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ABSTRACT

COMPARATIVE DISTRIBUTIONS OF
MEDICAL OCCUPATIONS IN MICHIGAN COUNTIES

By

Ann Elizabeth Sampson

This is a descriptive and analytic study of the spatial
distributions of fourteen medical occupations in Michigan. A sample of
thirty counties is used: fifteen urban and fifteen rural counties,
Gini indices compare each occupation's distribution to that of the base
population. County ratios of 1licensees to population for each
occupation are calculated, ranked, and mapped. Results show that most
occupations have above-median ratios largely in urban counties;
exceptions are LPNs, optometrists, and chiropractors. Hypotheses of
dependence on physicians and association with large medical capacity as
measured by urbanization are tested by Kendall's rank order correlation.
Some occupations show dependence on MDs but not on DOs. Urbanization is
strongly associated with ratios of several occupations. Psychologists

are the most unevenly distributed group.
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Chapter One

INTRODUCTION AND PROBLEM

Introduction

This thesis reports the design and results of a study done to
investigate the geographical distribution of health care workers in the
State of Michigan. The research is an attempt to describe distributions
and to determine whether an aspatial characteristic of the medical
system is associated with predictable areal variations in the number of
medical workers. This is a cross-sectional "snap shot" study of
fourteen categories of medical manpower in a sample of thirty counties
of Michigan.

The subject of this thesis lies in the stream of recent geographies
of medical service (Bashshur et al., 1971; Stimson, 198l1; Haynes and
Bentham, 1982; Northcott, 1980.) Many such studies have been confined
to locations of and distance to doctors, and occasionally to nurses or
dentists. The American medical system is very complex and invites more
wide-ranging descriptions, as begun by Joroff and Navarro (1971.) In
the research for this thesis the perspective was maintained that we may
discover geographic consequences of the medical system's organization.
Although the most important single group of personnel in the system is
usually agreed to be licensed MDs (medical or allopathic doctors,)
people in a score of other occupations perform much of the work to
diagnose, treat, and monitor patients' conditions. A few other
occupations are recognized as conventional or alternative providers of
healing or coping service but are not integrated into the physician
dominated system; these occupations include chiropractors, optometrists,

psychologists, and, to some extent, pharmacists (Forster, 1982.)



Within the conventional medical system accepted by the American
Medical Association most professionals are dependent on doctors because
legal and professional strictures require a physician's order before a
blood test, an X-ray, a physical manipulation, or a medicine may be
performed on or given to a patient., Public convenience and concen-
tration of facilities have also encouraged a subtle dependence based on
location, although freestanding pharmacies have long been exceptions.
Thus a health occupation's dependence on or independence from physicians
may be reflected in the degree of spatial correlation the particular

occupation shares with doctors.

Statement of problem and hypotheses

Since few geographies of non-physician health professionals exist
this research is both descriptive and analytic. There are three general
questions addressed here: To what degree are medical workers
apportioned equivalently to population? Are there significant
differences in spatial dispersion among the professions? Does the
distribution of doctors correspond to need? The main thrust of the
study is toward the first two questions. The third question (Does the
distribution of doctors correspond to need?) is considerably broader
than the scope of this thesis but it is addressed to provide at least a
rough indication of the correspondence between aggregate need for
medical care and the availability of such care. Recent studies have
found great discrepancies across Michigan in the number of available
providers per population. (OMHA, 1983; Arbor Associates, 1983.)

The first objective is to show the spatial distributions of

fourteen categories of medical personnel, standardized to base



population. The second is to discover spatial differences among the
occupations and to test two hypotheses expected to help explain such
differences.

The first hypothesis derives from the fact that some non-physician
workers are tied by organizational hierarchy and by technical
requirements to clinics and hospitals. The speculation is that among
all nonphysicians differential distribution exists and that differences
are associated with dependence on or independence from practicing
doctors. Stated formally, the null hypothesis is that there is low
correlation between the distribution of staff physicians and that of the
tested occupation. The research hypothesis is that significant positive
correlation exists,

