fail to provide the

appropriate treatment.
) . X4

B 5 (Note that .lhe' “i" subscripts in the

equals
: 3\

- factor are present only to indicate a factor denoting

inappropriateness of treatment and, the Dx, sub-
script in. the factor 1s .not e./quivalent to
Dx, ‘used elsewhere). If making theworrect diag-

nosis is an important step in the process of the EMT

selecting the appropriate treatment, and. if he un-
derstands the appropriate treatment for the ¢ondi-
tion diagnosed, one would expect this factor to be
consistently low; thav'is, the number .of cases both
correctly diagnosed and appropriately treated
would be quite large when compared to the number

. of all cases the EMT correctly diggnoses.

This factor is (T)B—Je) and -

;5‘1

fo
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8. The pml’nhilil\ that the |p|nnp||m Heatnent

provided by an EM1 is based upon-a correat
diagnosls is  represented, by the  facton

Ay - A
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nosis is a mgjor factor in the EMT selecting the ap |
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the EML s freque ntly

Profriate treatment, one would q)q('(l

lngﬂ I, hmwvn

‘reatin
pmul to (hdgn(m\ one would expect this factor to
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Examplo Caqo anc{blseuulon A
:
Jh( fulluwmg h)pulhtll(.\l case wnll I’”U\ll.ll(

lh( us¢ and mt(.‘lpul.llmn of the puvmml) de-

scribed Lulm N

An EMT has diagnosed 100 cases of what lu )

thought were hip fractures during the past 6
months. Of these, he treated 70 cases appro-
priately. In-all the cases the EMT transported. the

. physicians found 75 hip lm(luu sv 60 of which

were treated appropriately. The EMT and physi-
aans agreed on the diagnosis. for 50 of the cases
and of these the EMT had ‘treated 45 appro-
pnatelyl ‘
Hence: EMT dl.lgnus((l hip fractures =
M.D. diagnosed hip fractures = 75 (N)
M.D. + EMT agreed upon cases = 50 (A+B)

U\"mg the population of hip fracture Kses diag-
nosed by the physician, the following matrix (MAT ,.)

can be developed:. A .
T - Treatment '
p Approp. lllanpp;'()p.
. (+) (—)
A++ B+ -
correct (+) . 45 : 5
‘Diagnosis C—+4+ = D——
incorrect (=) . 15 10

Correct diagnosis; correct treatment = A = 45
Correct diagnesis; incorrect treatment = B = 5
Incorrect diagnosis; colpect treatment = (2 = 15
Incorrect diagnosis; incorrect treatment = D = 10

Using the population of hlp fracture cases diag-
nosed by the FMT a second matrix (MAT ) 18 de-
veloped

AE++ ) BE+"—
45 . | 5
v Ceg—+ Dg—-—
25 ' 25
EDx = 100 , ‘

on the b.uus of \lgn\ and Q)mplmn\ as op-

100 (EDx)

Conect diagnosis, conred nieatment Ay “th
“|. ’5

. . . 1
Correct (||;|g|m.\|s; meorrect treatment ;
o
.

Ihcorrect diagnosts; contect tteament - G
Incoyrect diggnosts; mcorredt treatmem - Dy o= 25

Note - that cells Ay and B, then
nrigin;nl"\nnln&s_ wlule the value of G has imcreased
(EM'] over diagnosis and over treatment) as has -
Ty D, (aver diagnosis only). '

retatn

" The follawing descriptive factors may now be’
‘caleuluted for the EM'I: -

. lhugnml:g R

X =diagnostic _ A+B _45+5 _ rog |
- accuragy hl)x <100 -
L .
X' = under “(A+ u) 78 - r»n wy,
diagnosis EDx 7") __ "
X = ey CEDN AR B) 10050 oo
diagnosis EDx - 100 .-
Case " = [ =X/ (100) =.1- 033 (100) = 67% _
seleciviy - N .
Case = 1= X"(100) = 1-0.50 (100) = 50%

speaificity
L

Treatment:

Y = overall EMT Ap+Cy _ 70

veatment = ——— -=70%
consistency EDx 100 ,

Y'=treatment . - '

APPropriateness A 4 ¢ 60 oo . L

for true = —N——_—';:)x 80%

positive ‘ A '

Cases . .
Y" = treatiment )

appropriateness A 45

for EMT cor- = =2 = 90%

lj'(‘(‘lly diagnosed A+B 50

CAseS

Y =Treatment . .
~approp. tor EMT =—:—.,--§—(;=")()%
wcdrrectly diag: :
nosed cases !

RX Fl)x' . = ,CI-I )

LYo=over-

treatment’ R‘( l‘ DX‘+ RXN (:|.;+ (A"" (‘A) )
“ 1 L 225909
P . 85
Yu=under-— _ 1 _ vy (100)=(1-0.80) (100)=20%
35/ treatment . : :
{ By . -
G50 = probability  =-B__=S-010
“' EMTwilDx A+B 50
' yet Rx —
- probablllty
=BT Rx r i




B ’ )

In this case the EMT diagnosed 67% of tiue post:

tive hip fraciares (—f\—tli)‘ but was able 1o do so oy’
' N g .

by_overdiagndsing the condition 50% ef the e

(X" = H0%)..and overall diagnostc acenracy is bnly
50% (X). Inm\addition. he tailed o dragnose 33% of
true positive Yases (X’). His case selectvaty is fanrly
good (67%) licating that he has a rvl;uivcly'me
false negative rate, while hig specificiy s lowes
. 4(50%)'..in(linllipg a higher dalse pasitive vate. Tha
is, he is more prone to overdiagnose cases than he
«is 10 underdiagnose ormiss cases. s

\l .

~ His overpall treatment '('_unsislvcu.(‘..u(fur tases he

,d'ingnu.af-s he sull-docs not treat. Yhis may be the
~ Tesult of lack of .pFoniinént signs and symplom’s
which would ina";m_d,‘nf themselves prompy treat-
- ment, lnck of certainty in the diagnosis, mitigating

Jcircumstances (patient refasal; life-threatening

condition. e¢t¢.), or_other less obvious reasons. He

treats 80% of true positive cases. Where both he
and the physician agree on the diagnosis’ (“an ob-
vious case of fractured hip™). his treatment rate
rises 10 90%. The implication here is that as the
case becomes more clear (i.e. signs and symptoms
more pronounced), his treatments became more
frequent. He also tends to overtreat (29%) some-
what more frequently than he undertreats (20%).
‘The probability that he will fail 1o treata true posi-
tive case if he diagnoses it is quite low (0. 10), and
. the prol)al)ilil): that his correct treatment i predi-
cated upon making the correct diagnosis is rela-
tixely high (0.75). ]

Ohe can’begin (o appregiate the interplay be-
tween diagnosis and sign aIZl symptom recognition
in prompting appropriate treatment. Making the
. ¢orrect diagnosis is important and will usually lead

to correlt.treatnient, but sign and symptom recog-
nition is also important and is responsible for 25%

example is that 7% of true positive cases (10% of
all EMT correctly diaghosed cases) are correctly
diagnosed but still not treated. The possible ex-
planation for this will be discussed subsequently,

but one reason could be that the presentation
_clearly suggested a hip fracture, but the signs and °

symptoms were not sufficiently severe to prompt
treatment in and of themselves. This is referred to
later as “the enigma of the B cell.” The second

. problem area is in the D cell where! 13% of cases
_.were neither diagnosed ngr treated. It is possible
that these cases had few or dbsent signs and symp-
toms and might only be diagnosed by radiography.
It is also possible that subtle signs/symptoms were

il -
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. /ﬂj;.gni)wsx is 20%. gndicating that:30% of cases he |

-of all treatments. A disturbing finding in this

o - : u
resent bt weye ove looked by the FME - Thas will
be referted to later as “the problem ol the D Cell”

‘Research Project Organization ’ , } " '

1 he in‘ﬁi;ﬂ project task wav to establish the
“Enfeigenay Medicgik Services Fvalganon Grant
Advisoyy Commijtiee.”
co-principal invesugators, the official comsulumt
st f, and one representative from cach of the tol:
lowing: 1) Robert Wood .vluhnwn Grant Caonso
tion Advisory Council; 2) el he Lonneciicun Advis:
o1y Conmmittee on EM.SS 3) Miltord FOMS.
Coundil; 4).'N(-\\'.'l_l':l\"('n Health Cape. Tne. Resegrelv —°
@ Evalugtion Comumtuee, '."))‘Sl';ll(' l)(;p‘;u'l‘m('nl of
‘Health: 6) EMT-A Association; 7) Ambukance
Owners: Association. Lhis committee was clharged
witlr supervising gr;mﬂulivilics. advising the prin
cipal investigators in appropriate greas, an I
facilitating the imerfacing of 1he restarch opera-
tion with the related local, regional and state agen-
cies. It was also |'cs|iun/si|)lc for establishimg contact
with the two regional data-use committees, the Mil-
ford E.M.S. Cauncil and the Rabert Wood

* Johnson Fou dation Grant Consortium, and scrv-
ing in a limiged advisory capacity for them. ‘

‘The ProjdCt Director was responsible for inter-
viewing and hiving all 'p(-r!s‘u5h|c|, establishing the
central office facilities, supervision of allefull and
part-time staff, and coordination of meetings of
the Advisory Baartl. He maintained lines of com-
munications with the ambulance companices, emer-
geney departments and ambulatory scrvices agen-
cies, record room personned, emergency medical
dispatching units (fire, police, ete)) and other re-
Nated E.M.S agencies. He was rdsponsible for the
arrival and presence of interviewers and quality
controllers in their rogpective areas and distrib- ¢
uted orientation inforhution and documents to
the above agencies. He arranged and “directed a
“one-week clinical, on-location training session for
the interviewers and quality ‘conirollers using a
manual prepared for this purpose tappendix DY)

 Additiomally, he was responsible with the co-,
("p('n‘llt'lpal inyestigalors and ll_w prmt"cr's represen-
tative for the development of the/printed.data col-

I his, was cgmposed ol both

-

-1
\.

P

lection instrument. : )

Members of the Advisory Board:.and in particu- .
~lar the co-principal investigators, were responsible
for refining the detailed methodology for the
project, dealing wit all aspects of qrganization,
data collection.. quality control, and analysis.
Criteria fdr cach diagnostic. group and therapeutic
modality were determined by the medital panel.:
The necessary software for data analysis was de-
veloped based on work accomplished during the.
previous study. The data collection instrument was
also revised several times during the developmen-
tal. phase in order to fit the precise dak set and
format desired. ' '



’

" Interviewers. The Interviewers coustituted a
“Central element of the data collection scheme.
Their role, bygvirtue of a 24-hour presénce, was to
make contact swith each ambulapce crew trifns-
~ porting a case to the emergengy se |\/|u

All amndanls lptludmg those who were pan—
time, \uu “instructed in the use of the data collec-
tion instrumentiny the actual clinical setting (F.8).

The interviewers inltially gul'hcl\d data by
mulvuwmg the EMFsNthen: Liter by assisting
‘them in fbrm unnpletlon It required several
Wt't'ks to_establish a’satisfactory level of reljable
u‘pdlnng in 4l majar diagnostic groups, even for
{those jitendants with a Righ case l'rc-quen() Tt was
diffictlt - tain-all al(t.ndcmls In repor lrng-c.ucs in
all diagnostic aréas durmg the interview’ phase;
however, previous exp("l ience had dt.m()ns(l.llcd'
that thé more complete the supervueq portion wof
thé*data. collection experience,. the more. reliable
and thorough would be the.data pmvndcd For this
reason, observers were maihtained in the E.S. as
much as possible (24°/day—YNHH, 16°/day—
HSR) 16 assist the EMTs in data recording. As the
toscarch period continued. the attendants not only
‘became familiar and proficient in completing the
form for all diagnostic groups, but also came 6
expect this as one of the essential parts of patient.
transport.

Brief attempts in the past at retrospective data
collection over evgn short periods (i.e. day person-
nel gathering data from the previous 12 hours)
had met uniformly with failure. Th¢ attendants.
forgot essential details ‘or confused cases, sec-

4
ondary diagnoses and more subtle findings were

left out, or the personnel were not avaijable be-
cause the) worked a second or even third job. By

maintaining full-time interviewers, the problem of

retrospecuve collection was circumvented. An ad-
ditional important reason for usmg interviewers
was the identification, through interviewer feed-
back, of problems in the data set, form layout, or
in lines of communication between study partici-
pants.

- The use of a straufied or selective sample rather
than a 100% sample was considered during the
previous research project. This was re_]ected for
three reasons:- 1) With only one exception (lacera-
tion), the diagnostic groups would be too small for
the analytical design; 2) Reporting repetition- was-
felt to be essential for data quality maintenance

and control; a stratified sample would not consist/

ently reigforce the reporting act and would intro-
duce a significant element of statistical unreliabil-
ity. 3) With interviewers present, a 100% sample
added .only the nominal cost of processing the
added cases, and did nof affect pérsbnnel or other
expenses significantly. -

The role of a “quahty_cgmrollcr eVOlved during
the previous résearch praject in the form of a
knowledgeable‘second party check of each case fot

-«

i :unuplc ted by u)n(.l(lmg the E

completeness internal cpnsistendy of data, and
consistency of data with the hospital ES dina set.
This function ‘was onginally carried out by Dr.
Frazicr, but with sufficient instruction .uul super-
vision, a rescarch assistant was able 1o review all

records. The quality, controller vequired a substan-

tal knowledge of emergency medical problems,
presentations, signs and symptoms,” diagnoses,
radiological and laboratory findings, and medical
shofthgnd and terminology to determine whether
an FMT's obse |V.|l|(ms and d&lgn()sls were (\)l)slsl-,
ent-with the emergency room ph)\lu.m s diag-
nosis: In this project, all cases were reviewed by
the qiratity controtler. Incomplete forms: wére
'I'. the dispatchers,
or by umsulnng the hospital necord as necessary.”
Inconsisigncies in the data sets,if ‘'unresolvable,

were turned over to the pl())cu “director for evalu-

adon, udually resulting in the case hung rejected

from the slud)

‘Intetviewer Training. All interviewers under-

went four days of training from the Project Di-

rector. Considerable effort was expended to
familiarize the intervlewers with the functions of
the*E.S. in an effort to.minimize any problems in
interfacing with hospital or ambulance personnel.

One session in the (raining period was composed
of a display of all equlpmenl commorily utilized by
the EMTs. Allhough all interviewers had some
previous experience in emergency medical serv-
ices, the recognition and use of this equipment was
demonstrated to give the homoform reports a
greater degree of validity. An ambulance vehicle
was brought to the training session for the inter-
viewer’s inspection, and general procedures and
policies related to ambulance dispatch, patient
transpoi'tation and transferal of responsibility for
patient care in the E.S. discussed.,

Another major focus of the introduction in- -
volved the data collection instrument. Using the
Training Manual as a guide, the interviewers were
instructed in use of the data collection instrument
and homoform. Hypothetical cases were created
and sheets completed for these snuauons

" Data Collection Instrumént. The basic data col-
lection instrument (ambulance run report) was de-
veloped in varying stages from the original 14-
page interview form used in the Yale Trauma Pro-
gram study. The form (appendix B) evolved
through a series of theoretical additions and dele-
tions as well as test runs with each modification of .
the form using the previous data set collected
during the interview survey to establish its com-
prehensiveness and validity. The final version was

- a three page snap-apart forr® with black carbon.

The ambulance run report is printed on the front
of ;ach copy with the differences bemg color cod-



.
*

" ing and shading {sce appendix A). Certain sections

were color-coded to-fagilitate the chgnge trom
interviewers to self-assessment and allow casidr
recognition of a-pertinent section. The color-
coding served-the additional purpose of providing
for various types of first response. Thus all arcas
shaded “blue” were to. be filled out hy the tirsi
responder—usually the police. This aspect of the
study was pilot tested in Milford, Conn. None of

" this information involves any ¢linital expertise, but -

rather simply documents the \‘all and. any infor.
mation which ay yntrgned: obseTver could deter-

N ! . . . - > .
mine. ‘The only clinically related information was -

. the.location and type ofls\nspecfed Wjury and a

N

- '::"‘?"‘ff;‘ In addition, a small box in this section
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.general patient assessment: ‘ ,

The data collection instryment has 12 major sec-
tions, and includes I8 general types.of data. These
are 1) The patient identification, information, g)
billing’informutiim. 3) run times, 4) pick-up Joca-

tion, 5) information on agsistante, 6) chief com- '

plaint and history of present ‘complaint, 7) pres-
ence and type of trauma, 8) time of illness (injury),

route, 11) location and type of injury, 12) signs
and symptoms, 13) EMT tlinical impression, 14)
treatments rendered, 15) vehicle and EM'T num-
bers, 16) nature of run, 17) run conditions and 18)

9).patient history, 10) observations at scene and?in .

- additional remarks.

Section 1 contains information on the patient
treated by the ambulance service. This informa-
tion includes the patient’s name (for identification
and linkage purposes only), address (for geo-
coding purposes only), date of birth, sex, and race,
as well as date of encounter.

Section II contains that information which is re-
quired .by third party and private purveyors for

~ billing purposes. This information is included to

eliminate the need for the ambulance service to fill

" -out yet another form, thus facilitating the data col-

lection process.: _ k .

: L}

Section 1II contains information on the dis-
patching of the emergency vehicle. This informa-
tion includes the di.spatt:h time, arrival tirhe at the
scene, departure time from. the scene, and time of
arrival at the hospital emergency room.

Section IV contains degsriptive information
about the scene, including the pick-up address,

final destination location, nature of the scene, and

description of the nature and type of the first re-
sponse activity if any was ’p(ovidéd. -

* Section V contains the first report of the inci-
dent requiting emergency medical services as re-
ceived by. the dispatcher; the chief complaint as
stated by the patient upon arrival of the EMT; and

»

an area to record any pertinent remarks and/or \.

histody tegarding the incident which the EMT
feels may prove useful to the emergency room
is

25

‘vehiontlar,

L4

available for noting prioy alcohol use by the pat-
Hent. )

. Section V1 describes the mechanist of ijury. 1
vehicular, thre position of the padentin the vehcle,
the vehidles involved, and the impact sie 11 non-
various types of prauma and

. mechanisms of injury.are inclnded.

Section VII provides an area to report the Tinde
of onset ‘of injury or illness, and ;'m)'-himor)' of
previous major illnesses. It also provides an area
where sixteén clinical observations of the patients

status may be recorded, both at the scene and any

~improvement or worsenigg of fhese conditions en
route to the hospivyg. Fifteen nugjor arcas of the

bo('l)fun.‘. be designated by check boxes as having

bowe ‘or joint soft tissue Hijury ot as being the loce-

“tion of pain. A group,of seven signs and.symptoms )

evaluatdon for the EMT. Finally, accurate rec-
ordings of pulse and respiration rates and blood
pressure are'noted. ‘ -

Section VIII is for EMT clinical impressions (4\)

" These are drawn from over 300 commonly occur-

ring diagnostic categories as_determined by inci-
dence rates in the initial study. Included in this
assedsment are diseases of the heart, lung and air-
ways, abdominal diseases and injuries, musculo-

skeletal fractures, dislocations or sprains, soft tis-

sue wounds, ameu,lalions. burns, and niiscellane-
ous conditions. ~ _ /

Section IX details the intervention and equip-

ment used by the EMT either at the scene or en
route to the haspital. These intlude treatments for

heaf, lung and airway problems; equipment used.
‘to lift and move the patient; position of the patient

during transport; splinting equipment and tech-
niques; dressings, etc. '

Section X is for the identifier code of the emer-
gency vehicle (license plate number) and the at-
tendant;_physician} if any, under ‘whose orders
they were acting; and the name of any other per-
son (female escort, hospital personnel, etc.) who
may have been involved in the incident.

~ Stction XI contains information on the nature
and conditions of the run as well as the EMT's de-
terimination of run priority.

Section XII is a space for any miscellaneous
comments and the patient’s signature. |

The first page of the three part form is the re-
search copy which is back-printed to accept the
hospital report. This is completed in-the hospital
emergency roem and returned to the project of-
fice for processing. : S :

The second page of the form (ambulance service
copy) is identical to the first page on the front

~ print. Back-printed on the_.'Secfnd page is an “am-

bulance billing form”. This page, retained by the

ambulance provider, contains further information-

H . Peg

foltows which seryes-as a method of quick patienl |
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to atd the commeranl pmvevois tendaing they
chargos. The tap pmnnu of the sheer allows spgee
trepraduce the patient’s name, addies, et | he
sheet then goes on X catalog further falling
Jorminédn e ImIin;.‘ ‘l‘l('\l)()n\i')h-' |);|||V,'Ji‘ln||un,
Lhis aca also provides
space and/im msn
IRE jmlw Illlllll)(l\ lh( GC IS AN arca to Ill((lll(l(

lll\lll N e (()Illl)illl\ AU

to record? m((ln ace, \\(H e,

.mformanon requned v the Departmem ot Wel

tare of the State of Connedticnt tor paviment by
that agenoy (physkinrs name, aud gtave hicense
pimmber and llu‘ .uw;,m(l provider cade). llu
lowey S ton uflh( fornmis . ledgenr deve Iu|$ur|n

“ 2 ahe punl( 1 e pu SO |f|\' \;mkm;.‘ -wathr the l"“l

Cdoctmmentation of the

~evaluation form.

ect st Wt The standard’ busine S Imm was ad: |p|¢(l
10 the nufls of lhg .mllfulmu (mnpnms dnd al-
“Hhavs for the |qnuhn;, of chirges, Inlluq, dings,
apd paviments. The botom of the form is pnnlul
with a windoaw for an address which would pppear
o stindard Imslm NS Cnve Inp( .

I he thied page ol llu torm (hospital copy) is
ul(ullml to the first two and is designated to pro-
—ado the phvsicia i the emergeney room with

treatments and was to be mcluded ni the hospatal

. . .
medteal record.

