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g The m1ss1on of'the Bureau "of . Hea]th Profess1ons (BHPr), Health Resouraes "« "
~Administration (HRA), is to support development-: of" the»human resources . nééde¢
. ‘to staff-the U.S. health. care. system, .To assist in carrying out that. missiony
- “the Buredu's Division of . Health Professions Analysis. (DHPA) has. been assigned N
“..the” respons1§111ty for aﬂa]yz1ng and-projecting the‘Supply, requ1rements, and -~
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This report descr1bes the main foreCast1ng mode] currently used byuthe
Division to proJect ‘the requirement$ for health professionals that.are | =
presented in a number .of-Bureau -and. Division reportsl The: mode was 2 o
originally dé€veloped by DHPA (formerly the Division of Manpower*intelllgence)
under Project SOAR- (Supply, Output, and Requirements) ‘§in 1972, vanit-has -beén
refined and modified significantly since that t1me.~£More SpeC1f1ca11y, thisy <
report provides the technical documentation for the'progectﬁoﬁs to 1990.that
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- developed. Nursing home care, dental care, drugs. and 1aboratory,serv1ces*areJ )
included. The services of optometrists and podiatrists are treated both - (J

. {cwaptgr'l' Lot C

’ . L. " «
. .

,__' oo . o OVERVIEN' "

+ The BHPr general hea]th care personne] requ1rements ‘model assumes that rece
and current patterns of heaTth services-utilization, empleyment, and
productivity will continue 1nto the future. A 1arge amount of data. has beeﬁ
assembled in this model to describe the Nation's current health care: system -j

and the changes it has undergone over the past decade or two.

N L e .
In the BHPr mode], populat1on is separated 1nto 40 subgroups characterr%%d by ' .
the attributes of age, sex, and family income. Age and sex differentials in’ L me

_health ‘service utilization rates are well known. The very .young and the

elderly -are much heavier users than the rest of the popu]at1on‘\a?d women tend.. .
to use more health services than men, C1a11y dyring childbearing years. 5\\\4 S
Family income is strongly associated with Several types of hea]th care, ¢ N

especially preventive serv1ces and dental care.. . _ : '

Twenty categor1es of types of hea]th services are covered 1n the mode]
Several types of medigal office and hospital utilization are exp]xcltly

’

1nterna]1y and separate]y from the.mode]

" Many of the health services ana]yzed in the model, are measured by ut1~ﬁzat1on

rates in terms of physical units. Physician and outpat1ent hosp1ta1 services -

are measured in terms of patient visits, while hospital ‘and nursing home\~; 5 .-',
admissions measure inpatient_ utilization. / In.most - instances, utilization - S
rates are computed separately for each of the population groups described - ’ -

" above. - For example, recent data indicate that, on_the average, young adult

females have slightly moré than one visit to the obstetrician- gyneco]og:st per

‘year, and that there are approximately 14 hospital. adm1ss1ons per: year for-

within each category ¥ill have much lower or h1gher use of services than are

. non-surgical treatmeng/per 100 elderly males. .Of course, many individuals

indicated by these rates, but it would be far too complex to measure and - e
project -the utilization of health services by specific individuals. .- Adequate s

. personnel requ1rements projections are obtained by measur1ng on]y the ayerage

vbehav1or of a popu]at1on group. . . N

. provide only vision care. Others are_more-broadly.based-fphysic1ans,are_found in

P . . . -
- .

L.
The BHPr model examines 28 types of healt personne] who provide these hea]th

-

services. The model relates employment in the overall health care industry to -

specific services, largely by distributing the tetal number of individuals in |,
each occupation across the care categories.. For example, for medical doctors
who are pediatricians, the mddel distributes 59 percent of these physicians to.

- offite care and 32 percent to Rospital care based on empirical data.. The

remaining 9 percent are allocated to nonpat1ent care act1v1t1es,lsuch ‘as
teach1ng in medical schools. No. ped1atr1c1ans are allocated to settings such
as nursing homes. However, the model recognizes that some portien of- a

-, pediatrician's time is indeed devoted to treat1ng adults. Consequently, on]y

93 percent, 1nstead of 100 percent, of the ped1atr1c1ans in the office setting

. are allocated to ped1atr1c care. Each occupation is distributed across.care

categories in a similar manner. Some skills are quite specialized-- ontométristsi

L

almost all care categories..



. ;ﬁ)‘ .
" Each of the data bases necessary to 1mp1ement the model was constructed for a——-

_ year when reldiable historical statistics were available. 1975 was selected as
the base year of the model. The model assumes that current. patterns and

trénds will not change radically but will move in a largely incremental .  «
fa§h1on in futu{e years, except for a ﬁew 1mportant adgustments described . .
later. - ~ ) , . _ .

Figure 1 presents .a visual overview. of the mode] This diagram shows.each
principal component in its logical relat1onsh1p to the model's, other
components, all of which are described in detail later 1:gz%é report. The
model can be conveniently blocked intp three major funct 1 configurations
with each of these configurations further divided into a sequence of steps °
each of which répresents a procedura] part of the model. The configuration
shown in the diagonally shaded area” includes those steps in the model tThat ,
result in the estimation of population effects on requirements for ‘health .
personnel. Factors that express changes.in the utilizatign of specific health :
resources consequent to popu}at1on changes are generated and passed on to .
those parts of the model shown in the dotted background. At this stage, the

. model accounts for the historic trends in per capita utilization, and-extends’
these trends into the future. The model's basic forecasts of requirements are
generated in this stage and reflect both population growth and its
-redistribution, and anticipated changes in per capita utilization conditioned

" ‘on.recent past experience. That part of the model shown in the gridded area,

can 'be termed a contingency configuration and allows for potential
dévelopments that could materially alter forecasts of requirements based on
past trends. Major sources of such developments are national health ‘
insurance, health maintenance organizations, expanded roles of midlevel hea]th
pract1t1oners, and techno]og1ca1 advances. - R '

: The f1rst adjustment in the model is made to account for future popu]at1on ,
growth. The size and composition of the population has béen changing and will"
continue to change over time. To adjust the patterns to reflect- the Nation in

- a future year requires charﬁmg the size of each population subgroup. Almost
all population groups will increase, but some increases will be larger than

- others. Relatively more individuals, for example, will enter the o]der age

. groups because of*the continued Tow b1rth rates. By use of the utilization

- and emp]oyment data bases described -above, population growth and demographic
changes are translated into different impacts on-requirements for specific
types ‘of pérsonnel. Thus, as the population becomes older, the employment of .
Health personnel will also change to maintain tHe patterns of delivery to the
new larger older.population group. For example, more nurses and aides must be

' femp]oyed in nursing: homes to care for increased numbers of elderly patients.

The data bases descr1bed above are particularly useful in demonstrating the
variation .in health services utilization and employment patterns at a given

A a_‘p int ‘in time, Such as 1975.. However, the health care system is undergoing

coftinued change, and ut111zat1on rates for each population group have not and
- are not 1ikely to remain constant over time. As a result, the.model adjusts
. each rate to account for. ant1c1pated changes, based on severa] factors.

'1 C v;'/



FICURE 1

" OVERVIEW OF THE HEALTH PROFESSIONS
~ REQUIREMENTS MODEL -
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It is well known that cha s in the pr1ces that consumers pay for hea]th
services have an 1mpact on/tMeir utilization of such services. Héwever, . the
degree of sensitivity to,frice changes depends on the particular service
sought. For examp]e, most preventive care services are elective, and if
.prices for such services 1ncrease, some consumers may pottpone treatment and
others may do ‘without thése services entirely. On the other hand, most
_hospital care is provided for serious acute or chnon1c conditions and, for the
most part, is nonelective. :

S1mﬁ]ar]y,'the appropr1ate pr1ce in study1ng consumer beﬁav1or in the purchase
of health care is not the price charged by the prov1der but the amount paid
out-of -pocket by the consumer. Since private and puflic health insurance
programs finance most hospital care,_ consumers have relatively little direct
expense in this sector. On the other hand, most expenses for pharmaceut1ca]s
are not coveredgby health insurance and the price; charged by the provider is
very likely to be the full amount ﬁ%1d out of poc et o

In addition to the impact of prices and health 1nsurance, there are a hoi) of
other factors that have affected health services utitization over time.
Changds in the incidence of iMness and conditions, advances in med1c5f/
technotody, and evolving attitudes toward particular types of care--all have
had substantial effects which are difficult to quantify explicitly .and
individually. The procedure adopted in the BHPr reqyirements model was to
assume that these factors will continue into the future, extending the trends
of the recent past.
The manner in which all of these trend adjustments qre performed is somewhat
complex. Data for several years-are compiled for each health service on .y
utilpzation, price, and health insurance payments. Based on studies in the /
healkh economics literature, a value for the degree of responsiveness to price/
is assumed. Then the effects of price and insurance are factored out of each /
utilization trend. - The resu1t1ng trend is referred to as a "nonprice" trend, /
which S1mp1y means that it is the residual after price effects have been !
removed. The nonprice trend adjusts for the combiped influence of a number of
factors including changes in disease incidence and medical technology. Eac
of these three variables--price; insurance, and the nonpr1ce trends--is then:
separately projected into the future. . w
It is important to keep in mind what. is meant by the term "requirements" i
the context of the BHPr general personne] requirements projection model. ?he
major goal of this modeling effort is to identify the numbers of personneP
that are likely to be needed in future years to provide the pattern of hea]th
services that currently exists in the Nat1on, after adjustment for a few
specific changes that are likely to occur. The model is essentially a demand
based model and does not prov1de any information on appropriate or normat1ve
"standards" of care. It is obvious that there 1s considerable heterogene1ty
in the health care industry. This is evident in all of the areas addressed by
the model--utilization, employment, productivity, etc. Persons with the same
conditions and demographic characteristics differ substantially in their
utilization of health services. Examination of data on the Nation's:
hospitals, for examp]e, demonstrates a wide range of staffing ratios even for
hospitals of similar size, ownership, and teach1ng status. Similarly,
physicians of the same specialty spend varying:amounts of time with patients,
and there are major differences in the number of patients seen per week.

& 4
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All of these ph//omena can be summar1zed by stat1st1ca1 distributions and
measures. The model typically make$ use of averages of these distributions,
such as the mean number of dental visits per person per year. Yet the data

. from which these: averages are tomputed show considerable diversity (i.e., a
high standard deviation). The same point can be made about appropriate
standards of care. Thus, use of a single specific standard can be misleading
because .there are and w111 continue to be a wide range Qf approprigte”
.standards depending on the criteria set forth 1n “developing these standards.
Even "experts" have very different opinions on Yappropriate care, which are
presumably due to differences in the relative 1mportance of spec1f1c cr1ter1a
arid the diversity of their personaT exper1ences

This diversity of op1n1on becomes even more ev1dent_wheh close substitutes for

certain personnel are considered. That is, several types of personnel or
combinations of personnel can be used to perferm the same tasks while meeting
appropriate standards, Registered nurses, licensed practical nurses and

nursing aides can and do prdvide patient care in hospitals, with each hospital

exhibiting different combinations ot personnel. General practitiéners,
internists, pediatricians, -physician assistants, and nurse practitioners can
~and do perform some of the same.functions in off1ce practice. -Thus, the

concept of requirements is less mean1ngfu1 when such c]ose substitutes are
considered. , A Fow o

.
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DETAILED PRESENTATIDN OF THE MODEL
Popplation 4 L L

The-U.S.. population Yis divided within' the model inte ‘40 subgroups (both sexes,
five age brackets, and four income categories). Subdivision of the population
in this manner is based on the recognition that different population segments
are characterized by different utilization rates. The specific age apd income
"breaks" designated in the model were selected so as to match.tgsdav ilable
data on population (as. reported by the Bureau of the Census) and~on |
utilization (as reported, ‘predominantly, by the National Center for Health-
Statistics). These are reported for the base year 1975.in table 1.

N

The population projections used as their starting point the United States
_population, by age, sex, and income, derived from data reported by the Bureau
of the Census for 1970. Similar distributions are less readily derived for
the years subsequent to 1970. The complication lies in the fact that the
Bureau of the Census does not mgintain post-1970 projections by age, sex, and
income jointly. The Bureau dogs, howevgr,‘provide projections to 1990 for -age
and sex on the on® hand, and for income on the other.
: M
Given the marginal distributions for each year, the next step in the
derivation is to allocate those figures to the internal cells of joint
distribution matrix. The Division of Health Professions Analysis accomplishes
this subdivision through a process based om the use of determinants in which
the inner values are calculated so as to preserve the marginal totals for that
year; while conforming to the age/sex/income profile which prevailed in 1970. .

The outcome of this process is a series of population projections which are
then available for use. as input to the computer program. These projections
show a population that, by 1990, tends to be older and that has higher income
than in 1975. ' . o :

Both tendencies are sharply evident from table 2 which presents projected -
“shifts in the age and income distribution of the population between 1970 and -
1990. The percentage of persons under 25 is projected to drop sharply (from

46.3 to 35.4 percent) while the percentage 65 and over is projected to rise

(from 9.5 to 12.3 percent). The greatest single increase; however, is noted

in the 25 'to 44 age bracket; reflecting the post World War II baby boom, the
percentage of persons in that-bracket is projected to grow from 23.6 percent

to 32.9 percent. In 1970, there were about five persons under 25 for every

one 65 and over; by 1990, that ratio is predicted to have declined 'to three to
one. . ‘




Table 1, ' 3) ‘

-—‘f> ,'Populatibn in 1975 by'age, sex, and.family income level .

~

~

Al Under, - $10000- $15000 . $15000
Incomes  $10000 $9999 . $14999 & over

- -

hY

ALL'PERSONS 213,032 35,419 49,818 51,427 - 76,368

Under. 14 49,321 6,942  1%902 13,339 17,138 .
14-24 44,267 7,726 10,339 10,224 15,978
_25-44 "~ 53,507 4,879 10,821 . 15,080 22,727
45-64 43,534 55925 9,741 10,251 17,617
N\ 658 Over -~ 22,403 9,947 - 7,005 2,533 2,908
MALE . | _ .
TOTAL 103,710 14,713 23,498 26,025 . 39,478
Under 14 25,163 - 3,554 - 6,012 6,768 8,829

- 14-24 'y 22,275 3,687 4,964 5,163 8,461 s ¢

' 25-44 26,273 . 2,002 5,071 . 7,762 - 11,438 ;
45-64 20,824 2,017 4,195 5,155 9,457
' 65 & over 9,175 - 3,453 3,252 1,177 5 1,293 .
G Ay , . :
FEMALE™ < - :
TOTAL 109,322 20,706 26,324 .. 25,402 36,890
. Under 14 24,158 3,388 5,890 6,571 8,309
14-24 21,992 4,039 5,375 5,061 7,517
25-44 27,234 2,877 5,750 7,318 11,289
45-64 22,710 3,908 5,546 5,096 8,160

65 & over 13,228 6,494 3,763 1,356 1,615

Source: DHPA calculations.
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, Table 2. o o - '
Projected shifts in age and income distribution, 1970-1990
_ | . N
Percent Distribution by Year* : I ‘
X i ‘ ' - RN
_ 1970 1975 1986 1985 ' 1990 e
:A'GEf - . o . | '..' . g - N ‘ .. N _— * .
' Under 14 © 7 26.8 23.2 . . 20.5° - 19.5  19:4
14-24 . . - 19.5 20.8 20.5 ~ 18.5  16.0
25144 . 23.6 " 25.1 28.1. 3.1 32.9
45-64  * 20.6 20,4 - 19.8 _ 19.2 19.4
65+ - °9.5 0.5 1.1 0 L7 12.3,
) L 3 . . a9
100.0 1000  100.0  100.0  100.0 - &Y
INCOMES**" . 00 - .,
Under $5,000 ~ : 19 9 16.6 M.6 . 9.9 8.6
- $5,000-$9,999 ~ '30.7 23.4 20.2 , 16.9. - 11.6 ;
$10,000-§34,999 26.4 _ 24.1 24.3 21.2° 8.7 s
~ $15,000 and over 23.0 7 35.8 . 43.7 51.9. - - 58.1 . .
. 160.0. -100.0 - 100.0. 100.0  100.0
*Columns may not'}add due to rounding. | ‘ - -

**In 1970 doHars. ‘

. ‘,-

Source: DHPA popu]atmn proaectmns us1ng methods and data described in the o
text. ‘ . , _
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The projected shift in income distribution“is even more dramatic. As: shown in
table 2, the percentage of individuals whose family income, measured in 1970
do11ars, lies below $10,000 is projected to shr1nk¥%rom 50.6 perdS‘t td 20.2-
percent while the pércentage of those with family incomes of $15, 000 or ~
greater is projected to grow from 23. 0 percent to 58.1 percent--a complete °

reversal of-the percentages in the betow $10,000 and above -$15, OOQ.groups’“
respect1ve1y . .

-

\d e

The s]1ght*predom1nance of females to ma]es wh1ch—preva11ed in 1975 (51 3
percent)f1s prOJected to be extended to 1990 (51.5 percent)

Utilization e oo Lo N ')'
—_— 2

xpressed in the'form of per capita.
ation ments with respegt to each of-
lation.segments are defined by the

table 1.. The 20 forms of health care are
botﬁ d1rect patient care and 1nd1rect

“ &

Utilization in the base year (1975) ‘s
utilization-rates for each of 40 pop
20 forms of health care. The 40 po
age-sex-income matrix- shown above
Tisted in tabJe 3. For completeness
(or noncare) act1v1t3es are 1nc1uded

a

v -

activity produces -a total of 800 sepprate utilization rates which must’ be
specified. These are typically,actdal rates based on ‘past expertence.
Alternatively,” the user may-wish to explore the consequences of hypot tTcal
utilizaton rates. In either case, they are spec1f1ed .as input; they are not
explicitly calculated within the mddel. . S

The interaction of 40 popu]at1on sejgents with 20 fgrms of health care ~

-

.Tab1e 4 presents the- ut111zat1on rates for the base year 1975 Data were\)- o
gathered from g variety of-squrces to estimate these utilization rates.
However,. the Health Interview\Survey and the Hosp1ta1 Discharge Survey, both’
of which are conducted by the National Ceriter for Health Statistics, provided
most of the data. The-projected-utilization in years ‘subsequent to 1975 is
;. obtained:by simply.applying the 1975 peEEeatha utilization rates to the
projected U.S. populatien by age, sex, ‘ahd income, in those years.

Al

=3

N

Hea]th Personnel Matrix

The task of. forecast1ng health personnel requirements is omp11cated by the

fact that most groups of practitioners prdv1de more than one type of care.

General practitioners provide pediatric and ob-gyn care; pediatricians treat
« some adults; obstetr1c1an-gyneco]og1sts have @ few male pat1ents

Table 5 presents the 28 categories of health personﬁe] contained in the model

for the base year. A full description of the Nation's health personnel ,

requirements involves not only the number®.and types of personnel available

but also the forms of care in which they are engaged, The BHPr general

requ1rements model accomplishes 'this through the personnel matrix introduced

in table 6. The -entries in that matrix denote the number of practitionérs (of

a given type) engaged in rendering care (of a given form within a given

setting). Detailed discussion of this matrix appears in appendix I.
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Health care categories

Settihg‘ ; 
Medical Office: |

N b Y

1

,Short-Term Hospital:

-~

'

Lohg-Term ‘Hospital:

Additional Hea]th Care
e Sett1ngs

’
L

Nonpatient care Settings:

’ .
’ \ ) ‘ot
.

. Table 3. ' NS

«  Psychiatric Care

.Other Medical Office%are

4

_Form of Care

General Care

Pediatric Care
Obstetric-Gynecological Care N
)

Vision Care. .

'.Outpati‘nt Care

Surgical Care
Meﬁical'Care

3

Psychiatric Care

'Oiﬂgg/Long-Term Hosprtal Care

N ‘ N : b
Nurs1ng Home Care : S

Dental Care ' _ -
Pharmacy Servjces : .
Laboratory Services : .
0ptometr1g/fare (
Podiatric-Care
Other Patiént Care, not e]sewhere
specified: ‘
14
Administration, Teaching
and Research _
Veterinarian Services

&



) Table 4, - | ‘ .‘l | > |
4 .
., Utilization rates by population- category and by type of care

") .
memmelm e anaas Medical Officmnm-mmeamsaomcmann. | -Short Term Hospital-
Populat1on Age,,Sex,  General Pediatric Ob-Gyn . Psychiatric Other Outpytient - Surgical
and Family Income _.Care ' Care Care Care Care Car Care
Income Under $5000 ’ b W .

Male -, o * . , :
Under 14 . 3.1658  1.2767. N . 6328 -.9532 . .,0398
14-24 2.1425 0293 o 0289 § 0094 -,3444 .0363
25-44 3.7202 . .0270  ,3343 2.1260 1.7019 .0552
45-64 412711+ .0239 - . L W 1155 17225  .8141 0836
65 & Over 4.0878 -+ - S .01 1.3774 5257 1132

- Female - = | - o -
.. Under 14 2.7652  1.6267 .0264 6438 ,5423 .0328
" 14-24 4.0259 L0495~ . 1.0884 1416 " .9361 .8770 1518
+ 25-44 4,6231 0492 9140 3342 +1.5026 1.0170 } . 1609
4564 . 5.7642 2287 183 . 1.8506 .7089 .0887
., 65 & Over 5.1745 0073, 1009 .0136 S LA .2138 .0857
. ‘ ‘ S . .
Income $5000-9999 - b
- Male . | * . |
Under']4-" 2.1999  1.4319 0319 .010 6311 5197 0359
*14-24 v 2.5307  .0786 0585 1547 4578 - 0483
25-44 1.7948 S 0489  .0688 (9465 ,3188 . © . 1,0400 -
45-64 - 3.8789 0116 .0257 C1,3315 6071 0837
65 & ver 5.1792  » pe 0629 1.6315 .8273 1278

Fema]e ‘ | -
Under 14 1.9695  1.6259 - : 4273 ,4707 0257
14-24 3.0999 .0784 1.670 0529 7405 ,6388 .1588
25-44 3.9169 0435 1. . 1699 1.2601 * .7667 .1693

" -45-64 4.8997 ., 1924 .0360 - 1.0741 5539 0837
65 & Qver 5.1712 ]Y/f* 0876 - 0754 1,2931 . ,2991 .0848

. \ R
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| o =mwwmgemeeas Medical 0ffice--v-=n=usueueue -olew-Short-Term Hospital----
opulation Age, Sex, - General Pediatric Ob-Gyn Psychiatric Other _Outpatient ~Surgitcal
ind Family Income " Care Cars »  Care Care Care _Care .~ Care
- - f
[ncome $10000-14999 ‘
Male - o o0 ' B .
- Under 14 02.2-505«. 2,20600  .0228 - .0078 4270 .3180 0424 -

. 14-24 1.8593 - .0527 .0097 o ©.9111 + 1990, - .0347
25-44 ' 2.1817 .0060 - 0289 0592 9982 .2153 0457
45-64 - 3.0Q54 ‘ 0186 .0108 1.3335 .7028 .0740
65 & Over 5.0886 ' : ’ - 1.2814 5472 1063

. : » : . .
ncome §10000~14999 | :

Female . s . ' o
Under 14 - 1.6192  2.0807 .0153 .018AV 4543 2820 -+ ,0289
14-24 3.0232 1279 1.1763  .0212 7207 ,3069 71220

- 25-44 3.5083 .0240 1.5604  .0434 9818 .4664 1467
45-64 4.6627 .7 4073 .0399 o+ 1.1917 5324 .0985
65 & Over . 5.0806 .0401 .+ 1.8805 .6909 - .084

ncome $15000 & Over I | |

Male . ‘ o L
Under 14 1.8938  2.6789 .0052 \ 0572 ,2122 .0389
14-24 2.2437 2234 - 0163 0557 .8604 .2270 0370
25-44 . 12,5291 .0079 .0243  ,0689 .9564  ,1622 .0383 -
45-64 32291 *™0048 0105 ,7000° 1.1093  .2800 .0659 -
65 & Over 4,9473 ' e .0495. 1.4865 . .6363 0774

Female ™ | = o | W | .
Under 14 1.5695  2,0782 - 0106  .0674.:% - .5041 -,2104 - .0293°

- 14-24 - 2.7089 2438 8316 .0569. ;... .8887 .1921 0721
25-44 " 3.3537 .0425 1.5768  ,1916°  1.1147 3406 1382
45-64 3775 003 L5836 L1112 1.4434 4505 0885
65 & Over - 4.3464 40702 ,0735 6618 .1868  ".1108







Iab1'e-4.'l (continued) * |

. Short-Term Long-Term, .
© o oHospitale ee----Hospitalesse-es S | . |
s Popu]ahon Age, Sex - Medical Psych1atr1c Nursing Vision Dental Phamacy  Optametric  Podiatric
‘andFamly Income o Garen o Care Care Care - Care  Services  -(are _Care

j;gnwmlmmlww S ey o
: wmrm - S0 006 00 1300 3669 L0605 L0081
Gl R 00 C003 L30T 1968 s 00
'2&%‘ S 08 080 12391 G302 .00
20 RN 17 NN TR 7 O K /4 I A 1 BN
BS&WM CUee0 900 BTN 05 Il

Income"]OOOO gy E R L
- Fendle . | Sl S - ]
 nder 14 0346 00087 L0383 (14055 %2029 L0766 L0147
14-24 o 0% 007 L0409 2.30m 486%2 . L1725 02 -
2544 ;, | 0567 0032 21,8099 7.28% 0 M6 0097
[ BRSO 7 SN A /BN T R I SN, SN
65 & 0ver o 403 002 ';0526 LU R VAL VU 091 *

