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The Health Planning and Resources Develop-
ment Act (Public Law 93-641) places great em-
phasis on the use of existing data by health
systems agencies in planning for the delivery of
health services. Perhaps the most basic set of
available data are those describing the popu-
lation of the area. Population data can be used
in themselves to suggest subareas in which dis-
proportionate numbers of persons at high risk of
need for services may be located. They may also
be used in conjunction with data from other
sources to estimate the distribution of need for
services in an area and to analyze the pattems of
utilization of various types of health and med-
ical services. The estimates of need and patterns
of utilization provide measures of the extent to
which needs are being met.

To make population census data more useful
for health services planning, the National In-
stitute of Mental Health developed the Mental
Health Demographic Profile System (MHDPS).!
Based on 1970 census data, this system provides
some 130 indicators computed from the popu-
lation data. These indicators not only describe
specific geographic areas but are also useful in
identifying areas with high or low risk of the
need for health services. The Demographic Pro-
file System provides data on socioeconomic sta-
tus, ethnic composition, household composition
and family structure, style of life, condition of

2 Acting Director, Division of Biometry and Epide-
miology, National Institute of Mental Health.

housing, and community instability. Since the
system was initially developed for the planning
of mental health services, it was designed to pro-
duce the indicators for each of the 1,500 com-
munity mental health center catchment areas in
the United States and for individual census
tracts within each. But it can also be used as an
aid in planning for health services under Public
Law 93-641. Therefore it has now been tabu-
lated for each Health Service Area (HSA) in the
United States and for each of the counties with-
in each HSA. The purpose of this Note is to
describe the MHDPS and to give an example of
its use for mental health planning as an illustra-
tion of its application to health planning in gen-
eral. Given the emphasis on using existing data,
these population data have been used effectively
in several of the State plans for mental health
services required under the Health Revenue
Sharing Act (Public Law 96-63).

Aside from simply describing the population
of the HSA and how its characteristics vary from
one county to another, the data can be used as
an aid in identifying those subareas of the HSA
in which the need for mental health services may
be the greatest. In the data provided for HSA’s
the country is the smallest unit for which indi-
cators have been produced.P Thus subareas must

bThe county was chosen as the basic unit in order
to provide HSA’s with a manageable volume of data.
Some HSA’s may wish to examine their areas in more
detail.



necessarily be defined in terms of whole
counties or groups of counties. The assumption
implicit in such an approach is that the popu-
lation of the smallest unit of analysis is homo-
geneous with respect to the factors under study.
The users must exercise caution in the inter-
pretation of the data, therefore, since the pop-
ulation of an entire county frequently does not
meet this assumption. However, by examining
population data within counties in an HSA, one
can determine the extent to which this assump-
tion is met.

The MHDPS has been described in some de-
tail in several publications.! 2.3 For community
mental health center catchment areas, which
have populations of 75,000 to 200,000, it
compares the value of each of the 130 indicators
with the corresponding values for the county
and State in which the area is located and for
the United States. Since HSA’s on the other
hand, have 500,000 to 3 million population and
contain several counties, sometimes In more
than one State, the format of the MHDPS pack-
age for HSA’s is different. It provides data for
the total HSA and for each county within it. A
sample part of one table is presented in table 1
as an illustration. Each HSA is also being pro-
vided with a similar table for the United States
and for each State so that those using the data
can make whatever comparisons they wish.
Rosen et al.? have described a number of uses

“that can be made of the data in the system.
Some of these may prove useful in planning
health services in general. The remainder of this
Note will be devoted to a discussion of the use
of the MHDPS for ranking subareas according to
the need for mental health services.

THE MENTAL HEALTH SERVICE
DELIVERY SYSTEM

A brief description of the mental health serv-
ice delivery system will help to place the dis-
cussion that follows into proper perspective.
Mental health services available to residents of
an area may include State mental hospitals, pri-
vate mental hospitals, psychiatric units in gen-
eral hospitals, outpatient psychiatric clinics,
community mental health centers, half-way

houses, residential treatment centers for emo-
tionally disturbed children, and perhaps other
types of facilities. The clients of some of these
facilities, such as the community mental health
center, are almost all residents of the catchment
area, while those of private mental hospitals, for
example, are drawn from a much larger area
without reference to any particular service area.
Many State mental hospitals are organized on a
geographic unit basis but serve an area much
larger than a catchment area. Therefore, even
though the State mental hospital is located in a
particular area, only a fraction of its patients are
residents of the area. Those persons in a
catchment area without a State mental hospital
who require such hospitalization must therefore
go outside the area for care. Periods of care in a
State mental hospital are usually longer than
those in psychiatric units of general hospitals,
while a period of admission in an outpatient
clinic may range from one visit to a large num-
ber of visits over several months.