Y 4

»

Homoform. As one method of datasvalidauon, a
“"homptornn™ was developed tor use In |l|( mter-
viewer stationed in the hospital emergeney de-
partments. ‘This form provided a quick reference
of treatments provided, should the ambulance
crew be “called out on another assigiument before

the data collection shpt is completed. Secondly, i,
allows the mtervpeAver 1o record Uvisible treats

mentst as the patient enters the F.S. This, data s
the ambulance run report torm.

The homoform is composed of an outline draw-
i|'|g of an mmdividual which can represent an an-
terior or posterior view, 'The face s drawn in some
detail and there are some basic topographical
anatomy landmarks. Surrounding the figure are’
I(‘pl()dll(ll()ll\ of the treatment section of the
The appropriate boxes may be
checked andelines drawn 1o indicate ’IJI(‘ area
where that particular wreatment was apphed
hn}l()m of the form contains an area of any re-

prehospital” conditions and

“used to validate the EMT-recorded treatments onc e

marks as well as a mechanism o ums-md(-\ the -

homoform and the encounter form dlld identify
the ambulance serivee. " ;

A “training manual™ (see appendix) was de-
veloped to expLun the evaluation form to all those
who would be using it: ambulance and rescue per-
sonnel, project staff, hospital emergency room

personnel, etc. It provides a brief background on.

the scope and method of the study, a description

of the evaluation form, and an gexplanation of all

terms used on the form. In Yfe appendix of the

manual are a-series of hypgthetical situations to
¢ :
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pPron ide dreview of the use of the oy, ||lmllnn‘|nl‘lll
Hiee scenanos are |J|n\|(lu| mdetatl, accom
pamed bt approprately unn1)|( l(/cl torms,

Fhe cove st developed a predantatfon ¢ \|)| un
ing the evaluadon project fsing Wides and tape
vedordpugs. From many conversanons with the v

s mpencres e faciag with the project came the

condlusion that a un‘li(-(l preumplementanon pre

sentation of bothéithe projece and dara collecnon
PLOCESS Was cwential. Lo this epd, aosenies.of 19
i, shdes explaming the stony, putpose. and

seope of the, ov alnanon ctfort was produced.

A list ot the (i, IRNOSES (0 linicnd III”)I( Sstons ) most
tre (|um|||\ crconnterc o Lprey tous, Yale
It I’|I);,| ang Study wos pnnl((l along with
theit TCDA Lodt nunihers” Fach ofahé form packs
ased n the individual EM s flad a Lnnimated hist
of 1the (ln;,n()\gs and. (()(l( ‘mmbers atgached. It
was anticipated that the EM T would be sutficienthy
well versed i the use ot this short hst and the code
nunbers 1w do the coding himselt once the inter-
vicwers were phased out, . . <

Data Collection and Processing. Data was col-
lected pvc “a 4-month pcnml from June 16 to
November 1975, nsmg wmterviewers. The inter-
viewers were stationed in the emergency dcpul-

Sments ol the two hnspn als 1 New Haven: Yll(‘

New Haven Hospual lll(l the Hospral of St.
Raphael. Twentyv-tour hour staft cover age was
matntained throughout the study at Yale-New
Haven Fmergeney Room and sixteen hmn cover-
age at St Rlplll(|\ I mergen Room. Afier pre-
Bminary interviewing it was found that the.
mumber of ambwance visits (qung the 12:00
a,m. =8:00 a.m. shift at the Hmpn.nl of St f{.lph;wl
did not warram the presence of aninterviewer. In
addition, data was also collected froge-Milford
Hospital. An interviewer was stationed in the Mil-
ford Hospital for a period of two weeks by which
time the data collection system became self-
sufficient; that is, the EMTs completed the en-
counter form withour aid of an interviewer.

The instruments used to collect data were the
enéounter form and the homoform previously de-
scribed. The interviewers were instructedio locate
themselves such that they would be ableSo observe
the arrival of all ampulance cases. The interviewer
watted until the patient was discharged by the
EMT and any duties, such as obtaining billing in-
tormation, were completed before approaching
the EMT. Anaverage of three 1o five minutes was
needed to complete cach interview. Any additional
information needed, such as M.D. diagnosis, was
obtained from hospital sources. Quility controllers
were used 1o ensure the accuracy of all data. Each
day the quality controllers would review all cases
collected for any discrepancies between the form
and the hospital record. Any inaccuracies discov-
ered were corrected by consultation with inter-
viewers, EMT's and hospital personnel. , .

€ .,



Self-Assessment. While the use of mterviewers
for cpllecnng data et mnneasurably 1o the quahty
ot data obtamed, the logisncal obsticles 1oty
method ton |i»ng-lm|||-(I_;|l.|~(nllnnnn and evalua

Ction are obvious. The benetits of using observers,

L 4
when compated to the cost, are delensible only oy

“the pertod ot ume u takes the FM s to bhecome
il wudn the'data collectuon jn}nuim-m Also,
“thes presence ol this stndevidual tooan alveady

‘s

aowded F.S. was saanething ol a concern dunng
the m‘l’l;l,gnllh toar pet TN s . .

I there ds o be developed an ongoing qualin
control svstem ton ‘)l(.'llu'.\pil.ll emtrpenoy mediel
sarvices_providing continuons {eedback for evalua

.UL‘»}J. of performanee angd.Osed onttarily ‘(‘l.ll.I]il\ of
(i dinings therd must be created a mativation tor an

|u|in|(-n’|||)‘u-'tl data base. These motivational T
‘tors were builtinto the N Haven stpdy acdatter
cid potnts. - N i S .
C A good deal of input was soh ted from the preo-
viders as the ethicounter form f(-\’ul\:_(-(l tronig the
oviginal Yale JLraunae Program tnstrument, The
staft made everny etforcto avord.creating i veeord

- perteatly suited for rescarch pnrposes, but un-

sinted tor ull-g.uillg data colledtion m the fickd.
The cructal constderation. was lu}irmluﬂv a svstenr
of ditta collection which would n'or alienate the
cmergency inedical techmeims who were actyally
providinfhose scrvices being evaluaed,

A second arci which the project statt developed
as an induccinent tor codperation was the Awmbu-
Lace Billing Fornr backpriméd on ‘that copy of the

sccond (vellow) sheet o be retained by the pre-

hospital pll'uvidvr. Again, the operators were pol-
led for input on those types of information col-
lected for business reasons, All of these data were
‘incorporated on this page along with an arca for
posting debits and credits. While this coneept was
embraced readily by the ambulance companies,
they were naturally reluctant to adopta totally ndw
bookkeeping system whose longevity was uncer-
win. It would have been unrealistic for these busi-
nessmen (o alter their billing and bookkeeping
methods forfthe four-and-a-half months which
were available for the study. The form was used
satisfactorily by the Chamberlain Ambulance Serv-
ice in Milford to capture the information which
they felt necessary and is still being used by them
for data collection and billing purposes.
Beyond these logistical motivations, however, lay
the most important concern: improvement of field
performance bised on continuous data and

‘evaluative feedback. A frequently-voiced com-

Q

R

plaint of EMTs is their inability to determine case

outcome and, hence, determine whether their in-.
tervention was correct and/or beneficial. In the

New Haven hospitals, the ambulance peisonnel
rarely share in the physician's evaluation of cases
brought to th? emergency department. As a, con-
«~quence, they derive little satisfaction from their

C

Aruitoxt provided by Eic

.
work and are not able b appReaate an degree ol
crror ol nmappho ('-n(:\\ 1 Micn aclions

Selt adntinstration of the data trom was the
only techmique unhzdd Miltord (lollowmyg he
presence ol a4 part e anterviewen durimg a
break m penod), a setmg which s signit andy
less «chaotie than the Livger hospatals The manager
of the Miltord ambilagnee (Chamberbun) was ex
ceptionally \nmmlliv(- of the cftore as was
ALan Brandi the Ditector of the Miltord Hospral
Friergenoy Depantmeut, a member of the project's
advisory comncd. T was subjectively fele thar the
Miltord FM s were more teceptive to provading
information becanse they were famtliay with the
concept of an Intormal case review tollowing a pai-
rienharly interesting difticnlrandcidens, Had the

project beey ahle fo evalve m the 'poine where on
going, cdi ationa) seminars were m'g;mi/(-d_'llu the .
New Haven gronp, it seenmed prabable thatahe

niajority. of FM s wonld have embraced selt-
assessient voluitaetly.
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Results

) ' I

Dald was (()llo( l:cd on aﬂ ¢mbuhu\u Luws trans-
: -p«wpd o -the F'mergemy Service {E3S.) of three
‘hgspitals, Yale*New Haven Hospital (YNHH),
Hospital of St. Raphael (HSR), and Milford Hospi-
tal (MH), between June 16, 1975 and November. 1,
19%5. Observers’ were present’in the E.S. of
YNHH 24 hours per day during the entire test
period 10 spot validate data. (Appendlx A), verity

physician’s dugnosls and’ patient disposition, and - -

to -assist the EMTs in completing the data coblec-

tion instrument (Appendix B). Observers were |

present in the HSR E.S. 24 hours per day for the

first two weeks. then only on day and evemnig' .

shifts thereafier. The caseload on the night shift (

to 2 per 8 hours) digl not warrant expending an
entire obserwer shift for collection. Most cases
(85%) arriving on the mgh_l shift at HSR had data
_ collection forms completed voluntarily by the
EMTs, and physician diagnosis and patient dispo-
sition were verified the following day. Observers at
Milford Hoqpual worked with the senior project
staff to wain the E. S. staff and EMTs 10 complete
the data collection i instruments. The training and
observation period at MH extended for 2 weeks

following which hospital personnel supervised

EMT data collection. Validation of physician diag-
nosis and patient disposition at MH was done from
the E.S. records on a weekly basis by project staff. *

Capture rates of data on ambulance cases varied .

“slightly between ‘hospitals, being best at YNHH
(96%), and less complete at- the HSR (90%) and
MH (88%). Observers on location at all times

(YNHH). resulted in, a lower number of missed -

cases when the dctual cases collected were com-
- pared with the official hospital .log of ambulance
artivals. Use of the “voluntary” rédporting system
(MH) was relatively cffemve, however, with the as-

sistance of hospital staff to encourage data instru-

.- ment completion.

- Validation of Data I

)

A total 'of‘.'i{) tcascs\ ‘were validated with the .
homoform at YNHH and HSR (see Appendix A).

S

-

Usn“; |h|s furnm the” ubwqw rs muld Vdni) the
presence of “visthlg signs’ of tveatmtent” such ‘as

" ongaing CPR, presencé of ‘a dréssmg or splint,

administration of oxygen, and positioning of the
paticnt. There were 1057 sep.nau nmlmenm re-
corded on the 541 homoforms; These were com-
pared with the corresponding data collection
forms 1o validate EMT recorded data. There were
32 '(4%¥ discrepancies between the observer re-.

‘corded homoform data and EM1"evaluation form

data. Of these, 31 (2. 9%) were data items recorded

- by the observer. but-not recordedaby the EMT

(EMT underrecording of treatments), and 11

(1.1%) were data items recorded by the EMT, but

not validated by the observer. It could not be de-
termined whether these were treatments actually
pmvnd(d but not noted b) the observers, or
whether these represented “overrecording™ o
misrepresentation by the EMT. Of these 11’ t’reai-v
ments, 5 were EMT recorded dressings with no
treattinent noted by the observer, and 6 were EMT
recorded splints witlf a “dréssing™ noted by the ob-
server. The latter group appear 1o represént a dif-
ference in interpretation of the observation rather
than misrepresentation of data. The former group
(5) may be misreprescnlation but more likely rep-
resent an error or omissiorr in observation, since
each, pauem had indicatiens for a dressing. There
were also 73 (6.9%) descrepancies between ob-
server and EMT reconjded data concerning patient
position. In most instances the observer indicated
a specific position (sit, head up, supine, etc.) while
the EMT indicated "position of comfort.” Whether
a position was “of comfort” or not could not be

" validated, and the usefulness of position as a mdn-.

dated treatment is felt 10 be diminished except
where a precise position can be required.

Based on the subset of validated cases, the over-
all vahdny of treatment data actually recorded by
EMTs is felt to approximate 99%, but there is at.-
least 3% undenrecording of “visible™ treatments, It
was impossible to validate other EMT data such as *
signs and symptoms and EMT treatments hot °
necesagnly ‘visible at the titie of arrival in the E.S. «
(e.g. airway clear, jaw pull, straighten fracture,

reassurance, etc.). As a consequence, the absolute = -
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validity of all M1 data cannot be determimed.
The validity of EM'T data-recording in the absence
of observers (i.e. self-recording) could not be es
tablished.. but this data appeared consistent with
observer-validated data. ’

Case Mix
5 . : / ‘

A total of 4,851 cases was surveyed using the EMT
data collection instrument. ‘The partitioning of
cases between hospitals was approximaicly: YNHH
65%. Hospital of St Raphel 30%. and Miltord
Hospital 5%. There were 701 cases (14% of all

~surveyed) which had incomplete dam, most fre-

\.

quently physician diagnosis and less often EME
diagnosis. Data wis sufficiently complete on 4,150
(86%) to permil'un initial mm]yéis. Of this group,
9933(54%) had onc or more diagnoses with a
marnidated treaument for a total of 2401 separate
diagnoslkfcascs (7% muliiple diggnosis rate).

Those cases with no mandated treatinents in--
cduded contusions, sprains and strains, abdominat’

paln, "to be checked” (usually following a mdtor
vehidle accident), and the like. ‘The mix of cases by
physician diagnosis, is:presented in Table 11, Of
"the cases analyzed, there were 54% males and 46%
femafs with a relatively cven distribution by age.
Whites (66%) outnumbered nonwhites (34%). but
non-whites represented a larger proportion of the
totat*graup than in the local population base. of

» the -cases which were syrveyed for accuracy of

Y

" _Yonditions. This group constituted 19% of all cases, ..

¢

g0

EMT diaghosis, (2957), 41% represented some
form of trauma, and 59% were considered medical
problems. Approximately -half (46%) of trauma
cases were related to vehicular accidents.

Of the total of 1227 trauma diagnoses, 1160 had
mandated treaiments and could be analyzed for
both diagnostic and treatment factors. <

There were 1730 medical dwgnoses; of which
45% (783) were considered acwe or urgent and

wete related prigarily to heart, lung and airway

surveyed and 83% of ‘all cases with mandated
treatments. An, additional 32% (947) of cases sur-
veyed for diagnostic’aceuracy (2957) constituted
miscellaneous medical problems including psy-
chiatric disorders, upper respiratory infections, in-
toxicatign, and other non-acute condjtions. While
medical €onditiods constituted 59% (1730) of the
cases- surveyed, for diagnostic accuracy, only 1241

.

(42%) had mandated treatments and could be

_analyzed for both diag'ni»l
factors. . - . L

Of the total group of cases with mandated
treatments (2401), 48% (1160) were trauma cases
.and 52% (1241), were medical* cases. Approxi-
mately 9% of all'cases surveyed were diagnosed as

jc and treatment

" either acute or chronic-alohbl abuse (7.5%) or

_psychiatric ditorder (2.7%), and 3% of the total
&l‘ rveyed had-no observable disease or injury atall.,
T o MR e

IToxt Provided by ERI
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The diagnostic acamen ol FM Ty vanied widely
among diagnostc groups. For tranma conditions n
was high (.c. = BO%) for lacerations, amputued
digits, puncure wounds, second degree burms and
fractures of the wrist. For medical conditions, it
was highest for candiac arrest, smoke mhalation,
and forcign body i airway. ‘The diagnosnic acu-
men tended 1o be low (dess than H0O%) among
rAuma casces for fraciures of the thoracic/humban
spine, pelvis, humerus, ulna/vadius, femur, Anee/
patella, skull and mandible. Te was also low for
amputated facial parts, abrasions, and avulsions,
but the majority of these conditions weie diag-
nosed by the EMT as “lacevation™ and the appar-
ently low disgnostic accuracy is for this reason
somewhat artifactual. Diagmostic accuracy for
acute or mhjor medical conditions was low for res-
piratory arrest, angiva, arrhythmias, pulmonary

cdema, emphysema, pneumonia, and pngu-.

mothorax. For miscellancous medical conditions it
was low for hyperventilation syndrome,

~infectious/inflammatory~abdominal discase, upper

respiratory illness, suicide gestures, and lower gas-
trointestinal bleeding.

“Tables 111-VI summarize the diagnostig accu-
racy (for true positives) for groups of conditions.
It may be scen that the overall diagnostic accuracy
for arue positives is high for open soft tissug in-
juries (81%) when abrasions-are excluded. Burns
and upper extremity dislocations are also diag-

ysed with a high degree of accuracy (78% and
‘l% respectively), in contrast to dislocations of the
lower extremity (43%) and fractures of the spine
and_pelvis (22%)." The overall diagnostie. accuracy
for all true positive heart, lung and airway condi-
tions is 57%. but declines 1o 52% when only the
serious and/or potentially life-threatening condi-
tions such as a cardiac arrest, myocardial infarc-
tions, etc. are surveyed. The diagnostic accuracy
for miscellaneous medical problems is-comparable

(48%). It is notable that the diagnostic accuracy for -

fractures is lowest for spine and pelvic injurips,
higher for upper extremity injuries, and highest

®for lower .extremity fractures. Conversely, the

diagnostic accuracy of dislocations. is highest for
upper extremity conditions and substantially lower
for lower extremity conditio '

While it is academically sati
‘degree of diagxlostic accuraciftn all areas, this has
specific and mandated therapeutic value in only a
few select situations. Satisfactory EMT perform-
ance is not necessarily dependent upon accurate
diagnosis, but frequently involves the treatment of
signs and symptoms. A meore accurate assessment
of the EMT’s performance is obfained by,
ing his rate of appropriate treayment (Y’
sented by the sum of -appropriate trea
- (A+C) divided by the total number of true positive
cases (N). Among trauma cases, appropriate

.

4

ying to have'a high'

min-

Ao,

treatment rates (Y?) (> SQ%) for fractures of the .
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cervical, thoraac and Tumbar spine and femnar, as

1o s low (- H0%) ton
nlna/radis,

well as thind degiree burns,
Hractures of the clavidle, humerus,
WEISL, l\nu/p wella, nba/fibula, and foot/toes
for abrasions. Among medical conditions, ¥ is
high fof cardiac arrest, pulmonany edema, and
smoke mhalanon, white 1t as low for avrhythmas,
pneumonia, pnewmmothorax, sttoke, seizure, and
foreign body in the airway. Of note is that the vate
of appropriate treatment (Y) s exceedingly low
tor iy perventlanon syndrome (4%).

Referving to Fables -V icas apparvent thae

treatment rates do not parallel diagnosuc rates,
For ecxample, while diagnostuc accaracy for frac-
tures was exceedingly low for spine and pelvie in-
Juries (22%). treatment appropriatencess was

higher tar this group (70%) than for fractures of

ccither upper or lower extremities (28% and h4%
respectively). Dislocations of the upper extremity
were-diagnosed 79% of the tme in contrast o
lower extremity (43%). but treatment appro-
priateness was lower for upper extremity dhsloca-
tons (42%) than for lower extrenity distocatnons
57%). . - |
The rate of .lppu»pu ate treatment for all “heart,
lung and airway” conditions was 48%, but for seri-
ous or life-threatening ¢onditions within that
£ oup was 65%. lhc'u'vvn( patteri is scen when
examining diagnostic accuracy, in that the overall
accuracy for all heary, lung and anrway problems is
higher (h7%) than the accaracy of diagnosis within
the subset of life-threatening conditions (H2%).
The basic data for all diagnostic groupsYpre tabu-
.ll(‘(plll the summary Fables VII(A)=X(A). Diag-
nostic factors for cach diagnpsis are summarized
n Tables VII(B)-X(B); and all treatment factors
v Tables VII(C)=-X(C). Tabled VIID)=-X(D) dis-
pl.l) a comparison of diagnostic and treatment fac-
tors. The implications of the findings within cach
of the tables will be discussed subsequently.

Dlt’cuulon of Diagnostic/Treatment
Resulits

Trauma: There is a wide variation in the diag- \

nostic accuracy and’ treatment consistency within’
trauma cases. Although diagnostic accuracy is fre-
quently low for conditions with a high risk of in-
creased’ morblduy or mortality in the absence of
proper treatment (such as fractures of the spine,
pelv:s, hip and femur), the rate of provision of ap-
proprliT ¢, treatments tends to be high. Overdiag-
nosis islfrequent, as is underdiagnosis, but over-
treatment octurs more often than undertreatment.
For conditions with a lower rlsllof increaséd mor-
bidity or mortality in the, absénte of proper treat-
ment (such as fractures of the clavicle, humerus,
wrist, hand/ﬁnger, and foot/tdes), the reverse pat-

- tern is seen: diagnostic accuracy tends to be some-

.

what better. but .the rate of appropriate treatment

A

COverdiagnosis was high for cervical s

tends 1o be lower Under dhagnosis is not as com
mon as overdiagnosis, but undertcatment occurs

nmoi ¢ |I(‘|l|l(‘ll||\ lll.lll overteatment.

y cases of
hnnba)

Spine/Pelvis Fractures: There were |
fractnes of the spine (cervical, thoraaic,
and sacipm/cocevxs and T cases of fractures ot the
pelvis, Mandated treatmenis for cach of these in-
cludes use of a bhackboard o1 scoop stretcher. OF o
total of 27 cases, only 6 (229%) were corvectly diag-

nosed, hut 19 (7()‘/) were corvectly treated. The
dragnostc accuracy is poor, ranging from 0% tor
fractiures of the sacrnm/coceys to 38% for frac-
tures ot the pelvis, llmlenliagnn»i» was high Jor

pelvis (73%). thoracic/lumbar spine (91%) and
sacrum/cocevx (100%). ('fn( case of cervicdl spine
fracture was not diagnosed out of ¢ 33%).

thoracic/tumbar spine (90%), pelvis (6:
cases of fracture of the sacrmm/coceyx were dhag-
nosed by the EM T, althopgh the physicians diag-
nosed 2 cases. One must conclude that the diag-
nosis of fracture of the sacrum/coceyx is probably
difficult 1o separate from fracture of cither the
lumbar spine or’ pelvis. Since the treanment is the
same for all three conditions, it s untewarding o
evaluate this diagnostic group separately from the
other two. The high rate of overdiagnosis for
fractures of the cervical spine, thoracic/lmmbar
spine, and pelvis indicate the pereeived, and real,
severity of the conditions. 'The high rates of un-
derdiagnosis suggest the difficalty i making an
accurate diagnosis of these conditions in the fiekd,
Of mord concern to the wainer, evaluator, and
consumer is the rate of appropriate treatment.
When the FMT diagnoses one of these conditions,
his rate of apprepriate treamment is 78%. while for
those cases the physician diagnoses the rate of ap-
propriate treatment is 20%. When the EMT and
physician agree (A+B), the rate of appropniate -

Ctreatment s 67% (4 of 6 cases). Of the 27 cases

total, 56% were treated on the i&lsis of signs and
symptoms (total of all C cell cases), the EMT h;w-
ing not made the diagnosis. Overtreatment is most”,
common for supposed cervical spine ‘fractures
(70%) and less for supposed pelvis (40%) and
thoracic/lumbar spine (36%) fractures. Under-
treatment was low for spinal fractures (cervical—
0%, thoracic/lumbar—18%) and higher for pelvis
(45%) and sacrum/coccyx (50%). The probability
that the EM'T will make the correct diagnosis, yet -
fail 1o treat one of the 4 conditions, is low; as is the”
probability that he'will make the correct diagnosis
at all. The probability, therefore, that his correct -
treatment is based on a correct diagnosis is also

~low, with the exception of cervical spine fractures,

where this probability equals 0.67. One mustscon-
clude that the . EMT byses the major portion of his
treatments on signs and,; symptoms which suggest -

¢ e presence of an injury .and‘ does not base his

.
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treatments on fnst waking a cot rect dhagnosis. He
also tends 10 teat whenever he ehats these signse
and symptoms, even though the supposed mps
may hot be present.