The second test for explanation of spatial differences among pro-
fessions is concerned with urbanization. Urbanization has been
demonstrated to be a major factor in physician location and probably has
a similar effect on location by other professionals (Steele and
Rimlinger, 1963; Cuca, 1980; Richards and Golden, 1980.) 1In the present
study, urbanization serves as a surrogate variable for medical capacity.
The number of hospital beds per given area is the usual measure of
medical capacity, but a significant proportion of the manpower in this
study has little or no association with hospitals. Outpatient clinics
of many types, private pharmacies, and chiropractic, dental, and
optometric offices employ a 1large number of medical personnel.
Currently there is no measure of aggregate medical capacity — or of
aggregate utilization =-- that approaches accuracy when outpatient
services need to be taken into account. More inpatient and outpatient

services are found in larger urban places which, coupled with the



recognized draw of urban areas for providers, led to the choice of
urbanization as a correlate variable. Thus in the second statistical
analysis a significant positive correlation is expected between urbani-
zation and the ratio of professionals to total population. The null
hypothesis states that there is no significant correlation between
counties' percentage urban population and the rates of professionals per
10,000 total population. The corresponding research hypothesis thus
states that significant positive correlation does exist between these
variables.,

Since counties in the sample with large cities may mask the degree
of correlation in more rural places, the second hypothesis is tested
initially over the entire sample, then the thirty counties are
stratified by rural or urban character and the hypothesis is retested

over the two subsamples.

Scope of work and expected outcomes

This work falls within the realm of geographic availability
studies., It 1is a study of the patterns of dispersion and availability
of medical personnel in Michigan at the county level. Knowledge of how
much of a service is available, and where, later can be fitted to
measurements and spatial patterns of need to demand to obtain the
fullest possible understanding of the geography of the service.

A more unusual aspect of this work may be found in the effort to
incorporate as full a representation of the conventional medical system
as possible, In addition, alternatives to conventional health care are
recognized as real preferences for some patients although these
preferences constitute an unknown fraction of aggregate demand.

Chiropractors and podiatrists are included as measurable representatives



of ‘'alternate therapists'. The amount of recourse to all such
alternates would be measurable only by field study; the percentage of
physical and mental or emotional complaints submitted to Christian
Science practitioners, faith healers, folk or family remedies and
counseling, ethnic healers, and the use of over-the-counter preparations
is probably higher than many conventional medical workers suspect.
(Freidson, 1960; Helman, 1978; Unschuld, 1980.) Many patients combine
'conventional' and ‘'alternative' therapies if only by requesting prayers
of family and friends.

In summary, this work describes similarities and differences among
distributions of medical personnel. The data are examined for
disparities between urban and relatively rural areas, and specific
emphasis is placed on testing the association of occupations' dependence
on physicians with patterns of geographic dispersion. The effect on the
spatial distributions of varying medical capacity, as measured by
percent urban population, is discussed. Finally, a rough measure of the
correspondence of medical need and access to physicians is presented.

Anticipated results of this investigation are fourfold. Firstly,
as demonstrated by Gini coefficients and maps, the county rates of all
occupations are expected generally to increase with increasing
population and urbanization, although patterns of individual occupations
are not expected to be identical. Secondly, in regard to the hypothesis
testing spatial correlation by physician independence, optometrist,
dentists, pharmacists, chiropractors, and podiatrists are expected to be
more evenly distributed with respect to population than are MDs and DOs.
Psychologists may be the most independent of physicians and technical

clinics so they also are expected to show low correlations with staff



doctors. The physician-dependent dgroups included in the sample are
physical therapists, physician assistants, nurses, and dental
hygienists; they are expected to be highly correlated with doctors.
Thirdly, we expect to find positive correlation between percent
urban population and professionals per 10,000 persons in urban and rural
categories, but significantly stronger correlation in the urban subset.
Fourthly, a map of ratios of active physicians to a 'high need'
subpopulation is expected to show that there are fewer physicians per

10,000 probable patients in rural counties than in urban counties.



Chapter Two

REVIEW OF LITERATURE

Medical geography has developed two major emphases of research., The
older emphasis deals with studying geographies of particular diseases
such as malaria (Learmonth, 1957; Fonaroff, 1968) and other conditions
both infectious and noninfectious. The more recent emphasis, particu-
larly among North American medical geographers, is on the geography of
health care delivery, with a corollary interest in identifying and
eliminating areas of low access to medical service., These studies
usually depend on distance measures (Godlund, 1960; Morrill and
Earickson, 1969; Mayer, 1983.) Only a few investigations have
succeeded in bridging the apparent dichotomy between disease ecology and
service distribution (Pyle and Lauer, 1973; Wennberg and Gittelsohn,
1973; Rahaman et al, 1982.)

The focus of this thesis is entirely within the purview of the
second branch of medical geography. Geographic access of potential
patients to physicians or hospitals, 1locational regularities of
physicians, and resultant patterns of use of services constitute the
three most thoroughly researched topics in the geography of health care.
A desire to promote optimal access is a nearly universal feature of
these studies. The philosophic and methodologic mires of measuring both
need for care and equity of access are discussed by Joseph and Phillips
(1984) who present a very comprehensive review of this literature.