Perhaps the most common measure of uti-
lization of this system of services is an admission
rate. This is usually defined as the number of
admissions during the year to mental health
facilities among residents of the area for each
100,000 population of the area. An admission to

an inpatient service is a person who enters the

service for a period of inpatient care regardless
of whether he had been a patient of that service
earlier in the year. A person is considered an
admission to an outpatient clinic if he begins a
series of one or more visits either for the first
time or after having been considered terminated
from outpatient care previously. Thus the num-
ber of admissions to the total set of psychiatric
facilities may include duplicate counting of an
individual within a facility as well as between
facilities. While this measure is very crude, it
does provide some indicatien of the extent to
which the system of mental health service is
used.

Measuring Need for Mental Health Services

The measurement of need for mental health
services in an area can take at least two forms—
direct measures based on sample surveys of the
population or indirect measures based on popu-



Table 1. HSA 1: SELECTED STATISTICS FROM THE 1970 CENSUS OF POPULATION AND HOUSING, SECOND PLUS FOURTH COUNT DATA FILES
(ALL SAMPLE QUESTIONS)

SOCIOECONOMIC STATUS

GENERAL POPULATION DATA ECONOMIC SOCIAL $FOUNC/<\1-.
STATUS STATUS STATUS
MEDIAN PERCENT EMPLOYED|
INCOME MALES IN MEDIAN
ToTAL | MALES |FEMALES | POPULA- | popypa- | POPULA- |FAMILIES | FERCENT SCHOOL
IN IN TION IN FAMILIES | Low HIGH
POPULA- TION TION | AND UN- YEARS
ToN HOUSE- | HOUSE- | GROUP | wuite | NEGRO |RELATED IN STATUS | STATUS | Yoom
HOLDS | HOLDS |QUARTERS POVERTY | OCCUPA- | OCCUPA.-
INDIVID- PLETED
TIONS | TIONS
UALS
1 2 3 4 5 6 7 8 9 10 11
AREA TOTAL
STATISTIC..ounrrvrerrrenne 1758365 | 828971 | 888912 40472 | 1630625| 115084| $ 8460 7.1 39.3 22.5 12,0
BASE POPULATION.. ..| ©586318| 438859| 417952| 417952 962969
COUNTY 3
STATISTIC..oumerrrrrronnn 46458 20973 21698 3787 46207 145| ¢ 5232 9.6 39.3 23.0 12.2
BASE POPULATION.. . i 17948 10691 10336 10336° 22975
COUNTY ©
STATISTIC.eurrrerrrrennee 81666 38168 40602 2896 79714 528| ¢ 6787 9.4 432 19.7 12.1
BASE POPULATION.. . 27776 19690 18395 18395 43607
COUNTY 13
STATISTIC.....comsrrrrnens 147306 69626 74412 3267| 145217 1454 $ 7212 8.5 42.4 19.5 12,1
BASE POPULATION.. i . 51974 37991 35336 35336 82497
COUNTY 29
STATISTIC...ccessssrrnenns 1113491 523485 | 566667 23339 | 1006843 09238| § 8769 6.9 37.5 24.0 12.0
BASE POPULATION.. 371237| 277828| 265445 265445| 614057
COUNTY 37
STATISTICuersvrerorenes 58722 28286 29647 789 57029 1020 $ 8809 5.4 39.9 20.0 12,2
BASE POPULATION.. 18830 14953 14602 14602 31539
COUNTY 63
STATISTIC..eeorvrrnn. 235720 | 112860 | 119495 3366| 223944 o546| $ 8978 6.1 43.1 20.6 12.0
BASE POPULATION.. 75663 59701 56369 56360| 127651
COUNTY 73
STATISTICurrsrersrrveees 37305 18180 18576 549 35237 1971 ¢ 8662 6.8 44.5 16.1 11.4
BASE POPULATION.. . 11741 9201 8814 6814 19992
COUNTY 121
STATISTIC..0ervrorns 37688 17393 17815 2480 36434 1152 ¢ 8195 6.4 44.1 16.3 12.0
BASE POPULATION.. . 11260 8804 8655 8655 20651