I is revealing 1o exanmine the vate of appropriate
treatment qhe EM T progides for cases whah he be
lieves 10 have the diagt '(ﬂ’mﬁrﬁ;\m, but where
the physician does not n
One must asstine that somie signs and svinproms

¢ the same diagrross,

sugpesting the Supposed diagnosts e present
(such as neck pam, pelvic tehderness, et b
they mav not be as prononnced for this group of
cases as those which actaliy have the sy pres
cent lhe facton Y
priate treatment for snch cases (Cy7C, 1 1y The
vates of treatment (Y7) tor suppoved cervical o
thoracic/lumbar spine fracture ave simibar (47 and
% respectively) and for supposed tractnre of the

represents the tie of appro

pelvis is 83% .1 hese are also quie compatable 1o
the overall treatment conststeney vates (Y) for cach
of these problems. ‘The overall tate of treatment
for cases the physician diagnoses (Y") 1s higher for
fractures of the cervical and thoracic/lnnrhar spine
and sacrum/cocey X (100%. 82% . and H0% respedt-
ivelv). Comparing these figures with the treatment
wates for cases where the EME and physican agree
on the diagnosis (YY), one sces that the rate of
weatment for cervical spine fracture remains
100%. but for thoracid/lumbar spine and sacrimn/
coceyx fracture the rate isf)%. Phyvsician-diagnosed
pelvic fractures are treated 54% of the tme, bt
when the physician and EMF agree in their dag-
nosis (Y” or cells A + B), the treatment rate s 67%.
This is close 10 the overall consistency of treatment

for EME-diagnosed cases (75%). and lower than -

the treatment rate for cases diagnosed by the EML
which were, in fact, not pelvie fractures (839%).
This data further suggest that treatment onthe
basis of signs and symptoms is important for this
group of diagnoses. While it is true that it rhe
EMT makes one of these diagnoses he will most
likely treat the case, it is 1ot likely thag he will
make the vorrect diagnosis. Making the “correct’
digignosis is probably not an important determiii-
ant in the decision to treat or not, but the presence -
of suggestive, signs and symptoms result in most
truc positive cases receiving the approprale inter-
ventions. . ' N ‘

- s v

Upper Extremity Fractures: There wege a total

-~ of 88 upper extreity fractures (clavicle, humerus,
.elbow, ulna/radius, wrist, ahd hand/finger), 47
(53%) of which were correctly diagnosed and 25

(28%) of which were appropriately treated. Diag- .

nostic accuracy ranged from 33% correct for
fractures of the humerus, to 39% -correct for

fractures of the,wrist. The. rate of appropriate

treatment was substantially lower than would be
anticipated based on the incidence of correct diag-

O oses. Appropriate treatment ranged from 0% for -
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hand/finger fraciares and 2190 tor humerns Tra
for cbavacle, IRY
ifere were two clbhow faachnes,

rates to 3y for wiist, and 1249
tor ulna/tados.
cone of which was nndaed .||v|nu|ni.|l('|\ Uhnder
drapnosts s hregquent, except for hhacumes ot the
witnt where s only 89 Orverdiagnosts ocots at 4
higher vare ton A groups than does nnderdiag

HONIS.

Iyeatment tates present the opposite praiie,
with undertreatment oconring with a higher hre
gquency than overtreatiment in all but one diagnos
tic group (uina/tadins). Phe overall neatment con-
sisteney (Y) s low, antl does not ditfer appres 1ably
between the subset of cases where the physican

~ diagnoses the condition (Y9 or that m which the

EM1 diagnoses the condition (V). For the Subset
of Gises which the EME diaguioses oot rectly (e
overdiagnosis), the vate, of approprate ll(‘._lllll(‘lll.
(Y7 ) stulb remains similar to Y and Y. Lhe proba-
bihty thatan M will cotreatly duagnose the con
dition and vet fail to treat igappropriately as high.
vanging from 0.4 for pna/vadius 1o 1.0 for ethow
and hand/finger. Five of the sy npper extremity
fracture groups have a probabihty of Dx +/Rx
greater than 0.6, When an appropriate treatment
is provided by an EML, the probability that 18
hased upon his making the correat diagnosis is also

> velatively high, vanging from 0.5 for clavidle, and
0.6 oy ulna/radius; 1o 0.8 for humerus and wrist.
T'his suggests that when an appropriate treatment
is provided, s asnally associated with a correat
dingnosis, but that making the correct -diagnosis
does not imply that the correat treatment wall be
provided. In fact, having made the correct diag-
nosis thera is still only a H0-50 chance that the
EMT will provide the approprate treatment. As
would be expected, this s assoctated with a rela-
tively high rate of undertreatment and refanvely
low rate of overtreatment.

Fractures of the upper extremity ave usually as-
sociated with easily discerned signs and symptoms,
yed the correct specitic diagnosis is nor made as
frequently as one would expect, with the exception®
of fractires of the wrist (93%). Fractures of the
upper extremity, however,are not life-threatening -
and are probably not viewed as “setious” when
compared 1o such fractures as cervical spine and
petvis. Since the rate of treatment for those cases
correctly diagnosed remains low, one must con-

~ clude that even for this subset, the signs and symp-
toms werd not sufficiently severe to prompt the
EMF to treat the condition. Clearly, making the
cotrecy diajgnosis is not a central determinant in
the plhisiun of appropriate treatment. One can
only assume that appropriate treatments, swhen
- provided, aré done so on the basis of obvious signs
and symptoms such as severe pain, or gross angu-
lation or deformity. Whenever a correct diagnosis
is made of a spine or pelvie fracturt, the probabil-
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.ty (hat the correct treatment will be provided-is -3
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excecdimgly high. Upper exttennty hractures pre

sent a very difterent pattern of ey, mthat even
having made the correat diagnosis, the probabilin

is substanual that the appropriate treatment will

not be provgled. In this case. it 1s not the mere
presence of signs or symptoms which prompits the
appropuiate treatment, but more hikely the severty
of presentation which is the eriucal determinant.

Lower Extremity Fractures: A total of 138 cases
with fraciurés of the lower extremity were, syr-
veyed., OF these, 76 (55%) were correctly 'dag-
nosed and 74 (54%) were correctly weated. he
rate of correct diagnosis ranged from 0 for knee/
patella 1 71% tor hip fractires. Treatment rates
rangéd from 20% for foot/toe to 67% for hip
tractures. The overall diagnostic accuracy (x)
ranged from 0 for knee/patetla 10 57% for hip
fractures, and all but the latter grofip were equal
to or less than 45%. Underdiagnosis was least fre-
quent for hip fractures (29%) and most common
tor fractures of the knee/patella where no cases
were (IY:lgnosed correctly. Overdiagnosis is also
common for knee/patetla fractures (100%) and
next for femur (76%) and ankle (37%). Overdiag-
nosis tended to be slightly more common than un-
derdiagnosis. EMT reatment rates tended to Be
similar for EMT-diagnosed cases (EDx),
physician-diagnosed cases (N), and tigme cases
where the EM'I" and physician agreed (A+B). An
exception to this was knee/patella, where the EM'T’
treatinent consistengygate (Y) was 64%, but Y’ was
46% and Y’ was/O”%?(. Overtreatment wis most
common for fractures of the ankle (74%) and
foot/toes (67%) and was least frequent for frac-
tures of the hip (80%). Undertreatinent was high-
est for fractures of the footftoes (80%) and lowest
for fractures of the famur.(15%) and hip (33%).
The rate of treatment for all cases diagnosed by
the EMT (Y) is very similar to the rate of treat-
ment for those cases the EM'T diagnoses but which
actually do have the diagnosed conllition (Y"").
Ih examinii® those cases where the EMT and
pliysician agree on the diagnosis (Y") (i.e. where

the signs and symptoms are perhaps more defini- .
-tive), the treatment rates are seen to be higher for
. fractures bf the hip and femur, while lower for the
‘remaining diagnoses.

Having made the correct diagnosis, the p'r6f)§:bil— )

ity that 'the EMT will fail to provide the alk)ro-
priate treatment is quite low for fractures ofMthe
femur (.11), hip (.26), and ankle (.27), but is sub-
stantially higher for fractures of .the tibia/fibula

(.56) and foot/toes (.67). The probability that the
-appropriate treatment provided is based upon hav-
" ing made the cortect diagnosis is highest for frac-
tures of the foot/toes, (1.0), ankle (:8) and hip (.7Q) ]
and is substantially lower for fractures of the -

tibig/fibula, femur, and knee/patella. It would a;:l-'

peaar that makimg the conrect diagnosis is an impaon

tant deternnmant i the provision of appropiate
seatment for biactares of the lap and fema, bhin
s less \Iglli“(.ll\bl tactor tor other lower extremity
frcinres The diagnostic acamacy for femn frac

tnes is less than tor hractes "ot more distal
bodes, vet this group his the highest rate of ap-
propriate teagnent. For this group, making ihe
cotrect diagnosts would appear important, bat the
presence of signs and symptoms must also play an
in\pnl’l;llll role. For more distal fractares, it would
appeiar thae s the severity of signs and symp-
toms, vather than then meve presence, that is the

attcal determmant, smee merely making the 3
diagnosis does not ensure that the appropriate

tweatment will be prdvidvd. However, when the
appropriate teatment is provided, it is most often
assoctated with the EM'E having made the corree
diagnogis. /

Fracigres of the hip and femur have the highest
rate of Wppropriate weatment, ayd both require
use of a Thomas Splint. 1t is notable that applying
a Thomas or traction splint appropriately vequires

“considerable |)r;|zuu' and skill. Tts use s stressed in
ct

lectures and prctical sessions, and most EM'Ts
take great pride in their skill in using this splint.
Several varieties of splints. are appropriate for
more distal fractures, such as air splints, and al-
though splinting here should be casier, the appro-

rates are lower. The apparent or

: prim(\Qrv:n:}cm
presumed £eriousness of a proximal Tracture

(femur or hip) is greater than that of a distal frac-
ture, and this may be an important element in the
EMT decision-making process. This same patterny
of relatively low diagnostic accuracy, yet high
treatment appropriateness for “serious™ fractures
is scen in spine and pelvis cases. Distal lower ex-
traity fractures are legp “serious” and wresemble
upper extremity fractures in treatment ratgs.

Skull/Facial Bone Fractures: There are no
mandated treatments for fractures of the skull, fa-

cial’bones, or- mandible, but an evaluation of ih§._.-_

diagnostic acumen of the EM'I' for tose condi-
tions may be conducted. There were a’total of 57

such fractures diagnosed by the physician, The

EMT was mo\t accurate in diagnosing facial bone

- fractures (53%) and least accurate in diagnosing

skull fractures (35%). Underdiagnosis was most
common among skull fractures (65%) and least
common for facial bone fractures (56%), while
overdiagnosis was also most common for skull
fractures (53%) and least common for fractures of
the mandible (25%). The selectivity of the EMT

“tended to be low for_skyll (35%) and (43%) flandi-

ble fractures, indicating a relatively high false
negative rateé. The specificity of diagnosis tends to
be higher (60%) for facial bones and for mandible

\

.

- '75%) indicatin:g a relatively low false positive rate. - -
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While there are no specific teatments indhcated
tor those diagnostic groups, awarencess of the
diagnosis on the part of the EM 1T may atfea tus
treatment in specific circumstances. Given the vel-
atively low level of diagnostic acenracy, it 1s un-
likely that there is any specific benefit to Byviug
the EMY make an appropriate diagnosis. He
would be expected, therefore, to treat any as-
sociated conditions (airway obstruction, nucon-
sciousness, etc.) on the basis of signs and symp-
toms glone. Establishing the corvect diagnosis may
become critical in certam circumstanees however,
such as during the triage phase of a multiple casu-
alty acadent. In this sitnation it would be cnncal

Sghat the EMY be able to identity those patients

with high risk injuries such as skull fractures for
early transportation. Given these data, he does not
appear to be able to function eftectively in triaging
such patients. , ) .

~
Upper Extremity Dislocations:
dislocations was encountered, 15
shoulder. ‘'The number of glbow Aand wrist disloca-
tiens was too small to evaldate /although all calcu-
lations are presented. The rate of correct iag-
noses of shoulder dislocations\was 73%, and the
rate of appropriate treatment was 27%. All elbow
dislocations (3) were correct]y diagnosed and
treated, and the single wrist disfocation was incor-
rectly diagnosed, but appropriately treated. Al-
though the diagnostic accuracy fgr shoulder dislo-
catjons was good (73%), 8 of the [l cases correctly
diagnosed yere not treated (73%). The treaunent
and consistency rate for all EM/I" diagnosed cases
(Y) was low (17%), while the r f treatinent of
cases diagnosed by she physician (
what higher (27%). Of those cases where the EMT
and physician agreed on the diagnosis (Y"), 27%
were also treated appropriately, 8 interest is that,
of those cases the EMT diagnosed as shoulder

dislocations, but which, in fact, did npot have /the

on (Y"), the rate of appropriate treatment
wassanly 8%. The probability is high (0.75)- that
. whenthe EMT provides the appropriate tréatment
it is associated with his having made the correct

_ nnsLli(' g‘rimp

Lower Extremity Dislocations: A total ot 7
lower extremity dislocations (l\ip_.km-v/p.ucn;l,
aukle) were seen. Phe numbers within cach diag
are too sunll to evaluate with sigmfi-
cance. One can only state that 3 of 7 (13%) dislo
cations were correctly diagnosed dnd 7% were
appropriately neated. Two cases were correctly
diagnosed and wreated, 2 cases whicice conrgatly
treated on the basis of signs and symptoms in the
absence of the correct diaguosis, and one case was
diagnosed correctly (dislocated knee/patella) but
was not treated.

Open Soft Tissue Injuries

. A total of 844 open soft tissue injuries (laceva-
tions, avulsions, abrasions, puncture wolnes, (‘l("._z
were encountered. A total of H738 (68%) were diag-
upsed correctly and 458 (54%) were treated ap-
propriately. ‘The :lppurcn\\dcilagnusli(‘ accuracy of
the EMT is somewhat affected by semantics in that
a deep or severe abrasion may be termed.a lacera-
tion by the EMT. yet called an abrasion by the
physician. The reverse is also possible. A wound
caused by a penetrating object, but producing a
small laceration of the skin may be termed either a
puncture wound or a laceration. The accuracy of
diagnoses for open soft tissue injuries is of less

significance than for other conditidns, since all

tions all o

" diagnosis. Making the rorrect diagnosis, however,

does not ensure that the appropriate treatment
.~ will be provided. Quite the cdntrary, the probabil-
ity that given the correct diagnosis, the appro-
‘priate treatment will not be provided is 0.73.

. Clearly, making the correct diagnosis does not

provide sufficient impetus for the EMT to treat
this condition. The signs and symptoms of a
shoulder dislocation are usually minimal defor-
mity, and pain which may be minimal or only
‘moderate. One must conclude 'that it is the sever-
¢ presence, of signs and
_symptoms which is the important determinant and
_ that making the correct diagnosis probably is only
onF secondary importance. ' |

open soft tissue wounds require the’same treat-
ment (i.e. appropriate dressing). Diagnostic accu-
racy is seen to range from 0 (avulsions) to 100%

(amputated digits). The two major groups, lacera-

tions and abrasions, have accuracy rates of 83%
36% respectively. '

Thewrate of appropriate treatment varies less
wi?ely, ing highest for lacerations (61%), ampu-
tated digits (60%), puncture wounds (59%), and

avulsions\(58%), and lowest for abrasions (39%). If
abrasions\are removed from the total group of
open soft {issue wounds, to leave a group of condi-
which clearly require a dressing, and
clinically appear as lacerations (with the possible
exception of ppncture wounds and some animal
bites), the inmée of appropriite treatment rises
t0 60% (from 54% overall). -

“The incidence of underdiagnosis is highest for
avulsions (100%); all ‘of these’ were diagnosed as
lacerations. Underdiagnosis of abrasions (64%)
and amputated facial parts (58%) is accourited for
by the EMT diagnosing the majority of these again

" as lacerations, although some abrasions were not
wgnosed at all by the EMT. Overdiagnosis tends

e
PR

to be low, and again is accounted for primarily by
differences in nomenclature between the EMT and
physician fot the same visible injury. Treatment
rates for cases diagnosed by the physician (Y’)
range between 50% and 61% for all groups with
the exception of abrasions (39%). These rates were

-

t
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essntalhy unchanged tor the sibset of cases
where the EM T and phyacam agfeed on the duag
nosts (Y1) Undetnreatment ot cases ranged trom
199 laceranons 1o 61% tor abrasions  Hhe
statisties tor overtteatment by mdavidual diagnoses
wicomisleadimg an that a diesstng apphed tor any
open wortnd would be appropriate. given the

|nl

wrong dugnosts, haowever, the teatment would be
listed as Coverteatment” (e teating something
which was not there), 1 he aibset of cases diag
nosed by the FMT as having a speatic condition,
but wheve the physictan did noc agree (Y77),
nonctheless had essentally the same vate of neat
ment as all cases duagnosed by the FMT (Y) and
those cases where the EM P and physician agreed
(Y. The only exception to this was l{l(' diagnos-
tic group of avulsions,

Fhe probability that an EMT will cotreatly diag-
nose an open soft tissue wound, vet fail to provide

26

the appropriate trcatment s 0.36 for Licerations,
0.35 for puncture wounds, and 0.53 for abrasions.
Fhe probabiliny that an appropriate treatment s
based on the EMT making the correct diagnosts s
high tor Lacerations (0.87) but low for abrasions
(0.43). For open soft tissue wounds, it does not ap-
pear that making the correct diagnosis is a central
clement in the provision of the appropriate treat-
ment. Numerous cases correcthy diagnosed are not
appropriately treated. and the converse s also
trae. While there nuny be other factors operational,
1 \\'i),lllX\ appear that some of the differences be-
tween the number of cases diagnosed and the
number treated could be explained on the basis of
the severity of the injury. The location of ‘the in
jury may also play 4 role. For example, abrasions
ot small Lacerations of the tace or fingers would be
—crelatively difficult to dress and have a lower rate of
appropriate treatment than those on the trunk and

more proximal extremities. ‘That the severiy of

signs and symptoms of the injury is important may
be seen by the low rate of appropriate treatment
for such conditions as animal bites (usually muln-
ple puncture wounds) and abrasions. Those in-

d juries actyally diagnosed as puncture wounds, on
closer examination, were frequently stab wounds
or penetrating wounds caused by broken glass or
metal, and not pugcture woundyg in the more
comgnon sense of a needle, nail of other minor in-
jury. The treatment'rates here are consequently
quite similar to those for lacerations.

Burns. A tota K27 buriiy were studied, in-

ding one -chemfal, 10 first degree, 12 second

degree, and 4 third degree. The single chemical

.burn was correcily diagnosed and appropriately

~ treated. There is no mandated treatment for first

/degree burns, although diagnostic accuracy was
78%. :

Diagnostic accuracy for second degree. and third

~degree burns was high (92% and 67% respect-

Q
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ively) Underdiagnosis and overdugnosis was low
(R tor second degree burns and somew hat
higher (0% and 30% respeanely) tor thad de
gree hus The cate of approp tate n&uoment was
1009 tor thud degree burns and 7H% tor second
degree buths  Hhe probabthee chat the FME wall
make the conrect diagnosis yer FNO teat a b
appropratcel s exceedingly low (0 18 %01 second
degree, 00 tor thud degired), and the assoaation
between the provisien of appropriiate tcatment
and his making the conrect diagnosts s hagh (10
tor second degree, 00 tor thind degree) . g

ment of a burn victim by an M1 requires only
use of abn sheet o dressing: consequently,
tates of .q)pu(»[ni.u(- neatment are o he expe
he high levels ot diagnostic accuracy are nok
and have implicatons paicularly when the
v 1a tiage situation where the depth ot b
may become important in determming whether
patient requites tginspotiation o not, and hoy
soon such ll.lll.\ln(l!l.i\inll should be accomplhished.

i‘ \

' Miscellaneous Trauma. Three conditions
grouped under nuscellancous trauma are sigke
bite, rupturg_ot the hiver or spleen, and
hemothorax, T numbers ot cases 1n these
groups were snpall {Hi, 6, and 3 respectively). OF
note is that ng/ patient with a snake bite received
the mandated \treatments ot towrmiquet, position,
and immobilizing dressing or splint. Although
none of the snake bites proved to be from poison-
ous reptiles, such spedies are indigenous to the lo-
cale and have been found even within the cty lim-
1.