Incane $15000&0ver o e L
; Uhdér'T4 0337 ¢ ‘U.0006  . J0641 . 1.8644  3.6374 0809 - 01000 -
W4 080 00 ‘ 012 2,208 2,342 04 L0108
R S0 8 0 0GB LRS0 3480 0% e
‘ §?45‘64  -‘,+ L0697 0% L0025 - 166 19341 5.28%5 1782 (0285
60w 02 009 0290 L TTe 2.0896 10,3168 1675 ‘..0466 ;
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Table 5.
Health personnel types :
T ~ Estimated
- s Supply in 1975
Physicians (MD): ;', :
Generall/ .+ 116,430
Pediatric - NV | 21,746 -
Ob/Gyn . 2 . 21,731 . - .
Ophthalmology: - s - 11,129 .
Psychiat/y - S 26, $02 '
Surgery_. o ‘ . 76,017 /
Secondary Specialiat_ - _ 48,322 .« /)
‘ Noncare Specialistt ' . 18,403 -
Physicians (00) - T | 14,532
Dentists _ L7 114,999
Optometrists - N 20,101
Podiatrists . ' , 7,300
Pharmacists ' o 122,500
Veterinarians P 31,060 -
- Registered Nurses - . 961,000
‘Physician Extenders ' ‘ . 7,854
~Allied Health Personnel: . /° i . _
Administrative Personnel . 682,098
Medical Library Personnel 10,701
‘Medical Records Personne] C ' 64, 001
Clinical Laboratary Personnel : 182,000
* Dietary Services Personnel , _ 75,001
Radiologic Services Personnel - 105,001
i Therapy Personnel, not elgewhere spec1f1ed ‘165,499
General Medicdl Personnel2 : 86, 527,
Nursing Care Personnel (other than RNs) 1,468,999
Vision Care Pérsonnel (other than ophtha]mologists '
.~ and optometrists) ' R 135,000
Pharmacy Assistants and Aides ~ 100,333

Dental Hygienists, Assistants, and Technicians 175 80

Y . i .
1/ Includes general and fami]y practice, interna] medicine, and “specialty 4
' 9specified“ (presumed to provide predominantly primary care}.
Includes general surgery, neurologica] surgery, orthopedic surgery,
otolaryngology, plastic surgery, colon and recta] surgery, thoracic surgery,
,grology, and anesthesiology.
/ Includes allergy, cardiovascular diseases, dermatology, gastroenterology,
pediatric allergy, pediatric cardiology, pulmonary diseases, radiology,
< diagnostic radiology, therapeutic radiology, neurology, physical medicine and
o rehabilitation, and ”other,speﬁialties. 4
Includes occupdtional medicine, general preventive medicine, public - °
“health, aerospace medicine, pathology, and forefisic pathology.

v 3/ Includes ambulance attendants, biomedical engineers and technicians,
~ health educators, EKG and EEG technicians, orthotists, prosthetists, and
., o* surgical aides. o

o - - 16 <L e
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Table 6, Genepa] estimated health manpower by'itype and type of occupation: 1975

. ALL MANPOWER TYPES

PRYSICIANS (MD)
GENERAL -
PEDIATRIC
0BSTETRICS-GYN
OPHTHALMOLOGY
PSYCHIATRY
SURGERY
SECONDARY SPECIALIST
NONCARE SPECIALIST

PHYSICIANS (DO) .
DENTISTS
OPTOMETRISTS
PODIATRISTS
PRARMACISTS . -
VETERINARIANS
REGISTERED NURSES
PHYSICIAN EXTENDER

ALLIED HEALTH MANPOWER
ADMINISTRATION
MEDICAL LIBRARIAN
MEDICAL RECORD
CLINICAL LAB
DIETARY
RADIDLOGIC
THERAPY
GENERAL MEDICAL
NURSING CARE
VISION CARE
PHARMACY
DENTAL CARE ‘
HOSPITAL SUPPORT

29

T

4770587

340280
116430
21746
21731
11129
26502
16017
43322
18403

16532

114399
ol

7300
122500
31060
961000
1854

3150961
682098
10701
§4001

182000

75001

105001

- 165499
86527
1468999
35000
100333
175801

150891

46493
36476
568
2636

3515
3299

11072

19964
1392

71970
52034

i

329

8206

PSYCH  OXHER OUT PT. SURG NEDICAL  PSYCH  OTHER
CRE 01 CARE 02 CARE 03 CARE.04 CARENS CARE D6 CARE 07 CARE 03 CARE 09 CARE 10
20673 236159 O 892450 76648 3ISEIZ 154352
15080 76406 o701 3ses0 [ 9 3w
N8 26995 150 2122 ° 303 1476
. 2N 9 419 131
79 5156 ‘
: e
13857 1746 1392 2l
63 24003 . 45289
513 43 T 6 6124 ST,
, 591 693
oG M2 %% 1w 166
3639 2589 52
oo L
TS VAT S| TR TTT R 1
B9 2763y 629 2043 270689 33912 . 18595
AT T T IS (| B T I [
4939 131243 145948 549290 565584 3as206  \34350
18 BYI80  9G6E 106012 106012 82262 233N
9 151 0511014 gl
‘ S0N08 18210 18210 RS0 928
14860, 23088 - 46176 g6 M WS
Q T 0 T 6y a2
26471V 10752 21506 21504 3G 3360
‘ 10698 20995 20995 2728 10627
TV B VTR £ TR T F I 6513
206 7190 62085 301382 301382 183467 7212
' 2667 © 5500 5500 1500 1500}
W0 R NN
¥

53829
21453

9392
12061

47

3905
375

23049
17782
1668
538

J081°

MEDICAL OFFICE
GENERAL PEDIATRIC 0B-GYN

45748

16255
2895

13964

396

47

311

142
20693
16176

1245

413

i)
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_==== SHORT-TERM HOSP ===  LONG-TERM HOSP
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"""""""" OTHER CARE --==-===-== ==wc==ccc-ewe (THER =re=~w=rer====~-
: , NURSING VISION DENTAL - VET  OTHER LAB - PHARM  NON-CARE  OPT. POD.
* . ’ HOME “11 CARE 12  CARE 13 CARE 14 CARE 15 SERV %6 SERV 17 ACT 18 CARE 19 CARE 20
ALL MANPOWER TYPES 546716 55351 303437 . 29010 438685 53597 181989//r117765 28401 12370
PHYSICIANS (MD) 594 3820 ! 2611 7 4309 | 27749 '
GENERAL . 594 : . ‘ 6115
PEDIATRIC . - FE. 1849
0BSTETRICS-GYN b T 898
OPHTHALMOLOGY - : 8820 ' 318
PSYCHIATRY ' - . - 3276
SURGERY : A . - 2750 -
SECONDARY SPECIALIST C . 1244
NONCAR iﬁECIALIST " jm : 2611 . 4309 - 5299 ¢/
PHYSICIANS (D0) - 24 - " 901
DENTISTS ‘ 104338 . - 3910
OPTOMETRISTS ) ‘ . BT 400 19704
PODIATRISTS 458~‘ ' , 37 6370
PHARMACISTS , 547 " ' , 98656 9927
VETERINARIANS ‘ e C. 29010 ' 2050
REGISTERED NURSES 67751 Cow : 159622 41221
PHYSICIAN EXTENDER L 2600 . 20
ALLIED HEALTH MANPOWER 477366 46507 199099 ~ 273852 49288 83333 31544 8700 6000
ADMINISTRATION 49508 11507 31321 46306 ‘ 8700 3000
MEDICAL LIBRARIAN ‘ d ° 4280 ’
MEDICAL RECORD 3623 . - 4106
~ CLINICAL LAB ' ) . . 25019 :
DIETARY ' 14362 . 9894 ' - 1596
RADIOLOGIC : . 15970
THERAPY 26568 ‘ 48600 : :
GENERAL MEDICAL ' 1604 8299 ' 25668 3000
NURSING CARE . 382972 ‘ 163342 Lot ‘ . :
VISION CARE ‘ : 35000 ' . ,
PHARMACY : 333 - , 83333
DENTAL CRE ' , 167778 .
HOSPITAL SUPPORT ‘ o '
!
@,
A \




The manner in wh1ch the ‘model makes use of the utilization and personneT
inputs defined on the preceding pages is as follows:

For each of the twenty separate health care categories, the program
computes the ratio of the projected utilization of that form of care
in year t to the utilization experienced in the base year
Symbolically, that ratio is simpTy: .

z *
| R;(t) = {P{%}:r{PJ{%}
s ) 1 1:’ : ’ P
' where N;(t) denotes the projected population of the ith

popu]at1on segment in year t, N110) denotes the actual popu]at1on
of 'that segment .in the-given base year, and U;(0) denotes the

: "~ corresponding (base year) per capita utilization rate. The

' summation, as before, is performed over all ,forty popu]at1on Y

segments. )

- . As stated, up to twenty vaTues of R(t) are caTcu]ated; one for each
separate form of care. Values of R(t) greater than 1.0 denote a
,projected increase in care ut1]1zat1on, values Tess than 1.0 denote
- a projected- aecrease

The value of R(t) app]1cab]e to the jth care category is then
multiplied by the number of practitdoners engaged in rendering that
form of care in 1975, to arrive at the corresponding projected .
personnel requirement for year t. Expressed symbolically:
Mjk(t) = Rj(t) * Mj(0) :
The projected number of units of personnel type'
k required to adm1n1ster health care activity j

where: Mjk(t)

in year t. ‘
o "
Mi(0) = The‘EEtdmated number of units of personnel type:
e k actually engaged in administering health care -
activity j in the given b%se year (1975).
Y .
Rj(t) = The utjlization growth factor (see above)

projected for the health care activity j between
1975 and year t

A key featuxe of th1s formulation is that the ut1]1zat1on growth
factor, R :(t); is applied uniformly to all personnel types-engaged
in the Jth form of care, i.e., if the utilization of a given form of
care grows by 10%, S0 do all personne] requirements assoc1ated w1th
that form of care.

. " The values of Mj; k(19 thus derived are then summed across care

. categories to arr1ve at the total number of units of personnel
- required for eachyseparate personnel type. An example of these
calculations, carried out for the:personnel category
"ped1atr1c1ans,“ is shown in table 7.

K1

\

-
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' ble 7.

I11ustrat€Le computation of personnel requirements .
1. According to the calculations presented in appendix I, the nation's
pediatricians were involved in 1975 in the following forms of health care
activity, in the numbers shown: : .
_ o .

. ; Number of Pediatricians
) ] Engaged in This Activity.
v L : _ 11975)
4 ‘ . g .
Medical Gffice: General Care - 568
: Pediatric Care ' 12,061 '
° Other Care. 2N _ ~
: : ’ o
Short-Term Hospita}: Outpatient Care . _ 638
- Surgical Care : 49
| “Medical Care 6,179
Long-Term Hospital: Other Care 131

Nonpatient Care Settings 1,849

v e TOTAL . 21,746

2. Between 1975 and 1990, utilization of each df the foregoing forms of care
will undergo the following growth (or reduction):

~ . . a

\ o “Projected Utilization
Growth, by 1990 (1975=100)
Médical Office: General Care ~ ~108.9 |

. Pediatric Caret @ ‘ 101.1
- Other Care t : 111.0
Short-Term Hospita]f 0utpatieht Care . 95.6
S Surgical Care 110.9
Medical Care \103;3
Long4Term Hospital: Other care . ﬂ"110.5
) Nonpafient Care Settings ' - 110.5




" ' » Table 7. (continued) . o ¢
¢ . :

'3. Applying these projected growth factors to bé dorresponding 1975 supply of
pediatricians, the following table of projected 1990 personnel requirementy is

-‘produced:
\ (A), (B) . () o
o No. of . Projected Projected 1990 -
4 Pediatricians - Utilization Personnel |
.- - Engaged in This Growth by 1990 Requirements
. Activity(1975) (1975-100) - (A)°X (B) X .01
Medical Office: “ . R
General Care v 568 108.9 619
: Pediatric Care. ' 12,061 101.1 12,194
N Other.Care . ... . . ... 271 ... .. N0 - 301 . __
Short-Term Hospital: TN ‘ . )
- Outpatient Care 638 95.6 b10 .
Surgical Care ' 49 © 110.9 54 -
Medical Care 6,179 ‘ 103.3 ‘ 6,383
Long-Term Hospital: : -
Other Care -~ 131 y - 110.5 145
Nonpatient Care Settings = ° 1,849) 110.5 * 12,043
| ' TOTAL 22,349
A\
A
®
A
- '
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'The striking éhanges-in the age and- income compasition of the population
result in similar changes in utilization patterns. The trends noted above
imply that those forms of care more heavily used by the elderly and by those
with higher incomes will grow more rapidly than those forms favored by the
young and by the poor, and that the personnel requirements most closely
associated with those forms of care will also experience a differentially
higher rate ‘of growth. That this is indeed the case is seen in table 8, in
which the greatest growth projections are noted for nursing home care angd
podiatric care (both utilized more heavily.by the elderly) and for -
psychiatric, vision, and dental care (éach with some element of deferrability
and therefore favored by those with higher incomes). Conversely, the lowest
growth projections are for outpatient hospital care'.(a form favored by the
poor) and for pediatric care, involving-the young. ' ‘

Price and Health Insurance Adjustments a

g

As stated above, the basic configuration examines the changes in personnel
requirements associated solely with the population growth and shifts in
age/sex/income distribution. An additiqnal feature is introduced to drive the
model closer to reality. That feature is the ability to account for the -
interaction between demand (or utilization) and price, and.to relate that
interaction to both past and future changes in utilization. .

Specifically, the PRICE submodel examines the historical trend in utilization
and separates that trend into two components: that which is presumably a
result of consumer response to changes in the pricé of health care and that
which is seemingly unrelated to price. c o - -

~

P 3

tiTization (per capita)

}4*Price-re1ated
B ~ )

.C}\“NOnp(ice-related)

'~ . Recént past

Figuré 2. Compdnents of change in per capita utilization

N

Over the years, the price of health care relative to the Consumer Price Index
has risen for some forms of care and declined for others. In almost all
instances, however, the net price.to the consumer declined owing to increased
private and public health insurance. For those forms of health care for which
the net price to the corfsumer has declined, per capita utilization will

¢ , © 2
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Tab]e:8.

~

. Projected utilization growth factors

v attributable to demographic effects: 1975-1990 N
, ' . : ' o
Projected Growth ' )
’ (1975 = 100 0 . -

Medical Office: General Care 108.9 o
o Pediatric Care 1011
Ob-Gyn Care 120.5
. Psychiatric Care ©124.7
Ll - Vision Care - 123.8

Other Care m.o ~

. : 1
e . Short-Term Hospital: Outpatient Care " 95,6

urgical Care. =~ 110.9 O '
Medical Care -~ . ~ 103.3 . S

“Long-Term Hospitai:, Psychiatric Care " 118.9

Other Care o 110.5*
_ Additional Hea]th Care _ " N
Sett1ngs - Nursing Home Care » 127.3 )
L. ‘ . Dental Care ; 212156 . e
. <o o Pharmacy Services 111.7 P
" ~ Laboratory Services 110, 5%
- _ ? Optometric Care 116.4
A L _ Podiatric Care 127.2
' g o - Other (Care - 110,5* -
Nonpatient care N oL
Settings: - ... Administration, C e
. ... -..ov Teaching and Research  110.5% '

Veter1nar1an Services  11005%

f'*Age-, sex-, and income-specific ut1f1zat1on rates are either 1nappropr1ate or:
unavailable for these categories. The growth factor shown- (110.5) is that
attr1butab1e solely to the overall growth of the population. Nonpatient:care -
activities dre not assumed to be d1rect1y inf]uenced by popu]at1qn factors.

.Source. DHPA prOJect1ons us1ng the BHPr personnel requ1rements mode],
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A

presumably have tended tB.grow In the d1agram, the line segment AB ref]ects
“the consumer response-to declines in the net price of health care; the line
- segment BC reflects the. impact of all other (i.e., nonprice- re]ated) factors
- such as.increased accessibility, 1ncreased consumer awareness, changes 1n
consumer taste and preference, etc. _
: .-
- Utilization Trend Analysis--Examining the Past o _ RS

The first step is to define the period of time for which the analysis is to be
conducted. Because of the change in health care financing (and therefore
utilization) which took place with the advent of Medicare and Medicaid, the
period of analysis was defined as the period beginning in 1966 and extend1
through the latest year for which su1tab1e data are available (current]yV1g%EY\‘

- We denote the observed per capita utilization as U. The value for each year
- .. is made up of two parts: a price-related component, Fp, and a
" nonprice-related component, Fpn. The first of these components re]ates to
that portion of “the change -in utilization which is strictly a résult of
- changes in the price of a given form of health care, insofar. as changes in
“ price affect consumer decisions to:seek that form of care. The second .
component. relates to all other influences combined; those influences include
such factors as changes in the accessibility pf care, changes in consumer * |
taste and preference, changes. in the demographic makeup of the population, and
so on. Other nonprice factors which may affect utilization include.changes in
medical techno]ogy, environmental changes, and changes in disease prevalence -
and incidence. No attempt is made, in the trend ana]ys1s, to treat these .
‘factors separately; adl are merged 1nto the s1ng]e nonpr1ce re]ated component

-an ‘ wzp C ) ’ F' ‘. o |
We may therefore‘write the expression as‘fo]]ows{ .
0f these three: QUant1t1es two 'are known- (U and Fp) and the mode? pL95umeS -
as we will shortly see - . to.estimate the third (an) :ﬁ.“
.'. . anv_= % v : . ' |
. Ps

Cont1nu1ng in, th1s fash1on, values of Fn may be der1ved for each year for
which there are data. Once those va]ues are known, their trend can be -
extrapolated ahead to future years’ and used as a basis for projecting how .
- utilization might behave based on no rice-related factors alone.. Before-this
- can be done, however, the pr1ce-re1agg component Fp, must be 1dent1f1ed
i and. factored out..

‘”T_nfhzﬂEst1mat1gg Fpe - It is assumed that there ex1sts for each year and for each’
7 form of care an average net price to the consumer $NPC), and that as pr1ce
f]uctuates from year to year, 'so too will demand./

. ".«

2/ In the price-oriented d1scuss1on wh1ch fo]]ows, “ut111zat1on" and
~ "demand" are used 1nterchangeab1y 3 oL .
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’ The mode] def1nes the riet pr1ce to the consumer as the product of two factors;

Py = The. ratio of the Consumer Price. Index for a given form of health
‘ . care’ (x) to the Consumer Price Index for all 1tems comb1ned, i.e.:
. Px = —XCPI | . C . : y .
CPIamn B . : '
. *
};;eju »The average coinsurance rate applicable to the given form of

"health care. ("Co1nsurance rate" is defined .as the percentage of
the total cost, for that form of care, which the consumer pays out

of his own pocket ) o, 7
The first of these quantities, Px, is available from the Buregp of Labor
Statistics for the following gener1c forms“of care: .

- LA . . t
4. p B ‘ ST
4 r . - ’

*  physician office se{V1ces TERE - T
. shortsterm hosp1ta1 services’, =~ - ' BRI
e dental office services: - > S

- community pharmacy services

"~ The second quant1ty, Ix, is a composite of .several factorS' (a) the

percentage of persons who hold health insurance involving the form of care in
question, (b) the'deductible or "first: dolTar" amounts which the holders of
such insurance ‘are obliged to pay, and (c) the copayment percentage (sometimes
called "marginal ‘toinsurance rafe") applicable once.the deductible bas been
satisfied. Since factors (b)._and (c) can vary, sometimes signjficantly, the’
notion of an "average" coinsurance rate, integrated across all segments of the”

_popula 1on and a]] policy ho]ders, has been adopted

Values of Px, Ix, -and their product (Net Price to the Consumer), as

developed by the .Dfvision of Health Professions Analysis, are shown in. Table

9. For all four" forms of care - i.e., physician office, short-term hospital,
dental office, and commun1ty pharmacy - the net price to the coOnsumer is-
observed to have stegdé/y declined between ]966 and 1976.° hexdeclines are v

e .p]otted in figure 3.2 ok

et

::_;ﬂ.. “ X
P

) 8/ The reader is remﬁnded that Net Price to the Consumer is an index - the

product of Py-(a ratio)7and I, .(a*fraction). It has.no dimensional

‘s1gn1f1cance and can. on]y be v1ewed n terms of its . chanqes from year to’ year.

3/ Since the va]ues of Py and I, apply to the popu]at1on¥as a whole
rather ‘than to spec1f1c popu]a\1on segments,. the ut111zat1on trend ana4ys1s

-makes no age; sex ‘or income d1st1nct1ons.,
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Values of pﬁ’;earelated variables for four forms of heal%h care, 1966 1376

. _Medical 0ffice. Short-term Hospital "Dental Office Comnun1ty Phﬁrmaqy

Py ‘3Ixf R | Py Iy NRC Pk Iy \NPC 2 NPC~
9%6 0. 961 0, 621 0 597 ‘0 864 0.18 0,159 0.979 M Yo ] 034 0 939 0.971
967 1.000: 556 . 0,556 1.000 0.18- 0,123 - 1,000 .0.966 - 0,966 1.000 0.929 0,929
%8 ¢ 1.013" 0_480 0,486 1 [086::-.0,104- . 0,113 1. 012 0.947 0.959- 0.962  0.920 0,885
969 - 1.028 0.457:;;0 470 * 1. 165-..0.104 0,121 1 028 094 0,971 0.923.  0.910 0,840
970 1.044 . 0.449 0,269  :1.237-700.123 0,182 1.0277 O 9 V.91 0.891  0.900 0.802
971~ 1.070, 0.438 0.469 :°1; 326'“ 0,702 0,135 1.047" 0. 0.9/ -0.869 0.891 0.774
972. 7 1068 0,430 - 0.459  1.309% 0,088 ' 0.115 1,056 920 0.971 0.843 0.881 0,742
973 - 1,038 < 0.405. - "0.421 ., 276.:0.100 0,128 1, 025r. 0,907 0. 929 - 0,79 - 0.872 ,0.69
974~ 1,022. 0,399 0,408" 1.253°+0.122 0,153 0.994:-.0,868 0,863 0,742 - .0,86T 0.639
975 1,051 0e390 0,410 °1:319::0.098  0.129 1.004. 0.858 : 0, 862" 0,737 & 0.850 0.626
976 1:106 . 0.387 0.428 1. 430 0,089 '0;127 .11012 0,795 0 804 ;]0 739 0,844 0.624

I v

>

’x = Ratio of CPI.for indicated form of care to CPI for all items comb1ned

) -

[y = Avqrage coinsurance rate app11cab1e to 1nd1cated form of care.

\PC = Net price to consumer, defined as the product of Py times Iy.
ARl Shin e N

{NA = Not Ava11ab1e)‘ e

Soyree:
o

D1v1s1on of Héalth Profess1ons Ana1ys1s estimates.
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"FIGURE 3: NET PRICE TO THE CONSUMER FOUR FORMS '
' 0F HEALTH CARE 1986 1976
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_Economists use mathemat1ca1 formu1as -to quantify the re]at1onsh1p between
consumer demand and the Factors ‘which: Hetermine this demand. Demand is
~usually represented by the quant1t1es of the goods and services actually -
produced and consuimed in a given-year. : This procedure. genera]]y prov1des a
reasonable proxy for demand, un]ess,the price of the good ‘or service.js
L constrained by factors unrelated to supp]y and demand, such as prige ‘Controls
and rationing during war time. o _ ,. .
Ty Demand equations typically relate the quantity demanded to the‘price of the
,)} good, the prices of related goods, and. consumer income. By applying . -
econometric techniques to historical data it is possible to determine the -
degree to which each factor influences demand. For examp]e, the *;:*
responsiveness of consumey demand to changes in the price of the good is
referred to as the (own)-price elasticity of demand. This is defined as the
) percentage change. in quantity demanded resu1trng from:a: one percent increase
~in the price of the good. The 1arger the abso]ute va]ue of the elasticity of
' demand the greater the respons1veness to changes in? pr1ce. y

Va1ues for thefpr1ce elasticity of demand were assumed using studies conducted
by health economists. These values are presénted in table 10. The
responsiveness:of most health services to demand is assumed to be low,
although larger values of the price elasticity of demand have been observed .-
for some usually elective services such as dental care. The model is capable
of accepting various types of demand €fuations. Linear, double log, and semi
~ log functions are frequently used 1n the economics 11terature. (/
. 3 '
Once the shape of the price e]ast1c1ty curve and the value of the asSoc1ated
« elasticity coefficient have been estab11shed price- re1ated adjustment factors
(Fp) are calculated. Dividing each year's overa]] u¥ilization by the
appropr1ate price-related adjustment factor for the year in question produces
the nonprice-related component of utilization for that year--i.e., the s
utilization which would have resulted had price not been a factor (or had "+
pr1cqeremaaned the same). Four such series are derived, one for each form of
carew The.resulting series are plotted in qbgures 4 through 7 respect1ve1y,
or both high and Tow va]ues of e]ast1c1ty.__

.
,fr‘

1 "Progeatang the Future

Once the preceding process has been comp]eted, an .ordinary (linear) least

squares regression is fitted to. the nonprice-related utilization figures. The
resulting straight line is then extrapolated ahead to the year or years for.:
which requirements projections are desired. The next step in .the prOJect1on
process is to adjust the extrapo]ated values, either upward or downward, tQ..
reflect the impact of price in the years ahead.- This is accomp]ished in the
following manner A

10/ the uti]ization\data on which these exhibits were: based were obtained’ by
DHPA from the following sources: physician and dental office services from
NCHS Health Interview Survey repqrts; short-term hospital.services from
admissions-to non-Federal short-term general and other spec¢ial hospitals as
reported in the Hospital.Guide Issue, Hospitals, American Hospital “
Association; ant community pharmacy services from data on new and refill

prescription acquisitions obtained through personal correspondence.
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e Lo Tabletel
7 - Assumed elasticity;coefficients, four forms of hedlth care

Price E]ast#city ovaéméﬁd

Efe?[f:}z,Hgaltﬁﬁsé?iiE?,Qategory - '- L ow Serieé B ”H%QH{Séries
?“’ij‘TMedfﬁai‘?f%%ﬁéisefvices, B Q'fll}dif&\ : - ~=0.30 *$W?
V,Hosbﬁt5f7s§§§i¢es_‘ = 008 . . ‘-o.zb
“° Dental services” "t .t 006 -1.00
Pharmacy services ° | -0.07 — " -0.15

el [

Soukce:'.Thé basis for these assignments is provided in James M. Cultice and
Roger B. Cote, The Impact of Comprehensive National Health Insurance on Demand
for Health Manpower, DHEW Publication No. (HRA) 77-102, July 1976.