lation indicators. In attempts to measure the in-
cidence or prevalence of mental disorders in
populations, a number of studies have been
carried out in different populations with dif-
ferent methods of case ascertainment, using dif-
ferent diagnostic groups and different defi-
nitions of incidence and prevalence. Reviews of
the literature on these studies have been carried
out,*:5:6 but they will not be discussed here.
Furthermore, the relationship between the ex-
istence of cases of mental disorders in the popu-
lation and the need for mental health services by
individuals with these disorders has not been
clearly established. In recent years a number of
attempts have been made to assess needs for
mental health services in populations directly
through surveys.”»8:9 None of the survey instru-
ments used, however, has gained general accept-
ance as standard because the studies using them
have produced such vastly different results.

The population indicator approach to as-
sessing needs for mental health services using
data such as those in the MHDPS may be seen as
an alternative to population surveys. A small
number of indicators from the MHDPS will be
selected to illustrate their use for this purpose.
The selection of the indicators is based on the
results of studies that have identified factors
which seem to be associated with high risk of
coming under psychiatric care.l9:11 A brief
summary of some of these results is as follows:

1. Rates for married persons are low.

2. Rates for separated and divorced persons
are high.

3. For the most part, rates for children
living with mother only are higher than
those for children living with both par-
ents.

4. Rates for persons in families with a fe-
male head are higher than those for per-
sons in husband-wife families regardless
of the relationship to the family head
and regardless of family size.

5. Rates are lowest for families with six
persons or more.

The MHDPS indicators corresponding to these
high risk factors are:

1. Percent of households with one person.
2. Percent of males 14 years of age and
over who are divorced or separated.

3. Percent of females 14 years of age and
over who are divorced or separated.

4. Percent of households with female
heads.

5. Percent of households with own children
that are headed by females.

The assumption underlying the use of these
indicators is that counties having a high propor-
tion of persons with these high-risk characteris-
tics have greater need for mental health services
than counties with lower proportions.

Preliminary Estimation of Need
for Mental Health Services

To illustrate how these indicators might be
used for planning purposes, the MHDPS data for
nine community mental health center catchment
areas were obtained, and these five indicators are
presented for the nine areas in table 2. For each
of these nine areas, measures of rates of ad-
missions to all mental health facilities in the
State and to those located in the area are pre-
sented in table 3. For these nine areas, therefore,
it is possible to assess the relationship between
the population indicators and the utilization
measures.

Table 2. Values of selected indicators from the Mental Health
Demographic Profile System for each of 9 mental health cen-
ter catchment areas

fndicator
Area

(1) (2) (3) (4) {(5)
219 36 5.2 24.8 10.3
174 29 39 19.5 7.8
16.2 39 4.8 179 70
19.3 29 44 227 9.3
14.1 2.8 36 16.5 6.0
19.5 3.0 49 220 8.2
17.3 34 4.7 21.2 89
15.7 29 5.0 20.7 10.2
10.7 20 34 14.6 5.6

NOTE: Indicators = (1) Percent households with 1 person

(2) Percent males aged 14 and over
divorced or separated

(3) Percent females aged 14 and over
divorced or separated

(4) Percent households with female
head

(5) Percent households with own
children and female head



Table 3. Admission rates of area residents per 10,000 population
to mental health facilities located in the State and to those lo-
cated in area of residence for each of 9 mental health center
catchment areas