Of the 6 cases of ruptured hiver/spleen, one
(179%) was diagnosed correcthy, and 4 (O7%) re-
ceived the appropriate treativent.

Medical Cases: Major There were 789 cases en-
countered among the 14 diagnostic groups termed
“major” medical conditions. Of 'these, 448 (57%)
were correctly diagnosed and 376 (48%) were ap-
propriately treated. I one eximnines only cardiac
and respiratory arrest, myocardial farctions, an-
gina, emphysema, arrhythmia, and pulmonary
edema cases as a subset, the statistics change sub-
stantially,. Within this group there were 399 cases
of which only 52% were correctly diagnosed, but
65% were appropriately treated. The per cent of
physician diagnosed cases which the EMT also
diagnosed (Y") ranged from 18% for
pnemmothorax, and 28% for angina, 10 83% for
cardiac arrest, 86% for foreign.body in the alrway
and 100% for smoke inhalation. The diagnostic
accuracy (X) of the EMT ranged from a low of
21% for angina, 30% for pulmonary edema, and
33% for,respiratory arrest, to 67% for asthma and
72% for catrdiac arsest. Underdiagnosis was most
frequent for pneumothorax (82%), pneumonia

3% - S



(TR9), respirvatory arrest (7 19%). arvhythima (70%),
and angina (679), while 10 was least freguent an
smohe mhataton (0%.), toreign body moanway
(139%), and cardiac arrest (17%). Overdiagnosis
was most hregnent m angima (79%), pulmonary
cdema (70%), and respiratory arest (67%), while
it was lowest in cardiac anvest (289%) and asthan
(339%). Some conditons are dithicnlt o recogmze:
in the tield (e g. arrhythma, puneumorfia,
|nu'||||m|lm|‘;|\) without ancillary d¥
cquipment, and diagnostic accuracy woule
pected to be low., Fhe tield differential diagnosis
of angina vs. M. 1., pulmoyary cdema ws,

preumonta and other medical conditions s also

Cdifticult, explaming some ol the high vates of

over- and underdugnosis. Condittons Sm'h\us

smoke inhaliation, cardiae arrest, and respivatory

arrest have @ more obvious presentaton and are

therfore. expected to have a higher vate of drag-

HOS LG ACCEeY and low over- and under diagnosis,

An appardnt exception to this s FCSPHLoTY arrest,

where contusion with cardiac arvest may exast. In

addition, respivatory arvesg may be caused by tran-

sient airway obstruction, drig cltects, or head

traumir, but be corrected (improved) by the time ot
arrival at the E.S. The EMT diagnosis of respira-

tory arrest thight not be confirmed by the physi-

cian and the case would be recorded as fincorrect

diagnosis™and “overdiagnosis™ when, i fact, i*
was neither. '

EMT appropriate treatment consistency rimged
from 17% for foreignsbody in airway and seizure,
and 20% for stroke o 83% for cardiac arvest, 75%
for respiratory arrest, 73% for pulmonary edema,
and 71% for myocardial infarctiyn and smoke in-
halation. Appropriate treatment rijes for cases the
physician diagnosed (Y') were similar 1o the over-
all EMT wreatment rates (Y), although slightly

lower for cardiac arrest (81% vs. 83%), respiratory

arrest (64% vs. 75%). and myocardial infarction
(60% vs. 71%). and higher for smoke inhalation
UP0% vs. 71%) and pulmonary edema (83% vs.
78%). Those cas¢s in which the EMT and physi-
clan agree‘cf (Y") in general had higher treatment
rates than for all cases the physician diagnosed
(Y'). For myocardial infarction the treatment rate

for the physician diagnosed group (Y') was 60%.

but was 68% when the EMT and physician both
agreed (Y”). For respiratory artest, the treatment
rate rose to 89% (from 81%) and for pulmonary
edema was 90% (as.opposed to 83%). Y" was equal
to or greater than Y’ for 10 of 14 diagnostic condi-
tions. In two of the remainifig 4, the decrease was
9% . This would suggest that the signs and symp-
toms manifested by the subset of cases in which the .
EMT and physician agreed (Y") were more promi-
" nent than for those where they Tailed to agree, or
‘that the cases appeared more “severe” in their
presentation. o O ,
Overtreatment tended to range between 20%
Q o P : .
« o

1
i

and AnY . while undertteatment, tended to be
comewhat higher, with 6 of HE diagnosne gronps
laving undagreanment tates exopas ol H0Y% A

1ate o .||)|nn|)|i.i(:n-.llnu-m fon

\ "l\i.lgnn\('(l by the EME(Y")

antlysis ‘ot the

those cases oo
shows 9 of -4 @
than the overall nedtment consisteney tate (Y).
I his would tend to subsantate the mierpretation
that the severity o1 promnence ol stgis agd svihpe
T de
ciston to provide spectfie treatments, The probainl
ity of an FM 1 cotrecthy diagnosing @ given congi-
ton. vet taling 1o provide the appropiate treat.

(OIS 18 L nnportant determimant tn the b

ments vanges trom 0 to sthoke mbhalation, to 0.8H
tor torergn body in atway, and O84 for scrrme,
‘The probability that when'the corred diagnosis is
nade ';|!| in.npprn’n'i;m- teatment will he provided
is lower for life-threatening conditions such as
cardiac (01D and resprratory arrest (0.25),
nyocrdial imbarcnons (0.32), angina (0.17) (which
is difficult to separate trom my ocardial infare-
tions), pulimonary edema (0.10), and smoke inhala-
ton (0.0), than tor non-life-threatening conditions
aich as stroke (0.75). and scizare (0.84). Cases
diagnosed as foreign body mrway (appropriately
diagnosed 86% ot the time) also had a high proba-
bility of inappropriate treatment (0.85). On closer
examination, the majority of these were non-
obstructive upper airway foreign bodies, such as a
fishbone or tooth pick. and the “mandated treat-
ments” for these cases may not be the most appro-
priate standard for evaluationd The gange of prob.
abilities is much broader that the appropriatg
treatment provided by an EMT is based on his hav-
ing made the appropriate diagnosis, being highest
for smoke inhalation (1.0), seizare (1.0) and car-
diac arrest (0.92), but only 0.18.for pneumonia
and arrhythmia, , -0 '

‘The diagmostic acumen of EMT's for major med-

ical diagnostic groups is comparable to their acu-
men for fractures, and less than for open soft tis-
sue injuries. As was scen withdfractures, however,
the diagnostic groups with a high risk of incurring

an increased rate of morbidity Qr-mortality if not.
appropriately treated (arrest, myocardial infarc-.
tion, ete.), have a lower rate of correct diagnosis

(52%. vs 57% for all major cases), yet have a sub-
stantially higher appropriate treatment rate (65%

‘vs. 48%) (Table 11I). This same pattern was ub-

served among fractures where the diagnostic acu-
men for spine and pelvic fractures was low (22%)
but the appropriate treatment rate wis 70%, sub-
stantially higher than for either upper or lower ex-
tremity fractures. If the EMT is able to make the
correct diagnosis for one of the major medical
problem groups, there is a high prebability that he
will treat the case appropriately. His appropriate
treatment appears to be based on the appropriate
diagnosis in half to twd-th_irds of cases, the re-

mainder of the cases being treated on the basis of

»
‘:’ ~ _ . S -
« ' ) .

ps Gaving treatment rates less:
i
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signs and symptoms alone. The pattern of coyreat
di;lg!msis/;X'.lpprnpri'.ulc tcatinent observed tre
quendy in extremity fractures and soft ussue -
juries is far less pronounced for major medical
problems, particularly those which are lite-
threatening. ‘This pattern is seen more frequently
among diagnostic groups with a perceived lesser
degree of sertousness such as stroke, seizure,
toreign body in the airway, and arvhythmias.

. e

Medical Cases: Minor A total of 947 cases
grouped as miscellaneous (minor) medical prob-
lems were evaluated, 458 of which had specific
mandated treatments. ‘The remainder of the cases
could be &valuated only for the accuracy of EMT
diagnosis. Of the total group of miscellaneous
medical problems, the EM'T correctly diagnosed
48% of cases diagnosed by the physician. Of those
cases where mandated treatigents were applicable,
only 41% received the appropriate treatment.
‘There were 5 diagnostic groups sufficiently large
for statisically significant evaluation: hyperventila-
tion syndrome (N = 152), infectious/inflammatory
abdominal condition (N = 97), psychiatric illness
(N = 133), uppqr respiratory infection (N = 49),
and suicide ges'tures (N = 18). Diagnostic accuracy
for these five groups varied considerably: suicjde
gestures—10%, upper respiratory infection—40%,
hyperventilation syndrome—40%, psychiatric
illness—59%, infectious/inflammatory abdominal
condition—62%. Underdiagnosis was greatest for
suicide gestures (94%) and lowest for psychiatric
ilinesses (44%). Overdiagnosis was also greatest for
suicide gestures (90%) and lowest for infectious/

inflammatory abdominal conditions (38%). The

rate of approprate treatment for those cases diag-
nosed by the physician (Y’) ranged between 56%
and 62% for all conditions except hyperventilation
syndrome, which was 4%. It should be explain?d
that appropriate treatment for this condition fe-
quired both reassurance and use of a rebreathing
bag (paper bag treatment). While the majority of
cases in this gtoup received reassurance (68%),
only 4% received the paper Bag rebreathing
treatment. The probability that when the EMT
‘madeglhe appropriate diagnosis, he would still fail
to provide the appropriate treatment for this con-
dition is 0.90. The same probability calculated for
suicide gesture was 1.0. and for the remaining 3
conditions ranged between 0.3 and 0.44.

The mandated treatment “reassurance” is re-
quired for hyperventilation syndrome, psychiatric

“illness, upper respiratory infections, and suicide

gesture. The rates of provision.of this treatment
ranged from 56% for suicide gesture to 68% for
hyperventilation syndrome. This is a difficult
“treatmient” to validate, however, and is probably
not a valid performance evaluation criteria item.
The mandated treatment for infectious/
inhammatory abdominal condition is proper posi-

tioning of the patient and ocanved in H6% ot
CASCS. '

The five condinons tor which there were no spe-
cific mandated veatments were insulin shodk,
drug ovevdose, alcohol effect alecoholism), lower
G.L bleed, and upper G Bleed. Diagnostic accu-
tacy (X) ranged from 28% for lower G.L bleeding
to- p6% tor drug overdose cases. Both under and
overdiagnosis were common, although both were
lowest for drug overdose and highest for lower
G.1. bleeding. 1t should be noted that a mandated
tcatment for msulin shock should be oral (or 1.V)
glucose. In this locale, however, the attendants
were not permitted to adminjster glucose and did
not carry it.

ultiple Treatments. Somce conditions hav
liple mandated treatments (e.g. myocardial if-
arction, hyperventilation syndrome). Treatme

rates presented for these conditions are for all

" mandated treatments unless otherwise specified in

Appendix C. [For example, myocardial infarction
has 3 mandated treatments (oxygen, position,
reassurance), but treatment rages are calculated on
the basis of only 2. Angina has 3, but calculations
are for only 1 treatment.] All data are presented in
Appendix A to allow calculation of factors for
single or multiple mandated treatments. An at-
tempt was made to present data for the most im;
portant combination of -treatments based on the
opinions of the physician reviewers. In an ongoing
evaluative system, rates for both individual and

total appropniate lr)aillnelngs should be used.

The Enigma of the *‘B” Cell

A useful and simple analysis of EMT perform-

. ance data may be accomplished by creating the

2 x 2 mawrix (Figure 1) to display diagnostic vs.
treatment rates. In this matrix, the "A" cell repre-
sents those cases both correctly diagnosed and ap-
propriately treated. The “C" cell represerts those
cases which were correctly treated, but inmrrbclly
diagnosed. Treatment is provided for these cases
(C) either on the basis of signs and symptoms, or

aby the EMT making a diaghosis which is similar to
the correct one (e.g. myocardial infarction vs. an-

gina; laceration vs. avulsion; fracture of femur vs.
fracture of hip). The “D" cell represents those
cases which were incorrectly diagnosed and inap-
propriately treated. This cell will frequently in-
clude cases with minimal severity of presentation,
such as a patient with a myocardial infarction who
presents with only anxiety or minimal shortness of
breath, or a patient with minimal or no trauma
who has a non-displaced or hair-line fracture of an
extremity bone with little or no pain. It is unrealis-
tic to expect the EMT to diagnose all such cases
wtihout the aid of an electrocardiogram and



x-1aivs, both of which tht physic fn has available,
and without which the Tatter would probably not
be able 1o diagnose many of the same cases.

The "B cell vepreseuts the major cmgma 1
EMT petformance evaluation. Tt iy these adses
which the FMT has beenable to orrectly diagnose
hased on the history d sigus and syiproms he
dicited. vet he still faled o provide the appro:
priate treatment. It one accepts the argument that
the major concern is that the patient ree cive ap-
propriate treatment, then all cases falling within the
A and C cells represent proper nanagement. |t
one also accepts the fact that some cases will e ex-
ceedingly difficult, if not impossible, 1o diagnose
i the field, it becomes regsonablg to accept a small
percentage of cases within th D cell tor many
diagnostic groups. This is particilarly true for
those cases with non-obvious injuries or illnesses
such as hairline fractures, myocardial infarctions
with a diminutive presentation, puneumonia, and
mild pulmonary edema. One is left with a group of
cases where the presentation is sufficiently clear tp
make the correct diagnosis, yet for some unknown
reason, the l"'.‘d'l' does not provide th® appropriate
treatment. ' . )

There are two major hypotheses one can formu-

late concerning the enigma of the “B” cell. The
first is that while the signs and symptoms of the

case are sufficiently clear to permit the correces

diagnosis to be made, even if iy represents only an
educated guess, such signs and symptoms are min-
imal in intensity. The perceived lack of sevenity of
the signs and symptoms, independent of the diag-
nostic group in which the tase falls, does not
prompt the EMT to provide the mandated (reat-

ment. This is consistent with the findings that the -

EMT treats most cases on the basis of signs and

symptoms, and that making the correct diagnosis
alone ig not sufficient impetus for the EMT to &
ways provide the appropriate treatment.

A second hypothesis is that other important var-
iables may be operational in determining whether
or not an EMT will provide an appropriate treat-
ment. Such variables may be patient, race, age, or
sex, socioeconomic status (SES), or the presence of
concomitant conditions such as alcoholism, acute
intoxication, drug abuse, or psychiatric conditions,

all of which carry 4 certain social “stigma” and may

prejudice the EMT against providing appropriate
“treatment. Additional variables may be the pres-
ence of multiple diagnostic conditions requiring
treatment (e.g. fractures and lacerations, myotar-
diak infarction and hyperventilation, etc.) where
the EMT may elect to treat the more severe and
not.treat the less severe condition. Training and
case experience variables may be important. Itis
possible that a large portion of “B” cell cases may
be accounted for by EMTs who have infrequent
‘case exposures such as volunteers or part-time at-
tendants. In this situation, one would have to pos-

. -

trlate that the basic taimmg phies penodie e
feshicr comses allows the FAMT 1o mamtann has
dragnostic acumen, bue the mbrequent ase of us
waining tesults i skl degradanon, leaving him
fecling vnprepared o unskilled in providimg a
specific reatment, or not rememberng the ap
propriate treatment The sodocconomic status of
the EM T hnmselt may be an nnportant vatiable, 1t
one postulates that the EMT has o higher SES than
the patient, he may gend 1o provide appropriate
eatment (o lower SES patfenc 1 he has a lower
SES, he may be unable o “role play ™ the part ot a
professional when dealing with o higher SES
patienut. '

An analysis of data for diagnostic groups with a
sufficicntly farge N to allow_comparisens of treat-
ment rates stratified by race (white vs. non-white),
age (by decades) and sex fatled to disclose any dif-
ferential treatment patterns, Only the trauma
cases had,a sufficiendy high frequency of multiple
diagnoses to permit examination of primary vs.
secondary diagnosis treatment rates, the most fre-
quent combimation being: fractures and open soft
tissuc injuries. In this analysis, only abrasions had
a significantly lower treatment rate when occur-
ring as a secondary diagnosis than when occurnng
as a single diagnosis (31% vs. 39%). The diagnostic

e CN ) s o

rate N was not significantly different for
any combination of trpuma diaghoses when com-
pared to their Fates as Lnlalcd diagnoses.

It should bc\poin(cd out that all diagnoses with.
mandated treaiments require that the appropriate
treatment be provided in each case and for cach
diagnosis unless a concomitant life-threatening
problem, such as cardiac arrest, occurs. There
were 5 multiple trauma cases in which cardiac ar-
rest and multiple fractures and lacerations were

present. These cases were evaluated for the provi-

sion of CPR only, since it would be eontraindicated

to treat the laceragions and fractures in a patient in.g

cardiac arrest, With these few exceptions all condi-

tions with a-mandated ‘treatment should be’

treated. The EMT demonstrated essentially the
same rate of appropriate treatmeng_ for multiple
problems as ‘i.'or the .ﬁme problems ocdurring indi-
vidually. The variables of patient and’ EMT SES,
concomitant conditions with a presumed “social
stigma”, and the question of EMT periormance
experience or case exposure frequency will be
dealt with in a subsequent section.

Of the 58 diagnostic groups with -mandated '

treatments, 49 (85%) had cases in the “B” cell
where there were also cases in the “A” cell. It is
unrevealing to include those diagnostic groups in
which both the A and B celip were 0, and these
diagnostic groups (9) are excluded in this analysis.
Dividing the remaining 49 diagnostic groups ac-_
cording to the per cent of B cell cases, one finds

— that 87% (18) of the groups have a B value of 10%
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ol |(\\ Fhese ind e fractures of the e vical and
thoracic/hnmban spime, pelves, femn, and elhow.
chenncal and third degree burns, rapuare ot the
liver/spleen, cardiac and respiratory arrest, .llllgill-l.
pulimonary edenta, pneuamothorax, smaoke mhala

tton” carbon ‘monoxide potsoning, unconscrous
statis, upper respnadatony itections, simcaude ges
ties. An additional 13 diagnostic groups (27%)

have a B cell vaJue between HE% and 209%. These
mclude fractres of the ulna/vadias, hap, and
ankle, amputated £ 1 1al pare, abuaston, second de-

gree burn, myocardial infarction, arvhythmia, eme

physema, asthma, penumonta, infectiouns/
mtlammatory abdonunal condiion, psvehiatric
illnesses, There are L diagnostic conditions (229%)
with a B cell rate between 25% and H0%. Fhese
mclude frpctures of the clavicle, humerus, elbow,
ubta/fibula, foot/toes, and knee/patella, laceratons,
amputated digit, puncture wound, animal bite and
hyvpervenalanon ssndvome. 'There are 7 diagnosue
condittons (14%) with a B cell value between 51%
and 70%. and include fractures of the wrist and
hand/fingers, dislocations of the shoulder, snake
bite, stroke, scizwge, and foreign body in airway.
No diagnosue conditions have a B value higher
than 75%. )

Examination of B cell values for tauma cases
shows that all potendally life-threatening or “seri-
ous” fractures, such as spine. pelvis, and femuar fall
within the lowest B value group. 'The single possi-
ble exceprion to this as fracture of the hip
(B = 18%). While this is a “serious™ fracture, i as
rarely life-threatening. Fqur of six lower extremity
diagnostic groups fell within the (wo lowest B

“value groups (less than 26%) whiledeactures of the
_tibia/fibula (B =

30%) and ftoot/toes (B = 40%) fell

within the third greup. This is in_contrast o frac-

tures of the upper extremity where only one diag-/
nostic condition (fracture of the ulna/radius) felld
within lﬁ._ second lowest groygp (B = 17%) while

three of the six diagnostic groups fell within the

26-50% range and two within the 51-75% range.
The per cemt of olrectly (ll.lgn()\l‘(l cases is not

significantly diffeyent for upper vs. lower extrem-

ity fracture (55 vs. 53%). The rate of appropriate

treatment; however, is substantially greater for

lower, extremity (54%) as opposed to upper ex-

tremity (28%) fractures. A large percentage of
upper extremity fracture cases are correctly djag-

nosed but not treated.

The implications of these findings are substan-

tial for the EMT trainer and system manager. Plac-

ing additional emphasis on diagnosing upper

extremity fractures in an attempt to improve
treatment rates would clearly not be effective. In-
stead, emphhsis should be placed on the impor-
tance of provndmg)treatmem for all cases diag-
noséd, 1cgard|ess of the apparent minimal severity
of the signs or symptoms. Although the number of
cases with dislocations was too small for a statisti-

-

«ally sigmbicant comparison.cis notable thae the B
vilue for dislocattons ot the kncerparelba s 25%
(N D and tor shoulder s H3% (N I Agamn,
the pattern ot correct diagnosis but imappropnate
featment is more pronotnced for the apper ex
lower extrenmity

tremity condriron than the

conduion .