.
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FIGURE 4: PER\CAPITA UTILIZATION.QF PHYSICIAN
OFFICE SERVICES, 1966-1976
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FIGURE 5: PER CAPITA UTILIZATION OF SHORT-TERM
. HOSPITAL SERVICES, 1966-1976 =
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FIGURE 6: PER CAPITA UTILIZATION OF DENTAL
OFFICE SERVICES, 1968-1976
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FIGURE 7: PER CAPITA UTILIZATION OF COMMUNITY

’

PHARMACY SERVICES, 1966-1976 w2y
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.

. First, the historic values of Py ("the.CPI for health care

category x divided by the CPI for all items combined") and Iy
. ("the gross average coinsurance rate for health care category x")

are extrapolated forward in time. In the case of Py, the
extrapolation is accomplished through ordinary least squares; 1in
the case of Iy, the extrapolation may be accomplished either
through ordinary least squares or through the so-called logit
function, a sigmoid curvé which varies between O and 1.

. The logit function is used to project the coinsurance rates for

.. ymedical office and short-term hospital services; while the more
conservative linear function has been used for pharmacy and .dental
forecasts. ‘ , . '

+ - The &xtrapolated values of Py and.I, are then multiplied to-
yield the estimated net price to the consumer (NPC) for the year to =
years in question. That value is then applied to the appropriate
demand-price curve (linear, semi-log, ‘or double log), using the
prescribed value or values of elasticity.

i Inethié_manner, a single pricé-re1ated;adjdétment %actor is ohtained fof each
~.-.; year and for each form of care. These values are then applied, as
_multiplicative factors, to adjugt the»nonprice-re1ated ut11ization trend,for

ﬁ”%%gggggh:year.

Over, the past years, the net price of health care to the consumer has
generally been declining because insurance benefit increases have more’than
offset increases in the price of medical services. : -There is no reason,
however, why price changes might not, in the future, serve as a damper upon
demand. In that case, the price-related adjustment would be downward.

Once these adjustments are made, the adjusted utilization values are then

" compared to those applicable in 1975. Foria given form af care, the ratio of
"projected utilization" to "utilization'in 975" g¢enstitutes.the estimated
growth (or decline) in the per capita:utilizationof :that particular form of
care. Those ratios, as derived by thesDivision of Health Profess

/. using both high and low values of .elasticity, shownmtq;tag

ippskAna1y$1§

In summary, then, the utilization trend analysis involves four:
.factoring of historic per-capita utilization dgta into both: a:pricesré}ate
. - and a nonprice-related component, fdllowed. Ky [b) an extrapblatidn af. e
| those components separately into t e future, and ‘then (c) Use . th '
extrapolated values to produce synthesized.projections of ENtuirs:Ai:
Finally, (d) those synthesized. future utilization rates are compgred-ts:
rates applicable in 1975 and the esu1ting'rat10'is~tﬁén,usedxtcwﬁﬁp;%

¢ pApress the
: :projected growth or.decline in personnel requirements for 'a partitaTar form of
s ‘care,, . . AR rey |

.
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%; A o | R (/. L
‘ ‘ - _Tab]e 11. ' o S
Estimated growth in per capita utilization fquriforms of health Cére"
( .

Projected Per Capita Utilization in 1990
Re]ative_to Base]ine»Utilization in 1975

: f 2 Low Elasticity H1gh E]ast1c1ty .
Medical Office Sefvices - : 1.41 1.54
Short-Term Hospital Serwices 1.35 1.47
Dental Office Services ' 1.29 1.30
Community Pharmacy Services - 1.13 ' 1.17

]

|

Source: Runs conducted by the D1v1s1on of Health Profess1ons Ana]ys1s using
. . the elasticity coefficients shown in table 10. The price-demand
" model used was double log; coinsurance was extrapolated us1ng a
logit fit for medical office and short-tgrm hospital services and a
11near fit ffor dental off1ce and communjj‘ gharmacy serv1ces.
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After the growth factors for the utilization trend adjustment are computed,
reflecting the effects of price, health 1nsurance, and nonprice factors on
consumer demand, an overall adJustment factor is computed for each- category.
For most categories, this factor is obtained by mu1t1p1y1ng the factor in .
table 8 representing demographic effects times the factor in

table 11 represent1ng utilization trend adjustments. The resulting overall
factors are given in table 12 for both values of the pr1ce elasticities.
(S1ight differences occur due to rounding.) However, ‘sufficient data are not
‘available to compute price and health insurance adjustments for care ~
categories. other than those presented in table 12. For long-term hospital
care, laboratory services, other care, and veter1nary services, the _
demographic effects factors in table 8 are used as overall factors. For
nursing home care, optometric care, and podiatriq care, the demographic
.effects factors are modified by special trend adJustments to reflect long-term
trends in per capita ut111zat1on This modification procedure is presented in
appendix. II .o o

a ' : »

Once the overa11 adjustment factors are computed, the model mu1t1p11es these
factors times the 1975 base data on each occupat1on us1ng the matrix in

table 6. _The resulting projections for 1990 are given in table 13.

To summarize this adjustment process, the medical office sector is used as an
example in table 14,  Table 14 traces step-by-step the generat1on of estimated
requirements for physicians in medical office practice in 1990. FEach specific
category of medical office care is associated with a spec1f1c population-
related growth factor, described earlier and shown in table 8. These
population growth factors, labeled "A" in table 14, are each multiplied by a
single factor (labeled "B" in the table) expressing growth in per capita
utilization between 1975 and 1990. This utilization growth factor, also shown
in table 11, is common to all categories of medical office care; its
derivation was covered earlier in this chapter. The resulting products of "A"
and "B,"%labeled "C", are overall utilization growth rates forecast to occur
in specific categories of medical office services between 1975 and 1990.

These overall growth rates are then multiplied by the number® of physicians
located in the various medical office settings in 1980, shown under column "D"
in table 14, and presented in context of the entire physician basée in table

5. The, resu1t1ng products. are the proaected numbers 'of physicians, by medical
office sett1ng, estimated to be required in 1990 and shown under column "E" of
- table 14. The sum of these products is the total estimated requirement for
-pffice- based,phys1c1ans in 1990. These-requirements estimates undergo one

- gfurther refinement in the modél: they are adjusted to correspond to the 1975
’base11ne physician estimates produced by the DHPA phys1c1an supply model. The -

final, revised physician requirements estimates are shown in table 14 under
column "F." Notice that this adjustment of the projected numbers of
physicians in column ."E" conceptually could have been made to the 1975 base;
the adJustment was applied to the 1n1t1a1 forecasts only for programming
convenience. —

The above sequence of operations has descr1bed the logic of the basic. model
and is applicable to any other forecasting period and health service category,
and to any other set of assumptions about the parameters of the model. The
blocked “schematic-diagram of the entire model in figure 1 will be helpful in.
v1sua11x relating the various components just described to other subunits of
the model. ¢

i
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"_Projected overall utilization growth

Medfta] Office:

_Short-ferm Hosp

Add%tiona] Health Care

“Settings:-

- Table 12.

%L.' . § }.” prgiééﬁéq;
L N R
3 e /Low Price
: Elasticit
- General Care | 153.7
- - Pediatric Care 142.7
Ob-Gyn Care : ~ - 170.1°
Psychiatric Care 176.0
_ . Vision Care : 174, F
o ' Other Care’ 156.7 .
ital: Outpatient Care "129.4 -
Surgical Care 150.1
Medical Care - 139.8
Dental Care.~  ~  '156.6
- Pharmacy Services  126.7
O

factors;fg1975-1990' |

Grawth (1975=100.0)

High Price -

185.0
191.5

E]asticitz

1 55:? '

' ]90.] .

170.4°
1403

162.3

151.6

157.5.
*130.

5
4 -

Source: DHPA projections using'th BHPr personnel requirements model. These
factors are the produq} of the demographic effects factors presented in
price, health insurance, and nonprite effects factors given in

table 8 and the
table 11..
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S short-term Hospital - 177,800 © 51 .

Dentists?’,,- % 176,200 B

x&;-ﬁ{ Table 13.
' PrOJected requirements for physicians in medical offices and
short term hospitals, and for dentists and pharmacists 1999

O L U e75-90
.-Profession ‘ Requirements Percent Increase

Physic1ans' AEE “L y :
Medical Office T . -+ 337,800 65
;”?s General Cire - A 95,400  , > 61

..........

SRR " Pediatric Care - =" 34,700 - . v 49" D

Ob/Gyn Care - ' 30,600 . v 78
Psychiatric Care . ' 29,900 - . . 84

* Vision Care" «  WMe,700 83
Other Care o 130,400 64

Pharmac1sts ‘ _' | N 156, 300 . 28
K 1 ; . : “'

]/ Estimates are the aVerage of prOJections from the “1ow“ and “high“

alter%?te price e]asticity,seriesk . A . '
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Ve S £ V1 L T .y - RS
‘nl"‘," .

(MD and DO) 1n nedtcal offices:. 1975-%0.

. S s g . ! ' R ne
4 . LI ¢ Sy ‘.rn, A ;.. : - BRK ALY
LTI R S T e T B
v Lew My e e i ) . . )
L . . .

- .

)g{f” .ﬂ? Immmwmmmmwmwmmﬂnwmms

L nanhgthnawshwsw) o T Reguirendits in 1980
Y v -8 o .0, b B
e Per ted ProJected per e Overall | I T

;””mwlUW . cwﬂaMﬂuﬁmn wwmfmpr %ﬁkn?‘w;fhﬁé/]hﬁﬁd/a
-~ Setting grouth fatorl__growth factor./ (om0 in g7/ S
g

beneral  © 31t089 f:fihz" : 1,612 61,95 . 96 249 T'99,337 .
PediatriC‘ < 1.0 S : 1562 . 2,50 133,38 3,00 -
o/gyn s p1L5I BRI 16,302" . 0,159 . 31,821
Pychiatric .~ 147 ) 0 19 15,005 8,95 31,12
Vision BRI I AR o 88M . 16,812 T,
Other .~ 10 LI 6,800 130,986 135,839
e L ey S Lo T%,0% .. THS0 3007

e

1';:'/ The computat10na1 sequence s notated as AxB C CxD £, “F“ is 2 further refunenent of “E " Computations e
-~ shown for the "hrgh“"pri'ce elastrcrty serfes only. Conputatfons for "1ou serfes are 1dent1ca1 except for (B) per
- Capita growth factors c i I T N

U Frontable s, z,fftlcfaQPLix'
Y Fron ale 1. - A

’ 4/ These factors are also presented in tab]e 12 and are the product of (A) denographnc effects factors and
(8) price, health 1nsurance, and nonprtce effects factors.

5 Fron tab]e sc r | e o
- Esttnates e shoun in Ap ndix 11, table T53C under "Basic" sebies. 'f.-J? B | “'“,a*ﬁfi..;ru,, .

”MmmmmmnmmMmmﬂlmwmammMMmWﬂMWBWWmMNwmwmmd
to.the 1975 baseline physician estimates produced by the DAPA physfcran sdpply model Corrected estrnates are shown 1n
| Appendox 1T table T53C under *1990 Revised." . kP

d :

I
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The Conti;gency Configurat1on - A' e

The-cont1ngency ver510h -of the mode1 ‘goes furthery, . examtning changes in
productivity as, we]] as-in utilization. Unlike the seline version in-which .
certain trerids_are examined and extrapo]ated the cont1a9§nc¥ configuration
. explores phenomena for which trend data may not be available--or’ su1tab1e '
. Among the “issues wh1ch xhe cont1ngency vers1on of the moded has been used to
exp]ore are:

A]ternattve forms'of Nationa] Hea]th Insurance.

Nar1oys rates of growth of the HMO movement.
T .

Increased use of phys1c1an extenders (1 e., "task delegation").

& -
Ca These and other issugs may he exp]ored using, fn 1arge measure, features of
“  the mode} prev1ous1y ‘discusded. : ok

. Nat1ona1 Hea]th Insurance }jf" _ o 5o

.‘.‘-

The 1mpact of nat1ona] health insurance (NHI) is treated in the mode] through
. the’use of the price and health insurance adjustment features. NHI, when and
~if adopted, is assumed to result in lower coinsurance rates for. part1cu]ar v”z‘
?§but not necessarily all) forms of care. These reduced rates are specified
by the user of the model) as input for the year or years in questien; they -
> ark then compared to the "average" coinsurance rates which would have been ‘,
obtdined in those years in the absence of NHIj~ An. example of these R
comparat1ve coinsurance rates is shown below:; . [

.
v e »Yf. T
._‘!;:_“ re - ’ . . . - :;‘\._ . T
P

...‘, . AL -H.'v" S B .
.ow 3 ? Average Coinsyrance Rates ?vr
Y _ - In the Absence of NHIL/ . Assuming NHI
o Ts80 1985 1990 Is In Effect?/
 Medical office visits 5 35 29 20
. " Short-term hospital stays © .09 _ .08 .08 .10
SDEnﬁ’ﬂ visits * YA .62 - - .53 ' 40
L Compynity pharmacy- ! .80 . .75 .70 - . .80

services

1/ D1vis1on of Health Profess1ons Ana]ys1s prOJectlons
RUCHEIRY 2} i : : .

2/ Hypothetica] values® chosen for study purposes :

40




“The non NHI coinsurance’ rates for 1980 and succeeding years are takenm from the
baseline f*ojections; as with the NHL rates, they are spgcified as part of the

input process and may- be varied. Where the hon-NHI rate is.less than the

e postulated NHI *ate (as in the case, shown above,<of short-térm hospitel. stays >

in 1990), the user of the mode] may spec1fy, if- desired tnat the non- NHI rate
take. precedence.

~ ’ F) - & o ) '3
) o
T AThe mode] operates in the, fo]]ow1ng stepyise fashion - T R o
- . o
* Step 1.  Fqr each form of Zare and for each yeag, the mode] caﬂcu]ates

- the ratio of thé NHI to the non-NMI coinsurance.rate. ¥hat - «

, ratio should in genera] be substantia]]y dess than 1%0. e ‘

.

‘Step 2. The model then applies each of ‘the .calculated ratios tgrthe o
postulated demand e]ﬁstigity curve (for that fqrm of caxed %o .
deternine the demand shift prOJested to take p1ace as a resu]t §
of the reduction in price Que to NHI. : ] .

- Step 3. F1na11y, the prOJected ‘demand shift for each separate form of
e care is used to modify the utilization growth Factors prev1ous1y
calculated in the model. Separate adJustments are-made for each
separate year for which NHI projections are desired.

,E]aborating upon the 1ast step, 1f the utilization ratio R(t) ca]cu]ated to

represent the effect of dgnographic factors is 1.12, while the utilization

‘growth factors calculated in the price adJustment and contingency

configurations are 1.07 and. 1.18 respectively, it follows that the total

utilijzation growth proJected for the health care category in question is

J1.12°x 1.07 x 1.18 = 1. 414 .
or.a 41.4 percent increase over the base year (1975). That, growth, as noted
earlier, results in a corresponding growth in the requirements for each
separate. personne] type engaged in ‘that particular form of care.

The model-has served as the basis for assessing the- 1mp11cations of various
national health insurance proposals and most notably was used to analyze the
probab]e effects of the Nixon Administration's Comprehensive Health Insurance -
Plan. The results of this study have been published in "The Impact of
Comprehensive National Health Insurance on Demand for Health Manpower," DHEW
Publication No. (HRA) 78-102. The report presents estimates of increases in - -
demand induced by CHIP in shortsterm hospitals, medical and dental offices and
pharmacy services and expresses thé demand shifts in terms of requirements for
variaus hea]th care personnel 1ocated in these ‘settings.

- The 1mpact of a specific NHI program deppnds on the c01nsurance rates .

- specified in the plan and when. the plan is enacted. <In the hypotheticaT T
examp]e given above, -a much Jarger impact would occur if the p]an were adopted-,
in-1980 than in:1990. This is due to the projected deciine 1n c01nsurance

v : . . ' . ) .
— L . : )
]2/ The closer the c01n§urance ratio is to 1. 0 the sma]]er.;he demand e
-shiFt e smaller-the ratio, the larger thé'demand shift. -
. Lad
. R
. ® e a . IS
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" rates'which is expected to occur over the period 1980-1990 as private health
- ia;urance and existing public programs continue to grow. )

i

Further Growth of Health Maintenance Organizations e

| A Health Maintenance Organiza ionﬁis a legal entity which pfovides a
prescribed range of services [in return for a prepaid, fixed and uniform
paymént. Typically, the follgwing services are provided: ’

physician services, Wcluding consultation and referral; 3 ;ﬂ;;,;/
"= outpatient services;" ' - o

- . ’ '
: inpatient hospital services;

. L]
. *emergency services;

. s . . : o
short-term otitpatient evaluative and crisis intervention mental
health sefvices; o ‘ . '

diagnostic.1aboratory,and'diagnostic and therapéutic radiological
services; t ’ _ .

home health. services and preventive health services including
voluntary family planning services, eye refractions and hearing
N examinations for children, immunizations and well-child care from
- birth; oo T :

medical treatment and referral services for abuse of or addiction to

" * alcohol and drugs. - S S, _ . - ¥
Some -HMO's may offer the services of -long-term care and intermediate care .
facilities; vision, mental health and dental services; long-term '
rehabilitative services and prescription drugs. -

The 1ist of services which an HMO offers clarifies the kinds of health g ’
~ . . personnel an HMO may employ and affects the kinds of health personnel it will
require in the future. Aside from the obvious need for physicians and such -
$pecialties as psychiatrists, pediatricians, obstetrician-gynecologists and
radiologists, an HMO may also need (in addition to various levels of nursing

care) sych allied health personnel as audiologists, social workers, dentists, .
pharmacists, podiatrists, physical therapists, and optometrists. Thus, an HMO
has its own set of personnel requirements, apart from those required by the
general populdtion who are not ‘members af HMOs. As of the Spring of 1979,
. there wege about®200° HMO-1ike organizations in the United States with a-total
membership of 6-7 million people--about 3 percent of the U.S. population--and
« about 85 of these organizations were federally certified as HMOs. '

In the BHPr general requiréments model the total population who belong to HMOs
s treated as’a distinct subset of the total U.S. population. The 0 members
~are assigned their own ‘'set of utilization-gates, generally Tower than those. of
the general population, and their own per%onnel matrix for 1975. Based on an

. ~ o
~ o
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earlier study by GEOMET, lnc. it is assumed that about 6 percent of the U.S.
population as a minimum will belong to HMOs in 1990. There 1is no price
adjustment in the HMO model; the reason for this relates to the principles
upon which HMOs operate. Unlike private fee-for-service care, the demand and
utilization of HMO services is not necessarily affected by price. Although an
HMO's premium level will influence the number of people who can afford to join
an HMO, especially if they must pay the premiums out of” their own pockets, HMO
members, can use an HMO's services as many times as they wish without paying
additional fees. In fee-for-service medicine, patients pay for at least the
coinsurance portion of the physician's office visit fee each time they seek a
physician's services. The lower.the fee, the more an individual may seek
care; the higher the fee, the more likely it’is that at least certain forms of
‘care.will be deferred. HMOs have eliminated this economic condition. Also,
utilization rates are generally lower in HMOs than fee-for-service medicine.
HMQs emphasize preventive care, hoping to find an illness in its incipient
stages thereby avoiding expensive hospitalization, while private health
insurance has until recently tended to encourage inpatient care as a means of
assuring payment. , . '
Given these inputs, the general requirements model performs two paralle¥ sets
of calculations, one for the general (non-HMO) population and one for those
who belong to HMOs. The same 40 pgpulation segments (both 'sexes, five income
categories, and four age breckets) are used to characterize both groups; only
the numbers differ.  ° ’ : "

. - . . . . |
Three sets of inputs are needed to define the HMO scenario: (53 the ‘number of
persons within each population segment, by year; (b) the 1975 utilization-
. rates applicable to each segment, by care category; and (c)~the 3975 personnel
matrix applicable to HyOS, by care category-and personnel xype.l_/ P

Following. the two sets (i.e., HMO and non-HMO) of calculations.each year, the
general population_and HMO figures are summed to produce projected personnel

totals for the nation as a whole. In addition to the combined nationwide
totals, separate/personnel projections are produced for the HMO .population

alone.
’

Use of Physician Extenders
This feature is handled through a special input table which permits the ,
projected.personnel requirements, in any given year, to be adjusted upwaﬁd or
downward in response to certain assumptions. . The assumptions in question are
specified by the user of the model and concern: (1) the extent to which
physician tasks are-delegated, in future years, to non-physician personnel
types such as MEDEX personnel and nurse practitioners, and (2) the extent to
which such task delegation enhances productivity.

'
ry X

13/ The DHPA estimates were based predominantly on data reported in Geomet,
Inc., "HMO's": Their Potential Impact of Health Manpower Requirement," May
1973. Reported utilization of medical care was adjusted upwards by 2 percent
to reflect care received out of plan; utilization of hospital care was limited
to a selected (reliable) subset of the GEOMET sample; HMQ enrollment profiles
were adjusted to match DHHS estimates of the total HMO enrollment population
in 1975 (6.041 million).- ‘ :
: ¢
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The calculations result in personnel ‘adjustment factors which are then
specified as input to the model. The input specifications involve identifying
the number (or the percentage) of phys1c1ans who will not be needed with
respect to a given care category in a given year as a result of the increased
use of physician extenders. Both the decreased number of physicians and the
1ncreased number of physician extenders must be specified. The latter

., . increase should in theory be that quantity (or percentage) of additional

‘ physician. extenders needed to assure no loss in productivity.

Other adJustments to productivity, similar in kind to those involving
‘physician extenders, may be made using the adjustment feature just descr1bed
Personnel adJusfments, in other words, may by introduced in response to a-
variety of contingencies not necessarily related to the use of phys1c1an

extenders.
| = »
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" CHAPTER III

SENSITIVITY TESTING . | .

The BHPr general requirements model is dependent upon a host of assumpt1ons
. The major assumptions, categor1zed1accord1ng to the generic topic under which -
~ they fa]], are: - -

A55umpt1ons Relating to POPULATION -~

0. @ .The United States resident popu]at1on will 1ncrease at an annuaI rate

0

Assumptions Relating to PRICE

of 0.7 percent, based on U.S. Bureau of the Census proaect1ons.

"'The real income of the population (measured in 1970 doIIars) w111 ,f f

increase.

AIthough there will be changes in the marg1na1 d1str1but1on of family
income and in the marginal distribution of individuals by age and
sex, their joint distribution will remain as close as possible to
that which existed in 1970 without violating marginal constraints.

o

-

The demand for health care will continue to vary, with c¢hanges in the
net p51ce to the consumer--defined as the product of provider
Er1ce_ and coinsurance rate (both expressed as gross nationwide
averages).

Provider prices will continue to follow recent trends

Coinsurance rates will cont1nue to dec11ne as 1nd1cated in recent
trends

Consumer demand for heaIth care and the net price are 11nked by a
predetermined functional relationship, invariant in time.

Assumptions Relating to UTILIZATION

oa

The nonprice-related component of ut111zat1on will continue to fo]]ow
recent trends. . ,

Except for that resu1t1ng from t e -of. expanded'funct1on aides,
there will be no future changes n the product1v1ty of individual
practitioners. .

Yoo

1/ Normalized with respect to the CPI for all items combined.

45

59



-0 No further subst1tut1on will take place among personne] or care

categories beyond that accounted for in the baseline personnel
conf1gurat1on. : '

To investigate the sensitivity of the model to these assumpt1ons and to their
associated parameters where relgvant, the series of computer runs descr1bed

" below was conducted.

“ The Impact of Alternative Population Projections

As noted in earlier sections, the population projections employed in the model
create changes both in the size of the population and in its age/sex/income
composition. These changes in turn affect the projected utilization of
certain forms of health care, which in turn. impacts upon ‘the required

personnel supply. B _ \

Change$ in size alone translate d1rect1y into changes in personnel
‘requ1rements. A 10 percent increase in population, for example, y1e]ds alo
percent increase in personne] requ1rements for all personnel types, and so on.