Distance from a doctor or hospital and the time required to
traverse that distance can be important influences on the accessibility

and consequent use of medical care. Many other social attributes of



patient or of provider affect the geography of utilized service
(Bashshur, Shannon, and Metzner, 1971.) In the last few decades as the
general population moved away from small towns and into suburbs and
cities, so too did doctors. This rural-to-urban migration was
accentuated by a large increase in new physicians, especially since the
1960s. These new doctors have been found generally to locate preferen-
tially in the more affluent parts of those cities near their medical
schools or residency programs (Lankford, 1972; Cuca, 1980.) This
situation has given rise to concerns that rural populations are becoming
relatively underserved. There are several recent studies of the origin
or perpetuation of disparities between rural and urban distributions of
doctors (Cooper et al, 1975; Northcott, 1980; Hassinger et al, 1980.)
David Brown (1974) described the patterns for doctors and dentists in
the upper Midwest as "a reordering in which suburban and larger
nonmetropolitan cities are emerging as the providers of specialty
medical care for the rural population. These hinterland centers contain
the facilities and resources to support specialty medicine.® Schwartz
et al (1980) confirm that there is movement of primary ‘'specialists'
into nonmetropolitan towns. At the same time, maldistribution of
physicians and services within cities has been investigated. Bennett
(1981) attempted to resolve such a case in Lansing, Michigan by
allocation modelling.

An interesting study by Rushing and Wade (1973) analyzed physician
distribution in light of community structure, including the coincident
distribution of supporting medical employees and of unrelated
professions., They found that aides and orderlies were employed in

greater proportion, and registered nurses in 1less proportion, with



decreasing median family income. Physician to population ratios
increased with urbanization, as did ratios of total employed males in
professional and technical occupations. In addition, “the effect of
community income on health manpower varies directly with the profes-
sional development and technical expertise of the occupation.® This
study emphasized the contexts of the health care system and of urban
size and composition in performing and interpreting statistical
descriptions of physician distribution. This perspective and the
contents of Rushing and Wade's report helped to stimulate the hypotheses
in this present investigation.

Nearly all geographies of medical manpower limit themselves to
physicians. This practice is certainly justified by the centrality of
the physician to the biomedical system dominant in Western countries,
but it does overlook the doctor's growing dependence on the so-called
ancillary services for diagnosis and treatment. It also overlooks
independent practitioners. Choice among a range of providers, or,
indeed, choice of no provider, is one aspect of health care systems that
is occasionally mentioned (Gesler, 1979) but rarely incorporated into
geographic field studies or analyses of at-hand data. Physicians
themselves are rediscovering that people often consult optometrists
instead of ophthalmologists, podiatrists and chiropractors instead of
allopathic or osteopathic doctors, and psychologists instead of
psychiatrists (Forster, 1982.) Among ethnic minorities, cultural
healers may be employed as well as biomedical healers (Spicer, 1977;
Spanier, 1979.) Even in the ethnic majority of Western countries
biomedical practitioners find competition (Helman, 1978; Unschuld,

1980.) This is a largely neglected opportunity for research.
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The paucity of literature for non-physician medical occupations,
particularly for units smaller than States is largely due to a lack of
data, or certainly a lack of standard data allowing comparison among
areas and occupations. Occasionally a member of a profession in
question provides such a report, as in Richards' and Gottfredson's
(1978) ecological analysis of the distribution of clinical psycho-
logists. They found that ratios of professionals to population for
psychologists, clinical social workers, and school counselors showed
similar patterns of concentration "in affluent urban states and in
university towns." A study comparing the distribution of physician
assistants to new physicians notes that the assistants locate in states
where they are educated and where laws are more favorable to their
professional activity. "In contrast, new physician licenses tend to be
concentrated in states that already have high physician-to-population
ratios™ (Richards and Golden, 1980.)

The literature cited here provides a good understanding of
physician location patterns and a springboard for the problem and design
of this research. However, the authors generally are inadequate in
fitting designs or results into the complex system of which they
investigate parts. The systematic perspective and the notion of
physician-dependent and physician-independent occupations arise largely
from this author's experience in the conventional medical system instead

of from written contributions of other workers.