Open sote tssue wounds present consistently
high B values, with two (oupatated tacial parc and
abraston) having values between T and 259%, and
4 (laceration, ampwrated digie, puncauare wound
and animal bite) having values hetween 26 and
HOY% Fxammation of the A and C values tor these
cases shows that when the A value is high, the
valuce tends 1o be low, whercas when the A value s
low (c.g. avulston = 0%) the value s “liigh('r
(H8%). This suggests that signs and svmproms,
whether or not accompanied by the correct diag-
nosis, are st inportant clement i determining the
pmvmun of approprnate treatment. The implica-
tion is that those cases falling with the B cell pres:
ent vfth clinical signs and symptoms sufticiendy
clear to permit the approprate diagnosis to he
made, but noc sufficiendy severe to prompt the
appropriate treatment. Had the signs and symp-
tows been more severe, even in the absence of the
correct diagnosis, the appropricue treatment pre-
sumably would have been provided and the case
would fall within the C celll To s important to in-
vestjgate factors which appear to militate againsi
applopriate reatment heing provided in cases
whidy the correct diagnosis has been made; how-
ever, dae must question whether placing a dres-
sing on W _minimal open soft tssue wound (abra-
ston, “small” laceration, cte.) has any therapeutic
valuce other than o reassure the patient that
“something is being done.”™ The concept of man-
Jated treatments does not provide for such flexi-
bility, however, ynd the dogmatic approach of re-
quiring appropriate teatment to all diagnosed
cases would appear acceptable unal outcome
studies establish differene criteria. An alternate
strategy s to use the mandated treatment analysis
to audit cases-and then conduct a review of tlagged -
or deviant cases separately.

The distribution of B cell values for medical
cases is quite different dInd more favorable than
tor trauma cases. Ten of the 21 medical conditions
(48%) have B cell values less than 10% and an ad-
dition 7 (33%) have values between 11% and 25%.
OF the poientially life- thlc.uenmg diagnostic con-
ditions of cardiac and respigatory arrest, myocar;
dial infarction, angina (which may masquerade “as
a myocardial infarction and vice-versa), arvhyth-
mia, pulmonary edema, cmphysema,
pneumothorax, and smoke inhalation, all have B
values less than or equal to 15%, with the excep-
tion of arrhythmias, (B = 23%).

It is notable that stroke, seizure, angd foreign
body in airway all have B values between 58% and

) ) Co et
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7%%. One possible explanation for this, particu-
Luly for stroke, is that the mandated neatments
may have htle apparent corvelation with the ¢l
cal findings. Mandated treatments for stiohe m-
cludes the administration of oxygen by mask ot
masal cannulia, This is a logical physiologic treat-
ment tor anoxic tissies, but may not appear i
cated in practice, since the patient is usually not
“short of breath™ or tyanotic. An understanding of
the underlying physiology 18 necessary for the
EMIT lu‘;u)pru-i;m- why such treatment is impor-
tant., For'scizure and foreign body inairway cases,
the mandated treatments (airway management for
both and oxygen for foreign body i airway). may
be less hiequently indicated than the nandae con-
cept would suggest. Patients who have experienced
a seizure usually have entered the post-ictal phase
by the tpne the EMT arives, and the mandated
treatments may be only occasionally necessary.
The majority of cases of foreign body in the airway
represent minor upper airway problems such as a
fish bone or tooth pick, and administrati n of oxy-
goen nay well be superfluous. ‘

In spiie of the relatively low B valuel for most
medical conditions, it is still disturbing to Rgd that
ON IMANY OCCASIONS TVEN SCTTOUS CASes are ol rectly
diagnosed and yet do not receive the necfssary
treatments. The conclusion, as stated pr(-vim sly, 1s
that while signs and symptoms may be sutficiently
clear for diagnostic purposes, they may not be suf-
ficiently severe to prompt treatment. .

In summary, those cases in which a correct diag-
nosis was made but no treatmentinstituted (B cell)
represent” the area for greatest improvement in pa-
tient care with presumably-the least effort. Having
made the correct diagnosis, there are only two
valid reasons for not providing a treatment:
coexistence of a life-threatening condition (c.g.

. cardiac arrest) or ‘patient refusal to accept assist-

ance. In this series, cardiac arrest mitigated against

‘other treatment in five cases, all involving multiple

valid and should not be accepted

'

'ERIC

Aruitoxt provided by Eic:

trauma. Patient refusal rates wére not collected but
subjectively appeared to be exceedingly low. Hav-
ing controlled for the life-threatening situations,
there still remained a large number of B cell cases.
The EMT may ascribe lack of treatment to the pa-*
tient not appearing gravely ill, too short  trip to
permit institution of treatn¥¢nt, or to “forgetting.”
Such reasons for non-treatment are not clinically
‘ hose involved
in EMT training should probaply maintain a-dog-
matic stand in insisting that, Yecause of the physi-
ology of the underlying disease or.injury process,
certain diagnoses require treatment regardless of
the severity of patient appearance.

>

" The “C” Cell: The “C” values represent an im-
portant group in which treaiment was apparently
based on signs and symptonﬁ.\since the diagnosis

’ o ' - N ,-ﬂ;\‘ ) / . »\

wats eithier absent or incorreat, Here the EME does
not Nitegrate the available data mto dagnoss,
but 1calizes that certam frndmgs warrant treat
ment in their own vight (Figure THD. This suggests
that a strong cmphasis on physical examination
and history taking could enlarge the number of
cases 1 this cell Placing an emphasis on dragnostic
acemracy tirst with teatment of the diagnosis 1o
follow may be an in;ul('(lnu\l(- approach to traimng,
as is suggested by the Bocell values. Tt is preferra
ble to have a large C cell value, and hence greater
(reatiment appropgiateness, vather than a Luge B
cell value, indicating appropriate diagnosis but in-
appropriate treatment. A large Cocell value may
exist when signs and symptoms are severe, bunt
diagnostic accuracy poor (¢.g. angina; (= 44%),
when a potentially life (or fimb) threatening con-
dition nuay ¢xist, but the signs and symptoms are
not necessarily severe (¢.g. fracture of thoracie/

lumbar spine; € = 829%), or when p differéence m _

terminology between EMT and physican creates
an auntitact (e, avulsion: G- H8%: EMTS diag-
nose this as “laceration™). :

The “D” Cell: The “D cell cases, in which botly
diagnosis and treatment were incorrect, represent”
a basic educational problen. Some cases may have
too subtle a presentation for the EMT to diagnose,
some are atypical, some represent misintegration
of data and an error in diagnosis, and some have
no signs or symptoms which would themselves
warrent wreatment. Persistent efforts to increase
lh(;(l’.,M'l"s diagnostic capabilities, his skills of ob-
sefvation and gxamination, and perhaps most of
all his experience in dealing with the sick and in-

jured.should help reduce D cell values. By deter-

mining this value for the spectrum of diagnostic
groups, the areas of greatest difficulty can be
identitied and corrected. In this survey, 28 (48%)
of diagnostic groups had a D cell value > 25% (see’
tables VII=X). An important bart of the EMT

training should be a continual feedback of infor- -

mation from the hospital concerning the indi-
vidual's diagnostic accuracy and treatment appro-
priateness. Such a feedback system should reduce
both D and B cell values. It must also be remem-
bered that many diagnostic problems have ex-
ceedingly subtle clinical findings, and on occasion
inay have no presenting signs of symptoms. These
cases require ‘electrocardiographic, radiological,
and laboratory assistance to identify, and will fre-
quently pose a diagnostic blem for even-the-

‘most skilled physician. The “silent infarct”, the

hairline fracture, the early pneumonia, and the
intoxitated seizure patient ‘may all present a dif-
ficult problem in diagnosis for both EMT and”
physician. Consequently there will always be cases
which fall into the D cgll; however, 2 ‘continWous
performance monitoring system coupled with an

37 - o

31



32

mdividually responsive nformauon feedrck sy
tem should help to mamcan D cell values aean ae
ceptable mmmmal level.

~

-~

Summary of 2 x 2 Matrix Patterns: In medical
tratmng, the usual sequencg m problem solving s
history, physicial examinaton, differential diag
nosis, final (li;ignusis and treatment; each one

“leading into the next. In EMT trannng, this is gso

the basic educational approach; however, the EAT
does not receive the same background in anatomy,
physiology and pathology that a physician receives,
and consequently may have hule or no under-
standing of why certain treatments are essential.
It adduion, he does not have the sophisticated
diagnostic adjuncts, such as electrocardiograms,
x-rays and laboratory tests to support his chinical
impression. It is, therefore, somewhat artificial 1o
evaluate the adequacy of KM diagnosis and
treatiment’ lning physici;m diagnosed’ cases as the
standard, since itis highly probable that the phygp
cian himeelf would be unable to accurately diag-
nose many of thése conditions solely on the basis
of clinical findings. The physul.m 1s the pragmatc
standard, however, since it is precisely the group
he diagnoses that requires the treatments. It is not
unreasonable to compare EMT performance
against physician-diagnosed cases, but ofie must
avoid the hazard of expecting EM'T treatments to
be- 100% appropriate for physician-diagnosed
cases, even under the best of circumstances.
Educators tend to assume that the EMT makes
his djagnosis based on signs and symptoms, then
treats on the basis of his diagnosis (Figure 2). The
data presented suggests that (gatments are prob-
ably based in large part on signs and symptoms,
and only occasionally on diagnosis alone (Figure
3). For the EMT, diagnosis appears to assume a
secondary role, often added as an explanation or
justification but not included in the treatment
logic. When signs and symptoms are neither ob-
vious nor severe, the EMT often elects not to treat.
In this sense, he is making a value judgement as o
the need for treatment based on his ﬁndmgs even
though he may know that the dlagn( has a
mandated treatment. For example wrist fractures
“were correctly diagnosed in 93% of cales, yet re-
ceived appropriate treatment in only 38% and the

treatment consistency for all EMT-diagnosed wrist.

fractures was only 32%. Hyperventilation syn-
rome was correctly diagnosed in 34% of cases, yet
reccived appropriate treaygnent in only 4%, and

the overall treatment consnstency was only 6ffg

Stroke was diagnosed correctly in 78% of cases, yet
appropnately treated in only 26%, and the th¢at-
ment consistency was only 20%. In many such
conditions the diagnosi§ may be obvious, but the
underlying pathophysiology is not well under-
stood. In the absence of such compelhng signs and’
symptoms as shormess of breath, cyanosis, or gross

1

‘nounced and where it s small,

angulition of a fraawme, the necessity for neat
ment may not be Apparent and approm e treat
mentas hequenthy not provaded.

When one examines the treatment griven 1o those
tauma cases where the phyvsiaan and ENT agree
on the diagnosis (Y7, the rvate of appropriate
teatment rends 1o be ngher than when all cases
are exanmned together (YY) Excepriions o th,
whey® Y7 as greater than Y7, are
panied by a relanvely Eage Ccell value.
bly, 1 this subsct of cases the signs and symptoms
are more obvious, since all patients actually had
the diagnosed disorder, The same pattern is seen
with non-trauma conditons, although the differ-
ence between Y and Y7 tends to be less pro-
the € value also
tends o be small. For these diagnostie conditions,
the signs and symptoms are probably less clear, the
underlying pathology more obscure and the need
tor treatment less well ufidersiood. Teis apparently
éasicr for the EMT 1o make a direct link between
signs/symptoms and treatment, rather than go

ustrally
Presumna-

JCCOom

through the intermediate step of making a diag-

nosis, with all the ambiguity and insecurity which
that may entail.
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Ditterential Performance Variables

It has been postulated that several vatiables may

" be important in explaining why EMT performance =

is not at a higher level, why some cases are diag-
nosed and not treated (“Enigma of the ‘B° Cell”),
and why some cases. are neithey diagnosed nor
treated. Such variables may include: company or
service affiliation (commercial, municipad, volun-
tary); company volume; individual EMT case ex-
perience (case volume); pre-EMT training (Ameri-
can Red Cross basic or advanced courses, Ameri-
can Heart Association CPRourse, etc.), patient or
EMT socioeconomic status, and the presence of
concomitant conditions (alcohol use, drug use,
psychiatric conditions). )

Concomitant Conditions

. The previous study (Yale Trauma Program,
1973) suggested that cases presenting with alcohol
use, drug use, or a psychiatric condition in addi-
tion to an underlying injury or illness might re-
ceive a lower rate of appropriate treatment than
those without the concomitant conditions. This

_ impression was based on(arz\all number of lacera-

tion cases, since no other dfagnosis group was suf-
ficiently large for analfsis. It was also based on

aggregating cases of all three concomitant condi-

tions. In the present study, an analysis of drug use -

- cases could not be carried out, since only 7 of 117

cases had a second diagnosis with mandated =

_ treatment. Three cases had respiratory arrest and
were treated appropriately and four had lacera-
tions, all wreated appropriately.: Psychiatric cases

. (N = 138) -also could not be evaluated for treat- )
ment appropriateness of secondary. diagnoses. .

. Cases involving alcohol use or abuse (N = 313)
could be evaluated for the secondary diagnostic

- groups of lacerations and abrasions. The appro- -

. priate treatment rate for laceration cases with con-

comitant alcohol use (N = 54) was 58% while. for

" all laceration cases was 61%. For abrasion cases

~: (N =48) the.rate of appropriate treatment in the

aggregated the treatment rate for alcohol use pa-
tients was 46% as compared to 54% for the total
group. . ' '

Two conclusions may be ‘drawn from this data.
First, the presence of EM T-perceived alcohol use
does seem 1o have an effect on rate of appropriate
treatment, although this effect appears to be mini-
mal. Sccondly, it is not possible to clearly demon-
strate any effect on treatment rates of concomitant
conditions without*having an exceedingly large sam-
ple of cases. It is estimated that at least 15-20,000
cases in the total sample would be necessary for this
evaluation. .

Company Type _

There were 21 separate companies represented in

the survey with a wide distribution in case volume
(Table XI). The only “municipal” servica (Ve) has
been classified with the volunteer’ services, since it is
staffed by five municipal employees who function as
drivers, but all attendants (>20) are volunteers.
Three commercial companies (C,, C3 & GCq) ac-
counted for over 61% of all cases. Commercial com-

_ panies as a group accounted for 82.7% of cases,

while volunteer services carried only 17.3% of cases.

A comparison of individual company (service) per- -
formance by diagnogtic group (myocardjal infrac-

tiorr, pulmonary edema, stroke, laceration,'and frac-

tured hip) is presented in Tables XIIA-XVIA. Rates'

of appropriate treatment vary widely: 49-100% for
lacerations, 33-100% for pulmonary edema, 0-50%
for stroke; 0-100% for laceration; and 0-100% for

fractured hip. Comparing all cases carried by com- -
mercial companies and by volunteer services reveals -
that, of the four diagnostic groups which -could be.-

evaluated, the volunteer services perfosmed mini-
mally better on 3 (myocardial infarction: 67% vs.

58%:; stroke: 24% vs. 23%; laceration: 60% vs. 59%), .
while the commercial companies performed signifi-
cantly better in the fourth group (fractured hip: vol-.
unieer = 17%; commercial = 44%). It has been pos-
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* uiaied that low’case volume, lack of repetiden of
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splint. As indicated  carlier,

“of cor rec

- cogniu

Shills, and a loosely strncnmed system of accomntabil
v an volunteer services may resalt mea lower vate ol
appropriate treatineants. That the volunteer ser vICes
m- this analysis did slighthy better than the commen
cial companies for 3 or 4 duagnostic groups is not .
remarkable as that they did not do mich worse. lh(
conditions in which they did camparatively well e
quire hitde skl manttcnance, with the possible excep
ton of Yacerattons, This analysis incasines task com
ph'linn thtes and not quality of performance; thus
15 possible that the quality of thetr diessings was not
as good as. that ot the commeraal companies, Iml
this was not subjectively observed by the interview-
ers. Ie would appear that the cogninve skills ot the
EMT (dignostic acumen) are not vélated (o service
aftiliation, and that simple mechgnical skilly do not
detentorate with low case volume.

lhe mmp.nwm of Hractoared hip, cases supports
this hypothesis. The volunteer se Pvices correctly
diagnosed all cases (N=6), while the commercial
services were correct i oonly 67% of cases (N=43),
/\ppl'upl'iall(' treatment rates show a reverse pattern,
however, with 44% of commercal company cases re-
ceiving lh( mandated treatment, compared o 17%
I'm" volunteer service cases. Most cases of fractured
hip are managed with a ‘Thomas (or Hare) traction
correct use of this te-
quires considerable traming and practice. Thewvolun-
teers diagnosed 83% of cases, yet did not wreat them
(B cell), whalg the commercials had only 37% i the
B cell. and 4n additon treated 14% on signs and
symptoms alone (C cell). This would suggest- that
complex manual skills may undergo (Icglul.mnn in
the absence of re p(lllI()ll even though cognitive
skills may yemain intact.

v

Company Volume

If cases are stwratified by company volume, as an

“index of individual EMT case experience, the find-

ings tend to support the above hypolhesu (Tables™
XIJ XVI(b) ). Low volumie companies have rates
dldgmms which are consiste nll) as hlgh as,

mgnosu() slulls in spite of low case expo—
sure. A comparison of appropriate treaunent rates

‘shows that low volume companies perform as well as, -

or better than, high volume companies for myocar-
dial infarction and stroke, slightly less well for laceua-
tions, and significantly lower for fractures of the hip.

With the exception of laceration cases, low volume -

companies have higher “B cell” rates than:de high
volumeé companies. These results again suggest that
while diagnostic skills may remain high, mechanical

(treatment) skills, especially those of a complex na-
ture, appear to undergp degredatlon with lack of .

repeuuon.

-~

(lable
cinnted less than T cases durimg the stndy pertod

Individual EMT Case Expeﬂence

Anandlbvsis of pertomuance of FM PSS snanhcd I
age and level ofeducavon (Fable XVID usaing
mnvodcudmb mbarcnon angl Laceranon as index condi
tions Laled o show anv sigmbicant pevtonmuance dit-
terences. Snanbving cases by mdwadual FMT (at
tendant) total case \’{!‘Innu tor cach ol hive imdex
condinons was done 1o; danty the possible miérac:
ton ol skill ve patnon and appropriate performance
NVHI AB). O all FMTS sinveved, 68.6Y

(Table XVI(A) ) as either droiver or auendant. OF
those Iisted s “attendant™, 61 1% capied fewar than
10 cases, while only 4.4% ol attendants Guned over
101 cases. _ .

For the mdex comditions (myocardial infarce-
ton, tractured dbia/fibula, stroke. pulmonary
cdema, and fraciured hip), (“&Igllt).\'l‘l(' ACCUTACY Was
higher for high case volumd (HCV) EMTs for only
one (fractured~mpywgscentially the same for one
(pulmonary cdema), and lower for the remaining
three condittons when compared 1o low case volume
(LCV)Y EMTS. Performance for HOV, AEMTs was
higher for three of five conditions (MT, “stroke, and
pulmonary edema), whilelower for Two (fractured
tb/fibula and hip). "B cell”
1.CV EMs for four.of five condigons while “D cell”

five

values were higher- for four of five  conditions for-

HCV EMs, . .
There are several biases which inﬁucmr these re-

sults and make interpretation difficuls. All high case

volume EMTs work for large commercial companies

vilues were higher for .

"
-

serving a Largely urban population, This population

tends to be older and o have lower sociocconomic,

level than does the suburban, pupululiun It also
tends to use ambulance services’ more readily, and
frequently with minimal indications. It is entirely
possible that the ugban population presents with

hiore subtle clinical findjngs, since they may call ear--
lier and with less pravocation. The ready availability .

of urban ambulance servicegnay result in a broader
selection of "patient pregepfations than is found in
the suburban populatigh® where ambulance services
are largely volunteer. An elderly population is more
prone to have the given conditions which were inves-.
llgdu d. yet mogt clinicians would agree that diagnos-
ing a “clinical” hip fracture or mild pulmonary
edema may be exe('edlngly difficult withowt .mull.u)
tests, especially in cldﬂly patients.

In addition to patlem selq,uon and presentation
biases, patient socio-economic level may be a con-
founding factor, biasing the EMT's treatment espe-
cially with reg.nd to lower SES pauents (see next sec-

performance, in #hat if he is excéedingly busy, he
may be reluctant to take the time to provide an in-
volved treggment (e.g., Thomas splint), or if he is

“close to the%hospital he may decide the qreatment is

not necessary for the short trip. The h T does not -

-

“tion). The case-load of the EMT may itself bias his

-

]

\
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function alone, but works.in a team. Whtle one
member (the attendant in this case) may have a LCV.

“the other may -have a HGV. The evahution s then

measuring the combined eftorts of both and not the
former ulm& Regardless of the biases, however, it is
the ultimat®rate of appropriate treatuent which s

“of pur;unﬂunl Importance.

Low case volume EM s in this survey had higher
rates of correct diagnosis than did HCV EMTs. High
cise volume EMTs appropriately treated the medical
conditions of ML, stoke, and pulmonary edema
wisre often than did LCV EMTs. LGV EMTSs, how-
ever, hpprnpriau(\glro;uc(l trauma cases (fraciured
tibia/fibula and hipy more frequently than did HCV

FMTs. P(‘i‘iﬂps"lhi‘ oSt important observations tO -

be made from these resualts is that diagnostic skills do
not seem to degrade even in the face of a low case
voluthe, and treatment of tradma cases remains as
high or higher when compared to EMTs with i high
case volume.
values for four of five conditipns, however, suggests
that mechanical skills (or at least treatment practices)
do degrade with lack of repetition. That the HCV
EMTs also had higher “D cell” values for 4 of b cases
raises the question of a patient selection or patient
presentation bias. ) ‘

This analysis does not clearly delineate the associa-
tion of process (appropriate treatment rates). and
case volume: It does suggest that diagnostic accuracy
may be independent of case volume and that an

educational feedback systein should be especially be-

neficial for low case volume EMTs, since they have a
high incidence of correct diagnosis in the, absence of
appropriate treatment (B cell values). -

Patient Socioeconomic Status *

A analysis of performance by EMT SES was not
“possible as a result of incomplete EMT SES data and
small sample sizes. An analysis of cases by patient
SES was possible and the results are presented in
Tables XIX and XX. Ten separate diagnostic condi-
tions were selected and cases stratified into quintiles
by patient SES (upper, upper middle, lower middle,

. upper low, and lower low classes). All conditions

‘were then evaluated in the usual-manner. Table XX

presents the evaluation results for the aggregate of

all cases. . .
Although the numbers tend to be rather small, the

‘That LGV EMTs had higher. "B cell*

well |mi(|: and are called upon o play the role of a
pmfvssinlml membet of the health care wam. Play
ing this role may be ditficult when the patient s well
cducated and an upper-class tmember, but is proba-

member with less education. To the Latter patient,
the EMT may indeed appear to be “a professional?,
it only by virtue of his uniform and expensive
equipment and vehicle. Of particulir importance s
that no data suggest that the EMT s unfavorably
biased in his treatinents of lower SES patients.