P

3' - The chariges wh1ch requ1re examination are those which create|differential

“iimpacts--i.e., which cause a shift in the age/sex/income distribution. To

“,‘winvest1gate such changes: rseveral simulations were performed. \The baseline

projection consisted of the standard requ1rements model run in which all three: -

variables--age, sex, and income--were advanced .in time as prescr1bed in the Et‘"‘f

fundamental model des1gn. In subsequent runs.each of these faqtors was
allowed to vary singly and in combination. Tl LM -

..v_{‘

A

[ A

Each of the runs took the form of examining the 1mpact of the mod1f1ed U »Q"ﬁ.l
population projections upon the proaected utilization of care. The categor1es L
1nvest1gated were as follows: : Y
;| ”. '. 53 ‘,.r
Medical office care: General . el
R ' > Pediatric . ' : A
Ob-gyn ' EE PR
) Vision L e
_\ ¢ . _ Psychiatric ‘ o A
. : ; . Other ‘ . ' S ‘
Short-term hospitai: Outpatient | ' }F: G
Lo Surgical - ' AR P
3 Medical _ e
Long-terg;hospita]: Psychiatric » -
Other care settings: Nursing homes )

Dental care’

Optometric care s

Podiatric care B R
% Community pharmacy services .

Lt | g . ‘ | 46 | (;()




~"Changes in the sex compos1t1on of the popu]at1on, over a 15- to, 25-year

‘ erjod,. are simply too minor to reflect themselves in marked utilization

'wchanges as a consequence, it makes little: d1fference whether popu]at1ons are
d1st1ngu1shed according to the attribute sex.

”“A sh0wn in table 15, the following forms of care are Eos1t1ve1x affected by
prqjected changes in- age but negatively affected by. income changes:
0ff1ce based general care. :
. 'Office-based "other" care.
A1l three forms of short- term hosp1ta1 care. 4
““Nursing home care. _
: ;,Commun1ty pharmacy services.’

Dl

The following forms of care are negat1ve1x affected by proaected changes in
age but Eos1t1ve1x affected by income changes: o

";wfw Office-based: ped1atr1c care.
Denta] care, ' :

Some of these effects are eas1er to “exp1a1n“ than others. Perm1tt1ng age to
vary, for examp]e, is known" to resu]t in a generally older popu]at1on thereby
accounting for the observ d decline .in- ped1atr1c care and increase in vision
care,s nursing home .care, etc. Permitt1ng jhcome to vary results.-in an -
hpwa?dﬂy mobile p piﬁat1on which favors those forms of care (psych1atr1c, o

;fi- denta],'etc ) mov; 11ke1y to be deferrab]e.;,;,. _ ..)rzwﬂ@J}jffi]“u

The 1mpact Qf- pu]at1on changes depends : upon the ut111zat1on rates exp11c1t1y
assigned. to- _-.f the forty popu]at1on segments which together define the
u.S. popu]atio;L “A prqaected increase in-.utilization simply denotes that
there -has ‘been "a sh1ft in. pbpulat1on toward cells with higher ut111zat1on

_ rates, a dec]lne“ n. ut11fzat1on dendtes the converge.

Runs Re]at1ng to*Pr1c and U n11zat1on

* ‘.‘ B . . ‘
The runs conductéd n th1s er es were d1rected predom1nant1y toward the
fo]]ow1ng 1ssue9'f' oo N "

0 < The unden]v1ng naturefofgthe demahdiprnce re]at1onsh1p (11near,
‘semi- Tog, doubTe ﬂog)‘ v;.

_the degendent var1ab]e ; e
ndeEen ent variable 1ne pr1ce to the COns me -for each of the following
forms of care: N o e .




TABLE 15. . | L

The effect of demOgraphic~factors on per capita care utilization, 1975-1990

PrOJected Growth Factor, 1975 -1990.

(1975= 100)
- Age Varies "~ Income Var1es Both Vary,
Medical office care:  General | 102.5 .5 95.5 98,5 .
‘ Pediatric:: . 8.1 * 108.8 - e 91,67
.Ob-gyn~ . ¥ +/108.2 103.2 hi108.7
Vision " s - 103.4 102.4 111.9
- Psychiatric 110.0 107.4 112.8 =
Other + 103.6 98.0 100.5
s, Short-term hospital: 0utpat1ent © 10L.3 " . 85:5- - 86.5
LY T surgical 104.4 - < 95.2 100.3
Medical 104.1 /’ 86.7 93.5
Long¥£érm hospital: Pé&chiatric -_"' 103.1 107.6‘~
Other care settings: Nursing‘ﬁanes' 114. G”H'” 75.4 ~115.Q;ig
| ' Dental care °~ - 99.1 - 111.7° 110.0"
. - Optometric.care . 100.9 104.8 105.3
. Podiatric care 104.7 112.9 115.3
4 Comunity T ' :
| - pharmacy services , 104.6 - . . 93.9 .. 101.0
SOURCE : fbmputer runs conducted by DHPA. ~ . :
?}J _
-
it
‘ L
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Years for wh1ch price and
utilization data were availabl 2¥\\

Medical office services -~ 1966 through 1976
.Short-term hospital services 1966 through 1976
- Dental office services 1968 through 1976
‘{_Community pharmacy,services 1966 through 1976

For each form of caré‘ three forms of regress1on were app11ed° 1ine;r,
sem1 -log, and ‘double log.: 4t was found that:

o N 'x .
< . t:’~;& .

Pr1ce-demand e1ast1c1ty coeff1c1ents. - If there were no other factors

nvolved, the regression coefficients derived in the preceding set of runs

would .serve, in the case of the double log model, to indicate the pri
~elasticity of-demand. The der1ved coeff1c1ents, as compared to those assumed -
‘ $1n the mode1, are: as fo11ows o

3

: Derived E1ast1c1ty Coeff1c1ents -
f Elasticity Assumed in. the Model _i
: Loemare T Lo Sy H1gh’~-‘:"<.‘» )
Medical office serv1ces 8 ‘f'*10.61. »:-0.14'zi7':f?fT-0»30
. Short-term hospita] sery1ces +0.19 - -0.08 - ©.=0.20
. Dental office services.=. "  -0.56 -0.16 . =1.00
L Commu1ty phramc' y1qes . -0.64 . + - -0.07 o f0.45

‘;fﬁOn three of . thevfour hea]th service categor1es, the der1ved elasticity
ch0effﬁc1ent is seen to lie well outside the range postulated withim the

,-;LamdﬂeT--a 1ikely reflection of the many factors other than price which serve to
¥ Wxnf]uence demand. _ :

7eThe reTht1ve lack of sens1t1v1ty of the.model to-the spec1f1c e]ast1c1ty
coeff1c1ents is ref1ected in the fo11ow1ng table:

2/ ytilization data were obtained from the following sources: physician
and dental office services from NCHS Health Interview Survey reports; :
short-term hospital services from admissions to non-Federal short-term genera]
~ and other spec1a1 hospitals_as reported in the Hospital Guide 1ssues, S
. Hospitals, Amer1can°Hosp1ta1 Association; and community pharmacy.services from
data on new and refill prescription acquisitions obtained through personal
correspondence by DHPA. . Overall utilization was then converted,to per capita.

.utilization based on Bureau of the Census reports on the U.S. Civilian B &
Res1dent Popu1at1on for each of the years in question, S - : ."\_;“ﬁ
a9 T
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‘ Projected Growth in Per Capita
: - ' ) Utilization, 1975-1990
. : ) P (1975=100) .
| | Low E]ast1c1ty ~ High E]ast1c1ty
Medical office servicesd/ | 136.5 . 145,10 +
‘Short-term hosp1ta1 serv1ces -+ 129.4 - 138.1
* Dental office services: . 128.8 - 128.0
Community pharmacy services 150.5“§3 158.2
. . ' . v ' : p ‘

: Linear vs. logit coinsurance fit. - The d1fferences in results between using a :
11near as opposed to a 1og1t f1t for coinsurance are shown be]ow. '
. L ‘_’ . B '.
Proaected Growth in- Per Cap1ta
C Ut111zat1on, 1975-1990 .

L , - (1975 100)
* . Coinsurance: Linear Fit © . | Logit Fit
| E]ast1c1ty Low  High- Low - High:
Med1ca1 ‘offige services Y 142.5 '159.0. | 136.5 145.1.
Short-term hospital services - =~ 146.9 .189.6 129.4- 138.1
Dental.office.services - - 128.8 128.0 - 149.2 321. 0_/
Community pharmacy services 150t5 158.2 151.5 160 5 3

For physician office and gﬁ’rt -term hosp1ta1 serv1ces, the 1og1t fit is seen
to produce a substantially narrower, somewhat lower range of results; for’
dental office services, the situation is sharply reversed; while for community
«pharmacy services the linear fit is. slightly ,less var1ab1e These variations
can be traced to the original co1nsurance data _ : Co~ -

5

— y «
3/ logit fit was app11ed to coinsurance in the case of physician and

“short-term hospital services; denta] and pharmacy serv1ces rece1ved a 11near
fit.

4/ This discrepant resu]t demonstrates the hazards of applying a logit fit

to po1nts wh1ch 1ie w1th1n a re]at1ve1y narrow portion of the ‘range between 0
and 1.

0 g\
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',To e§p10re the sens1t1v1ty of the non- pr1ce trend to .changds in the 1ength of

the utilization trend data, start dates of 1966, 1968, and 191 were applied
to.all four forms of care. In each. case, an- end date of 1976 was: used. As
migld be expected y ﬁ;:such few nimbers of observation, the results show a

"~ clear dependence up tart date. for,all but short-term hospital services. -In

the case of phy51c1a €e-services, a'start date of either 1966 or 1968 is-
seen to yield a d1st1nc ,uﬁward trend, whereas a start date of 1971 shgws a. .
downward slope., Simitargifferences as a function of startdate are noted for

-dental and Qharmacy §Er Ces, . reflecting the fact that he ‘per. cap1ta R P
"~ utilization -of ;those fdgm ;0f ‘care has actually been de 1rn1ng over the past 6

ot

-~

4
)1

years. As a consequencé, rend extrapolations based on ‘a start date of 1966 -
or 1968 yield’ substant1a1Ty gher prQJeFt1ons than. those .based on a start
date.of 1971 (from which: the ed1care/Med1cand ‘startup years have been
exclkuded). The magn1tude of the d1sparaty 1s ev1dent from the following:

. . : grﬁ‘ PrOJected growth in nonprice- re1ated

o T S Ry per capita utilization, 1975 1990

- ' L | (1975=100) ~
Start Date: 1966 1968 1971
. ' * Elasticity

Medical office éervices:r v High - 116.3 ©123.0 89.9-

- , . Low 123.1 127.3 - 95,4

Short-term hpspita]lseryices: High - 123.8 131.4 . 123ﬁ4
- L * Low ‘ 123.9 " 129.9 129.9
Dental office services: High NA 97.5 56.3

.{  Low CONA 123.3 106.9
Commhnity pharmacy services: High 135.6 129.4 100.1 -

f Low 140.1 134.1 105.6

- — /' ’
= '- ‘ ‘ .
@ :
t
i & A
; < t
" 4 : 3 / ) |
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.. T RPPENDIX I.. .

 DERIVATION OF THE HEALTH.PERSONNELEMATRIX

e

The mode] assumes a reference matrix wh1ch a1locates personne] types to care

- categories-in a given hase year (1975). This'matrix is presented in
‘table 1. The personnel staff1ng matrix was originally derived for 1970 and - .
'subsequently updated to 1975 using similar methods. The following discussion . .

pertains.to the .1970 matrix, The reader is reminded that throughout this

d1scuss1on, the personnel types described follow the categorization-shown. - *

above in tab]e 5 of Chapter Il while the care categor1es -are those shoWn 1n e

, PHYSICIANS -MEDICAL DOCTORS

Genera] MDs '

s

The estimated pumber of medical doctors active in 1970 by spec1a1ty and
principal setting (office, hospital, or other), is shown im table 1, These
numbers were based on the American Medical Association's. D1str1but1on of -
Physicians in the United States for 1970, with the various specialties,

L

ategor1es was accomp11shed in the manner descr1bed be]ow._iw?r

This category was defined to 1nc1ude those in- genera1 pract1ce, 1nterna1
med1c1ne, -or those whose spec1a1ty was unspecified. ' As shown, there were"
112,306 such phys1c1ans active in 1970, of whom 76,724 were off1ce based
28, 379 hosp1ta1 based, and 7 203 based in other sett1ngs.

\.-.

Method for A]]ocat1ng Office-Based Care

-

F1rst the percentage of office visits to genera] pract1t1onérs and 1ntern1sts
which involved the 50 most common ¢iagnoses was: identified using the Nat1onal '

Drug and Therapeutic Index (NDTI)._/ S1ightly over 63 percent of visits to-

regroyped to provide a more compact typo]ogy. The ‘allocation of phys1c1ans to ,!f;
5 care l . .

“
. hY
Do

general pkactitioners and nearly 60 percent of visits to internists were found ;I]

to be accounted for by those diagnoses. The percentage of these visits

. -identifed as obstetrical and gynecological was then subtracted out and
- assigned to Ob-Gyn care while the percentage involving nervous disorders and -

.-

Al

-/ Unpublished data for 1972ifrom the National Drug and Thergpeutic Index.

/7 g
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T Tab]e] |
Hea]th pérsonne1 by care sett1ng and act1v1ty in. ]975

LY 0

Vo

. MEDICAL "OFFICE}_CAR_E

-

¢ o S - ~ Persons- Percent of all.
T Involved in this. = PerSons of This .
é. Form of care 0ccupat1on[4pec1a¥ty

/z

% A, General Care o+ I SR K

=Physicians (MD): General o 36,876 g o+ 31.3
S T Pediatric . . 568 . 2.6
Ob/Gyn T _ 2,634 - 120
- Surgery . - ' 3,516 - - - 4.6

" . Secondary spec1a11st 3,299 6.8

6.2

~ Physicians (00) s ez e
Reg1stered Nurses _ : o | ".il‘t19,964 o | "2.1.‘
‘Phys1c1an Extenders D 1,392 . . . . 7.0
Allied Health-Personnel: Administration: 52,034 - ° 7

- ' Clinical 1lab - 8,601 - .. . .~ 4,
Radiologic - - 3,129 i . 3
Nursing care 8,206 . . " 0

"

_B.. Pediatric Care

3 "Phys»ic-i‘ans (M): -General - . - .. . 9,32 5T v gy
“ - Lrwi Ped1atr1c t’ﬂv S 12 061 o Flyv .- 55;5

f;PhysAc1ans (DO) - j_- _f L f?‘ “: 47- E ;*'fiz . _69;3"  e

4a;9§§£Fred Nurses ”??ggu:\ \\;L:. "  a-s,ges“‘ ' o
Physiﬁhan Extenders -.ﬂ o Qﬁ: "; . *375 .
A]]ged Hgg]th Personne] Adm1n1strat1on C 17, 782 A
_ ~Clinical lab.. 5*\a'1 648 . g .
3f%m . . .;a _Radiologic . . ' vt 538 . 2
S .oy Nursingicare .. (78,081 .
- R N ST SR o
P STy, ST
' =Y uj‘. ‘&
1". ’1 . .. :
SN K . h Y
53 67.’ o |




N T i Persons - Percent of al

InvoTvéd in this -~ .Persons of This .
‘ ‘Form of dare Occupation/Specialty
' C. Ob/Gyn Care |
v .‘Physiciﬁns (MD) General v SO 2;895 _ . 2.5
C c ‘ 0b/Gyn - 12,964 - 59.7, :
P oo - Surgery , ‘ 396 0.5
r:g ~ Physicians (DO) - o . ’ : 47 0.3 °
" Registered ‘Nurses : ' 8,61 0.9
* Physician Extenders : ‘ 142 '1.8
Allied Health Personnel: Administration 16,176 . 2.4
: ' ' Clinical lab 1,245 0.7
~ Radiologic 413 0.4 -
Nursing care 2,859 0.2
D. Vision Care
Physicians (MD): Ophthalmology 8,820 79.3
Physicians (DO) .24 0.2
Allied Health Personnel: Administration 11,507 | 1.7
: : Vision Care 35,000 - - 100.0
E. Psychiatric Care 1
_ Physicians (MD): General © 1,081 0.9
. g 0b/Gyn 79 0.4
Psychiatry o 13,857 _ 52.3
- ~ Surgery \ - 63 : - 0.1
Physicians (D0) . S 35 0.2
Regiétered Nurses ' ‘ . 619 S 0.1-
Allied'HeaJth Personnel: Administkation 4,718 0.7 -
. Clinical lab 17 0.01
, Nursing care - 204 0.01




-. ‘£’§5
. Perso}?s P .wPercent of af'P
. . : Involved %in this - Persons of This <
W T T o ) Form of care - gcupatwn/Spem 1ty ‘
: L - , * g
' vE. Other Care (0ff1ce BaseJ o b , » i . S Y o
; Phys1c1ans (MD) enera] e 26,995 L2 23.2° -
2 diatric Jr L.2en N I :
* T ‘Surgery’ , ' 24,003 31.6
.Secozr’\da'ry specialist, 25',137 . 52.p °
~ Physicians®(D0) - ’ ' 468 ot 4.2 )
» S ’ \ : . *
~ Registered Nurses . . o . 27,633 2.9 .
. o “ . ' . < Py
Physician Extenders « - . 43 . 5.3 *
T . ° ! L ) - oA
. M}lied Health Personnel: Admihistration 83,780 «12.3 7 :
' - - Clinical )ab, 14,560 - . 8.0° . .
. -7 Radiologic 24,47 . $ 7233 L
" o ‘ ) General medical = 642.. . 0.7 « .
' w' ~ Nursing care 7,790 0.5 ' -
N T . B c, ‘ / . .
” o ‘e ..
- v s 07 . ‘“.
’ & . a_»«
\ L
. g S )
. ! o ?
. L ‘ e M -
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v

. . . . :l. ’ t
A. Short-term Hospital (Outpatient) - ' |
" *Physicians (MD): Genera] - o - 5,660
» Pediatric *» ; ; 638
Psychiatry: - ‘ 1,746
_ Secondary specialist 437 .
_’Physicians'(Dﬁ) .o ' 312
. . ,
Podiatrists 8 ’ 196
Pharmacists * « 5,697
Registered Nurses ' 34,629
' Phxgitian Extenders 1,421
. 8 .
A11igd Health Personnel: Administration . 39,668
: : . Medical librarian - 879
. Medital records™ 9,10
. ¢ Clinical lab 23,08
Radiologic 10,752 _
. Therapy * 10,498,
' ) General mg&ica] 6,746
& Nursing cdre ~ 42,185
N Pharmacy , 2,667
Dental care . 390"
n . i &
Y » - g )
& s ¢ )
. ° . AT o :
'5.-* [ - ’; * ¥
\".‘. ‘: "'
v . iv b ¢
* . & & X
nf 7 ‘.
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.
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2. Hospital Care
. #,“ -
Persons
Involved in this

Percent of all
~ Persoms of This

Form of care

-

Occupation/Specialty

P

\—J.—‘-—J
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o , Persons Percent of al}
- : . Involved in this Persons of This
’ ‘ Form of care Occupation/Specialty

B. Short-term Hospital (Surgical)
‘ ' X ;

. » Physicians (MD): General - ' _f,351 1.2
: Pediatric ~ 49 0.2
. Ob/Gyn 5,156 . ‘ 23.7
Ophthalmology 1,991 17.9
. Surgery L 45,289 p s 59.6
- Secondary specialist 4,374 . . 9.1
: Noncare specialist 5,491 ,,‘ 28.8 -
“Physicians (DO) oy ) 254 . A
Dentists . N 3,639 3.2
Podiatrists o 239 T N
 Pharmacists - | 2,848 2.3
Registered Nurses ’ 271,848, | ' 28.3
Physician Extenders ' 4 " _ 636 . 8.1
AlliedeHealth Personnel: Administration = 106,021 - ; 15.5
v A Medical librarian 1,757 { 16.4
" Medical records 18,210 /28,5
. : Clinical lab -~ 46,176 , . 25.4
. E B Dietary . 20,027 P 26.7
' . Radiologic . 21,504 Y 20.5
e Therapy , - 20,995 I ¥
~General medical” 7,337 | 8.
Nursing care 301,382 ~»20.5
- Pharmacy - 5,500 % 5.5 -
. Dental care ' 390 @ . 0.2
o _ }
y | % - ’ *
. . |




' C Persons Percent of all

Involved in this Persors of This
_ - s . . Form of care- . Occupation/Specialty
" C. Short-term Hospital (Medical) SR <
. 7 _ - v
Physicians (MD):  General 21,292 18.3
, Pediatric } " 6,179 ' 28.4
: Psychiatry - RN 1,392 . - 5.3
R - Secondary specialist. - 6,124 2.7
_ 1‘y Noncare speciglist 693 3.8
Physicians (D0) - | 1,210 | 8.3
Pharmacists \ 2,848 2.3
"REgjstered Nurses o ... _2710,689 ' "28.2 f
Pﬁysician Extenders . S - 7 A S .- 8.
Allied Health Personnel: Administration 106,012 .o 18,5
PR - ' Medical librarian 1,757 16.4
o , Medical record 18,210 - 28.5 .
£ Clinical lab . 46,176° - . + 25.4.
Dietary . 30,027 -~ - 2647
. Radiologic *° 21,504 o ” 20.5-
. Therapy 20,995 o 12.7
General medical 24,021 A 27.8
Nursing care 301,382 * . - 20.5
. Pharmacy - 5,500 . . o 5.5
]
i LY
o oy e “
oy g -
WA ir . ' - .
w0y -
L ;‘t%' ) ; . ‘ e
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Persons

Involved in this

Form of care

Percent of all
Persons of This

' D.  Long-term Hospital (Psychiatric) ~
'Physicians (MD): General 3,103 L
. : Psychiatry _ 6,231
Dentists | 2,589
. > 3
Pharmacists 1,644
L vRegistered Nurses 33,912 .
* Physician Extenders. 147
~ Allied Hga]th Personnel: Administration 82,282
‘ . Medical librarian 1,014
Medical records 8,490
_ Clinical lab 7,735
. 4 , Dietary 6,223
Radiologic 3,360
.- Therapy 27,216
N - Geperad medical 2,727
. S Nrsing care 183,467
o - " Pharmacy 1,500
Dental care 4,232
!?J
, \
I . @
LN
.-‘,
. oY
, I,

2.
23.
2.
1.
3.
1.

. o . » * o s
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Occupation/Specialty
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ST ‘ - .o o Persons
o o Involved in this
e e ) . Form of care

o

Percent of all
Persons of This

\ Occupation/Specialty

E.. Long-term Hbsp1ta1.(0thg;1 _:f 8

1,476 .
13)
707

Phy51c1ans (MD)

4

Genérabl
Pedi tr1c . é
Secondtry spe&‘a’hsrt' c N,

166

: —Phys1c1ans (DO)'Q o - y 'i~

'*.Dent1sts -'5’ f“‘ -

3 4

-

3

0.6:

3.5 ,
LS

l Re91stered Nurses 'w-fi o | f_ | 06 =
N ‘ : e ' ;
Phys1c1an Extenders ¢ . i71;', e 0.

I

23 332

A111ed Hea]th Personne] égginiétratidn
e 1, 014.’~

L jcal librarian -
‘al,-'-f* P Megﬁcaf'record
T e *.Clinical lab

70738
2,872°

® Bieta -
y o d1dﬁ%gac 3,360. & -
T ' e THETapy 10 627 - .
x ¥ General medica]
. “fNursing care
2 .