Rate per 10,000 population
Admissions
of area Admissions
Area Total residents to of area
population | all mental residents
health to facilities
facilities in area
in State
286,742 1524 145.4
84,655 1273 1128
207,958 2004 1904
152,510 106.8 774
121,764 93.7 718
161,078 148.7 122.8
100,916 140.5 134.2
154,627 199.3 156.5
135,557 1209 29.3
Since the five indicators were chosen

because they were thought to be associated with
high risk of coming under psychiatric care, one
would expect each of them to correlate pos-
itively with admission rates to psychiatric serv-
ices. The product-moment correlation coeffi-
cients between the five indicators and each of
the two utilization measures (in table 3) are pre-
sented in table 4. The total admission rate and
the admission rate to facilities in the area
correlate positively with each of the indicators.
Since only nine areas are being used for this il-
lustration, the reader should interpret high cor-

Table 4. Correlation between each indicator and each of the
types of admission rate for 9 mental health center catchment
areas

Correlation with:

Indicator! Total Admission
admission rafe. t_o
rate f?culltles

Jn area
.14 A9
.54 .87
.70 .82
.18 45
38 .52

lDescription of indicators given in table 2.

relation coefficients as only suggestive of rela-
tionships.

The analysis thus far suggests that each of
the five indicators is associated with high risk of
admission to psychiatric facilities—particularly
to those facilities located in the area of resi-
dence. It seems reasonable, therefore, to
examine ways of ranking the areas according to
these indicators and to analyze the results in
terms of their implications for need for services.

One might use some sophisticated tech-
niques for combining all of the indicators in the
MHDPS in order to arrive at an overall score, or
an index for each area according to which they
contain potential utilizers of mental health serv-
ices. This has been done by some investiga-
tors.”>> The data are sufficiently crude,
however, that simple approaches based on intui-
tive methods appear to be quite adequate. It is
useful to experiment with the data and to ana-
lyze them in relation to other data bearing on
the delivery of health and mental health services.

After these indicators have been combined
into a single index, the composite index can be
used as a basis for ranking areas. Since the five
indicators have different orders of magnitude,
one approach is to express each indicator in
terms of its standardized deviation from its mean
value across all nine areas. For sake of conven-
ience, one can then multiply these standardized
deviations from the mean by 10 and add the re-
sult algebraically to 50. This avoids negative
number, gives values with a mean of 50 and stand-
ard deviation of 10, and places each of the five
indicators on the same scale. To illustrate using
indicator (1), the mean across the nine areas is
16.9 and the standard deviation is 3.28. The
standardized deviation from the mean for area A

. 21.9-169
57398

the transformed value for area A. After repeating
this process for each of the five indicators, it is
reasonable to compute the mean value of all five
indicators for each area. This assumes, however,
that the indicators have equal weights, which
may be reasonable for a beginning. The results
of these computations are given in table 5. No
attempt will be made in this Note to use differ-
ential weights in combining indicators.

=1.52. Then (1.52 X10)+50=65.2,



Table 5. Transformed values of indicators and mean of trans-
formed values for each of 9 mental health center catchment
areas and correlation of each indicator with the mean

Transformed values of indicators!

Area Mean
(1) (2) (3) (4) (5)

65.2 60.2 61.8 65.0 62.6 63.0
51.5 47.4 41.8 48.5 48.0 47.4
479 65.7 55.6 43.5 43.3 51.2
57.3 47.4 49.5 58.5 56.8 53.9
415 45.5 37.2 39.1 374 40.1
57.9 49.2 57.2 56.3 50.3 54.2
51.5 56.5 54.1 53.8 54.4 54.0
46.3 47.4 58.7 52.2 62.1 53.3
311 309 34.1 33.2 35.1 329

Correla-
tion a, .
mean...... 92 .75 92 94 .88

1I)escription of indicators given in table 2.

The correlations between each indicator in
tumn and the mean across all five indicators are
given in the bottom line of table 5. The fact that
these correlation coefficients range from .75 to
.94 provides evidence that the mean represents a
consistent summary of the five indicators. To
obtain some idea of the ranking of these nine
areas according to need for service, the areas
were ranked according to the means and also
according to the values of each of the five indi-
cators. These rankings are presented in table 6.
Whether judged according to individual indica-

Table 6. Rank order of 9 mental health center catchment areas
for each indicator and for mean of indicators

Indicator1
Area |y b | @ | @ | e | Mesn
1 2 1 1 1 1
4 6 7 6 6 7
6 1 4 7 7 6
3 [$] 6 2 3 4
8 8 8 8 8 8
2 4 3 3 5 2
5 3 5 4 4 3
7 6 2 5 2 5
9 9 9 9 9 9

lDescription of indicators given in table 2.

tors or by the mean, area A clearly ranks
highest, area I lowest and area H second lowest.
Area F seems to rank second but the ranking of
the remaining five areas may be open to ques-
tion. The mean index might be used as sugges-
tive of the ranking of areas, but the rankings for
each of the individual indicators should also be
taken into account.