Implications for the D.0.T.'81-haur EMT Course

While the results of this evaluation are not na-
tionally generalizable and additional studies In
other areas are needed, the methodology for such
studies is generalizable. The results, however, still
have certaitf implications for altering both the con-
tent and cemphasis of the 81-hour DO course.
The course content is basically comprehensive and
the time allocated 16 cach general group of diag-
nostic conditions is roughly proportional to the
diagnostic incidefy€ rates. ‘Two significant excep-
tions are alcohol abuse and psychiatric disorders.
Both of these conditions are represented by higher
proportion of cases than the time allocated in the
course would suggest. Heart, lung and airway dis-
orders are the most life-threatening and offer the
greatest possibility for increased patient salvage,
but have only mediocre treaiment scores. It would
seem appropriate to broaden the coverage of these
topics and include some of the pathophysiology
within the curpiculum. The goal of this is not o
improve diagngclic accuracy? but to relate the signs
and symptoms to the mandated treatments in a
meaningful'and. relevant fashion. Additional. time
should be allotted for improving treatment
capabilities (as opposed to diagnostic accuracy),
stressing the need for treatment consistency, and
developing a greater familiarity with the indica-
tions '
woul em
priate treafment patterns for serious medical con-
ditiop#rand increased observation time in a busy

enférgency service should provide exposure to.

P

fractures and fracture management.

Dbly much casier when the” patient s a er-class

treatment. A coronary care unit rotation
cially helpful in teaching appro-

. An increased emphasis on obtaining a history as

general pattern seen in the summary table is re- well as eliciting and interpreting signs and symp-
by - 3 .. ‘e . . . 5 . - !
peated frequently in the’ condition-specific tables. toms is essertial. Treatments should be related to*

groups tend to have slightl‘y‘ higher rates

‘of appropriate treatment than do upper SES-groups.

Lower SES groups also have lowef “B cell” values,.

suggesting that EMTs may feel more comfortable'in
treating this

group than the upper SES groups, and -
: " .this appears to substantiate the “role playing”

" hypothesis. EMTs, especially in an urban setting,
_“tend to have a lower than average SES, and a 12th-

observations in terms of the underlying
pathophysiology, not merely thybugh a diagnostic
link. The EMT does not appear to treat consist-
ently when he makes a given diagnosis unless he
has an understanding of the undetlying processes

“and some appieciation of how his' treatments will
" benefit the patient. He should be a far.more reli-

~able attendant if he knows why he should carry out

“
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& l{fcgmﬂc.lc!é.lfpfl éducation. They afe young and: not.

a given treatment. The possible coexisténce of dis-
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cases with injuries or other medical conditions
should also Bie stressed in“the course, and espe:

cially the need for examining the alcoholic, drugA

user and psychiatric patient for signs of subtle or
secondary disorders. In this seriés, vecatment of
open soft tissue wounds among patients with con-

comitant alcohol abuse or alcoholism was only 46% -

as vompared to 54% for the total group. Treat-
ments should be provided with consistency, and
the EMT should be made aware of the possible ef-
fects of pcrsonal biases in his treatment patterns,
The necessity for the EMT to “make a correct
diagnosis™ is open to question. If this approach is
to be followed. the concept of mandated treat-

- ments must also be emphasized. Certain physical

symptoms and many diggnoses, once identified.
require definite trealmeﬁs‘ll should be made clear
within each EMT training course_that to dmgnusc
a fracture and not splint it, or to Pbserve a patient
with ¢yanosisjand fajl to provide oxygen (or as-
sisted ventilagon), is negligent. Spending 2 small
amount of additional- time within the curriculum
dealing with mandated treatments for specific
diagnostic groups should increase both diagnostic
accuracy and more- tmpor&antly the level of-ap-
propriate treatments. In the 2 x 2 matrix, this
woyld manifest as increases in.Cells A and C, a de-
crease in D, and should pld(ll(d") eliminate B-cell

CAases, , ) w.

" Role of the Refresher Training Course

The data presented previously should serve to
cl:u»ﬁdl!' role of the 20-hour refresher course in
EMT training. The course ‘should not be used to
reiterate the 81-hour course in capsule form, but
should provide instruction in the |mproved recog-
nition of manifestations of diséases and injuries,
how to obtain a history, formulate a working diag-
*nosis, and initiate appropriate treatment. More
importantly, the refresher course should have a
changing or dynamic curriculum, d®signed to ad-

~dress the areas of greatest diagnostic and treat-

‘merit deﬁcnencnes recorded locally The refresher
training course is an opportunity to reduce the

diagnosed but not treated group (B) to a minimum -

by ~re-emphasizing the mangated treatment con-
cept. It is also an opportunity to reduce the un-
dtagnosed and not treated case rate (D) by review-
ing elements of history taking and physical exam-
ination, For a refresher course to be responsive to
lodal patterns of EMT performance deficiencies,
‘an ongoing record keepihg and quality control sys-
:tem must. be implemented., The accumulated per-

- formance data shduld then dictate much of the
:content of .the refresher course. In ‘addition, the

“record' keeping/quality control system should be |
linked with daily or weekly feedback information
from the hospltals to ambulance ‘units and indi-

. -

4

{
G
vidual EM1s. Pertodic information fedéfhack

should help maimtain a high level pt work interest
in the EMT and should continue the education
process between rcetresher courses.

1

Rguarch Priorities X

Additonal research is necessary to determine
the optimal structure of the feedback system pro-
posed above. Several alternative strategies are
readily apparent, including pesiedic feedback of
aggregate performance data to all ambulance
units, feedback of information aggregated by indi-
vidual unit to that unit with total aggregated data
available as a comparison. Provision of feedback
linked to follow-up triining. using eithet the sys-
tem opel alm/managc . o EMT trainer, or a
physician as instructor. The instructor may then
work with either groups or indtvidual EM'T's to
improve performance in identified problem areas.

Research to identify the optimal configuration
of feedback wyslelﬁ clements will requile a highly
controlled environment with an existing quality
control (performance evaluation) and data keep-
ing system, large numbers of FMTs and patients,
and the ability to group EMTs into separate
“treatment” groups. for exposure to differing
forms of feedback instruction. The results of such
a research project would have tremendous implica-
tions. They would establish the practical utility of
record keeping and quality control system in im-
proving performance, and additionally demeon-
strate the optimal constellation of feedback system
elements: individual vs. aggregate data feedback,
individual vs. group retraining, and system man-
ager vs. EM'T trainer vs. physician teaching within
the feedback system. Such research would: hope-
fully allow bne to assess the various tradeoffs be-
tween improved performance with alternative .
feedback systems and the cost entailed with each
system. This would allow system operators or EMS
councils to select the optimal balance between cost
and benefit. '

Research is also necessary to establish the impact
of EMT mandated treatments on patient out-
comes. It is quite possible that certain mandated
treatments, under close examination, would be
shown to be of little or no value. One)could cer-
tainly question the necessity of dressing an abra-

" sion, puncture wognd, or most aniimal bites.

Where mandated treatments can be shown to im-
prove outcomes they should be retained and rein-

forced; where such may not be the case, they

should be discarded or made ‘optional. Develop-
ment of a weighting systéem for mandated treat-
ments is also necessary. Clearly, providing CPR is
more tmportant “than dressmg an abrasion, and
splinting a- spine more important than splinting a
finger. Any attempt to develop an overall EMT"



performance index must include such a system of

reatment priorities (weights). -

Finally, rescarch is necessary to determine ways
10 assess the quality of EMT treatments and not
merely measure task completion rates. 1t the
treatment appropriateness factors are all high, but
the treatments are administered improperly or in-
adequately, they will pot benefit the patient. Ob-
servation of EMTs in the field and the dévelop-

ment of appropriatgglevices to assess the quality of

care is critical,

Aruitoxt provided by Eic:
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Summary | .
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~An evaluation was conducted’of the diagnostic
accuracy and treatment appropriateness of £MTs
in caring for 4,455 consecutive patients during a

4% month périod. Patient-specific clintcal informa-

tion including EM'T diagnosis and treatment, and
_physician diagnosis was collected on a one-page in-
strument and EM'T data validated by observers.
There were 58 diagnostic conditions for wflich
treatments could be l‘ll‘IIlddl((l as detevffiined by a
physician panel. There were 2,238 (50%) patients
dth 2401 separate diagnoses for which mandated
treatments were applicable. Cases were grouped by
physician diagnosis’ and EMT diagnostic accuracy
was. measured using physi( tan diagnosis as the
standard. Rates of appropriate treatment were de-
termined by measuring compliance with the list of
- mandated treatments.

The evaluation of EMT performance demon-
strated the level of effectiveness of the EM'T, his
\diagnostic accuracy, and his rate ofappropriate in-
L s len&gmions. Diagnostic accuracy tends to-be
' mediocre, but treatment appropriateness varies by
diagnosis and severity: Life- lhlealemng or serious
‘medual and trauma conditions receive appro-
priate treatment far more frequently than non-
serious’ conditions. Appropriate treatments are
more often based on abserved signs and symptoms
than on diagnosis, and are also ‘more frequently
provided when signs and symptoms are severe
than when not. The evaluation supports the gen-
eral format #nd content of the 81-hour EMT-A
course, but points out several areas where a
change ™ educational approach and emphasis is
essential. §t also clarifies the.role of the Refresher
Training Lourse. Variations in diagnostic aceuracy
| apeutic appropriateness may be accounted
for by numerous variables, but probably not the
course curticulum per se. Accordingly, such prob-
‘lems must be corrected at the local level through
re-¢ducation and refresher: courses and through
frequent feedback of relevant information. Addi-
onal research is necessary to clarify the dptimal

. ~stzrategy forimplementing such a feedback system.

References ) \

¥ 4 N N

I. Committee on Emergency Medical Serviges;
National Academy of Sciences, Roles and Re-
sources of Federal Agencies in Support of Com-

prehensive Emergency Medical Services, 1972, p.
3. .

2. National Safety Gouhcil, Aecident Facts, 1971,
p. 7.

3. U.S. Department of Commercé, The American

Almanac, 1974, p.62.
. Boyd, D.R., (ed), “T{e\s;ncrgcncy Medical

Technictan-Ambulance”, {Trauma Newsletter,

-

1:3, 1972, ,

. Frey, C.F, D.F. Huclke & P.W. Gilkas, “Re-
suscitation and Survival in Motor Vehicle Ac-
cidents”, J. Trauma, 9:292, 1969.

). Con, R.D., “The Prehospital Care of Medu al
Emergencies”, Proceedings of the Marylond Na-
lional'(,‘onj}’renre of Emergency Health Services,
1972, p.54.

. Dimick, A.R.,
Emergency Department’,
Medicine, 48:151, 1970.*

8. Conrmittee on Emergency Medical Services;

National Academy of Sciences, op. cit., p.4.

9. Fagrington, J.D., “Death in a Ditch", Bull.

Amer. Coll. Surg., 52:1-6, 1967. . i

- Wt

-

“Care of the Injured in the
Postgraduate

~3

~

10. Frazier, W.H,, J. Cannon & R. Lally, “EmeA-
gency Medual Technician Performanc

~ Evaluation: A Clinical Trial”, Proceedings of the
American Association for Automotive Medicine,
1973, p.58.

Il. Committee on Emergency Medical Services;
National Academy of Sciences, Training of Am- .
bularnce Personnel and Others Responsible for
Emergency Medical Care of the Sick and Injured at

- the Scene and During Transport, 1968.

12. Safar, P., G. Esposito & D. Benson, “Emer- .
gency Medical Technician 'as Alifed Health
Professionals”, Anesthesia & Analgesia, 5428,
1972.

- Connecticut General Statutes Annotated: Sec.

7. ~20-385. \ /.

14. Morando, R ‘National Reg:stry for EMTs.”

- Pape prssented at Yale-New Haven EMT
ConfSrence. Septembcr. 1975.. ' -

da: - 0



-

, 3

15. Truclove, J. W. A proficiency examination for
emergency medical services - “'The EMT Pro”
HSMHA Grant #1RISHSO105601.

16. New Haven Health Care, Inc. ’d Yale
Trauma Program, Yale University - In con-
junction with HRA, DHEW. Proceedings of

* First national symposium on emergency medi-
cal technician evaluation and emergency

! paraprofessional utilization. New Haven,

Connecticut, September 23-24, 1976.
17.,Sadler, A.M., Project Direcggr, 4 Studyand
Analysis of Emergency Medica ces i (Ionm-
~ ticut, Yale Trauma Program, 1972. - |
18. Balla, C.T'., Patterns of Utilization of Ambulance

. -

~_ Services, unpublished study, IS)&&. |
19, Sadler, AM., op. cit. p. 14. . L
90. New Hidven Health Care, Inc., Socioeconomic
Characteristics of the Population, Oct. 1975.
BV
) V L}
. ‘ . :
’

Figures and Tables
\/

/ . ® \

“

* .Figure 1: Dlagnootlc/trdaimoni matrix

-

Treatment
B +Appropriate Inappropriate
(+) (-)
Correct A(*+4) B(+.,-)
Diagnosis +)
Incorrect _ L
) C(-4) D(--)
Figure 2
’
_Signs & Symptoms > Diagnosis D Treatment
- . Figure 3
Signs & Symptoms > > Treatment
A N Py
N ~ .
\\ 7
Diagnosis
* <
'Y L)

39



Table I: EMT mand.to‘ treatments by diagnosis

HEART, LUNG and AIRWAY

1. Cardiac Arrest:
" 1) cardiopulmonary resuscitation

2. Respiratory Arrest;
L] 1) assisted ventilation
2) airway
3) suction

3. Myocardial Infarction:
1) oxygen (mask or nasal cannula)
or assisted ventilation
2) position (head up, smlpg suplno
or comlort) /
4, Anglnl:
1) oxygen (mask or nasal cannula)
or assisted ventilation
2) poslllon (head up, sllllng or com-
fort)
3) reassurance '
5. Arrhythmia:
1) oxygen (mask or pasai cannula)
or-assisted ventilation
i 2) position (suplno head up, sil
. comfort)

6. Pulmonnry Edema:
* 1) position (head up, sit or comfort)
"2) oxygen (mask or nasal canhual
or assisted Yentilation
~ 3) reassurance ’

7. Emphysema (chronic obstructive
pulmonary disease):
1) oxygen (mask or nasai cannula)
or assisted ventilation

2) position (head up. sittipg, or

\ comfort)
3) reassur

8. Asthma:
1) position (smlng head up or com-
fort)
2) reassurance ‘

9. Pnetmonia:
1) oxygen (mask or nasal cannila)
or assisted ventilation '
2) position (supine, head up, sti,
- comfort)

10. Pneumothorax: .

1) oxygen (mask or nasal cannula) h

or assisted ventiiation -

2) position (supine, head wp, sit,
comfort) )

3) reassurance

11, Smoke Inhalation:
- 1) oxygen (mask or-nasal cannuia)
or assisted ventilation
2) position (head up, sit, or com-
fort). »
12, Stroke (C.V.A)):
1) oxygen (mask or nasal cannuig)
_ or assisted ventilation :
2) position (supine, aldo. or prone)
- 18, smuro ST
4.' Q airway management (bite
v oral or nasal airway or suct n)
2) pumon(oldootprom) :

g

<

14. Foreign Body In Airway -
1) clear airway or suction
2) oxygen
3) resuscitation

MISCELLANEOUS MEDICAL
CONDITIONS

15. Hyperventilation Syndrome:
1) paper bag rebreathe
2) reassmenco

18. Carbon Monoxide Poisoning:
1) oxygen (mask, nasal cannula) or
assisied ventilation it. not breath-
ing v
17. Drowning: :
1) CPR, or oxygen with assisted
ventiiation (if pulse present)
'2) CPR, or O, by mask/cannula (it
pulse and spontaneous respira-
tion present

18. Unconscious States (nol included
in other diagnostic groups):
1) position: side, prone, supine

19. Ruptured Viscus:
1) position, head up or comfort

. Intections or Inflammatory Abdom-
inal disease:
1) position: supine, head up or
. comfort position

21. Psychiatric lliness:
1) reassurance

22. Upper Respiratory Infection:
1) reassurance

23. Suicide Gesture: -
1) reassurance

24. Insulin Shock:
1Npone (note: EMTs did not carry
ucose in vehicles)

25. Drug Overdose:
1) none

26. Alcohol Ingestion or Alcoholism:
1) none

27. Upper Gastrointestinal Bieeding:
1) none

28. Lower Gastrointestinal Bleeding:
1) none

FRACTURES

29. Cervical Spine Fracture:
1) short or long backboard and
‘cervical collar or sandbag
2) position (supine, side, or prone)

30. Thoracic or Lumbar Splno Frac-
ture: .
1) long backboard or scoop

‘31. Fracture of S8qcrum or coccyx:
1) long backboard or scoop

32. Fractured Pelvis: (
1) sling, sling/swathe or air arm or
' boud with lwatho

R 1

BY

34

35

36.

37.

38.

39.

40.

41,
42.
43.

44{
* . 1) splint (any)
45,

1) splint (Thomas,

chldmd Humerus ~.
1) sling, sling/swathe, or air arm or
board with swathe

Fractwed Eibow
1) sling, sling/swathe, board. or
pillow

Fractured Uina and/or Radius:
1) board, air arm, or sling/swathe’

-

ch!ured Wrist:
1) board, air arm, sllng/board
pillow

Fractured Hand/Finger:
1) board or air arm spling

Fractured Hip:
1) splint (Thomas). long back-
board, or scoop

Fractured Femur:
1) splint (Thomas or traction,
board, or long backboard)
2) rx:) above splints or scoop
, (ludged marglnhlly acceplable)

Fracwred Knee/Patella:

long .leg alr
board, pillbw or long backboard)

Fractured Tibia and/or Fibula:

1) splint (Thomas, long leg air,

. board)

Fractured Ankle:

1) splint (Thomas, long or short leg
air, board pillow)

Fractured Foot/Toes:

L4

Fractured Skull:

" 1) none

46.

Fractured Faciai Bone:
1) none

DISLOCATIONS

48.

49.

50.

52.
1) long backboard,

83.

Dislocated Shoulder:
1) sling or sling/swathe

Dislocated Elbow:
1) sling, sling/swathe, air arm,
board or tuli-arm plliow

Dislocated Wrist:
1) air arm, board ot plllow aplint

Dlslocaled Hip:
1) long backboard, scoop with pll-
low or Thomas splint

Disiocated Knee/Pqteila: .
ard, Thomas.

or long leg air splint

Disiocated Ankle:

1) lonyg or short leg air, board, or
piliow splint u

OPEN SOFT TISSUE INJURIES
54. Laceration:

88,

1) dressing
Avulsion:

1) dressing

-
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Table I: EMT mandated treatments by diagnosis—(continued)

r
56. Amputated Facial Part. 1) dressing 3) dressing (immobilizing or splint)
1) dressing -62 First Degree 66 Ruptured (Lacerated) Liver and/or
57. Amputated digit' - 1) none Spleen.
1) dressing 63. Second Degree. ) 1) position (shock o1 supine)
" 58, Abrasion: ‘ 1) dressing or burn sheet 67 Hemothorax:
_13) dressing ‘ 64 Third begree. ’ 1) oxygen (mask or nasal cannual) -

2) position (shock, supine, or com-

59. Puncture Wound: . 1) dressing or burn sheet
1) dressing fort)
3) reassurance
! 60. Animal Bite: \
' 1) dressing MISCELLANEOUS TRAUMA la .
e SR o 65. Snake Bite. , .
BURNS > 1) tourniquet ' ;
81. Chemical: 2) position (any except walking or :
1) irrigation sitting)
—-—’\ R R
~
Table Il (A); Diagnostic mix of ambulance cases
% of ) % of
- Cases Cases
% of with % of with
. Completed Mandated Completed . Mandated
- - ' Cases Treatment Cases Treatment
Diagnosis (M.D.) N ‘N4150) (2401) Diagnosis (M.D.) N (41%) (2401)
Cardiac Arrest .. ............... 77 186 321 Fracture of:
Respiratory Arrest .. ............ 14 0.43 0.58 Hand/Finger ................... 13 0.31 0.54
Myocardial infarction-........... 86 448 7.75 3 11+ 49 1.18 2.04
' 0.65 1.12 FOMUL . ..ot e 20 048 0.83
0.72 1.28 Knee/Patella .. ... ............ 13 0.91 0.54
0.58 1.00 Tibia/Fibula .. ... e 33 0.80 1.37
0.99 1M Akl . ... ..., 18 0.43 0.75
\1'.23 2.12 FootToes .. ... .. S 5 0.12 0.21
1.61 279 SKUll 20 0.48 _
0.27 0.46 FaciaiBones .................. 30 0.72 —
. 010 , 0.7 Mandible ... ... ....o.oiains 7 0.17 —
. : 255 4.41 . :
Selzure ... 130 3.3 5.41 Dislocations of.
 FB.inalrway................0. 15 038 - 062 Shoulder . ..............oovnenn 16 0.36 0.62
Hyperventilation Synd. .......... 152 3.68 . 833 EDOW .....coovviieeniiinane. 3 0.07 012
Carbon Monoxide Pois. .. ....... 1 0.02 004 WIS ..oy eeeeeninnines 1 0.02 0.04
Drowning ........... ST 2 0.05 0.08 HID . eeeeeiee e U 1 002 ' o004
Unconsclousness .............. 5 0.12 . 021 Knee/Patella .................. 4 0.10 0.7
Ruptured Viscus ............. R I 0.02 . 0.04 Ankle . ...l 2 0056 0.08
"2.34 4.04 ’ ' :
3.2 5.54 - Open Soft Tissue In/uries o
1.18 2.04 Laceration .............cco00.n. 531 1280 22.12
043 0.75 Avulgion ........ il 12 0.29 0.50
- 0.55 T Amp. FaciaiPart ............... 12 0.29 0.50
2.82 - Amp.Digit ... 5 0.12 0.21
754 + @ — Abrasion ... ... e 239 576 . 995
0.24 = PunctureWound ............... a7 0.89 1.54
0.63 - AnimalBite ............... N 8 0.19 0.33
' : Burns: . .
0.07 0.12 Chemical ..... e e 1 0.02 0.04
. 027 0.46 Thermal: 1, ........ SRR 10 £ 024 —
0.08 0.08 SRR 12 029 050
0.27 048 * < TR 4’ 010 0.17
020 0.580 : '
058 1.00 Miscellaneous Trauma " . : .
‘008 - 008 Snake Bite ... .. T e 1" o027, 0.48
0.58 100 Rum.l-ivorw T S ] 014 . 028