¢
.
S s
L . .
N
. P
e
: - L)
3 .
A
A '
i
. ¢
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N '
.- OTHER CARE SETTPNGS

EI  Persons - . - Percent of all

; . Involved in this Persons of This

‘.. Form of care Occupation/Specialty
: 594~ | 0.5

458 . 6.4

\,547 05

‘Pod1atr1sts%£ &
' 'sx‘

' Pharmac1st

" ”'Regwstered Nurses‘zgi,:l."'~'_:ff'v o el o 1a
. Allied Heal;,."" e1% Administration . 49,508 | 7.3,
- 28 T - Medical records 3,623 ' 5.7
» ‘ o4 Dietary = 14,362 - 19.2
* 'Therapy . 26,568 , 1 16,1
. Nursing ‘care 382 972 . 26.1 ..
.. ‘Pharmacy 333 0.3
LE ' 'v" oy - '
B. @ : .
, o ' Tj,wfga
. 104,338 - 90,7 .
el: . Administration 31,321 . . 4.6
. ' Dental care 167,778 T ”.:E?f
A el ' ; , A
Gl e A ' L
K . . - ;
ﬁ% - Veter1nar1ans ‘T‘ "\‘.f‘f‘ - 29,010 | . 193.4%
- "I‘) ,y S . : L
Opto ric Care ‘ B . ‘
, O?xometr1sts ;§45f L ;",' S -0 2 B 98,0

e |

AlTied Health Personne] Administration . 8,700 . s

61
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» )

Persons ©_ Percent of all

Involved in this ~  Persons of This
Form of care Occupation/Specialty

E. 'Podiatric Care / .

Podiatrists . e300 R Y S
o Allied Health Personnel: . Administration 3,000 | 0.4 ,
e L - _ Genera] medical 3,000 - 3.5 ¢

3 I Persons ‘Percent of .all

L o Involved in this .  Persons of This

o : . __Form of care .Occupation/Specialty

.F. Pharmacy Serv1ces \ . o S

Pharmacists - : : 98, 656 o 80.5% ; '

'Allied Health Personnel: Pharmacy 83,333 . 80
‘ R . R ' ‘
G. Laboratory Services
" Physicians - (MD): Noncare spec1a11st | 4,309 . 23.4
Allied Hea]thJPersonnelz C11n1ca1 1ab 25,019 . 137
. Radiologic =~ . 15,970 _ o 15.2
) General medical 8,299 » 9,6
H. Other Care, Not Elsewhere Specified - , ' ”mwk .
B Physicians (MD): Noncare specia1i§t: _ 2,611 R 4.2
. Registered Nurses | . 159,622 - . 16.6
.Phys1c1an Extenders o o ‘ 2,600 v 3. . 33.0
Allied Health Personne] Administration 46,306 6.8
. Medical records 4,106 . ' 6.3°
e Dietary o 9,894 . . 1%u2
ot h Therapy . 48,600 . 293 :
_ S : “General medical 1,604 . L -,f 1.9° 7
Ca _ o Nursing care . 163,342 e ~>11 1
. T 3 . . :
by 7’\‘ ! §l_'4
b‘ . P




. . ° - A ‘ ‘
,/ - 4. Non Patient Care Activities

.. Physjcians (MD): General " 8,115 5.3
I - n Pediatric . 1,849 8.5
: . 0b/Gyn L 4 . 898 4,1
‘Ophthalmology . 318 - 2.9
Psychiatry : ' 3,276 12.4
o Surgery - 2,750 3.6
‘ * Secondary specialist 7,244 15.0
' ‘ Noncare specialist ~ = 5,299 28.8
Physicians (D0) o - 901 6.2
Dentists - - © 3,910 3.4
., Optometrists - , 400 2.0
Podiatrists | 37 0.1
Pharmacists B °9,92 8.1
Veterinarians o ‘2;050 ';5-5
 Registered Nurses ‘ 41,227 8.2
 Physicjan‘Extender$ A o 20 . ‘ 0.3
Allied Hea]th‘Personhe]: Medical librarian 4,280 \ E 40.0
L ' Dietary 1,596 Co >

General medical 25,668 = . 29.7

Vo ¢

%

2.1
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. Active physicians (MD) by specialty group afid practice setting: 1970

FOffice Hospital

. Specialty Group Py Total. Based Based Other

- Total active MDs ”“»Ww -310 845 192,439  .86,096 32 310_ "f_? ’

General MDs_/"- . ‘*zth 112 306‘ - 76,724 28,379 7 203 o -

@ Pediatrics: co 17,941 10,520 - -+ 5,518 1, 903 &

‘Obstetrics- Gyneco1ogy ) huﬁii ,876 : 13,910 - - 3,977 ! 989 'y
0phtha1mo1%9_y g 9,927 7,662 - 1,851 14
Psych1a ry T 23,236 . -11,383 8,580 3,273
~Surgery e 68;099 -45,078 . 19,716 -~ 3,305
Secoﬁﬁg&y Spec1a11sts_/ . 42,243 - 20,990 = 12,435 8,818
Nonpat1ent Care Spec1a11sts§/ 18,217 - * 6,172 5,640 6,405

.o L o T

A/ Includes genéraT.bractice; iﬁterﬁa1 mediciné@'and specia1fy-unspec1fied.

2/ Inc]udes psych1atry and child psychiatry. /’ . {'j’~[r";~_ \ -

1. .

P

.3/ Inc1udes general surgery, neuro1og1ca1 surgery, orth0ped1c surgery,
‘otolaryngology, plastic surgery, co]on and rectal .surgery, thorac1c surgery,
urology, and anesthes1o1ogy L g _ . v .

2
“®

4/ Inc1udes a]]ergy, card1ovascu1ar d1seases, dermato]ogy, gastroentero1ogy,
- ped1atr1c allergy, pediatric cardiology, pulmonary diseases, radiology,
diagnostic radiology, therapeutic radiology, neuro]ogy, physica] med1c1ne and -
- rehab111tat1on, and "other- spec1a1t1es " L

5/ Inc1udes occupat1ona1 med1c1ne, genera] prevent1ve med1c1ne, pub11c
health, aerospace medicine, forensic patho]ogy, and-pathology.

Source: Based on data contained in Distribution of Physicians in_the United
-States, 1970. Chicago, American Medical ASSOCiatﬁ?ﬁ’ 1971.

“
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B . / . - "
medical-surgical care were assigned to Psychiatric and Other ca¥e ;
"respectively. Those visits remaining were tentatively assigned to the General
care category. Visits to general practitioners and internists involving
diagnoses which were not among the 50. most common d1agnoses were arb1trar11y
~assigned to Other care. ¥ :

The next step was to estimate thetﬂember of visits 1nv01v1ng Pediatric care.
This was dons by making use- of d from the 1973 National AmbuTatory Medical
Care Survéy, " in which it was reported that 16.6 percent of visits to
general practitioners and 2.6 percent of. visits to intexnists involved
children under 15 years of age. These percentages were, econverted to the
equ1véﬁent total number of visits; that numbér was then subtracted, half from
General care and half from Other care, and assigned to. the Ped1atr1c care
category. ‘ _

The final step in this process was to assign to phys1c1ans of unspec1f1ed
specialty«-for whom suitable data were lacking--the same care profile as that
deve]oped for genexal’practitioners and ipternists. . These prof11es\(numbers
of ‘'visits) .were then converted to FTE numbers of phys1c1ans by adopting the *
s1mp11fy1ng -assumption that all office visits are of equal length; that is to
say, a care category which accounts for x percent of all visits was
automatically assumed to account for x percent of all physicians.

. H 4
. : . .

s [

[

‘Methog for A]]ocat1qgﬁHosp1ta1 ~Based Care -

‘The 28,379 general MDs in hosp1ta1—based pract1ce were assigned to short- term
_and™ 1ongfterm hospital care categories in the follewing manner:

Sﬁort;term Hospitals

0 A1l interns were a]]ocat d to short-term hosp1ta1s based on the 1971
Guide Issue of Hospitals3/ which reported that almost all internship
programs were in sEort—term hospital settings. The Guide.Issue also -
reported that .82 percentzof all residency programs were in short-term
hospital settings. Professional judgment, however, suggested that

. this figure might be somewhat low,for residency programs 1n.genera1
and family practice, interndl med1c1ne and unspecified spetialties.
As a consequence, 90 percent of these res1den$s ,.assigned to
short-term hospitals. The rema1n1ng 10 perce . as
long-term hosp1tals '

£ T . . - . A <

-"‘. . . t ! L.

) 2/ Delozier, James E. -National- Ambu]ator Med1ca1 Care Surve , 1973, «
Summary. DHEN Publication No. »¥] Center
for Hea]th Stat1st1cs Octobeﬁ 1975 ; o

'§/,Hosg1tals; Vo].‘45,.No. 15; Part=2.? Guide‘{ssue;iAugustfl,'197Tﬁ )
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0  staff mDs were a1located to short term hosp1ta1s based pn a 1969

-survey_ wh1ch'showed that 69 percent of staff physicians were’in
short-term hospitals. The remaining 31 percent of staff phys1c1ans
',gre ass1gned to 1ong-termrhosp1ta1s. :

;Twenty percent of MDs in Short term hosp1ta1s were arb1trar11y :
assigned to Outpatient care. The remaining M.D.s- were distributed
~_ based on dgta from a study by .the National Center far-Health
- " Statistics2/+and }he Study on Surgical Services! in the: Un1Lt=edN
v . . . States (SOQSUS) The NCHS ‘$tudy reported that 45 percent of -
o 'wpat1ents d1scharged from ‘short-term ho§p1ta1s had undergone surgery.
- .SOSSUS sho that 49 percent of surgery performed in short-term ]
hospitals was by general pract1t1oners'and med1ca1 spec1a11sts. ;
2 These t¥o figures multiplied together produced the percent of genera]

~hospital staff (22 percent) a11oéate to Surgical care. The
rema1n1ng 78 percent were ass1gned the ﬁed1ca| care category. -
. Long-Term Hospitals "._ PR ';i s
0 Since few residents and 1nterns'in11ong-term'hospita1s are likely to.

- be furn1sh1ng psychiatric care, they were ass1gned to the Other care
category. Ninety percent of the staff MDs in long- -term hos pitals _
were allocated to Psxch1atr1c care, since it was, assumed that the “’ \
bulk of their care activity was prov1ded in psych1atr1c hosp1ta1s,

"~ and the rest to Qther care- .

N

Method for A11ocat1ng Other Act1th1e9-

Q

"
v

o The 7,203 generaﬂaMDs who were nelther off1ce- nor hosp1ta1 -based we
S ass1gned to caré categor1es based on the 1970 Census of Popu1at1on._. .

v . 1”7
* CA U ¢ e Ty
) F Y N . . " T2 '
2 Loom B ¥ e EA

. . ]
. ’ . s . . .
! - - ) -

[ . x -

. 4/ Losee, .Garrie J.@ and A]tendérfer, Mar1on E‘n ‘Health Manpower in
',HosgitaTs, Nash1ngton U S GoVernment Pr1nt1ng Officeq 1970.
FW

R | 5/ w1tk1n, M1chae] J. Pattents D1 char ed froﬁ Short*Stay Hosp1ta1s.'
~++  'Public Health Service PubTication Jo.” Ser1e§*13 No.. T, ,Nash1ngton
. u.s, Government Pr1nt1ng Office, -Ogtober T966 '

AR )
S TA Surgeryghn the Un1teJ%States,€% 'ummary Report of the Study on Surg1ca1
Services in the Unjted States.’ The Amer1can*College of Surgeons and the

'.\Amer1can Surgica1 Assoc1at1on, 1975 Cowm e A

v!- ﬂ i 5

R -7/ v. S Bureau%of the Census 1970.. 0ccupat1on“by Indugtryl}J970 Census by

K Population. Final Report PC(2) 7C. wash1ngton" U Se. Goverﬁment Pr1nt1ng
% UTgice, 1972, , _
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.The' Census' showed tHat.586 physicians were working in convalescent.. - "
institutions; that ‘number of physicians was. thus assigned .to the’Mﬁrsing‘Home Y
Care category. . The remaining 6,617 general MDs were.alldcatedvtoiNoncare-“ i

" activities. ;- : - . L - ’ ;.'f

'OTHER SPEtIALTY GROUPS '* o o '1*l'\5ﬁ-'. , '- IR ff
R R S P PRI b AU
Method for Allocatirg Office-Based Care . . =~ . = " P

Pediatricians. - The allocation of office-based prediatricians was -~ -~ . -
accomplished on the basis of -age, making use of-data from the 1973 National : -, .
Ambulatory Medical Care Survey. Acgording to the survey, 93.5 percent-of the iw :
- office visits to pediatricians involved patients under 15 years; that - ~ . - 7 .
- percentage of officecrbased pediatricians was therefore assigned. to 'the :
Pediatric care category. The survey further reported that 4.4 percent of - .
pediatric vigits involved persons between 15 ‘and 24, and ‘2,1 percent.;involyed
persons 25 and;over. ThoSe percentages of pediatricians were.arbitrarily’

- assigned to the!General and Other care catégofies,-respectivéiy..”ﬁq T

'Ob-Gyn. - As in'the case of general MDs, obstetrician-gynecologists were °
- . ATTocated to cark categories using data from the ‘National Drug-and Therapeutic
' ... Index (and assuming, as before,- all office visits to be of equal lergth).

- Seventy-four percent of office visits to. obstetrician-gynecologists were - ' =
reported by the NDTI .to be for the 50.most common” diagnoses. * Visits for: - - . SR
‘Pregnancy +(56.7 percent) and:nervous disorders :(0.5 percent)-were subtracted e

-~ from that total and assigned respectively to ObstetricéI-Gyhecological,Carg L
and Psychiatric care. “Ibe remainigg 16 ercent were.allocated to Generalk: -~
care., RS R -

The percentage of office visits (26 percent) fo'obstetriéiaﬁlgyneto]bgiéts R
nvolving diagnosis-other than the 50 most common were .added to the Ob-Gyn ..., .
gre category. -~ - . ., g o 'ja S e

s " A i T

s mfbﬁhtha]mOIOg{étsl eﬁA11 7;662_officé-based 6phtha]mqldgj§t$;wéréFAESignéd]tb .

" Vision care.. . e ,\
, Psychiatrists.. +:A1Y 11,383 office-based psychiatrists were'assigned to™ - .. T
. . <Psychiatric:care. ' s RS L e a

- "Sur eons.;—.Ther4§;07815urgeons reported: to be office-hased werg-allocated to .
o meaical office-care cat®gories by using NDTI data-to.‘identify.visjts for the'* =~ .-
50 most common diagnosesi . For each surgical, subspecialty the small percént.of % =
" visits identified as.Sb-gyn and psychiatric were assigned to those care . .. - .. "
..categories, .respectively. -Visits not_related to surgery were placed in the” - Sy
- Genéral- care category. A B - L B A
- ST T : : S R CRE L x
Office-based visits:for diagnoses other than 'the 50 most common were divided . .
- into two equal groups. Since there is.n¢ surgical care category in.the. - > & -
~.medical offjice classification, one: group was -assigned to Other care; the - . =
. second group, was -assigned to Surgical care in the short-term hospital . IR
- .classification. (Support- for a rough]y'50450,al]ocation'iS'deriVbd;fromjan S

. 14
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- as well as those who are hospital;based.)

AMA report8/ which indicated that surgeons spend 47 pergﬁnt of their time on
hospital rounds and in the: operating room, while SOSSUSZ/ reports that 58
percent of a surgeon's time is spent in hospital activities. Those .
percentages were assumed to apply to surgeons who are nominally .office-based
A

! g

oo -
Secondary Specialists. - Again, the first step in allocating office-based
seconda§g specialists was to identify for each specialty the percent of visits
for theX50 most.common diagnoses. For the: specialties of cardiology,
gastroenterology, and dermatdlogy the percent ‘of visits for diagnoses not
rélated to the specialty was subtracted out,-and the qorresponding percentage -
of physicians was placed in the General care’' categ & The remaining 18,555 ‘
office-based secondary specialists were assignedfm O¥hier .care category.

, , . . I8 V4. > ”

‘Nonpatient Care Specialists. - ﬁatho]ogists an f:",
Tn the 6,172 MDs -Tisted as office-based noncare sp€

alists were assigned to

the Laboratory Services category under the Nongare Settings classification. *°
- The Temaining office-based MDs were placed in he same classification under
» the category of yon€€re acpivites. :

o

{

Method for Allocatin} Hospital-Based Care ¢ T

Pediatricians. - A1l pediatric interns and residents.were assigned to
ShBrE-term hospitals. Since most long-term hospitals’ are psychiatric (in
which care to children would most 1ikely be provided by child psychiatrists),
95 percent of staff pediatricians were allocated to short-term hospitals and
only 5 percent to long-term. ‘Within each of these settings, the following
futther allocation took place: : .

1. Short-Term Hospitals P

Al

Ninety percent of the staff pediatricians in short-térm,hospita]s
were assumed to be providing Medical care. The rest were divided
~ between. Outpatient care (8 percent) and Surgical care (2 percent).

2. Long-Term Hospitals

" A1 pediatricians in Tong-term hospitals were assumed to be working
in Other (i.e., pon-psychiatric) care. '

[
B 4

T

-8/ profile of Medical Practice, 1974., Chicago, American Medical

Association, 1974.

9/ Surgery in the United States. A Summary Report of the Stully of Surgiéaﬂ

- Services in the United State. .The American College of Surgeons and the *

American Surgical Association, 1975. L
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Ob- Gyn' - The National Center for Hea]th-Stat1st1cs considers childbirth to be
a_surgjcal procedure. Consequently, all 3,977 hospital based obstetrician-
gupeco]og1s;§_were ass1gned to ur91ca care in the short-term hospital

’category . , i e .. ~\\

&
Psych1atrtsts ~- The National Inst1tu of Mental Health's (NIMH) pub11cat1on
Staffing‘of Menfa] Hpspital Fac111t1egz_ was used to allocate psychiatrists
to short-_‘and long-term hosp1tals Psychiatrigts and res1dents'¥mployed in

ggne ospwta]s were placed.in the short-tefff-hospital classification; those
empfoyed in mental and veterans hosp1tals were ass1gﬁed to the ?ong-term
c]ass1f1cat1orr > - PO

The NIMH. report provided information used to‘ass1gn s]1ght1y over half of the
psych1atr1sts in short-term hospitals (1,599) to the Outpatient care '
category. ..The remaining staff psychiatrists (1,275 were assigned to Medical
care. A]] psychiatrists in; 19"9-tﬁ(m hosp1bgls we ss1gned to Pszch1atr1

S - ,

care. .

- Surgeons.” = A1l 19,716 hospital-based surgeons were ass1gned§§p urgical care
] Eﬁ a

in Short-term hosp1tals and added to the @umber previously
category from the qffice- -based class1f1cat1on

gned to this

' Secondary Spec1a11sts - Hospitad- based spec1ak1sts in pu]monary diseases and

physical medicine and gehab111at1on were assigned to the Other category of
long-term hospitals. The remaining.secondary specialists were placed in the
short-term hosp1ta1 classificatioMand distributed 56 percent to Medical care,
40 percent to Surgical care, and 4 percent to Qutpatient care. .

Noncare Spec1a11sts - Pathologists and forens1c patho]og1§/§,shown to be
hospital-based by the AMA were allocated td Surg1ca care in short-term

--hosp1tals The remaining hospital-based nonpatient care spec1a11sts were
- placed in the short-term haspital Med1ca1 ‘care category.

< “:4 ’ - ‘
- " .

" Method for Allocating Other Activities ¢

_PHYSICIANS--OSTEOPATHS

Apart from general MDs, all physicians listed as neither .office- nor
hospital-based were arbitrarily assigned to Noncare activities.

<

~The American Osteppath1c Assoc1at1on (AOA) reported 12, OOO act1ve osteopaths

(DOs) in 1970. TR1s number, plus a 1974 master file tape obtained from the
AOA, was the bas1s for the care allocations shown below. e

>

i : _ T .
, 1Y

lg/iNatibnalblnstitute of Mental Health. Staffiing of Mental Health b

Facilities, United States, 1972. DHEW PubTication No. (ADM) j&-?ﬁ

“Washington: U.S., Governmert Printing Office, 1971.
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: Method for Allocating Office-Based Care =~ s
Q- . '.»/"'"i.’
With the exception of surgeons, off1ce-based DOs. were assigned to care - ?é*ﬁ'é
categor1es based on specialty distribution information obtained from the 1974
‘tape. As in the case of MDs, half of the DOs who specialized in surgery and
were reported to be office-based were assigned to the Surgical care catego;y
in the short-term, hosp1ta1 c]ass1f1cat1on the rest were assigned to Othe T
care, office- based . 1%;

3
49

,.313

o N

Method for, A]locating Hospita]4Based Care

The a]locat1on of osteopaths to short- and long -term hospitals, and to ‘care
categories within each sett1ng, was identical to that for general MDs with the
following exception: since.few DOs spec1a11ze in psychiatry, all osteopaths
ass1gned to long-term hosp1ta1s were p]aced in the category of Other care.

Method for Allocating Other'Care

The 744 DOs who were ne1ther hosp1ta1- nor off1ce based were assigned to
Noncare activities. b . ‘ -~

*

DENTISTS

The Divisipn of Dent1stry of the Bureau of Health Prafessions est1mated that
there wer 102 200" active dentists 1n 1970 of whom 98 725 were -involved in
patient care.

\

Method for A]]ocat1ng Pat1ent Care

Based on data from the 1969 Survey of Health Manpower in Hosp1tals,_l/ 3,234.
dentists were assigred to short-term hosp1ta1§ and 2,766 to long-term
hospitals. The former group was placed in the Surgical care category, while
the latter group was assigned to the Psychiatric and g%ger care categeries,
based on bed distribution data reported in Hospitals. The ‘remaining .. .
dentists involved in patient care were ass1gned to the Denta] care category*hj.

Method for Allocating Nonpatient Care , g ' oo
¥ '.‘

The 3,475 dentists not reported to be in patient care were allocated t ¥

Noncare act1v1t1es q o

2]

11/ Losee and Altenderfer, op. cit.

12/ ospitals, Vol. 45, No. 15, Part 2. Guide Issue. August 1, 1971. >
8 3
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OPTOMETRISTS

A 1968 survey of optometrists conducted by the National Center for Health
Stattst1csl§/ and a 1972-73 iinventory conducted by the American Optometric
Association and supported by the Bureau of Health Professions, were used to
estimate the number of optometr1sts in 1970. Of the estimated 19,100, 18,909
(99 percent) were estimated to be in patient care and were ass1gned to the
Vision care” category of the manpower matrix. The rema1n1ng 19 (1 rcent)
were placed in Noncaye activities.,

PODIATRISTS °

The N2t1ona1 Center for .Health Statistics (NCHS) conducted a survey .in
197014/ wh1ch served as the basis for the allocation of pod1atr1sts to care
categories. -, Of the estimated 7,110 active pod1atr1sts in 1970, 99.5 percent
were reported to be engaged in patient care.

Method of Al]ocating-for ﬁatﬁent Care

The NCHS -suryey provided 1nformat£§n on patients seen in various care .
settings. This infermation was d to distribute pod1atr1sts to either
Surgical or Outpatient care in short-term hospitals and to Nurs1ng Home care.
The remaining pod1atr1sts engaged in patient care were placed in the Podiatric
category .

Method for Allocating Nonpatgent Care » _ .

e

The 0.5 percent of pod1a5;l§Ls who d1d not part1c1pate in pat1ent care were
assigned to Noncare activities

\ N \ e
PHARMACISTS ‘ . N »
In 1973, the.BOreau of He&1th Professions supported an inventory of Ticensed

pharmacists conducted by the American Association of Colleges of Pharmacy.

\

13/ Mount, Henry S., and Hudson, Bettie L. Optometrists Employed in Health
. Serwvices, United States-1968." DHEW Publication (HRA) 73-1803, Washington:
u.s. Government Printing Office, 1973, . .

%gf]4/ Koch, Hugo K. and Phillips, Hazel, M. Characteristics of Patients -
Treated by Podiatrists, United States- 1970. DHEW Publication (HRA) 75-1809.
Washington: U.S. Government Pr1nt1ng 0ff1ce, 1974, -

«
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éhe survey reported on the proport1on of pharmacjsts employed in various
ettings. (commynity pharmaty, clinic, hospital, 'dursmg home, and other) in
1973. This information, available in unpublished, form, was adjusted backwards
to estimpte thd vumber of active pharmac1sts in each setting for 1970 '

AL B
. . _ B - ZEKT . ‘
Method foy A]]oc ing Hospita]-Based Pharmacists . Yy

Us1ng data from the 1969 Survey df Health Manpower in Hosp1tals,]5/ .
hospital-based pharmac1sts were ass1§ned to short- and 1ong-term hospitals: and
within s1ong-term hospitals to' the’ Psychiatrit and Other care categories. - ,
Since no data weye available on the breakdown of phaqnaC1sts by care #
categories in short-term hospitals, pharmacists- in‘ihat setting were.
arbitrarily ass1gh§g 50 percent $o0 Outpatient care, 25 percent to Surgical
/care, and 2% percg to Med1ca1 «care. i

v i’aﬂV!\ ° T

4‘? »

W

Method for A]ﬂocating Other Non-HosﬁitaT Based Pharmacists
i 0 N * ’ - _ s &
. Using uripublished data fr %he 1973 AACP inventory, pharmacists emp]oyed in
, (nurs1ng hotes were alloca¥td to the Nursing Home category, those in .community
phagmac es and c] nics were assigned”to the PharmaCy services category; while.
’ those reported “t ibe in other act1v1t1es were p aced under Noncare activities.

’ .VETERINARIANS o o

.

) Veter1na ‘7ns.were allocated based on a report by the National Academy of
T Sc1ence which estimated the number of active veterinarians as of
Jangary 1, .1970. In order to estimate the total number of active
‘veter1nar1ans for the end of the year 1970, those entering and leaving the
profession:during the year were added to and subtracted from-the January
<~ # total. Of the estimated .25,900 total active veterinarians, 6,035 were
assigned to Noncare activites based on the proport1on of veterinarians
reported to be in activities other than the direct care of animals. The
remaining 19,865 active veter1nar1ans were g§$1gned to Veterinary care,

T REGISTERED NURSES

: The Interagency Committee-on Nursing Stat1§t1cs (ICONS) estimated the number
of active registered nurses’ (RNs) at 750 000.as of January.1, 1971,

- A . 3 . . . ?\.—
&
. .
v . ° EY
K
’

i

o /
*15/ Losee and A]tenderfer .qg._c1t -
L. : b .
- 16/ Nat1ona1 Research, Counch"Comm1ttee on Veter1nary Medical Research and

Evaluation.. New Horizons for Veter1nary Med1c1ne. Washington: Nat1ona1
Academy of Sciences, 1972. ~ . : _
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ﬁInformat1on on their care d1str1but1?9 was based on a 1972 1nventory conducted A 2
N by the American Nursing Assoc1at1 / _ Sl N
- Q A . - ’ !