Chapter Three

METHODS

Sample and sources of data

A sample of thirty counties in Michigan was chosen from the total
of eighty-three counties in the State. This sample size provides enough
data for normal statistical testing and is not too large for visual
inspection of choropleth maps. Because the design requires hypothesis
testing across both urban and rural areas, the sample was taken to
include equal numbers of each type of county. The fifteen counties
called ‘'urban' in this study are constituents of Standard Metropolitan
Statistical Areas (SMSAs) in Michigan and have more than 50% of their
populations in urban places. One urban county was selected from each
SMSA (except that of Toledo, Ohio which includes Michigan's Monroe
county.) Four of the six counties in the Detroit SMSA were included in
the sample to reflect the overwhelming size of that metropolis.

The ‘'rural' counties of the sample were drawn from a subset of
twenty-seven counties outside any SMSA. (There are a few counties in
SMSAs that are largely rural in character.) To be selected, a rural
county had to have more than 20,000 inhabitants, but be less than 50%
urbanized. A minimum population of 20,000 was chosen for two reasons.
It helped to reduce errors in ratios calculated on a per 10,000 basis
and to ensure that each county in the sample had enough population to
support a modest range of conventional medical facilities and practi-
tioners. Fifteen of these twenty-seven counties were then selected to
maximize spatial independence; noncontiguous counties were chosen

whenever possible,
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The sample design therefore does contain significant bias away from

the most rural and least peopled counties of Michigan.

Such counties

will always be tributary to higher-order places and they certainly

account for a very small percentage of practicing health professionals.

The choice was made to concentrate this analysis on the moderately and

highly populated parts of the State. Nevertheless, the sample still

allows comparison of highly urbanized counties with rural and remote

ones (i.e., the medicine- and university-dominated Ann Arbor area

Washtenaw with northern Alpena.)

found in many other States.

Such a range of locations can also

The following counties constitute the sample (see Figure 1):

Rural
Alpena
Branch
Cheboygan
Chippewa
Grand Traverse
Gratiot
Houghton
Iosco
Isabella
Lenawee
Mason
Mecosta
Menominee
Sanilac
Wexford

Table 1
Counties in the Sample

Urban

Bay
Berrien
Calhoun
Genessee
Ingham
Jackson
Kalamazoo
Kent
Macomb
Muskegon
Oakland
Saginaw
St. Clair
Wayne
Washtenaw

of
be

The variables in this study measure population characteristics and

numbers or rates of professionals by county.

There are three population

variables: total population; percentage urban population; and HINEED, a

subpopulation that is likely to have the highest aggregate demand for
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Figure 1. Counties included in the study. Rural counties in light
shade. Urban ocounties in dark shade. Unsampled counties
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medical services. Fourteen categories of health workers constitute the
other variables, which are described more fully below.

Standard Metropolitan Statistical Area boundaries, total population
figures and counts of segments of each county's population were taken
from the 1980 United States Census. Percentages of urban population
were derived by subtracting rural population (census table 52) from
total population (census table 171) to obtain the number of people in
urban areas, and determining their percentage of the county's total
population. Children from birth through age nine years, women of
childbearing age (fifteen to forty-five years,) and all persons sixty-
five years of age and older constitute the variable HINEED, Values for
each county are from census table 171.

Data for the health care occupations were obtained from two sources.
The Michigan Department of Public Health's Bureau of Health Services
supplied tallies of osteopathic and allopathic physicians and
podiatrists who admitted patients to general hospitals in 1982, These
providers can be considered to be in active practice and they
constitute the aggregate variable STAFDOCS (staff doctors.) The State
Bureau of Licensing and Requlation provided numbers of current licensees
as of 1983 in all the discrete occupations studied here, Licenses are
renewed every three years, so there is some inflation of the correct
number due to retiring or departing personnel not dropped from the rolls
until their licenses expire. There is no designation of whether each
licensee was in active practice, whether employed full or part time, or
whether the county assignment was for a residential or professional

address., These are restrictive shortcomings.
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The occupations or license groups included in this study are
registered nurses (RNs), licensed practical nurses (LPNs), chiro-
practors, physician's assistants (PAs), optometrists, physical
therapists (PTs), psychologists, medical or allopathic physicians (MDs),
osteopathic physicians (DOs), dentists, dental hygienists, podiatrists,
and pharmacists.

Medical technologists (laboratory professionals) and radiologic
technicians (X-ray professionals) are two widely employed groups
pertinent to this research. However, they are not licensed or
registered by the State but by national professional boards, and
therefore had to be excluded because data were difficult to obtain.

Appendices I and II present the data base in tabular form.