] ..u\;-n;‘.-.aalc»ib'--r!tt ‘.a - 0.31 ) 0-“ . .'H'm" ----- RN _ 3 : 0.07\ N 0.12

V)



.Table II (B): Diagnostic incidence of

ambulance cases

(Non-mandglod Treatment Cases)

Table IV: Fractures: diagnosis and treatment

by region

#N #A B A8 #AC %A1 C

Spine & pelvis \ 27 6

% of 22% 19 70%
b To((:" Lower extremily 138 76 58% 74 %
L 47 53% 5 28%
Sampie  PPOTOIOmY B8 AT o AR
Diagnosis (M.D.) N (4.4549) Totals 263 129 51% 11 47%
No observable injury or iliness . ... . ... .. ... 503 11.29
Sprains other thanback . .. .. .. ............. .. 29 0.65
Back pain/sprain including disc disease ... .. .. 72 1.61
Contusions .............................. ... 373 '835 S
Concussion/cetebral centusion ... ... . . 63 1.41 - B .
Epistaxis .. ....... . ... e 9 020 Tablé V: Dislocations: diagnosis and treatmgnt
Abd pain (unspec.)} includes renal colic, ... ... 43 0.96 . by region
PID. ulcer pain, pancreatitis : )
Hernia (ndt obstructed). . +....... SRR 8 0.18 , - N & B““/ B
: . #A+C %A+C
Intestinal obstructlion. . ................ ... ... 7 0.16 - - ’ ArB %A+ Y
Urinary retention . ........................ .. - 8 0.18 0pper extremity ... ... .. 19 14 79% 8 42%
Urinary tract infection ... ... . .......... 17 0.38 Lower extremit 7. 3 43% 4 57%
Cancer (including tumor and Ieukemla) ....... 49 1.10 y oo ;
Constipation/tecal impaction ................. 13 0.29 ‘ - i
Headache ...............coiiiiiiiiivnunnn. 10 0.22 . \
ADSCOSS ... .. ... .ot 11 0.25 Table VI: Soft tissue injuries
Faint (snycope) . ........................ e 69 1.55
Pregnancy and spontaneous abortion ..... .. .. / 20 0.45 A op,,, Wounds
Anemia ............. ... e VA | 0.16 N
Delerium tremens ... .. .. .. i 8 0.13 -~ #N #A+B %A+B #A+C %A+C
Diabetes ............... ... ... .. ... 38 0.85 :
DIBITNGA .. ...\ oo 3 007 Lacerations
Transignt cerebral ischemia attach (TIA) . . 21 047 Abrasions v t
Fever of uUnknown cause ... ............ ... 15 034 ALL Bites 844 573 68% 458 54%
OB MOGIA . ..o oo 6 013 Puncture
Meningitis . ....... [ 3 007 ) wounds, .
Non-specific gynecologic problems etc.
(l.e. vaginitis, etc.) ....................... 19 0.43 All except
abrasions ... ... ....... 605 488 B81% 365 60%
1.
Total % 31.88 | » 8. Burns r
N All including ,
Table lli: Medical cases: dlagnosis and Chemical ......... o221 78% 14 82%.
*  treatment by groups : | (of 17%)

. A. Major Notes: a. ail 1° burns omitted (no Rx)

#N #A+B %A+B #A+C %A+C

Ali Heart, o .
lung. and alrway . '
problems ............... 783 57% 376 48%

Cardlac & resp..

arrest M.|., angina, - :
C.0.P.D. arrhythmia, ‘ v : .
CHF. ......L......... 399 209 52% 261 65% . .
8. Minor
Misc. Med \ . | |
Probs .......... e 047 462  48%_ 187 41%"
C. Totais ) . f’,-- .
All medical , : . ‘ 48 N
. _probo PPN L1730 000 52% 563" 45%° , ’ \
. Nolu a. only 480 cases with mandated Rxs S

'Wimtmmmmnu o _ . _

~
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Table Vil (A); Heart, lung & alrway

. . ° -
] . ' Based on MD Dx Based on tMT Dx
magnoe;?} N N %A %B  %C %D N %A %C
Cardiac arrest .. ... . . o . . 77 74 9 6 10 89 64 19
Resp. arest . ... .......... . . 14 21 7 43 29 t2 25 50 .’
Myocardial infarct ... ... ... I 186 39 15 24 22 212 34 40
Angina . ... ... .. e 27 19 4 44 33 29 17 45
Arrhythmia ... ... ... .. PR ‘ 30 -7 23 30 40 19 11 21
PUIMONary 6d8ma . ... ..o % ,4 3 4 46 13 33 24 70
EMPhySOMA . ... .. e 41 27 12 34 27 29 a8 17
ASTRMAB . o oo .51 49 22 22 7 54 46 22
Pneumonia ....... ...... R -2 7 16 34 43 30 17 13
»  Pneumothorax . . . ... .. NP , 1" 9 9 18 64 4 25 0
—— > Smokeinhal. ... e 4 100 0 0 0 7 57 14 ‘
SUOKE - oo w06 20 58 7 . 15 155 17 10 43 !
Seizure . ... . ... ... AR 130 1" 55 0 34 149 9 8 '
FB.in QITWAY ..ot J6 13 73 0 13 24 8 8
_ ) - .
Table VIl (B): Diagnostic factors—heart, lung & Table VIl (C): Treatment tactors—heért, lung, &
. alrway ‘alrway P
Total % | ¥ SV ~
_Diagnosis A+B X K N Sel. X' Spec. Diagnosis A AR A &
- e i T
- s . ’
Cardiac arrest ......: 83 72 17 83 28 72 Cardiac arrest ................ 83 81 89 22 19
Resp. arrest ......... 28 33 71. 29 67 33 Reep. arrest ... ..<........... ¢ 75 64 75 40 36
Myocardial infarct.... & 54 47 46 54 53 47 Myocardial infarct............. 71 60 68 42 40
Angina*.............. 23 21 67 33 79 21 AnGina . .......... FEETERRRRERY 62 63 83 43 J37 .
Archythmia .5 . ... " 30 47 70 30 53 47 Arrhythmia ................... 32 a7 & 63
. , . ) . .
Pulmonary edema ... 42 30 5842 30 *Pulmonary edema .. ..... ( ... 73 83 90 43 17
Emphysemay~. .. ... - 39 55 61 39 55 Emphysema ......... e 55 61 69 17 39
ASthma ....coovvinnn 71 . 87 29 7 67 Agthma ..............4.. ... 69 n 69 -25 2&,
Pneumonia .......... 22 50 78 22, 50 50 Pneumonia ........ L ... 30 442 33 13
Pneumothorax . ... ..: 18 * 50 8e 18 50 50 Pneumothotax . ... .J..... [ 25 27 50 0 73
. Smoke inhal. \QD 57 0 100 43 57 Smoke Inhal. . fi....oonnnn 71 100 100 20 o
Stroke .............. 78 54 22 78 46 54 Strok®B ... N 20 26 25 26 -4
Seizure ............. 66 58 34 668 42 58 Seizure ................enn 17 11 16 ,46 89 .
F.B.In alrway ....... 8e 54 13 87 46 54 ~F.B.inairway ................ 17 13 15 50 87
. . -
4 : -
Table Vil (D): Diagnosis/treatment -
) ) ’ , comparisbn—heart, lung, & alrway
' o | o E , Bl Al "
' Diagnosis - , Dxl Dxi Y A A A
t . : -
) o . Cardiac arrest , 1 92 83 89 68
{ : Resp. arrest 25 e7 75 78 75
X \ Myocardial Infarct 32 61 n 68 73~
' Angina ' 17 29 62 63 57
' rd Arrhythmia 78 18 32 22 40 .
‘ edema 10 45 73 “90 65 (
’ ) ema 31 44 65 69 38 .
. 31 69 69 69 67 o
Coe T e _ 67 18 30 33 27 '
. neumothorax 50 33 25 50 O
. Smoke Inhal. ) 0 100 .71 100 33
Stroke 7% 75 20 25 14 S
. - . Selzure o4 1.0 17 18 18 N
e a 4 . F.B. In alrway 85 100 17 16 18 ° .
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Table VIll (A): Misc. medical conditions

Based on MD Dx Based on EMT Dx
Diagnosis N %A %B %C %D N %A %C
‘ — T e s
Hypervent. synd. .................. ... ... .. ... e 152 3 N 1 65 130 4 2
Carbon monoxide pois. .. ... ... ... . ... . . . . 1 100 0 0 0 1 .100 0
Drowning . ... . ...... . .. . .. .. ... .. . 2 0 0 100 0 0 0 0
Unconscious .......... A 5 20 0 0 80 22 5 55
- Ruptured viscus . .................... ... ... l/ 0 0 100 0 0 0 0
Intectious/Inflam. ) N .
abdominalcond. ...... .. .. .. L . 97 19 14 37 30 52 35 21
Psychiatric iliness ........... [N € 133 35 22 28 16 128 36 23
Upperresp.int. ... .. ... .. PP 49 16 8 © 43 33 30 27 43
Suicide gesture .. ... ... ... ... ... ... b 18 °\ 6 56 39 10 0 40
- ‘ . .. . . -~ .
" 44 insulinshock ...........*....... L 23 L : ' 20
Drugoverdose ..................... ... ... ... 117 - . - - . 138
Alcohol eftect(ism) . ................ ... ... .. ... ...... 313 - - - - / 138
LawerGlbleed ...................... ... ... ......... 10 - - - - 7
UpperGibleed ..........................coiiiiiinnn.. 28 - . . - -25
) . Table Vil (B): Diagnostic factors—misc. medical conditions N
' ' o Total % 4 {
Diagnosis ' A+B | K. X Sel. X Spec.
g o
Hypervent synd. : 34 40 66 34 60 . . 40
Carbon monoxide pois. . » 100 100 0 100 0 100
Drowning b 0 100 0 0 100
Unconscious . 20 4 80 20 98 4
Ruptured viscus _ ' . ] ~ 100 ] - -
Infectious/Inflam - ‘ . .
abdominal cond. . ' 33 62 67 ‘33 38 62
Psychiatric iliness 57 59 44 56 a1 50
Upper resp. int. 24 T 40 76 24 60 40
Suicide gesture -~ ’ 8 10 94, 8 90 10
Insulin shock | | | 52 80 48 52 40 , 60
Drug overdose : . 78 66 22 78 34 66
Alcohol eftect(ism) R 51 59 49 51 41 ‘59
Lower G| bleed . _ 20 28 80 20 A 29
Upper GI bleed 50 52 50 50 48 52

Table VIii (C): Treatment factors— misc. medical

] conditions
{_ Disgnosis Y YO Yy v
Hypaervent. synd. ............. 6 4 10 33 96
\ Carbon monoxide pos. ....... 100 100 100 0 09
Drowning..................... 0 100 . — Q 0
- Unconscious ................. 50 20 100 92 80
. Ruptured viscus ~ 100 ~ o 0
Infectious/Inflam. .
abdominal cond. ............ 56 56 56 17 44
Psychiatric iliness ......... ... 69 62 61 26 38
Upperresp.int: ............... 70 59 67 31 41
/\Sulcldo gesture ............... 40 56 0 29 44
Insulin shook ................. - . . -
. ) Drug overdose ............... - . . - -
' Alcohol effect(ism)............ - . - . .
Lower Gibleed ........... A . - - .

N - B - » Upper Qi blead ....... PP - - ) .
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_ Table VIl (D): Diagnosis/tPeatment ‘
comparison—misc. medical conditions
( © B Al
Diagnosis Dxi Dxi Y Yy
Sy
r
/
Hypervent. synd. . .. ... 90 83 ) 10 4
Carbon monoxide . ... . .. 0 100 100 100 0
pois. ‘
Drowning............... 0 0 o - Y
Unconscious ........... 0 100 59 100 57 1 ) .
Ruptured viscus ........ 0 o . - - ' )
infectious/Inflam . .. ... .. 44 33 56 56 55 " B
abdominal cond.
——— Payehiatric ifess ... .. -38 56 59 . 61 85 A
Upper resp. inf. ......... 33 29 70 67 28
Suicide gesture ......... 100 0 40 0 44
" insulin shock ........... - - - o
Drug overdose ......... - - - - -
Aicohol effect(ism) ...... - )
Lower Gl bleed ... ... .. - - - - -
Upper Gl bleed ......... - . - - - ) ‘
¢ )
) ] -
~ \_‘ Table IX (A): Fractures
7 . . Based on MD Dx Based on EMT Dx
Diagfiosis N %A %B %C %D N %A %C
: : : \
Cervical spine ........ T R R EER RS 3 67 o .33 8‘ 18 " %2 E
Th/Lumber spine .............c.oiiriieininniaieen: 1 -0 9 82 9 10 0 - 750
Sacrum/Coccyx . ............ U, e 2 .0 0 50 50 0 0 0
Pelvis .............. It e e .o M 18 9 36 368 8 50 25
CIRVICI® - oo oo e e e e e o 12 17 33 17 33 20 10 10
- HUMOIUS ..o DU | 24 17 29 4 50 28 14 21
o BIDOW . e e e e 2 0 50 50 v 0 7 .0 29
Ulna/radius .. ... TP 24 25 17 17 42 25 24 32
Wrist ...... e it 13 3, 62\ 8 0 25 16 _16_
HaNA/MiNgOr ... ....cooiiiverennini s 13 0 54 0 46 14 0 7
HIp o ST g © 49 53 18 14 14 81 43 23
FOMUM. ..o et eiiaannenns R e - 20 40 v 5 45 10 28 29 50
T KNOO/PBIBIA . ... PR K 0 0 46 54 14 0 84
lejalﬂbu}a.‘—:......;.,...................f ............. 33 24 30 18 27 40 20 28
N OANKIe L e oo, 18 44 17 1 28. 48 17 58
FOOUIOBS ... .. ovevvineinneeiieneneeseesaneeeee 8 20 40 0 40 7 14 29 <
©8kull..... T T PN TTIITE R ... 20 - . . 15 - -
" Faclalbones ................ e P 30 - - _— -, 27 - PR
Mandible ........... Ceeens e P 7 - - - - 4 - -
. Diglocations P .
‘ Based on MD Dx . Based on EMT Dx

" Diagnosis N %A %B  %C %D N %A %C
. N ) . Y
16« 20 63 7 . 20 24 13 4

3 100 , 0 0 0 8 38 13

1 o .0 100 o 1. .0 100

1 0 1 100 0 ) o 67

4 0. 26 .0 25 10 20 40

2 0 0 50 50 1 0 100

!
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) : Table IX (C): Treatment factors—fractures
' Table IX (B): Diagnostic factors—{ractures hd e
, N _ . ' Diagnosis Y YO ¥y oy
Total % * .
i X ' X" . ' .
Dleanosie A+B X' Sel X' Spec. . Gervical spine ........... ... 53 100 100 73 0
— 5 Th/Lumber spine ............. 50 82 0 3¢ 18
Cervical spine .... 67 1 33 67 89 1 Sacrum/coccyx .. f.... ... a 50 0 0 50
Th/Lumber spine .. 9 10 9 9 80 10 Palvis ...........ooeiin, + 76 " 54 67 40 45
Sherum/coccyx .. 0 1 ' ‘
pemCOCYX - an 73 2 6 9 Clavicle ...................... 20 34 33 33 67
e . : - HUmerus ..................... 3 21 36 55 79
— Clavicle .......... 50 30 ‘50 S0 70 30 Elbow........................ 2@ - 50 0 67 50
Humerus ......... 33 39 654 46 61 39 Ulna/radius ................... 56 42 60 44 58
Q Elbow ...... e ‘80 14 S50 80 88 14 Wrist ... 32 38 33 .44 62
L Ulnafredius ,...... 42 24 58 42 60 40 _Hand/tinger ...... TETTTIPIp .0 0 0 100 100
Wrist ..... perreans 93 48 8. 92 52 49 : : ‘
o HID oo v 66 67 74 30 33
r Handflinger....... 5 50 46 84 80 80 . eemur. F "7 o5 8 58 15
Hip....... e 7 57 29 71 43 .57 Knee/patella.................. 64 46 0 60 64
Femur..../....... 45 32 55. 48 75 25 Tibia/tibula ................... 48 42 44 44 58
Kn../p.g.){. _____ > 0 0 100 0 100 0 Ankle ..............ell 75 55 73 74 44
Tibla/tibula ....... 84" 45 .45 55 55 46 Foot/toes ..... (rrrreeeeeie... 43200 33 67 8O
Ankle .i.......... 6} 23 39 61 77 23 Skl , , : -
o 8 ......... ‘ . 4 ) SRR R e - - o - -
uFoot/Spu 80 _ 43_ D 80 87 43 Facialbones .................. - - - - -
Skul ...... .'. ______ . 38 48 65 35. 53 . 47 Mandi}blo ........... TTETTIYS - - - - .‘ -
Facial bones . ..... - 83 59 "6 54 40 80 : B o :
Mandible ......... 43 756 57 43 25 75 ' . Disiocations .,
.. i ) . - [ ] ’, ‘ . \‘_‘,‘ [}
. Dislocations ' Diagnosis Y Y O¥ Y w
Total % : A ~ - '
N ) . F ] 1] 1] - X" Sholﬂd“ ------------ G et 17 27 27 . 20 73
Diagnosis . A+B - X, x 1= Xt 1-X EIDOW « .o vvrreennnn. . 50 100 100 25 O
— —— ©owrist.......... ST 100 100 b[ 50 0
Shoulder ......... 73 46 27 73 54 46 - :
" Elbow . ... ... 100 38. 0 100 63 . 37 HIp oo . 67 100 0 80 0
' I RS 0 “'100 0 100 0 . Knee/patella...... T 60 50 67 67 80
' . RS . Ankle .:......................100 50 O 50 50
0. 0 160 ©0 100 O — ’ - —
7 30 25 75 -7 30 :oglcot:m:o \
+0 0100 0 100 0 ° bA+B=0 - .
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Table IX (D):
Dlﬂooldtnatmont comparison—fractures
o B Al
“Diagnosis ~ Dxi Oxi Y Y' Yy
Cervical spine ... .. . \ 0 67 53 100 47
Th/Lumbar spine .. ..... s 0 50 0 56
Sacrum/cocecyX ......... 0 0 ~ 0 0
POIVIS .. veeeiiiiiens 33 33 75 67 83°
& ' v o
Clavicle ...... Mevvenrens - 87 . 50, 20 33 14
Humerus ...... e . 64 80 36 36 35
EIDOW .. oovveneennenens 100 ~ 28 0 33
Yina/radius .. ... 40 60 66 60 53
Wrist...... P e 87 80 32 33 AN
Hand/finger ............ 100 ‘0 ] 0. 14
HIB o ovoveeireneeenenes 26 79 68 74 54
FOMUr.....ovvvvennenns 1 A7 79 89 74
Knee/Patella ........... 64 0 64
Tibie/fibula ............. 56 57 48 44 S5
AGKIB ..t 27 80 75 13 78
Foot/toes ........ e 67 100 43 33 50
CUBRUN e v . .-
Faclal bones ........... “ - . W . .
Mandible .. ... (levinnenn . . - - -
Dislocations
- | .l Al
-Diagnosis -~ . - Dxl{ ‘ Dxi Yy y vy
Shoulder ............... 73 75 17 27 8
BIDOW ..vovrenenennns /0 100 0 100 20
' . 0 1 T~ 100
. 0 . .6r. 0 &7
100 60\ 67 87
100 . 0 100

.
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Table X (A): Open soft tissue In]grlgs