‘"'ce Based RNs _ v

The number of‘?ﬁs emp]o ' 1 med1ca1 off1ce sett1n?§ was est1mated at
51,300. Using-the 1972 P e of Medical PracticelS the 'average. number of
FTE RNs per MD:was obta1' k _each separate spec1a1ty. -Those numbers. were
. then multiplied by the numbe MDs in medlca1 off1ce care gategor1es and N
1nf1ated to 1nc1ude a]] 51, 30l S 3 T
Method for '110cat1ng Hosp1ta1-B ' ~]*
A]]ocat1o Ns-to short-term 3 X
® 1nforma¥§? a 970 Amer1can ] 1on (AHA) survéy pf hospltal
nurses.—— L S ‘
0 Nospitals 1gd 1nformat1on en\RNs in f -;””;
S, operat1 nt départments, and ".:.ns,:
“On. the m-the: Nationa}. tentersfg S
stics . Hosp1ta& 01sch By3 45?percgn¢ of the RNs-in . .
lewere assighed . te iGad: € ei zhe remasgder L BN
Med1c¢ 0perat1ng.room' Ur'ses: : ¢luded 1n‘the Surgical’ '~ﬁ¢ o
. afegory hdse in outpatient- depar: ;wdﬁe a551gn d to 8ut atient X
4 ~utparient .-
.. ‘Care. "Ad tratjve'nursesﬂwe .across care categor1es. . Ll
L . : 3 & “ . . »..:._..
w0 Data frommxhe“AﬁA survey were- uged to a?]bcate RNs to Pszch1atr1 "i*_r@
" ~ﬁ¥£' care and’Other . eare in long- -term hospata]s. v;t - R 2
) ~ﬂg od’fpr A]]ocat1ng NonghosprtalyBased RNs © ’ _f$;7jiu F
-i'QS‘ﬁét"n:a ‘Erom. the'h972 ANA 1nventory'of nupses,§9/ nurs"4c1§ssified as
'prgggt,u‘ ; nurse§,,nurses in public health, gnd industy¥al nurses were
assigned-

. csbther care in. the Other: Care Se t1ng Classhfs
i_i1n“ﬁutslng hohe’gdre were assigned to,the Nifs'ing . Hanie ™%
4sted‘1n dther“f1e1ds of emnggment or. 1n nursvng schoo_

.No cﬁre act1v1t1es e N Ny R

a¢1on ‘those engaged _
tegory, while those
were aSS1gned to-

L -_'."_. K N "M”“
17/ Roth, Afeda v., anu Walden,. A Nce  Rs
. Inven ory of". Reg1stered NurSes."Kansasﬁ :
1974 I L x“wxab
[ u._;:_~ JQ Wy 4‘:~‘
18/ Amer1can Med1ca1 Assoc1at1 y
]9/ Unpub11shed data from Aﬁb 1cad¥ﬂpsp1ba1 Assoc1at1on 1970°survey of SR
, nurses in hosp1ta1s.

Py ' C Aty
he Nation s Nurses. 1972
: ~,Yer1can Nurses Assoc1at1on,

.o ‘B.‘ ,ft .
;2 Roth and Walden, op. cit. - 0 m *
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_'PHYSI&AN EXTENDERS._]_\( . - R R
- d ' ' ' B ."‘;_-:\’m }" o
Data provided by the: 0ff1ce of Spec1a1 Programs of the Bureau o‘f Hea]th I \A" ,'
. Manpgwer est1matfed “that there were 200 physician assistants- in 1970, _andf-thjt . s}‘
- all sked,. in- medical office settings. Seventy five percent were esti ted(‘po
work 1 g1atr1c care, and- 25 percent 1n Genera1 care. . ihh

Anm Hea]th Professnona]s Lo T L

s

The last gr'bgg 1n the health personné] matr1x are; the aH1ed hea]th ‘

. professwnals Data on the total numbers -of persd‘ns in these" ock;upat _ons caﬁfé

- for 'the most pa.rt grom se?:ondary data reporteﬁby toe National Center ‘ng A
a

Healgh - at1st1c‘s, . The 11969 %survey of. Hea™h Manhower in HoSpﬁ;a 'S,

Ser;ged aset h1ef sourc§ For allocating pers el ta short- vand ]g 9-’0.,._ &
ifals: CHS,study__ *upplied much of t 1nfo at1on on.pé ¥
in nurs1ng ﬁo Swp L e \ BN .

& .' ': . : t') - _ .‘_‘ .. .)}
Adm1n1strators .o " : Q \ ““ o

‘ I

The tota] ’numbgr' of pe sons fn thé»agtcupauons which f‘orm th‘s c;ategory was

estimated Wl 475% ons1st1ng of. 4&,200 adm1n1strators,,,prog‘ramn
‘represent,ah d nagement,ofﬁcens 93,.95)0 business" managers, 75 000

receptaomsﬁs, segretér es. and med1<ia1 asslstahf,s aqﬂ/58 C}OOJwar‘d c]erks

" 4 IREOELES »

f1&e-8&sed Admm*istrators
y 0 ) ”"}{v" vy co
Secretarles and, Y. qept‘ion‘astﬁemp)oyed Tn" dent1sts v_a.nd, optometnsts offices.
were placed ingPentd]#care and-Vision care,. i’espec ‘1%1)'. »'Secy itdries and
recept1on1sts n med1c$1 offices were a3 -re'categomes based on

. Method £r. Anoc§t1’ '

a

successquy g:omp1 2 g year program m a or coHege or university,"

2/ m 1970, om"f h sgan QS,tStants, def1ned ; "an >1nd“1'V*rdua1 who has
g t

were 1nc1uded ,1n th egOry.,,g, = L . ‘
22/ Nat1ona1 Ce,pter for Heau;h Sta‘t1st1cs, Hea1th'Res‘5uré'es Sta,t‘istics = \ .
Health Manpower a alth Fa ht1es, 1971. " Public =Hea'lth Service . ,*
Publication No.=1509,: 1971 E¢ion. . Washingtapy D C., U S. @overnment T e
Printing Office,"1972. 4% . . R N S
23/ Losee and A]tenderf&,vgg tit. , IS

q . .. " . T o .
24/ van Nostrand JtJan F., Em To eg ursing Homes: United States,
April=September, 1968. '~*DHE i 1cat1on No. (HSM) 73-1700. Washington: U.S. %
Government Printing 0ff1ce, 19 2. ,a" .. ' _ _ ‘
i ) S o . IS
' ' “ o;",l.l_‘_‘-.'
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the average number of these workers per phys1c1a2 9y spec1a]ty as determined
by the AMA Profile.of Medical Practice.for 1972.22/ These workers were then
.“ass1gned the same care profile as the physicians. - The rema1n1ng secretarTes
' fand recept1on1sts were p]aced in Other office- based care. - .

:Method for. A]]ocatlng Hosp1ta] -Based Adm1n1strators

_Adm1n1strat1ve -personnel were assigned to short- ang 1ong-term hosp1tals based
on the 1969 survey of Health Manpower in Hosp1tals. This study was also
used to subdivide administrative personnel in-long-term hospitals into
Psychiatric and Other care. Where data were not. available for assigning

- -administrative personnel to care categories in short-term hospitals, 20 -

- percent of the workers were arbitrarily assigned to. Outpatient care and 40
percent each to Surg1ca] .and.Medical care, -

Medical L1brary Personne]

. This classification includes a total of 2,200 mediea] librarians and 7,300
medical librarian technicians and clerks. The number employed in hospital
libraries wa obta1ned from a 1968 survey by the American Hospital *

'flAssoc1at1on.__ Medical library personnel were allocated to short-term

',hosp1ta}s based oa }he percent. of such hospitals reported having a health
sciences 11brary. Because suitable data were not available, hospital.
library personne] were assigned to care categor1es on an arbitrary bas1s

Short-term Hosp1tals. " 20 percent 0utpat1ent
- ' qi 40 percent Medical
40 percent Surgical

Long-ferm Hospitals: - . 50 percent Psychiatric o
2 : , - 50 percent Other

The remaining medical 1ibrary personnel were assigned to Noncare actfvities.

25/ Amer1cad)&€d1ca] Assoc1at1on, _R | o
25/ Losee and A]tenderfer, _R

. 27/ Kron1ck Dav1d ‘A.; Rees, Alan M.; and Rothenberg, Les]1ebet "An

Invest1gat1on of the Education Needs of Health Science Library#Manpower, Part
V: -Manpower for Hospital Libraries.". Bulletin bf the Med]dh] Library :
-Association; 59: 392-403, July, 1971. , .8 !

428/ Miller, Jan D. "Health Sc1ences Libraries in ﬂ65p1tals." 8u11et1n of
the Med1ca1 L1brary Assoc1at1on, 60 . 519-28, 1972%%

>
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Medical Records P'é'rsonnel' :
¥

The 1969 Survey{S;Health Manpower in Hospita)s was used as the basis for
allocating med#e) records personnel to short- and long-term hospitals.
Included in thi$ clasg@#fication were 11,000 meédical record administrators and
42,000 medical record technicians. .Medical records personnel in short-term .
_ hospitals were arbitrarily assigned to care categories on the same.20:40:40
' basis as library personnel. Allocation of medica],reqosg§ personnel to
* nursing homes was based on the 1968 nursing home sqrggyg_,'whichgreported a
total of 2,570 medical record librarians in these fagilities.’ In order to
include other medical record personnel in this figure, the number was:
. arbitrarily inflated to '3,000. A1l other medical record personnel were >
\,@ assigned to the Other care category in the Noncare Settings classification.

R A
‘ 4

Clinical Laboratory Services

)
f

Included in this group were 5,000 clinical laboratory scientists,. 70,000
. medical laboratory technologists, and 65,000 laboratory technicians.and
assistants. . Laboratory personnel were allocated to medical office care
categories by determining the average number of laboratory«personnel 38r ,
‘physician by specialty, based on the AMA Profile of Medical Practice,__/ and
--then multiplying by the number of physicians within ghat specialty in each .
of fice-based care category. Hospital-based laboratory personnel were assigned

to shorg- and long-term hospitals on the basi§ of the 1969 hospital
survey;_l/'those in short-term hospitals were arbitrarily divided 20:40:40
between Outpatient, Medical, and Surgical care, while those in long-term v
hospitals were allocated equally to Psychiatric and Other care. The remaining
laboratory personnel were assigned to Laboratory services.: _

Dietary Services

“Included in,this’cqusification,were 30,000 dietitians and nutritionists and
17,000 d%etary 5!’hnicians and food service supervisors. Again, the 1969
hospital 'survey=% serded as the basis for allocating this group to short-
~ and long-term hospita]qgf Dietary personnel*in short-term hospitals were .
. "alloca®ed egg711y, ¢ Medical .and Surgical care. Data from the 1968 nursing
- home survey=2/ foi jetitians were inflated s1lightly (to account for other

29/ yan Nostrand, op. cit.

3

it
(X

39/ pmerican Medical Association, op. cit. -
$31/ Loseeéénd Altenderfer, op. cit. o
- 32/ 1bid.

AW 33/ van Nostrand, op. cit.
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- types of d1etary personne]) and assigned to the Nurs1ng Home‘care category.
A11 other dietary personnel were arbitrarily d1v1ded between Other pat1ent
care and Noncare activities. - ) , . ey

o -

fRad1olog;c Techno]ooy

{“

‘This- group 1nc1uded 75,000 d1agnost1c, nuclear med1c1ne, and’ therapeut1c
technologists and techntcians., Radiologic personnel were distributed to
medical office care categories in the same manner as that used to distribute
¢linical laboratory personnel.:” Radao]og1c 3ﬁrsonne1 re:assigned to
hosp1talsjbased on:the 1969 hosp1ta1 survey and & thers were placed in

aboratorz serv1c€s.

1‘ u".a‘

A
’

Theragy Services§§ﬁf

Workers in this classification wer% ass1gned to 1ong- and short-term hosp1tals
based on the 1969 ho§91ta1 survey and to nursing homes based on the 1968
nursing home survey.2’/ Within the short-term hospital classification, .
allocation to Outpatient, Surchal and Medical care was on the same 20:40:40
bas1s~a95umed elsewhere. ATl other personnel were ass1gned to Other patient

. care -in the Other Care Settings Classification.

" General Medica] Personnel . . : " : o R
This classification includes 5,600 ambulance attendants 10,700 biomedical

" engineers and technicians, 22, 000 health educators, 9, 500 e1ectrocard1ograph

technicians, 3,300 e]ectroencepha]ograph_techn1c1ans, 3,600 orthotists and

-prosthetists, and 23,400 surgical aides. Each of.’these categories was
allocated separately to hosp1tals, nursing homes;-other patient care, and

nonpat1ent care, again using data from the 1969 ﬁo%p1ta1 survey and 1968

. nursing home survey. and Judgment as to where each. occupat1on was 11ke1y to be

employed. v

K Ny
» . o
by v 5

3% Losee and ATtenderfer, op. 'i t.

] _
35/ Inc]udes spec1alists, technicians, and a1des engaged in phys1ca1 therapy
(24,000), occupational therapy (15,600), -inhalation therapy (14,600), . speech
therapy (19,000), and.medical and psychiatric social work (29,800). Also
includes 13,400 vocational rehabilitation counse]ors and 11,300 spec1a11zed
rehab111tat1on personnel (correct1on, educational, mus1c etc )

36/ Losee and A]tenderfer, ;E,,Elt.
. !

. J ...:. "b{.l '5"..
37/ van Nostrand, op. cit -

.
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_ Mursing Care Personnel ;

"+ This. c]ass1f1cat1on 1nc]uded 400, 000 licensed pract1ca] and vocat1ona] nurses,
850,000 nursing aides, orderlies, and-attendants; and 17,000 home health 5

: .a1des. Licgnsed practical nurses were a])ocated to care categor1es in medical’

- offices on g 7 basis.af the average number of LPNs per physician in different
-spec1a1t1e and the number of physicians per specialty in each separate

caré category. ' RNs and aides were allocated to hosp1tals and nursing homes on

the basis of .the 1969 hospital survey and the 1968 nursing home survey,

respect1ve1y. A few home health aides were:allocated to outpatient services

- in short-teé¥m hospitals on the basis of the proportion of home health agencies
which were Bgspital -based as reported by the National Center for Health

~ Statistics.22/ The remaining home health aides, and the rema1n1ng LPN's
employed in pr1vate homes, schools, and public health agencies, were allocated
to Other care in the Other Sett1ngs classification.

1

)
V1s1on Care Personne] '

'y

Th1s c]ass1f1cat1on 1nc1uded 15,000 ophtha]m1c ass1stants, 450 orthopt1sts,
4,500 optometric assistants, 800 optometric .technicians, and 11,000:
pt1c1ans. A]T were allocated to Vision care. e ™

Pharmacy Personnel:

* This c]assff1cat1on 1nc]uded 60,200 pharmacy ass1stants and a1des. The
allocation to hospitals and nursing homes was made on the basis of unpublished
data obtained from the 1973 inventory of licensed pharmacists conducted: by the
American Association of Co]]eges of Pharmacy for the Bureau of Health -
Professions. The.remaining pharmacy ass1stants and aides were allocated to

. pharmacy services. o

Denta] Care Personnel.

'Th1s classification 1nc1uded 15 000 denta] 8ygen1sts, 112,000 dental
assigtants, and 30,670 dental techn1c1ans. / A]]ocat1ons to short-term and’
‘ 1onggterm hosp1ta1s were made on the basis of the 1969 hospital survey; all
v othe denta] care personne] were p]aced in Dental care. ‘ /

R ’ : . “ - . )
. N >
‘ . 3 " . -
<, - .

‘38/ AMA _E c1t.

'39/ Nat1ona1 Center for Hea]th Stat1st1cs, Hea]th Resources Stat1st1cs, o
Hea]th Manpower and Health Facilities, 1971.  PHS Publication No. 1509 1971
edition. Nash1ngton U.S.. Government Pr1nt1ng 0ff1ce, 1972. : '

40/ These est1mates were provided by the Division of . Dent1stry, Bureau of
Hea]th Profess1ons.
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~ APPENDIX II

oPERATION OF THE MODEL . ~

. a . . Y

The procedural steps 1nvolved in the app11cat1on of the BHPr genera] .
requirements model fall into two categories.. ‘First: there are thes steps .
-required to develop the data sets which provide the necessary input to the
model--the estimates of base year personnel, estimates of base'and future year:
. population, ‘and so on. Then there are the steps which act upon those inputs
to produce the des1red output--future personne] requ1reMbnts.

h %

The model actually involves three separate computer prdbﬂams, each with 1ts
. own set of inputs -and outpyts.' The programs in dUest1ony~MAIN PRICE, and
NHI--1nteract in the manner shown in f1gure 1. mﬁ ._w : '

Y-
° .

‘ The MAIN program, it w111 be seen, lies at the heart of the model the others
serve sﬁmp]y to produce intermediate outputs wh1ch then serwe as 1nput to vAIN

‘e)".
. The pr1mary data sets which feed the model - are those shown in ‘the left-hand o
» portion of figure 1. As stated in the preceding section, each: of those<data -

sets is developed "off-line," i.e., apart from the model itself,. and then is
preserved- for use as input. . The data sets in quest1on, and the mnemog1cs used-

in this section in referr1ng to them, are as fo]]ows" 3a o * 4
' Py . : !
_ - Assotiated R
Input Data Set - f. “v - _ Mnemonic T Ty
Voo ' o SV
MAIN Progrgﬂ” ; - . S

Personnel matr1x for 1975_/ - MPWR (1975)

Utilization matrix for 1975 v UTIk (1975). -
Population matrix for 1975 - _' POR. (1975) ,
Popu]at1on matr1ces for future years .- ‘POP “(1980,. 1985,...)‘
] W(NOTE' ‘In the eveént the HMO optidn is se]ected the above 1nputs are ,“
:"spec1f1ed for the HMO popu]at1on as we]] ) 'a.“;
PRICE Submode] | D Y
. g S {“ o
C Historic utilization data through - S ISTUTIL ,
R : 1976, by care‘category . o i ,w . B
) o “Historie price data through 1976 ' _ ﬁﬁhICE A
: ' ; by care category . - ’ ‘ul" R
Historic coinsurance data throughff oo \\ COINS AT
1976, by care category N , ,

' '. Ce - . E ‘ ~ . - . . ’., . ‘-::v-';:’? Pt . "(.. ’
1/ The year "1975" and the term "base year" are used’ synonymous]y in th1s S
discussion. - . s R I S

, : _ S < , » L
1 . ‘ A e .
¥ 'f




A T ~ - Figure 1 oL .
a T BT Schemat1c of modePoperatlon o

 PROGRAMS. AND o
v . ~ TINTERMEDIATE . FINAL
INPUT - C - OUTPUT - ouTPUT

T

H1stor1c ut111zat1on, ' C- s S
price, and co1nsurance—> " PRICE. -~ ' T
‘data . . '

El

“Utilization .\
growth adjustments. I

Estimates of base year : v . e < ‘
personnel, utilization, ———] - A . Future
and popu]ation' . e MAIN . . . ‘ >Personne1

: : ‘ o ‘ o Requ1rements

Progectmns of future—» :
popu]atwn _

/"‘j ‘ o o _ ) ‘ ’ :
i o R : , Estimated .demand
. L . o o : ~ shift due to NHI

. Estimates of : | R ’
coinsufance with — ~ NHI .. . ,.(-
_and without NHI | R "
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) col | YuAssdcTated o
Input Data Set I e - _Mnemonic -

NHI Submode: T ¢

e

- .

Est1mates of coinsurance rates under

COINS (NHI) ~ . "\ =%
NHI, ?are category, 1ncome, L :
e2

and ag : LA
- Estimates of coinsurance rates in the . - COINS {1980).
e absence- of NHI, by care category, e
T -+ ', incomey ‘and age, for 1980 o e e
e Est1mated adjustments, to non-NHP co- = ° 'COAPJ;(1985,_7990,¢Q‘) .
: insurance rates in future years - :f"fj, Lo g

_ These are not the on]y inputs. to.the mode] but they are the maJor ones._ Other
. modeT inputs,’reflecting cont1ngenc1es such as task de]egation and :
techno]og1ca1 1nnovat1ons, are handled as d1rect adJustments efther to future

A non téCQpica] descr1pt1on of the three maJor program components of the mode]
is- presented n the d1sCUss1on which fo]]ows. .

-
- y - . s

"o Maln Program Wt L e
. . . : . : . ‘.—\_.r

Fhe MAIN program cons1sts of a ser1es of five separate program modu]es, fu11y @/
11nk edited, each with its own set of inputs and intermediate: (or’ f1na1) o

;V -output. As shown .in figure;2, the first twomodules are concer?gd w1th the .

' /calcuﬂat1on Of ut111zat1on gr0wth the last three ‘with personne : -f' X

- A1} to]d, the f1ve program modu]es produce a tota] of 14 output tab]es.- o T
Printout of any or all of these tables may be suppressed at the option of .the
user. - In add1tnon, the model has the capability of bypassing:any ¢f the :
- 'modules;. except Module 5, by accessing data sets previously generated“at a -
-Tower order.and preserved - Thus,. utilization growth factors prhv1ous1y
produced by Program Module 1 (and stored) :‘may be invoked by the user as direct
“input "'to Module 2, obv1at1ng the necessrty for execut1ng the ear11er modu]e L
. each- time. thé program ds run. R _ W w&

)

A-more explicit descr1pt1on of the 1nput data. requ1rements, process1ng steps, ‘7?;_k
and output tab]es assoc1ated with. each: of the five modu]es 1s presented below.;_ '

Program Modu]e 1. - As. stated the. gnputs to this mpde1 are

. : . e A
c UTIL (1975) R . ;The p'w atha uti]lzat1on rateSr
o _ T " by age,.'$ex, and 1ncome, for eachJa
L o o , separate ‘are category in, 1975 ‘jl
gf > . fl - ;ﬁ"w3 : A
2/. Ref1ect1ng the break in co1nsuranqe due to Med1 re on]y two ﬁge,cells o
are emp]oyed in the NHI submodel: "under 65" and ' and over." . - o
) » ‘J"_” L K _-_'."‘_ _"
> ¢ 8]‘ N

. /‘\
<




Vé. U
%

%‘7 A o o . * -~y for 1980, 1985,.
L LY ) . |
WR (1975) PROGRAM MODULE 3

Figure 2.
Schematic of main program

UTIL (1975) ; : o
POP (1975) . —>| _ PROGRAM MODULE\]‘
POP (1980, }985,...) ‘ :

Ut#lhization growth factors -
for 1980, 1985,.

Utilization growth - ( ‘ ¢
adjustments ag?/or - > PROGRAM MODULE 2
demand shifts=2 : , S

AdJusted ut111zat1on growth

\

Personnel requirements
y for 1980, 1985,...

Personnel adjustments?/ PROGRAM MODULE 4

(if any)

Y

ments for 1980, 1985,...

Final personnel revisions (to
equilibrate with output of ——— . PROGRAM MODULE 5
supply mode] for example) :

Ve

~
»

FINAL OUTPUT
_ ! (Final revised personnel pe<
- . quirements for 1980, 198

»

3/ These inputs reflect the output of the PRICE and NHI submodels (see
F1gure 1).- Other contingencies, such as the impact of technological

" - innovation upon ut1]1zat1on can. also-be accommodated as input.

4/ These inputs-reflect (for example)'task delegation, technological

innovation, and other contingencies which impact upon personnel.

( " 8 - - o )

Adjusted personnel require-

¢




POP (1975) . ' .~ The estimated U.S. population, by

‘ ) ‘ age, séx, and income, in 1975,
~ POP (1980,‘1985,...) : The projecte& U.S. population, by
I /. I age, sex, and income, for future
: years.. : .

For each age, sex, and income cell (of which there are 40), the program

-multiplies the per capita utilization in 1975 by- the corresponding population
projectidn for each of the years 1975, 1980, etc. The program computes the
following products: . o

' R O ) ) R . . -

*UTLE (1975) x POP (1975) |
[ PR '

¥ STIL (1975) x POP (1980) ¢ /

UTIL fi?lS)‘x POP (1985)
[ 24N '

oo - £ -

Each of these-products is a three-way matrix, .age 5} sex by income. The
numbers in each matrix represent the projected total utilization, in each
year, associated with the members of each separate poputation cell. The total
utilization associated with the population-as a whole is then derived by
simply summing over all forty cells, for each year. Symbolically:

Projected utilization in year t = 4?_]UTIL (]975),x POP (t) °

Finally, the program calculates utilization growth factors for each of the
years 1980, 1985, etc. These growth factors are simply the ratio of the
projected utilization for the year in question to that in 1975. Separate
growth factors are computed for each separate care category; they represent,
as noted earlier, the estimated growth (or decline) in utilization associated
solely with population growth and/or shifts in age/sex/income distribution.

-

The output tables associated with Program Module 1 are as follows:

Yegrs to Which

Table ' Description ‘ Applicable
™ . ’Estimated U.S. population by age, "« 1975; 1980, 1985,...
‘ " sex, and family income. ,
TR . ‘Per capita utilization rates- (1975) by 1975
age, sex, family income .and form of care.
T3 Total care utilization by form of care ']975; 1980, ]985,...
' and age.
. v ¢ ’ i
T4 - Ratio of tptal care utilization, by ‘1980, 43@5,;;.
, form cf chAre, to total care utilization X
in 1975.° ' t

'

7



. . .
. . Tables T11 and T12.are simply restatements, in'taJt1ar form, of the input -data
sets POP (1975, 1980...) and UTIL (1975) respectively. Cell-by-cell
multiplication of the entries in those tables, followed by a summation over
. a)l incomes and both sexes, produces the intermediate Output Table T13.
- . B * . [ M .

Program Module 2. - The inputs;to this module, as shown previously in Figure
2, “consist of: ' .-

GROWTH (1980, 1985,...) The projected growth in care
. o . . oy - utilization, for each separate

. . care category, as calculated -
- v (T\\ ‘ in Program Module 1. o
. MOD (1980, 1985,...) A set of separately calculated
I , ~ growth adjustments for each
;o . , separate care category. These
/ . . - . . ‘ J,n'ght, for example, represent
. . ) ’ the output of the PRICE and/or
. NHI submodels (to be - ° .
described), or they might be
chosen to reflect. other

, - - postulated changes_in per
© capita utilization2/®

N . s

_ Each care category will necessar11y have an associated value of the variable
. GROWTH for each separate”year. 'Those values are the values shown in Output/ \\
. Table T14. In addition, each care category may be assigned one or more values
of the variable MOD for each year. .
Program Module 2 simply adjusts the raw utilization growth estimated for~each
o care category (#"GROWTH*) by multiplying that value,:in turn, by each of the
o, separate adjustment factors ("MOD") associated with that catégory The output
of that process, for the year 1980, is illustrated for the general population
in Table T21. This table is also produced for the '‘HMO population. The’
o process is, of course, repeated for each subsequent year of interest.