Even though area A ranks highest with re-
spect to not only the mean but also each of the
five indicators, it ranks only third in terms of
rate of utilization of facilities located in the
area. This may be a reflection of the fact that
mental health services tend to be used when
they become available. Thus utilization rates
tend to be a function of availability of service.
Area 1, on the other hand, ranks lowest on the
so-called indicators of need, but its admission
rate to services located in the area is extremely
low.

Ranking of Need in Excess
of Services Available

The “high-risk” indicators listed above were
used as a basis for ranking areas according to
need for mental health services. To the extent
that services are already available, some of these
needs are already being met. To assess relative
rank according to unmet need, therefore, it is
important to obtain some measure of availability
of services. For the nine areas used in this illus-
tration, data were available on the number of
full-time equivalent staff persons in all psychiat-
ric facilities. These included psychiatrists,
psychologists, psychiatric social workers, psychi-
atric nurses, psychiatric aides, and a few other
categories of personnel. These numbers, the cor-
responding staff rates per 10,000 population,
and ranking of the nine areas according to the
rate of staff time available for mental health
treatment services are presented in table 7.

At this point the nine areas have been
ranked according to a measure of need for men-
tal health services and according to a measure of
the availability of services. An analysis of the
relationship between these two measures should
provide a basis for ranking areas according to
unmet need for mental health services. However,
there is no standard way of doing this. Regard-




Table 7. Ranking of 9 mental health center catchment areas ac-
cording to the ratio of expected to observed full-time equiva-
lent mental health treatment staff per 10,000 population

FTE staff
Rate Ratio
per Rank| Ex- | ofex Rank
Area T)g:,n' 10,000 | of | pected pected of
popula- | rate | rate FTE ratio
tion rate to
observed
(1) (2) {3) (4) (5)= (6)
(4)/(2)
7.6 4 10.2 1.34 4
29 7 50 1.72 1
5.8 5| 63 1.09 6
7.7 3 7.2 .94 7
1.8 81 26 144 2
8.0 2 7.3 91 8
5.0 6 7.2 1.44 3
14.0 1 7.0 .50 9
0.2 91025 1.25 5

less of the method selected for this analysis, all
available information about mental health serv-
ices in the areas under investigation should be
examined. This would include the number of in-
patient psychiatric beds, the number of staff
hours spent in outpatient psychiatric facilities,
the number and location of mental hospitals, the
extent to which they serve residents of the area
in which they are located, the number and types
of agencies providing social support, and so
forth. There is undoubtedly a variety of ways in
which information such as this can be analyzed
and estimates of relative need for mental health
services developed. The following will be limited
to an approach to ranking areas on the basis of
the mean indicators of need and the rate of
available staff time. It is one of perhaps several
ways these two measures could be used for the
same purposes.

If for each of the nine areas we plot as the X
value the mean index in table 5 and as the Y
value the full-time equivalent (FTE) staff rate in
table 7, the relationship between these two var-
iables appears to be approximately linear. It may
be useful, therefore, to use a linear regression
equation to predict the full-time equivalent staff
rate from the observed mean index of need and
compare the observed staff rate with this pre-
dicted value. The procedures are as follows:

1. Let X = mean index of need
Y = full time equivalent staff rate
and fit the data to the equation Y=a+bX
by the method of least squares.
2. This involves solving the following equa-
tions for a and b:

n n
na +bZX;, = zY,

i=1 i=1

n n 2 n
aZX, +bIX = ZX. Y.
i=1 ' i ' =t

In the illustration with nine areas:

n=9,XX=450, X% =23127.36,
ZY =53, ZXY = 2856.81

3. Substituting these values in the two
equations and solving for ¢ and & yields
the fitted equation:

Y=10.59 +.33X

4. When each value of X (the mean index
in table 5) is substituted in the equation,
the corresponding values of Y are ob-
tained and are given in column (4) of
table 7. These are the expected values of
the full-time equivalent staff rate pre-
dicted from the regression equation.