’ - + Based on MD Dx Based on EMT Dx
Diaggpsis N %A %8B %C %D N %A *%C
Leceration. . ... .. ... ... .. ... L 531 53 . 30 8 9 601 47 18
Avulsion . . . . .. 12 0 0 58 42 10 0 90
i . Amp. facialpart ... ... .. . . ... N2 17 25 33 25 18 11 39
-4 Ao dight ... 5 60’ 0 ' 0 0 "7 43 14
. % ABTasION .. ... ... 239 17 . 19 22 42 150 27 17
% Puncturewound ........ ... ....................... 37 54 30 5 1 45 44 20
"% Animalbite ... 8 38 38 12 12 19 , 16 16
) Burns \,
- k Based on MD Dx Based on EMT Dx
48 Diagnosis N . %A %B %C %D N %A %C
Chemical 1 100 0 0 0 1 100 0
Thermali: 1° 1 - - - . 9 - -
R 12 75 17 0 8 12 75 0
3 4 50 0 50 0 3 67 33
. »
L]
Misc. trauma .
~. p“ Based on MD Dx Based on EMT Dx
Diagimoels - N %A %8B % C - %D N %A %C
Snake bite ............... NUEERT' 0 64 0 36 9 ‘0 0
Rupt. liver/splesn ..............................oi 6 17 0 50 - 33 6 17 83
Hemothorax . ......... e e 3 o 0 87 - 33 0 0 0
b} . -
’ Table X (B): Diagnostic tactors—open soft tissue Injuries
. N Tota’% .
Diagnosis ' A+8B X X' Sel. X" Spec.
Laceration . ...... IS e - 83 73 17 83 . 27 73
AVUIBION ..o e 0 0 100 0 100 g
Amp. faclal part ................. .| AP Y- 42 28 58 42 72 2
Amp.digit .......... ... e 100 B 0 100 29 [A]
ADFRBION ... .o Bt 36 57 64 38 43 57
Puncturewound ..................... I 84 89 16 84 31 69
ANImaRBI® ... ... 76 32 25 75 68 32
' AN
o . Burns
' ’ L %4
. Total % ¢ . S
. Diagnosis s s A+B X X Sel. b & Spec.
Chemical ’ ‘ 100 100 0 100 0 100
Thermal: 1* ' 70 78 30 70 22 78
2 ' \ 92 92 8 92 8 92
3 50 67 50 50 33 67
Misc. trauma L - ’
. ‘. Total % 4 o
Diagnosis A+B (J X x' Sel. X" Spec.
i : -~ - - el ' — ~¢
Snake bite .............. v et e nnrasaeenoneenoniennnt e 64 77’ -36 . ‘64 - 22 + 78
Rupt. liver/spleen........ ... i eeereieiarees et RN 17 17, 83 17 .83 17
Hemothorax ............... B P o 0 100 0 0 100 ~
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Table X (C): Treatment factors—open soft tissue

injuries
Diagnosis Y AN AP AR 4
Laceration ................... 63 61 64 23 39
Avulsion ... ... b 90 58 0 56 42
Amp. facial part .............. 50 50 40 54 50
CAMP.digit 57 60 60 25 40
ADrasion ..................... 43 39 47 21 61
Puncture wound ... ..., 64 59 .65 29 41
Animalbite ................... .32 50 50. 43 50
Burns )
_ Dlagnosis . 2 A R LR T
Chemical 100 100 100 O O
. » Thermal: 1o . - - - - -
- 20 , -75 15 82 0 25
30 100 100 . 100- 20 O
Misc. trauma _
Diagnosis Y ¥ ¥ Yo Y
-Snake bite ...p........ S 0 o0 0 o0 O
* Rupt. liver/spleen............. 100 67 100 56 33
Homothorax .................. 0 67 0 0 KX]
Table X (D): Diagnosis/treatment
comparison—open soft tissue injuries
: Bi Ai. .
. Diagnosis’ < Dxi. Dxi Y ¥y
- K L4
~ Laceration., ...y 36 87 63 64 59
. Avulgion ... 0 0 90 0 90
Amp. facial part ........ _60 33 50 .40 54
Amp. digit .............. 40 100 57 60 50
Abrasion ............... 53 43 43 47 38
Puncture wound ........ 35 91 64 65. 64
Animalbite............. 50 ° 75 32 56 23
. Burns
B~ A _,
. Diagnosis Dxi Dxi Y LA A
. " - “ ,
. Chemical 0 00 00 100 O
Thermal: 1° . - .. - -
2 o 18 10 .75 82 0
3 .0 50 100 100- 100 .
i Misc. trauma ”
LR . .. [ .
N .o - . B Al o
X" . Diagnesis " pw Dxi Y YUY
o ¥ Snake'bite .. prirenin 00 o 0, 0
" Rupt, liver/spleen * Q - 26 100 100 100
' Ui-l«liﬂothomt...'......... 0 -0 o .0 0

ERIC
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Table XI. Ambulance cases by company

% Ot

- . . Total
, N (4454)
Co o 907 20.37
Cz .. o 300 6.74
Ca o 838 18.81 -
Ca oo 1000 22.45 v
Cs oo 241 5.41
Co oo e 337 . 7.57 -
Crovm e 1 0.02
Co 24 054 .
CO e 4 0.09
Cro . i8 0.40 v
Gl et e 14 0.31 .
Vi 52 1.17 S,
V2 o 20 0.45 49
VB 17 0.38 '
Ve oo 1., 0.02
VB e 9 0.20
Ve o U 98 2.20 -
Vi U 5 01 .
Ve .. P 1 i 0.02
VO e 3 0.07
VA0 et 137 3.08
Table Xl (A): Myocardial infarction case
treatment by pgmbulance company L
0 N=186
Company N %A %B %C %D %A&B %A&C
Croverrenn 36 33 8. 28 31° 41 61
Ca ooovvrnnlen "8 50 0 38 12 50 88
€3 e 34 29 27 29 19 52, 58
Ca oo 47 34 "15 15 36. 49 49
Cs venten 18 33 22 28 17 55 61
Ce ..... T 13 54 31 8 8 85 62
Co ovvnnnn 7 43 14 1429 57 57 .
C1O corennn 1.0 0 10 O 0 100 .
k ‘
Vit ., 2 5 0 50 0 50 100 °
V2 e, <2 5 . 0 S5 0, .50 100
Ve v 10 30 40 20 10 70 50 A
VT e 17 100 0 6 0 100  "100 -
Vo e 1 100 O 0 0 -100 100 -
VIO . mneneeenn 8 S50 25 12, 12 75 62 .
ANC .......... 164 35 16 23 25 _ 48 58
ANY ... 24 46 25 21 8 7 67
v Al
*
{ o -
.4
b . ' .
¥ L3
55 T
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Table Xll (B): Myocardlal Infarction case treatment by company total case volume

'
. . . Total MI v .

Cases/4 mo’ : * #Co's  Cases %A %B %C %D %A&B  %A&C
500-1.000 ................cooiiinl e .3 17 32 15 ' 22 29 ‘;; 54
200499 .. ............. p e 3 39 44 21 23 13 67
100-199 . ................. ST T T . 8 50 25 12 12 75 62
BOOD . i ) 12 33 33 25 8 ~66 58
<BO... i e e k 4 75 0 25 0. 75 100

* Two commaercial companies with low cnlov'volumn in this study deisted. since >80% of their cases transported to non--mvoy (out of region) hospilals and total volume is

T . >200 cases.

[ . - o
i n
- . L
‘o Table Xl (A): Puimonary edema case treatment by ambulance company
£ . ' - .
- ) ® N=24 . -
Company N %A %B %C %D  %A&B  %A&C
G e 7 29 0 57 14 29 86
8 S 4 25 25 50 0 50 75
o R 8 37 50 0 49 87 0 .
OB et 1 100 Q 0 0 100 . 100
G0 e 3 % 0 o e7. 33 ' 33
Ve o 1 ' 0 100 0 0 100
Bl G 23 35 9 43 13 44 78
7 [ 4
T
Table XIll (B): Pulmonary edema case treatment by company total case volume
: Toial PE R .« ,
Cases/4mo #Co's Cases %A % B¢ %C %D - %A&B  %A&C
500-1,000 .....0....coiinein... P .3 19 - 32 11 53 5 44 88 -
200-499 .. ... 2 4 .50 0 0 50 50 50
. " a 'l e
' LY
. . \
Table XIV (A): Stroke (CVA) case treatment by ambulance company
N-=1OQ, ’ '
Company N "% %B % %D %A&B %A&C .
o R S 11 38 27 9 ‘27 63 45
Lo e 15 20 80 13 7 80 33
Co v, Mo, e 21 24 62 0. 14 88 24
0 27 7 87 4 22 74 W1
O ettt 8 0 88 0. 12 88 0
T 7 14 57 _ 14 M4 T 28
Yl e R 1 0. 100 . .0 0 100 0
VE ot e, e e 2 50 0 0 50 50 50
Vo oo, e, e e N 28 80 26 - 0 78 50
B T TR S R e 7 14 86 0 0 100 14
Lo T 3 . 0 67 0 33 67 0
ANC ., P SR e 89 - 17 ' 61 6 - - 17 - -78 23
3 V' . e s e 17 18 65 ¢ 12 - 83 24
‘soth. - : ' R » B
o %“-; - m - f., E P e
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o Table XIV4B): Stroke case treatment by company total case vqlume
A : \ :
N= 106 : \
‘ ~ Total Strdke
Cases/4 mo . #Co's cases %A _ %8B " %C %D %A&B  %A&C
S - . e
BOO0-1,000 ...\ 3 59 19 58 3 20 77 22
200:809 .. .. e 3 30 13 . 67 10 10 +_80 23
€200 ... 4 17 18 85 8 12 ™3 24
o i et e e e e = ymm— e e e JE e e e
Table XV (A): Laceration case treatment by ambulancé.company
-\ R
N=533
7" ‘Company T \ e e N %A %B %C .. %0  %A+B %A+C
B e / ..... TR .73 32 38 16 12 70 48
Ca oo 36 61® 19 11 8 8p 72
Cy oo G 126 57 29 4 10 86 61
Gt oo 146 48 © 34 9 10 82 ‘' 57
©8 o vt 41 ' 63 32 5 -0 95 68
O .. e e 4 56 32 . 7 5 88 63
C7 oo, S PP R ERRRES 1 0 100 0o . 0 100 0
Co oo J g 1 100 0 o ° 0 100 . 100
TGO 1 o - 0 0 100 0 .0
Gt e 2 100 0 0 0 100 00
SV S PP 7 57 29 0 14 86 57
TV i U U 43 38 38 8 15 76 46
1Y R 10 8o 0. 0 10 80 " 80
VT e e 1 100 .0 0 0 100 100
Vio. oo R TP TR D 23 43 30 9 17 33 52
Other ...... e 1 55 9 18 . 18 64 73
AN G oo 468 51 32 8 9 83 59
ANV . ....... S TR AU 65 52 29 . 8 14 77 60
.Table XV (B):’Laceration case treatment by company total case volume
/ L . .
: . : . " Total Lac. o )
Cases/4 mo A W Co's’ cases %A ~ ' %B %C %D * %A+B %A+C
BOO-1,000 ....oovoe e e N 3 345 481 33D .87 101  B1L1 568
1200499 ... oot 3 118 602 280 ° 76 42 BR2 678
100-199 ... 0. one PR R 23 430 300 8.0 17.0 730, 520
5099 ............. e e - 3 17 ,706 176 " 0 118 882 70.8
<BO . e 4 17 471 3563 5.9 11.8 824 530
’ . ’ . » ({ . .
Table XVi (A): Fractured hip case treatment by ambulance company
Company . N %A %B AT %D %A+BWA+C
4 — - y
Cr.ovvnns e PO 5. 0 80 0 20 804 <~ O
o Ct.in.ld -............ Y e Ceererreereaanetay 3 87 0 0 33 67 67 .
C3 ot e 7 - 87 .0 29 14+ 57 76"
o e e e e e 20 30 30 18 25 60 - 45
8 oo et e e 2 50 0 50 0 50 . 100
Y - I fe e e e e e 5 0 100 0 0 100 0
B e e R o 100 0 0 100 0
Ve feie e tt e e aaeraen s e area e .0 100 0 0 100 0
VB i e e v o 100" 0 0 100 0
VB S oreeeenninens 1 0 .10 - 0 0 100 0
Y 2P T SR e . 3 33 67 0 0 100 37
s GBS Loy 43 30 37 14 19 67 4“4
OV i e e 6 17 83 0 o 10 . 17
- o= e T ——" o L -
"ERIC g Fem———
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Table XVI (B): Fractured hip case troitmont by company total case volume

Cases/4 mo #Co's Tot. Cases %A Yot} o ( “ol)
500-1,000 . ... . .. ... ..o 3 32 31 31 ‘15 22
200-499 .. . .. ... ... 3 10 30 50 10 10
200 e 5 7 14 86 0 0

YA A 1)

62
80

100

Y%A+ C

46
40 °
14

N \
) Table XVII (A): EMT's trained as of June, 1975
, N=-462; 11 classes '
) Type of Comm 221 50%
Organization Mun 105 24%
Vol 13 /26%
Previous , CPR 211 41%
Training .RC. 228 51%
AR.C. 285 64%
. NATI 72 15%
- 91A8918 30 «6%
Arm. Forces
Sex ¢ " Male 439  95%
/ Female 23 5%
) Education ; <12'yrs 36 8%
. - 12yrs 252 57%
~a ' , : 13-15 127 29%
16+ 32 1%
Age , <20 ® 3 6.7
: 21-25 M7 254
/ _ 26-30 103 223
\ - . 31-35 101 219
’. 5640 54 117
" 41-45 " 30 6.4
N 46446 26 56
N
. .\' ) / 1 4
e . . h
N . Table XVl (B): EMT total case experience
. Drivers - ) : ~ Attendants
¢ 1
- . S . Totalas . ¢
/ ‘ _ n % of altendants

Total cases % of all % of drivers - % of all attendants or o
Carried u surveyed EMT's (185) _N surveyed EMT's ‘(203) ~ drivers %

0 67 286 0o 49 1904 0 0
<10 115 4568 622 ' -124 492 141 56.0
1180 . 48 182/ 24.9 55 . 218 49  .194
51-100 K] 5.2 7.0 © 15 8.0 38 15

101-100 10 4.0 , 5.4 9 3.6 . 17 " 8.7
201-300. 1 © 04 " o0 - .0 0 7 28
” A : B .
' 252 - 100% 100% 252 100% 100% 252 100% - -
Fe . .s..( Lo~ : . v - N e
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' . Table XVIlIl: Comparison of EMT parformance by total case volume

.. A.DX: Myocardial I)ﬂarcuon,

EMT total . J

case volume <

in survey

(as attendant) , #EMT's . #MiCaseos #A 8 *wC »D %A+ C
>100 9 84 n 1" 23 19 54

W (36.9) (13.1) (27.4) (22.6) (64.3)
24 10 14 13 38

<10 29 82 ‘
J _ S (38.7) (16.1) (226) (21.0) (81.3)
» ‘ - .

B. DX: Fractured'tibia/fibula !

—. >100 . ] - 9 27 6 5 5 1" M
- Y ‘ . (22.2) (18.5) (18.5) (40.7)~ (40.7)
<10 NARRY: 14 . 2 4 4 4, 6
(14.3) (28.8) (28.8) (28.8) (429)
C. DX: Stroke
>100 ‘ 9 30 " 12 2 5 13
(367) (40.0) (8.7) (18.7) (43.3)
<10 27 50 © 8 32 1 9 9
‘ e (16.0) (64.0) (20) (18.0) (18.0)
p D.DX: Pulm. edema - ,
>100 3 13 3 1 "9) 2 10
) — T , (23.1)  (7.7) (53 (15.4) (78.9)
<10 ‘ 9 10 1 2 6 1 7
> ’ (10) (20)  (60) (0. 70
. E. DX: Fractured hip _
>100 : ' 6 13 .3 9 0 1 3
(23.1)  (69.2) (27)  (23.1)
<10 11 18 5 6 3 4 8

) » | .. 278) (33.3) (167) (22.2) (44.4)

Table XIX: EMT diagnostic/treatment matrix values for each of 10 diagnosM¢ conditions
-t by socioeconomic quintile

- - .
(A). Dx: Myocardial infarction ' (8). Dx: Pulmonary edema
Pt. : , " Total % Pt. ' - Total %,
SES N A B c D  A+C SES N. A B c D A+C -
1 37 11 7 10 8 56.7% 1 3 1 o 1
(204) 207 189 270 248 ' (12:5) 333 0 33.3 333 66.6%
2 a3 B3 8 111 2 5 1 2 e
(23.8) 302 188 256 266 55.8% (208) 200 200 400 ' 200y 60.0%.
\ »
3 3 12 7 10 o 3 6 2 1 ' 3 0 -
. (21.0) 318 184 283 237 67.9% (28.0) 333 16.7. 500, 0  833% -
4 39 13 7 10 9 - 4 5 1 1 3 0
. (215 333 179 256 23.1. 58.9% (208) 20 20 60 0 80%
'8 - 24 8 5 6 & 5 s 2 0o 2 . 1 ,
 (133) 3.3 208, 289 208 583% . (208 40+ O 40 200 80%
Totals 181 87 . 34 47 * 43 Totals 24 7 3 1 3

(100%) (31.8) (18.8) (26.0) (23.8) B67.5%

*

Q

(100%& @02) (125) (458) (128 T8% .

,:"rl\ r vv .l
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Table XIX: EMT dlagnos;lc/troatmong matrix values for each of 10 d‘agnostlc conditions
by socioeconomic quintiie (continued)

(C). Dx: Emphysema:

>

/

- 54 - , , (E). Dx: Stroke :
Pt. Total % Pt. Total %
SES N A B c D  A+C SES M A B c D A+ QY
1 7 2 2 } o 14 2 8 1 3
(17.1) 28.6 14.3 28.6 28.6 57.2% (13.2) 14.3 571 71 21.4 21.4%
2 8 2 = 2 3 2 14 2 9 1 rs
(19.5) 25 125 25 375  50% (13.2) 143 643 7. 143 21.4%
3 12 3 2 3 4, 3 29 6 17 -2 4 %
(29.3) 25 1677 25 333  50% (27.4) 207 588 69 138 27b%
! a 8 2 1 3 2 4 21 4 4 13 1 3
(19.5)° 25 125 375 26 57.5% (198) 190 619 47 143 23.7%
5 6 1 1 . 2 2 ‘ 5 28 a 18 1 5
(14.8) 187 16.7 33.3 33.3 50.0% (26.4) 143 643 3.6 179 17.9%
Totals 41 10 6 12 13 : Totals 106 18 65 6 .17 .
(100%) (24.4) (14.6) (29.3) (31.7) 53.7% (100%) (17.0%) (81.3%) (5.7%) (16.0%) 22.7%
. . : N .
- . ‘
(D). Dx: Arrhythmia (F). Dx: Fractured Ankle
. Pt . Tolal % PL. , Total %
SES N A B C ‘D A+C SES N A B Cc D ‘A+C
T 10 7 -1 1 A I ‘ P 1 0 0 1 0 s
(13.0) - 70 10 10 10 . 80% . (5.0) 0 0 100 0 100% *
- ‘ ) i
2 18 0 . 2 1 3- 2 a2 0 : o
(208) 625 125 62 . 187 687% (15.0) 66.7 0 33.3 0 100%
Lo : 'l - ?. -
3 9 13 2 2 2 3 3 2 0 1 O
(.7) 684 _ 105 10.6 106 78.9% (15.0) 66.7 0 33.3 0 100%
! & 13 0 1 1 1 4 5 3 0 2 0
(169)y . 7690 T77 17 7.7  B84.6% (2600 60 O - 40 - .0  100%
5 19 15 0 2 2 . 5 8 4~ 0 4 o
(24.7) 79,0 0 105 105 89.5% . (40.0) - 50 0 50 0 100%
., " —— — L — —
Totals 77 85 6 E 2N ] Totals 20 1" 0 9 0
(w‘oat) (T1.4%) (7.8%) (9.1%) (11.7%) 83.1% . (100%)  (55%) (45%) 100%
4 . . ) . L [l
- 4 e ’




Table XIX: EMT diagnostic/treatment matrix values for each of 10 diagnostic conditions

by socipeconomic quintiie (continued)
- (G). Dx: Fractured tibla/fibula (1). Dx: Fractured Fémur 7 55
. Pt. : Total % PL Total % '
‘ SES N A B8 c 0 A+C - SES N A B8 c o] A+C
T 4‘ 0 -1 Al 2 1 1 0 0 1 0
(10.3) 0 25 25 50 25% (4.5) 100 100%
2 5 . 2 2 0 1 2 3 1 0 0 2
(128) 40 40 20 40% , (13.6) 333 667 33.3%
3 6 1 3 1 1 3 4 1 1 2 0’
"(15.4) 167 50 1.7 167 33.4% (18.2) 25 25 50 75%
[ 4
4 8 1 ‘9 2 4 4 4 g 0 2
(205) 125 125 25 50 37.5% (182) ' 25 . 50 25 75%
5 16 3 4 4 .5 5 10 3 0 5 2
(41.0) 188 25 25 ,.312 43.8% (45.5) 30 0 50 20 80%
= »— ;9\'/:
. Totals 39 7 1., 8 13 Totals 22 6 1 10 5
(100%) (17.9%) (28.2%) (20.5%) (33.3%) 38.4% v (100%) (27.3%) (4.5%) (45.4%) (22.7%) 727%
R - . - - - - Iy T
e . - '
: ~ (H). Dx: Laceration- (J). Dx: Fractured hip L i
Pt e o Total % Pt ' C Total %
SES N A B c D  A+C SES N A B c D A+C
1 50 24 17 4 5 1 5 1 2 1 AT
94) - 48 . 34 8 10 56% (102) 20 40 20 20 40%
2° e4 32 19 6 7 so2 7 2 3 0 2 ~
(120) 80 20.7 9.4 . 109 59.4% (143) 286 429 286 28.6% -
3 88 42 280 6 ¥ 3 7 2 3 1 1
(18.9) (’49.4 32.9 71- 106 , 56.5% (14:3) 286 429 143 143 429%
4 101 &5 20 o 8 4 10 3 N4 2 1 :
{18.9) 548 287 89 79 63.4% (204) 30 40 20 10 50%
- . - R . : . . - - B
5 233 122 Y0 20 21 5 20 6 9 2. 3
'(“‘7’, 524 300 B8 9.0 61.0% (408) 30 45 10 18 49%
Totsls 633 a7 168 A8 80 . Tosls 49 14 21 6 8
o 100%) (51 %) (ao.m) (8.4%) (9 4%) 60.0% (100%) (28,0%) (42.9%) (12 2%) (15 3%) 40.8%

o

61 -



Table XX: EMT dlagnostic/treatment matrix

_values for aggregate of 10 diagnostic conditions

by soclogconomic quintile

Pt. , Total % -
SES N A B8 C D A+ C
1 132 48 3% 23 24

12.1% 364 20. 17.4 18.2 53.8%

2 168 67 45 24 32
154% 399 268 143 190 54.2%

3. 200 84 64 3 30
19:1% - 40.2 . 306 - 148 14.4 55.0%

4 214 93 57 35 29
19.6% 435 26.6 16.4 136 59.9%-

5 369 168 107 48 46
33.8% 455 29.0 13.0 125 58.5%

Totals 1092 460 310 161 161
(100%)(42.1%) (26.4%) (14.7%) (14.7%) 56.8%
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