Output Table T22 éummarizes the bottom line results of the preceding process. -

»
12

B

5/ . The .user of the model m1ght for example, wish to reflect recent trends
~in optometric care, pod1atr1c care, or other care sectors not spec1f1ca11y
treated 1n e1ther the PRICE or NHI submodels.

- e
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! Program Module 3. - The ?Wbuts th‘ i adule (see Figure 2) are:

AdJusted utilization: growth
- factors, for each separate care
Qategory, resulting from the

) ‘Calculations performed in Program
§ Module 2

ADJGRO (1980, 198s5,..

’

MPWR (1975) : The base11ne personnel staffing, by
‘ ‘ . T care category and personne]l type,
, . fﬁ(“‘ “in 1975 .
- Two separate output tab]es are produi:;; AR ' .
. 0utput Table T31 is the 1npu y@rsonne.l matr1x MPWR (1975), Thisaisbf
" identical to -Table 6 on page, above.

) i PN
.+ Output Table T32 is obtained by multiplying each ‘element in"the . . . =
.- matrix MPWR™(1975) by its correspond1ng adjusted growth facton - .. - C
— ("ADJGRO"). Again, the process is repeated for the HMO sector and /TN
for each subsequent year of 1nterest ~
‘ v . S <L .
.The values shown in Table T32 denote the proJected personnel requirements .ok
associated with that particular year, resulting purely from pﬁoJected changes, -
in utilization. Tﬁose changes,  as prev1ous]y noted m1ght be 3, consequence of
any number o? factors, for examp]e : oo S -
- . ’ i
* -+ Growth and/orvsh1fts 1n‘popu1ation (Program Modu]e 1)

>

<« A continuation of historic’ utilization trends (computed in PRICE
" submodel, 1ater 1nput to Program ‘Module 2). X

) Demand sh1fts due to Nat1ona1 Hea]th Insurance (computed in NHI
submode] 1atEr input to Program Modu]e 2).

by

. Any other numeric adJustments in utilization which the user of the

mode] w1shes to postulate (direct input to Program Module 2).
. t
Program Module 4. - Modu]e 4 addresses, for the first time, the issue of - .

‘productivity adjustment. It prov1des the user with the capability of

modifying personnel requirements in response to postulated contingencies. The .
v specific mod1f1cat1ons, however, are calculated offline and- introduced ‘in the

form of simple numeric statements.

The input spec1f1cat1ons are stra1ghtforward - For each personne] category to
be adjusted, the user may specify either (i) the number of members of that 4
category to be added or subtracted, or (ii) the percentag by which that
category is to be increased or deCreased This may be done for any or all

" “personnel -types with respect to any or all forms of care. The user has total
control over these inputs; the.program exercises no check to assure that ‘the
1nputs are reasonab]e or even cons1stent .




Lo ) ‘ .

()\ The output of this process is illustrated in Output Table/T41 This table
-indicates the (hypothetical) reductions in numbers of general, pediatric, and
ob-gyn physicians resulting from the expanded use of phy§1c1an and dental
extenders. Although not illustrated, the program-also shows, separately, the
increase in physician (1nc1ud1ng denta]) extenders needed to effect.those
reductions. These numbers, it is emphasized, are pure]y hypothetical; the
portion of the table which pertains to pediatricians is reproduced for
‘gurposes of illustration._ Similar adjustments may be made for the HMO sector ¢

nd for other years. , .

rd

Output Table T42 consolidates the results of the preceding adjustments into a

personnel requirements table.. It is identical in format to Table T32 above. o~
As before, separate tables are produced for the general and HMO sectors and
for each year for which projections are desired. .

optional summarizations. First, it can bé used to adjust the estimated

per;znnel in 1975 to correspond (for example) to the baselide (1975) estimates
produced .by. the BHPr supply model. That adjustment takes the form of

specifying the values to which the estimated personne] figures are to be .
equated. (\he output of that process is shown in Table T61. o

Program Module 5. - The final module in the MAIN program performs a variety Ofﬂ\

The next stage, if the user desires, is Output Table TEM wh1ch shows both the
basic and revised personnel figures for each of the years of interest. ,
Separate tables are produced for the general popu]at1on, the HMO sector, and
the two sectors combined. Shown in each table is the percentage change
between 19726 and 1990. < . .

Finally, module 5 produces--if des1red--Tab1e T53C, which ghows the total

member ofghea]th professionals of all types comb1ned broken down b¥ the form

of care in which they are engaged. -These tables are ava11ab1e for h

genera] HMO, and total populations respect1ve1y

PRICE submodél - This submodel serves to operationalize the ut111zat1on trend
~analysis. The inputs involved fall 1nto two categories: ~

-0 Input data sets which contain the relevant historic data needed for b
the ca]cu1at1on and prOJect1on of trends.

o Run instructions which define the necessary parameters and
assumptions to be employed in the trend ca]cu]at1on and prOJect1on
process. -

- i

Input data sets. - A separate data set is required for each separate form of
care which the user wishes to include in the analysis. ‘Currently, the
Division of Hea]th Professions Analysis ma1nta1ns data sets for the four
broad]y generic forms of care: ‘ ) \

v £

o Physician office services.
O . Short-term hospital services.
0 pental office services. :
o Community pharmacy services. : &
\\ : | \
. 16g
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S U S




3 Lo
. .

. Each'datajset consists of h1stor1c ut1l1zat1on data (HISTUTIL), pr1ce data
Lo d coinsurance data (COINS) app11cab1e to that particular form of
i care thrqigh 1976. The spec1f1c data elements 1nvo1ved are as follows;:

*

0 HISTUTIL - Conta1ns ut141zat1on data, as shown below:

Ca 31' g .f:Un1ts in Which ~ Years For Nh1ch Data
‘Forms: of Care - Utilization is Expressed Are Maintained
‘ ,Physioian oftice" ' ~ Visits per‘year : ) 1966~1976
L Short=term hospﬁta1 . Adm1$s1ons per year. . .‘ 1950;d9}6_
k , “‘ h Denta1foffice S Visits pey< year _ ~ 1968-1976
'Conmun{t; pharmacy %:,'Prescr1p jons per year | 1961-1976

J

Ent1ty and are notlbroken down by e, seX, or income.
ll%~ 3

# 4 .0 'dPRICE - Co¥£a1ns two elementﬁg

-~

K fa) The Consumer»Pr1ce -Index (CPI) for all 1tems, on a year- by-year

" oL bas1s. .-
o - .

) (b) The year-by-year CPI for the particular form of health care .
VUV o ”_. ’ 1nc1uded in the ana]ys1s. ' _ ] ‘
-y 7 0 COINS - Contains-ithe Division of Health Profess1ons Analysis' "best
S \wﬂ‘ estimate" ofy the average coinsurance rate for that particular form o?

) , care. These figures are -expressed as gross nationwide averages . )

e 20 integrated over all popu]at1on segments (1nsured .and :uninsured .

~alike). As with HISTUTIL ard. PRICE, ‘co nsurance data are, mafntanned

~on a year-by-year bas1s. } . _
A]so 1nc1uded}1n each data set 1s the ESt1mated res1dent c1v111an~popu1at1on
for each year. .

i

I

. |

Rdh 1nstruct1ons. - To .implement a g1ven computer run, the fo]]ow1ng ,
additional inputs are required for each form of care: . . . oo

. v,

°. The desired "start" and "stop" years for the data ‘o be. tsed in- ‘the
trend analysis.. (may be varied; 7. e., ndot all yeari for.which data ,

\’/> are available need to be.1nciuded ) . C f/‘ , .
) 0 . Any 1nterven1ng years wh1ch foF whatgverjreason }hewoser'wishesjto:
! exclude. . : e St
: § 7 . ' B

A."1ow" and a "h1gh" va]ue of pr1ce e1ast1c1tyy

Al

The, des1red form of fit for the co1nsqpance trend computat ons may be‘
e1ther "11near" or "1og1t K K ) _— [J

' ,‘-. . . ) '
\ i . T ‘-()‘ . _{;_ .




o The assumed form of the demand-price.relationship for that particuiar
form‘of care may be "double- 1og"'(usUa1), "semi-log", or "1inear""

¥

Operational sequence. - Based on the forego1ng 1nputs the progrEm performs

the fo11ow1ng series of steps: =~ N \ o .
é . .
Step 1. - The overall ut111zat1on for each year (HISTUTIL) is divided by
the- popu]at1on for that year to arrive at the est1mated (unadJusted) per ,
capita dt111zat1on rate. : . S e

- Step 2. - The program then divides the CPI for the g1ven form of care by
‘wghe CPI for all items combined to arrive at the pr1ce" tomponent of the
net price to the consumer. That component is Px- "Again, this is done
separate]y for each year. .

'SteE 3. - The value of Py der1ved in Step. 2 is then mu1t1p11ed .by the o
corresponding coinsurance rate - (Ix ) to arrive at the net price t0 the . v

consumer for_that year. ™ . o

-t

N : ¥ ' : . ,

. Step 4. - The'net price to the consumer (NPC) derived in Step E(is then
applied to the:assumed form»of the .demand-price relationship to arrive at -
an estimated, kace related adjustment factor, .F,, for that year. In the™
case, for ‘example, of -an assumed’doub1e 1ogar1tRm1c relationship, -

-mmw . ﬂ, .

-

where n is the assumed e1ast1c1€y coefficient for that part1cu1ar

9 form of care. .
. .Step 5. - The per c‘L1ta ut111zat1a:\:§teafbr each year (Step 1) is then
T divided by the corresponding price-related adjustment factor (Step 4) to
. arrive-at. a price- adJustéd (i.e., nonprice-related) ut111zat1on rate for
o . the years 1n qUest1on..‘ . . ] .

Ste 6. - The price- adJusted ut1}1zat1on rates derived in Step 5 are then
T useg té generate a lingéar least squares regression equation. The
resu1t1ng regression line is then extrapolated ahead to yield projected
3 \ nonprice- re]ated utilization rates for the future years of 1nterest

* Step 7. - ThHe historic values of Py (Step 2) are. progetted forward in
time using linear least squares regression.  ° “ -

> -
A

.. * Step 8."- The historic values of coinsurance (1x) are projected forward
«.In time usiqg either a linear or logit fit, as specifTed
»
-Step 9. - "The prOJected values of Px and Iy are mu1t1p11ed year by
year, to yield the estimated net price to the consumer in, the years‘
ahead. ‘Those Values are then appljed to the appropr1ate demand-price
jrelationship, (as in Step 4).ito obta1n prOJected pr1ce re1ated adjustment
_ factors for "each year. ,

4 - . . . ’
- " ’ p .
- r /\ -~ - —~1
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Step 10. - The price-related adjustment factors d£;1ved in Step 9 are then
multiplied by the nonprice-related utilization rates derived in‘Step 6 to
yieldrthé projected (price-adjusted) per capita utilization rates for the
years of interest. _ . N

Output. - The per capita utilization rates, derived -in Step 10, d1v1ded by the-
> : corresponding rates appliéable in 1975, constitute the essential output of the
" PRICE submodel and are preserved for use in the MAIN program. Each such’ K
ratio, as noted earlier, denotes the projected utilization growth, by year and
by form of care, associated with (a) projected price changes and (b) other,
nonprice-related factors which influence per capita utilization.

.. NHI Submodel . , ' -

i -

This submodel operates, in a manner similar to that JUSt described, to produce
ut111zat1on adJustment factors which may be used as 1nput to the MAIN program.

: InEut. - As stated earlier, inputs to ‘the: NHIusubmode1 include:

applicable under NHI, by care category, incowe,

"COINS GFHI) - The coinsurance rates postulated to be
o * and age ("under 65" +and "65 and over")

" COINS (1980)

Es;1mates of the co1nSurance rates 11keTy to be .
applicable, in the absence of NHI, in 1980 :

COADJ (1985,...) Projected adjustments (declines) in non-NHI

coinsurance in the years subsequent to 1980

‘Both of the latter inputs (i.e., COINS and COADJ) dre the average values
predicted, for a given form of care, in the PRICE submodel.

Each data set consists of eight entries (four income categories t1mes two age
groupings) for as many care categories as are postu1ated to come under
“National Health Insurance. , . &

_Other user-specified inputs include, as in the PRICE submodely two values of
e1ast1c1ty--one high: and one Tow. Additionally, the NHI submodel makes use of
the data sets UTIL (1975), POP (1975), and-POP (1980 1985, ...) used in -the
MAIN program.

L)

P T .

P




. . . . . ~ »

Operational sequence. -The brogfam'ﬁteps are as follows:

Step 1. - For each population oeT]_(of which there are eight), th'e_pr'o'gjr'am“~
computes the demand shift in 1980 due to NHI. This is done separately for -
each care category, using the’following formulations: : .

~ Form of Assumed S Correspoldiné.Epression 77
Demand-Price Relationship for . De ndehift B .
o Linear r 1 j n(SEJ)\ |
- - Semi-log ~en(s-1)
. " Double log . (SVI)

5 "where n is the assuméd elasticity coefficient and S is the compu%ed ;atio of '.,‘"
| 'COINS (NHI) to COINS (1980)_for the given care category. T )

Step 2. - The demand shifts calculated in Step 1 are then applied to the
corresponding cells in UTIL (1975), the per capita utilization matrix by
- ~ age, sex, and income in 1975. This process results in an adjusted
' utilization matn#x "in which the per capita utilization rates are-
(generally) higher_thannin the original.

Step 3. - Each of the utilization rates in the adjusted matrix is then

C multiplied by its counterpart in the population matrix. POP {1980), to
obtain. the projected total utilization for that population cell. Summing
over all population cells prodyces the overall projected demand shift in
1980 as a consequence of NHI.0 : '

Step 4. - Steps 1 through 3 are repeated for éﬁch of the years 1985, ...,
- using the coinsurance adjustments COADJ (1985,...) applicable to those
' years. That is to say, in-Step’] . <

S = ' - COINS {NHI)

COINS (19?07:* COADJ (1985,...)
i ' : At

Since the coinsurance adjustments are generally less than 1.0 (denoting a
continuing decline in-coinsurance), the values of S in 1985 and subsequent

. years greater than they were in 1980. As a consequence, the projected demand
shift in those 1ate( years is less. '

: . ®

6/ Note that the UTIL matrix contains 40 cells while the NHI submodel

“recognizes only eight. E?ch NHI data element applicable to those under 65 is
in effect applied eight times--to botﬁ males and females and to those under
14, 14-24, 25-44, and 45-64 respettively.: EacR data element applicable to
those 65 and over is appli¢d twice--to both males and females. In this
manner, two data elements suffice to accommodate 10 cells. in the UTIL matrix.
Repeaqt%h;ng this prfocess four times (once for each income @upi'ng) serves to
close’ - . , -

e gap.

~

\_ : ‘- ~: 90 104 S | \




© program,

: R DA | .
Output. - As in the case of the PRICE submode) ‘the NHI output is preserved

for'use as utilization adjustment factors in Program Module 2 of ‘the MAIN - _.

The output con§Tsts, simply, of the projected demand shifts due to
NHI by care category qnd year, integrated over a11 age, sex, and income ce11s.

o . /“ I
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‘-Tll. Total ﬁopUTdtiop.by age, sex, and, fanily dnc&ﬁé level: 1&90 AN

" T [ ‘- ! ! . '

| ' ; R < thoer ,95d90- SI0000- 15000
£x 4D AGE- : THCOMES  $S000 \, $9999 - §14999 IRLL
LL ngsﬁns. ‘ a8 L } | -‘f?\"g h ,( r .
WAL L. ne0R 2030 3437 w4025 13840

UNDER 14 . 5721 %02 - 7998 925 2549 -

14-264 . 6% 40T UG g9 o 23046
2572% ;// | 'f37so7 g 3270 #1099 -.16621 w4§a17: o

45-64 ST 5694 34 592 / 'fgafssA 28243
65:8 OVER 28934 85T 306 33 14440 ¢

L o A - :

ME S . -

oLy 7“‘““wr’/|\\ 14290 8186 16452 20520 68152
UNDER 14 T 26) 8T 3ws . w1318
14-24 | \\ 053 - j 1228 :, 2428 3912 11985,
TRTRR ) T R T TR
584 ¢ aun '2}8)k 290 | T AT N
£5 & OVER ' s sssh e -10?@» 5861 -

BALE Y L |
TOTAL 121302 > 12184 . 179350 2250 ';7,68683‘ 'f'
UNDER - 14 a2 s e e s
14-24 B S PITR S R V7 MOV R YT B
“25-44 o 9281 202 8132 s om0 "
45-64 [ 1T F YRR TS TR 325%ﬂ:; G018 14015
65 & OVER - 7416 402 ge 2 '8579r2f

; e P , 2 "
. R A ‘ ’
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. T12. General care utilizatiqn rates by populaﬁion categry and by type of care .(yisits/yeér)

POPULATION AGE, SEX, FSV
AND FAMILY INCOME

INCOME UNDER 85000
MALE
UNDER 16
14-26
25-44
. : 42-54
& 65 & OVER
oy FEMALE
UNDER 14
14~24
25-44
45-64
65 & OVER

, TNCOME $5000-9999
MALE
UNDER 14
14-24
L BT
© 4564
| 65 & OVER
0 FEMALE
 UNDER 14
1424 "
25-44
45-64
45 & OVER

INCOME $10000-1495%9
MALE

UNER 16
14-24 4
25-4¢
45-64

65 & OVER .

FEMALE
UNDER 14
14-24
25-44
4564
65 & OVER

THCOME 815000 ¢ QVER
' MALE
UNDER 14
14-24
25-44
45-64
65 & OVER
' FEMALE
- UNDER 14
14-24 |
25-44 |
1 45-64
, ' 65 & QVER

""""""""" MEDICAL OFFICE
GENERAL PEDIATRIC (0B-GYN  PSYCH

CARE 01 CARE 02 CARE 03 CARE 04

Y058 1,287

21425 " .0293
3,720

6, 1271 0239
6,0878

v
2.7652  1.626)
4,025  .0495
6.6231 0492
576421 3

2
5.1745 7,000

2.1999, 1.4319

2.5307 L0786

1.7948
3.8089
51792

41,9695 1,6259

30999 L0784
3.9169 0435
4.899
5.1712

- 2.2505  2.2060

1,8593 0527
2.1817 0040
3.0054
5,0886
1,6192  2.0807
1.0232 .29
15080 0240
6,662
50806

1.8938  2.4789

2203 .23
25291 0079
1291 L0048
0.9473

15695 2,082
20080 2438
LIS 0425
10128083
.3084

| 0289
0210 L3343
1155
0191

0264
10884 L1416

91603342

208 LI
009 L0136
0319 L0104

0585
0489 0688
D116 ,0257
0629
|
1,6709 0529 .
1,398 © 1699

1926 L0360

0876 L0754

0228 0078

209 L

0289 0592

0186 L0108

!

0153 L0182
11763 L0212
5606 - 0634

0730399

0401

0052

0163 L0557

02030689

0105 -, 1000

0495

.gios 0674

3360589
15768 1916

5836 L1112

702, 0015
X

-------

OTHER
CARE 05

6328
1,0094
2, 1260
17225
1,374

4438

9361
1.5026
1,8506
1,1413

A3
7547
9465
1.3315
1,6315

4213
7405
1,280
1.%‘41

1,293

4200
St
9982
1, 3335
1,2814

4543
J
9818
11§17
1.8805

6472
3604
., 9584
1,103
14865

5041
4887
1,147
1.4434
6618

-

}

---- SHORT-TERM HOSP ---
COUT T, SURG  MEDICAL
CARE'06  CARE 07 CARE 08

I
P
i

L5532 L0398 7R
JJe4q L0363 L0296
L7019 0552 L0875
A6 0836 202
5257 L1132 L1556

542y L0328 L0639
A710 1518 L0665
e L1809 L1175
J069 L0887 L1607
21380857 148

S 03 L0518
4578 0683 0266
S8y L0600 L0533
L0710 008

8% 28
47070287
4388 ¢ 1588
J667 L 169]

S5 083 L H00
991 omes L1219

80 0626 032
1990 L0347, L0332
21550657 L0404
L7028 L0760 L0766
5672 1063 L1940

8200289 L0346

Josy 1220 .03

Ag6e 1670567
532005 L0078
4909 ' 0865 1603

S TT I LI 111
22000300250
16200330303
2000659 L0697
63630761002

L2r06 L0293 L0188
szt 0278
Jg606 13620687
4505 0885 L0810
(868 1108 L1168

L ONG-TERM HOSP

PSY(H

OTHER

CARE 09 CARE 10

Q006
Q032
0048
0036
Q019

0003
Q017
Q032
(027
0012

A006
0032
048 1,
0%

02
012

0006 .

0032
0048
0036
0019

0003
Q00
003
Q07
0012

0006
0032
068
036
0019

0003
Q017
0052
0021
JA012

000

1

1.0000
1,0000
10000
1.0000

1.0000
1.0000
1.0000
1.0008
1.0000



S o T12. (conttaued)

Ti2 GEMERAL  CARE UTILLZATION RaTes By POPngTIUN CATEGORY AND BY TYPE OF CARE (VISITS/YEAR)
----------- OTHER CARE =wvasmemces womomceness OTHER werememacennn

POPULATION AGE, SEX, WRSING VISION DENTAL VT OTHER LA n non-oiat OPFT. 0D,
© KD FAMILY INCOME © HOME 1T CARE 12 CARE 13 CARE T4~ CARE 15 SERV 16 SERV 17 ACT 18 GARE 19 CARE 20
= INCOME UNDER $5000 |
HALE : | - |
UKDER 14 , 399 7964 L0000 L0000, 10000 LIS . gy gy
1424 - 0856 13485 10000 . 1.0000 10000 2.3647 Coe
246 0356 13210 1,000 - 10000 10000 6, 1008 L TF RN TIT R
45-44 ‘ 028065 1258 L0000 1000 L0000 109533 - gy iy -
rats h EE 02901365 L6597 L0000 14000 10000 10,992 ME sy v
UKDER 16 ST T Lo Lo oo 29181 TR Y
| 1628 e S 3T oo 10000 10000 5.75%4 A0
C a5 B9 13238 10000 10000 10000 8.713 0995 0250
L e - 0TI L2081 L0000 10000 10000 12 552 1665 en. 394
o BROER e 2063 6T L0000 10000 10000 14 2285 R FITR 1
INCOHE $5000-9999
MiLE : , .
: UKDER 14 08218823 10000 10000 10000 30999 05200087
14-24 20T 380810000 10000 10000 19041 A5 00
2544 | 105510039 10000 10000 10000 3.2832 0980090
45-4 2509 LGG 10000 10000 10000 7.32%7 A506 019
AL DT840 10000 10000 10000 10,9416 409 049!
UNDER 14 ] 39956 1,000 10000 10000 2,975 05660051
B 59119562 10000 10000 1.0000  4.9203 ST T
25-44 | D669 1396610000 110000 10000 6.8197 oo
Begh g1 L L A 11 7 S WO 11 N1
C g5 4 VR 0526087610857 10000 10000 10000 1359 T isep Lyt
THCONE $10000-14999 , . o ‘
MALE | - |
UNDER 14 Q20 L300 L0000 L0000 L0000 3089 gaes o5
1424 D603 L300 L0000 o000 L0000 %% liisy gy
25-44 | TR0 L2390 00000 10000 10000 2.9413 ST
4564 TL00B5 U366 1,209 10000 10000 1,000 57852 NI TRNTY)
65 & OVER | 0290 181018345 10000 10000 10000 9,045 A3 0622
FEMALE |
UKDER 14 035316055 1,000 10000 10000 3,209 07660147
1424 0909 23070 1,000 10000 10000 4.8652 A5 011
25+44 A2 1399910000 10000 1.0000 72595 4160097
"8y | 020 TS L939Y L0000 10000 1.0000 83985 2020045
45OV 052624959266 10000 10000 1i0000 127444 A oo
INCOME 645000 & OVER "
MLE T
UNDER 14 : D641 18660 10000 10000 10000 3,637 0809 0100
14-24 071222018 10000 L0000 10000 2,347 2060104
2544 , 683 18250 1.0000 - 10000 1.0000 3,481 55 L0182
45-44 | 0025 LIS LI L0000 100 10000 5285 S gy oo
8 1 f 0290163 2.08% L 10000 10000 1,000 103158 815046
FEMALE: | . | o
UKDER 14 ‘ AU L9547 1.0000 10000 10000 34837 022 LG8t
1424 o B3 26963 10000 10000 1.0000 4. 1453 AT 0136
2544 a 320 2,083 10000 10000 10000 69528 5730209
0 45-4 021245 25072 10000 10000 1.0000 7.8923 208 .09
109 65 & OVER 0526 AT L7030 10000 10000 10000 10,8600 - AN 19
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T13, General total /care utilization by type of care and population age

'

')
CT13 GENERAL  TOTAL CARE UTILIZATION BY TYPE OF CARE AND POPULATION AGE { .
(IN 1000'$) 4 | S
- R OTHER CARE -=-m=mm=m==  =mes-e=eeeeee ({11 T —
POPULATION AGE ) ; NURSING VISION DENTAL  VET  QOTHER  LAB  PHARM  NON-CARE OPT,  POD,
\ HOME 11 GARE 12 CARE 13 CARE 16 CARE'15 SERV 16 SERV 17 ACT 18 CARE 19 CARE 20
€1975 . | , '
OT0TAL : 1075 23503 340882 213032 213032 - 213032 1216896 2099 5126
UNDER 16 ' 2083 67606 49321 49321 49321 160500 Lt BT
14-24 - 1305 85312 44267 44267 44267 153774 \ 688 410
544 5018 87555 53507 53507 53507 283402 ST TR 1}
\ §5-64 - | O3 7452 75857 43534 43534 43534 34297 96 . 1793
" 65 & OVER e 962 4945 245;4 22603 22403 22403 276243 N5 1522
0
: 1980 | o , .
TOTAL 170 25357 368506 22035% 220353 220353 1250947 20796 5566
, UNDER 14 | | 2639 64934 45090 45090 45090 148251 un 450
‘ 1424 01 92030 45194 45194 45194 153600 6533 493
25-44 . 5897 102035 61858 61858 “G1858 326566 805 974
45-64 16 7599 79146 43688 43688 43688 334N 7898 1825
65 & OVER 1056 5981 30361 24523 24523 26523 291119 R
1985 G : ' . \ A
TOTAL A 21250 393900 228350 220350 208352 1303435 0288 6038
UNDER 14 P78 67108 64453 44453 464453 147949 3155 440
14-24 3072 8759 62222 42222 42222 142433 613 47
25-44 6837 120669 71176 U176 TUM76 373443 S TITR IV
45-64 116 7786 82244 43842 43842 43842 327435 3055 1969
65 & OVER 1150 6805 35210 26659 26659 26659 312175 365 1987
S TI T S
T0TAL 1369 29114 414640 235602 235602 235602 1357640 30557 st N
UNDER 14 2955 71408 45721 45720 45721 153555 108 448
14-24 S 215 80961 37646 37646 37646 126219 5549 421
25-44 b 7506 134291 77607 77607 77607 407006 10102 . 1326
45-64 119- 8226 87870 45694 45694 . 45694 335681 8491 211
65 & OVER 1250 7675 40110 28936 28934. 28934 335119 4007 . 20 s
t
;

‘@ o ,,llli | . (. .‘ | o o




POPULATION AGE -

1975
L TOTAL
UNDER 14
14-24
© 25-44
45-64
85 & OVER

1980
TOTAL
UNDER 14
14-24

- 25-44
45-64
85 & OVER

1985 -
TOTAL
UNDER 14
14-24
25-44
45-64

.85 & OVER

1990
TOTAL
UNDER 14
14-24 .
25-44
45-64
65 & OVER

ERIC

Aruitoxt provided by Eic:

T13. (continuéd)

GENERAL PEDIATRIC ’‘OB-GYN.