5. The ratio of the expected FTE staff rate
to the observed was computed for each
area and presented in column (5) of table
7. The ranking of the areas according to
this ratio is given in column (6).

The ratio in table 7 may be interpreted as the
proportionate excess of full-time equivalent staff
expected on the basis of indicators of need over
that actually available. Based on the above meth-
od, area B now ranks highest. It had ranked sev-
enth according to the mean index of need, but
because of its low rate of mental health staff
availability, its additional need, relative to that
for the other areas, is high.

DISCUSSION

To facilitate maximum use of data such as
those in the MHDPS, a few points should be
kept in mind. Some of these have been men-
tioned above but will bear repeating.



Selection of indicators.—One might use the
entire set of 130 indicators in analyzing the pop-
ulation of an area and, depending on the pur-
pose of the analysis, apply such data reduction
techniques as factor analysis or stepwise multi-
ple regression. If, on the other hand, the planner
decides to use a small set of variables from the
MHDPS, he should have some rationale for se-
lecting the particular set of indicators. The five
variables used for illustrative purposes in this
Note were selected because studies had shown
them to be associated with high risk of ad-
mission to psychiatric facilities. Other variables,
such as percent of families below the poverty
level, could have been chosen for the same rea-
son.

Devetoping a composite index.—A simple
method of combining indicators into a single
index was presented above. This involved a
transformation to make the indicators approx-
imately additive and was based on the as-
sumpion that each indicator contributes equal
weight. More work needs to be done to explore
alternative weighting procedures if there are in-
dications that the assumption of equal weights
does not hold. This should not preclude analysis
of each indicator separately, however, since the
individual indicators may yield additional infor-
mation that could be masked in a composite
index.

Measures of availability of services.—In the
illustration above, number of full-time equiva-
lent staff in mental health facilities was used as a
measure of availability of services since this in-
formation was available for all of the areas being
studied. One might also use such measures as the
number of inpatient psychiatric beds, the num-
ber of long-term beds, the number of short-term

beds, and the number of outpatient clinic staff

hours available.
Overall ranking according to needs for sérv-

tces.—In the above example a crude method of
comparing an estimate of expected need for
mental health services with a measure of actual
availability of services was presented. The areas
were then ranked according to the ratio of these
two measures. Alternative methods for pre-
dicting needed services might be used, such as
multiple regression, factor analysis, or other
multivariate techniques. The results of analyses
using these techniques are sometimes difficult to
interpret, but they have the advantage of taking
into account the intercorrelations among the
variables used.

Interpretation of results.—Given all of the
problems in this type of data and the as-

sumptions underlying their use, caution should

be exercised in interpreting the results of an
analysis of need for mental health services. It
should be kept in mind that the analyses are
crude and that there is no single “correct” meth-
od. Therefore each method employed will yield
at least minor differences in the ranking of areas.

Population data in the kind of detail pro-
vided by the Mental Health Demographic Profile
System can be useful as an aid in planning for
mental health services in general. However, they
alone cannot be expected to provide answers re-
garding the need for services. They should be
used in conjunction with other data describing
the health and environment of the population.
All the data taken together, then, should form
the basis for raising questions about health or
mental health services in an area. In the process
of answering these questions the planner will
have the basis for a constructive plan.
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SYMBOLS

Data not available

Category not applicable

Quantity zero
Quantity more than 0 but less than 0.05-—-

Figure does not meet standards of
reliability or precision
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Statistical Notes for Health Planners is a cooperative
activity of the National Center for Health Statistics and
the Bureau of Health Planning and Resources Develop-
ment, Health Resources Administration.

Information, questions, and contributions should be
directed to Mary Grace Kovar, Division of Anlaysis,
NCHS, Room 8A-55, Parklawn Building, 5600 Fishers
Lane, Rockville, Maryland 20857.

Questions about the Mental Health Demographic
Profile System should be directed to Beatrice M. Rosen,
Division of Biometry and Epidemiology, NIMH, Room
18C-18, Parklawn Building, 5600 Fishers Lane, Rock-
ville, Maryland 20857
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