CARE 01 CARE 02 CARE ﬁl“CAREAOQ CARE 05

665664
101078
117631
161768
174872
110315

679639
89079
117149
183902
171556
117953 .

702834 -
. 86192
108526
211458
169309
127349

725478
87350
961837

230243

174204

E gy a7eesy

i

N

105117
97756
5762
1184

368 |

47~
100557
91950
6783
1353
428
43

102034
93020
' 6890
1591
492
41
(I
106347
97474
6509
1763
562
139

RS

670
25770
40695

9042 &

1153

84348 .

592
25139

47591

9839
1187

89983 -
550
22610
55130
10420
1273

93226
53
is3 7

60693

11256

"136%

'

PSYCH

13928
793
2259
6685
3369
822 °

1086

17376
996.
1870
T 9327
3927
1256

. OTHER

209994
2651

57465
229388

216611
24071
38169
6666.5

57295

30411

223496
23988
35835
16297
57260
32116

233233
24867

- 32069

82750
59489
34058

==-= SHORT-TERM HOSP --- ' LONG-TERM HOSP

QUT PT.  SURG MEDICAL  PSYCH OTHER
CARE 06 CARE 07 (CARE 08 CARE 09 CARE 10
89341 16071 13401 513 213032
17327 1684 1873 22 49321
16463 3496 1590 109 44267
23143 5131 2848 213 53507
22683 3559 3973 . 136 43534
952201 3117 33 22403
86367 16693 13387 551 220353
14898 - 1534 - 1528 20 . 45090
14755 3345 1522 11 45194
21635 5874 3172 247 61858
21898 3555 3761 137 43688
10181 2385 3304 .36 26523
85609 17318 13566 . 584 228352
13883 1516 1540 20 44453
12943 2997 1373 L1046 | 42222
26864 6674 3530 284 71176
21065 3542 3622 137 43842
10854 2591 3501 319 26659
85451, - © 17833 13851 610 235602
L1386 1558 1534 21 45721
11000 2587 1191, £33 37646
21935 7206 3742 310 77607
21250 3670 3660 143 . 45694
11605 2812 3726 43 28934
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"YEAR

1980
" 1985
1990

1980
1985
1990

ss-snceiene THER CARE -===---=-=~ ' aemenmoemcene QTHER --meneeseesess 2

1

A

S— | 1 {1 () R - SHORT-TERM HOSP ---  LONG-TERM HOSP
GENERAL PEDIATRIC OB-GYN  POYCH  OTHER  OUT PT.  SURG  MEDICAL  PSYCH OTHER
CARE 01 CARE 02 CARE 03 CARE 04 CARE 05 CARE 06 CARE 07 CARE 08 CARE 09 CARE 10

2.0 9.6 090 149 ML %6 138 98 0.4 1034
. | S
W5 9.0 163 1160 W03 958 1077 10l nsg WL

GBS 0L 105 167 L TLD 956 10913 1R 1S

\

NURSING VISION - DENTAL VET OTHER  LAB  PHARM  NON-CARE 'OPT. . POD. |

HOME 1!
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CARE 12 CARE 13 CARE 16 CARE 15 SERV 16 SERV-17 ACT 18 CARE 19 CARE 20
W NE WG R4 MRS 29 00D 162 1085
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T2). General care grouth rates by type of care (percent)

[

------------- MEDICAL OFFICE -emseemem-oon  aaee SHORT-TERM HOSP ==~ LONG-TERM HOSp:
GENERAL PEDIATRIC OB-GYN  PSYCH  OTHER  UT PT. SURG  MEDICAL  PSYCH  OTHER
CARE 01 CARE 02 CARE 03 CARE 04 CARE 05 CARE 06 CARE 07 - CARE 08 CARE 09 CARE 10

] CARE GROWTH 8.5 0L 1205 107 1 g5 0.9 8.3 ey s g
MODIFICATION
01 PRICE=HVAR, INS=LG,MODEL =3 15353 15353 15353 1.5353  1,5383 '
“®2  PRICE=HVAR, INS=L6,MODEL =3 ' 807 a6 L )
: 03 PRICESHVAR, INS=LN,MODEL =3 \ ‘
‘ 04 PRICE:HVAR, INS=LN,MODEL =3
- - 05 75 NURSING HOME = - | - ) ' t !
. 06 75 OPTOMETRY e L : ‘
07 75 PODIATRY -~ S . ‘ .
40 TOTAL MODIFICATION L3353 L5353 05353 CN5ISY 153y 1467 LATT 1.4677 1.0000  1.0000
ADJ. CARE GROWTH 7.2 1552 1850 1905 104 1403 2.8 1516 189 1195
, | . ‘ .
o e OTHER CARE --=--=--=es  coeoeeeee.... OTHER w=memmemeeeais
0

HURSING VISION  DENTAL VET DTHER  LAB  PHARM NON-CARE 0T, POD.
HOME 11 CARE 12 CARE 13 CARE 14 CARE 15 SERV 16 SERV 17 ACT 18 CARE 19 CARE 20

MODIFICATION /
01 PRICEZHVAR, INS=L6, MODEL =3 1.5351
02 PRICESHVAR, INS=L6, MODEL =3
03 PRICE=HVAR, INS=LN,MODEL =3 c 1,295
04 PRICE=HVAR, INS=LN,MODEL =3 C ' k 1.1673
05 75 NURSING HOME a0 .

06 75 OPTOMETRY . 11184
0775 PODIATRY ‘ 17339

. N N ‘
| 40 TOTAL MODIFICATION 12606 153502950 L0000 L0000 LO0S LIS ooon 11t 17339
. ADJ. CARE GROWTH 0.5 1900 155

CARE GROMTH 121.3 12;.8 6.6 105 105 105 41 100.0, 1i6.€ | |27.é
\

Ly

10.5 10.5 ,110'5 130.4 100.0 1301 220.§
, o 8 '
<, TEBIUQC.SOAR.2000. BASE  FILEDS 1122119 _ ,
* TFBIJQC.PRICE.L0G2D. M4E2. HVAR ON FILEQ5 02-31-80 -
TFB1QC. SDAR PRICE. PHYS. OFF ON FILEGS 8/9/78; 1/23: UNTRANS YR: 02-31-80 15:45
TEBNQC, SOAR. PRICE. ST STY HoSe ORY FILEOS 7/31/78: UNTRANS YR: 07-31-80 15:45
t.. JEBNOC.SDAR.PRICE.DENTAL ON FILEOS 8/2/78;1/23/7: INTRANS YR 07-31-80 15:45
o TEBLIOC,SURR.PRICE.RX ON FILENS 7/31/78:;1723/199P UNTRANS YR: 07-31-80° 15:45 o
TFB1IQC. SOAR, UTIL.ADY ON FILEOS 6/26/78 N\ : ,
~ 40B (SAVED A5 TFB1JQC,NHI.808 ON FILEQS | : X , j[|]_é}
(NI PLAN STIPULATES AVERAGE 10% COINSURANLE) - :

R e
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o+ T2, General adjusted growth rate by type of care o | "
. o 'T’\ | A“ - | " o
v ! § ' , ﬂ '.
o ceememeeie WEDIGALOFFICE +--eeeneeee =< SHORT-TERM H0SP" =~- LONG-TERH HOS
YER CENERAL PEDIATRIC OB-GYN  PSYCH  OTHER  OUT PT. "SURG MEDICAL PSTCH  ATHER
| CARE D1 CARE 02 CARE 3. CARE 04 CARE 05 CARE 06 CARE 17 CARE 08 CARE 19 CARE 9
T .6 U022 e TR I 2 1SS 1.4 _“‘103‘4_ /..
1985 W00 1287 103N 19 126 1250 1406 1521 ,1138 S A
1990. D2 1552 18500 905 104 403 1628 156 1189 -110.5
7 'y“ . "
. ' L |
o C ' ' . o
----------- DTHRR CMRE meceeceee * wemeciomsecse QTR inecmsemercie o
. NURSING VISION DENTAL  VET  OTHER  LAB . PHARM . NON-CARE OPT. . POD.
| HOME 11 CARE 12 CARE.13 CARE 14 CARE 15, SERV 16 SERV 17 'ACT 18 CARE 19 CARE 20
o R SR SR W GReD agen
1980 M98 1263 1167 1034 1036 034 00 1000 10 1356
1985 60,1 1538 1361 1010 0%t 0 _.i'm.z; 1000 1206 175.3
1990 0.5 190.1 15757 105 1105 H0S 1306 100.0 /13&01 20,6
, £ |
‘ H A
Ay J ]
119 : v B
' ' l \
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132, General projected health mnpower requirenents by type and type of occupations: 1490

]

R - ¢ , 1
e : . I
‘ / , .
e e ‘ TOTAL - ==eeee mumn- MEDICAL QFFICE -~nm=swme=see ===~ SHORT-TERM HOjP ---  LONG-TERM HOSP
C LT o . GENERAL PEDIATRIC O0B-GYN  PSYCH  OTHER OUT PT.  SURG H{gICAL PSYCH  QTHER
U : . (CARE 01 CARE 02 CARE 03 CARE 04 CARE 05 CARE 06 CARE 07 CARE 08 CARE 09 CARE 10
b ; ' . : ) :
o ALL MANPONER TYPES 6993708 252290 BISGE  B4634  I9SBY 402415 205048 1452909 ‘1328999 444865 170559
-PHYSICIANS (MD) 46 TINS5 30072 - 28878 130095 1IB9SN03704  S4091 11098 442
"+ GENERAL ¥ - 02183796 60988 16526 BESE. 2000 45999 M1 2099 a2n8 11 3]
PEDIATRIC 0 32467 50 18719 R 462 895 nooue 143
OBSTETRICS-GYN 04 J21R] R LY [ . 23943 5 8394
OPHTHALMOL 0GY 05 - 203 ‘ S 241
PSYCHIATRY 08 I I U 26538 2450 rANI I 1)
- SURGE%; X 07 G 58T, M 1 4090 13130
o SECONDARY SPECIALIST ¥ 08 10497 5514 . : 2833 813 111928 o 18
o, NONCARE ‘SPECTALIST x 09 Ly . . 8939 105
oo PHYSICIANS (D0) ‘T 1346 18512 13 YA 1) 191 8 614 1834 183
.o . DENTISTS 1782 : o I 111 < 518
OPTOMETRISTS [P { 1] I ‘ ‘
: _PODIATRISTS 13 (3488 ' 275 ¥y '
| PHARMACISTS ' g 1582 , N 7993 4637 4318 1955 /1
oo VETERINARTANS . 15 W06 - ‘ .
i REGISTERED NURSES 6 1306816 33380 13821 15930 . 0185 47087 4BSAG 642560 410365 40321 10232
" PHYSICIAN EXTENDER (LA N[ TV A 2 e wy . 709 1996 1035 586 175 1]
ALLIED HEALTH MANPOWER . 4812615 120334 35103 38282 9459 223638 204745 (896246 357425 190238 148458
ADMINISTRATION 191028616 87001 27598 29926 9035 162760 55654 172588 180714 90186 250
MEDICAL LIBRARIAN 20 13363 S C 1233 2880 2664 1206 120
" MEDICAL RECORD ! 92967 ' o : [277¢ 29646 27606 10095 /2494
_ CLINICAL LAB Q0 2704514381 2SE8 2303 . 3} 24810 Sa¥2 SIS 10008 9197 (RseY
) ' DIETARY . 3 \’ 109118 Co 32604 3036t 399 3N
o RADIOLOGIC 8 7 156819 R 835 164 41699 15085 35009 ak00 , W95 I3
« . THERAPY ‘ 5 2N 14729 34180 Jis28  3ak60 11743
. GENERAL MEDICAL x o 112545 o 1096 9423 11945 36416, 362 M9
NURSING CARE I AN ALV I FL B V] PR Y1 Y 13274 59186 490650 456895 218142 79703
© VISION CARE "8 66335 .. N ' C
~ PHARMACY ‘ 2 133676 S : RIATZNN § /LI 1 I 1T VR T

DENTAL CARE - o aam ‘ ‘ 547 835 IRV T
HOSPITAL SUPPORT ) ‘ ‘ ' : o :

)

\
)



132. (continued) '
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A OTHER CARE ---========
RSING VISION  DENTAL
HOME, 11 CARE 12 CARE 13 CARE 14 CARE 15 SERV 16 SERV 17,

POD.
ACT 18 CARE 19 CARE 20

)
ALL MANPOWER TYPES

HYSICIANS (MD)
GENERAL * -
PEDIATRIC '
OBSTETRICS-GYN
OPHTHALMOLOGY
PSYCHIATRY *
SURGERY % -

NONCARE SPECIALIST X

HYSICIANS (DO)
JENTISTS
)PTOMETRISTS
ODIATRISTS
HARMACISTS
JETERINARTANS
REGISTERED NURSES
HYSICIAN EXTENDER

" SECONDARY SPECIALIST}*

LLIED HEALTH MANPOMER

ADMINISTRATION .
MEDICAL LIBRARIAN
MEDICAL RECORD
CLINICAL LAB
DIETARY
RADIOLOGIC
THERAPY
GENERAL MEDICAL ¥
~ NURSING CARE
VISION CARE
PHARMACY
DENTAL CARE
HOSPITAL ‘SUPPORT

i

953
02
03
04
05
06
07
08
09 -

10
11
12
13
14
15
16
17

135
878

- 108740

766172
19 1
20
rARNL
22
23
24
25
2

5815
23451
42642
28
29 . 53

30
3

953

79460

b ‘
21 614670

16767

16767

46

38410
21875

66535

877478 105223 477913

164332

313581

49331

264250

VET  OTHER  LAB
32056 484746 59224
2885 4761
!
2885 476!
32056
176382
- 2873
02606 564463
51168
4537
27646
10933 -
17647
53703
1772 9170
180493

117765

21749
6115
1849 .
898

318
3276
2750
1244
5299

901
3910
400 .
37
9927

237313

128667

41227
20

31544
4280

108666

1596
25668

108666

2050

36950

256!

11319
11319

21288

16052.

13236

6618

6618
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1980
HYSICIAN EXTENDER 17
\
TOTAL =esmmmsseaa- WEDICAL OFFICE =--weere=ns=- © =--- SHORT-TERM HOSP =--  LONG-TERM HOSI
GENERAL PEDIATRIC 0B-GYN  PSYCH  OTHER OUT PT. 'SURG MEDICAL  PSYCH  QTHER
CARE 01 CARE 02 CARE 03 CARE 04 CARE 05 CARE 06 CARE 07 CARE 08 CARE 09 CARE It
ANPOWER REQUIREMENTS 8747 1637 413 11§ 491 1589 764 736 158 1
e | 13685 . 634, - 9522 3529
0 H - . - .
17 H s . 7
. \
DJ. MANPOWER REQUIREMENTS 200092 45965 - 22162 19514 491 1589 764 7% 188 h
----------- OTHER CARE =mew-we-mss  wocoecmwoanaa QHER ==mmmiommmmemme |
_NURSING VISION ~DENTAL  VET  OTHER  LAB  PHARM NON-CARE ~QPT,  PQD.
HOME 11 CARE 12 CARE 13 CARE 14 CARE 15 SERV 16 SERV 17 . ACT 18 CARE 19 CARE 20
ANPOWER REQUIREMENTS | | | 2688 o2
INTERVENTION | | .
04 H o L |
1TH 105932 S o
DJ. MANPOWER REQUIREMENTS - . 105932 , 8 , B
oy :
‘ ) Al '

124




RISICIANS (M.D. + D.0.)

PHYSICIANS (M.D.'S)
* PRIMARY CARE
GENERAL MEDICINE /1
PEDIATRICIANS
OBSTETRICS & GYN
OPHTHALMOLOGISTS
PSYCHIATRISTS
SURGEONS 2/
SECONDARY CARE
SECONDARY SPEC. /3
“NON-CARE SPEC. /4
PHYSICIANS (D.0.'S)

DENTISTS
OPTOMETRISTS
PODIATRISTS
PHARMACISTS
VETERINARIANS
REGISTERED NURSES
PHYSICIAN EXTENDERS

ERIC

Full Tt Provided by ERIC.

T51. Computed ratio for manpower change

GENERAL

&';

354812

360280
159907

116430

21766
21131
11129
26502
16017
66725
48322

18403

14532

114999
20101

71300,

122500
31060
961000
7854

H.M.0.

TOTAL
1975

-

125

354812
340280

159907

116430

21746
21731
11129
26502
76017
66725

48322 .

18403
14532

114999

20101 -

7300
122500

" ADJUST,

378376

344320
169230

122190

24080
22960
11750
28560
80550

76230

48450
25780
14056

112020

1060 -
961000

1854

RATIO

1,06641

1.070685

1.05830
1.04947

4107337
« 1.05656

1,05580
1,07765
1.05963
1,11248

1.00265

1.40086

l96724
97410

1.00000

.1,00000

1,00000
1,00000

1,00000

1.00000

4

]
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T52M. Total projected requirements for MD's by specialty afd for D0's and other
health providers in 1980, 1985, 1990 compared to crrent”supply

ESTIMATES .
1975 1980 | 1985 C 1990
BASIC REVISED  BASIC REVISED - BASIC REVISED  BASIC REVISED

HYSICIANS (M.D. +D.0.) 354812 378376 412018 438833 480637 511297 561092 596214 .
PYSICIANS (M.D.'S) - 340280 364320 395137 422505 460827~ 492136 537746 573633

. PRIMARY CARE 159907 169230 185280 196034 216575 229119 254093 268810
GENERAL MEDICINE /1 116430 122190 1364520 141175 156893 164654 183796 192888

PEDIATRICIANS 21766 ° 24080 24176 - 26769 27722 30697 32467 35952
OBSTETRICS & GYN 2173122960 26586 28090 31960 33768 37830 39970
OPHTHALMOLOGISTS 11129 © 11750 13674 14437 16682 17613 20326 21460
PSYCHIATRISTS 26502 28560 30295 32647 35716 38489 41781 45025
SURGEONS 2/ 76017 80550 90436 95829 106236 112571 124114 131515
SECONDARY CARE 66725 74230 75452 83558 85618 94344 97432 106823
SECONDARY SPEC. /3 48322 48450 55597 55744 ° 64273 64443 74497 764694
NON-CARE SPEC. 74 18403 25780 19855 27814 21345 29901 - 22935 32129
PHYSICIANS (D.0.'S) 14532 - 14056 16881 16328 19810 19161 23346 22581 .
JENTISTS 114999 112021 133368 129914 154536 150534 177822 173216
JPTOMETRISTS ‘ 20101 20101 22288 22288 24159 24159 26031 2603t
'ODIATRISTS 7300 7300 9730 9730 12427 126427 156488 - 15438
HARMACISTS 122500 122500 131335 131335 143439 143439 158723 158723
JETERINARIANS 31060~ 31060 32046 32046 33120 33120 34106 34106
EGISTERED NURSES 961000 961000 1095824 1095824 1238507 1238507 1396814 1396814
HYSICIAN EXTENDERS 1854 7854 8747 8147 9800 9800 11017 11017

I/ INCLUDES GENERAL AND FAMILY PRACTICE, INTERNAL MEDICINE, AND SPECIALTY UNSPECIFIED WHICH ARE

~ ASSUMED TO PREDOMPNATELY PROVIDE PRIMARY CARE. - ‘

'/ INCLUDES GENERAL HURGERY, NEUROLOGICAL SURGERY, ORTHOPEDIC SURGERY, OTOLARYNGOLOGY,

PLASTIC SURGERY, COLON AND RECTAL SURGERY, THORACIC SURGERY, UROLOGY, AND ANESTHESIOLOGY.

7 INCLUDES ALLERGY, CARDIOVASCULAR DISEASES, DERMATOLOGY, GASTROENTEROLOGY, PEDIATRIC ALLERGY,
PEDIATRIC .CARDIOLOGY, PULMONARY DISEASES, RADIOLOGY, DIAGNOSTIC RADIOLOGY, THERAPEUTIC RADIOLOGY
NEUROLOGY, PHYISICAL MEDICINE AND REHABILITATION, AND "OTHER SPECIALTIES."

/7 INCLUDES OCCUPATIONAL MEDICINE, GENERAL PREVENTIVE MEDICINE, PUBLEC HEALTH, AEROSPACE MEDICINE,
FORENSIC PATHOLOGY AND PATHOLOGY.
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T53C. Total projected requ1rements for phys1c1an§ (MD's and DO’ 5)
by health services category in 1980, 1985 “1990

mmmmmemememeemeeeces oo seeesenans REQUIREMENTS ----- -meme

' ~ ESTIMATES .
© 1975 - 1980 1985 - 1990
BASIC REVISED = BASIC REVISED  BASIC REVISED  BASIC REVISED
CARE CATEGORIES 356812 378376 412018 438835 480637 511295 561092 5963’)
EDICAL OFFICE 196196 205196 232564 243203 279744 292568 336520 352002
GENERAL CARE /1 . 57565 59435 67698 69897 ‘80591 83208 96249 99377
PEDIATRIC CARE 21500 23258 23693 25630 27671 29933 33368 36096
OBSTETRIC & GYN. CARE 16302 17200 20692 21622 © 25154 26540 30159 31821
PSYCHIATRIC CARE 15115 16251 18289 19665 23263 25012 28945 31122
VISION CARE 8864 9335 - 1F993 11604 13602 14358 16813 17747
ROTHER CARE /2 76870 79717 9M399 94785 109463 113517 130986 135839
HORT TERM HOSP. CARE /3 109638 117573 129313 138712 149651 160554 172380 134957
ONG TERM CARE /4 134608 14162 14335 - 15146 15181 16040 15896 .« 16796
THER /5 - 35570 41445 35806 41776 36061 62133 36296 42462

/. PHYSICIAN OFFICE YISITS TO GENERAL PRACTITIONERS, INTERNISTS, AND OSTEOPATHIC PHYSICIANS

/ ALL PHYSICIAN OFFICE VI&%TS REPORTED IN ADDITION TO THOSE IDENTIFIED IN THE SPECIFIED CATEGORIES
AND QUTPATIENT HOSPITAL VISITS.

7/ INCLUDES QUTPATIENT CARE AND MEDICAL AND SURGICAL INPATIENT CARE.

/ IHCLUTEHTISYCHIATRIC HOSPITAL CARE, NURSING HOME CARE, AND "OTHER" LONG TERM CARE

EE TEXT).

/  INCLUDES NONCARE ACTIVITIES (TEACHING, RESEARCH, ADHINISTRATION, AND NONCARE CIVILIAN
GOVERNMENT EMPLOYMENT HOT ELSEWHERE CLASSIFIED), BIRTH CONTROL CLINICS, AND NEIGHBORHOOD HEALTH
CENTERS, AND SIMILAR COHHUHITY HEALTH CLINICS.
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