Descriptive techniques

Two calculations are applied to the county data to allow quanti-
tative description of each occupation's distribution and availability.
Some of the values obtained for description are used later for
statistical testing of the hypotheses.

The first technique used here to explore the data is the Lorenz
curve and its associated Gini coefficient, In this investigation a
Lorenz curve is constructed for each occupation such that a county's
percentage contribution to an occupation, on the y axis, is compared to
the county's percentage contribution to total population, on the x axis.
The Gini coefficient is then calculated as shown:

G=1-S\x -x)(y +y )
i+l i i i+l
Alternatives to the Gini coefficient as described by Theil (1967) were

considered. Variance of the logarithms of each occupation was tested on
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three occupation groups, but gave no more information than did the range
of rates combined with the Gini index.

The second calculation, which is used both for descriptive and
analytic purposes, gives the ratio of each occupation per 10,000
population, by county.

(number of licensed persons) (10,000)
county population

These ratios are first studied without specific reference to the
counties they come from. Then the rates are ranked to determine the
median value, and are mapped. The maps use a bivariate choropleth
technique to enhance visual comparison between urban and rural counties
and among the occupations. There are only two classes on these maps:
values above the median and below the median. Thus, the maps are
intended for elucidation of broad patterns only. Counties within each
class are designated rural or urban by color and by direction of hatch
marks. Counties with no hatch marks are not in the sample.

A similar bivariate choropleth map is made from the variable HINEED
as a nonrigorous test of the correspondence between aggregate need for
medical care and availability of such care. Each county's value of the
following equation is determined and mapped as above or below the median
value,

(number of staff doctors) (10,000)
(0 - 9) + (F15 - F45) + (65+)

The denominator is a high need subpopulation composed of young children,
women in the reproductive years, and the elderly. Geographic patterns
of disparity in available care may be more easily discerned by a focus

on this population,
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Hypothesis testing

In the second section of the analysis the hypotheses are tested
using Kendall's tau, a distribution-free statistic measuring rank order
correlation, A software package, called SYSTAT, was used to calculate
values of tau. The z-score probability asociated with each tau is
calculated as recommended by Hammond and McCullough (1978) and compared

to a significance cutoff of .0l.



Chapter Four

RESULTS AND DISCUSSION

Lorenz curves, Gini coefficientsl and county rates

Lorenz curves are displayed in Figures 2 through 5. Each curve
compares counties' cumulative contributions to the total percentages of
an occupation and to the base population.

A brief review of the Lorenz curves gives an impression of
generally gentle curves slightly or moderately removed from the diagonal
of perfectly equal allotment. One may infer that several of the
occupations are similarly distributed, but some are more evenly
allocated over population than others. A few curves are relatively
close to the diagonal: those for chiropractors, registered nurses,
licensed practical nurses, dentists, and staff doctors. A larger group
with moderate deviation from the diagonal is composed of dental
hygienists, podiatrists, pharmacists, osteopathic physicians, allopathic
physicians, optometrists, physical therapists, and physician assistants.
The psychologists appear to be in a class of their own with,
comparatively, a markedly steep curve. In this case, the three counties
that contribute the final twenty percent of population account for
nearly sixty percent of the psychologists.

The Lorenz curve for the LPNs (Figure 2) is different from the
others in that there are few points below sixty percent of cumulative
population. For this group only we find high ratios of percent
occupation to percent population in rural counties. Most of the
remaining curves show a more even scattering of points, with those for

chiropractors and optometrists appearing most evenly dispersed.

1T0



Figure 2. ILorenz Curves. Staff Doctors, Licensed Practical Nurses,

Registered Nurses, Chiropractors.
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Figure 3. ILorenz Curves. Physician Assistants, Ootometrists,

Physical Therapists, Psychologists.
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Figure 4. Lorenz Curves. Medical Doctors, Osteopathic Doctors,

Dentists, Dental Hygienists.
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Figure 5. Lorenz Curves. Podiatrists, Pharmacists.
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The visual suggestions of comparatively equitable, or inequitable,
distributions given by the Lorenz curves are made clearer by an
examination of the Gini coefficients. These values are presented in
Table 2 along with the ranges of county rates of the number of people
licensed in each profession per 10,000 persons. The Gini values range
from 0,13 to 0.48; because of the linear relationship of these
coefficients, this is practically a fourfold difference. This first
descriptor therefore indicates that there are notable spatial

differences among the sampled occupations.

TABLE 2

Gini Coefficients and Ranges of County Rates

Occupation Gini Range of rates Magnitude
RN .13 46.20 - 149.0 3x
Chiropractor .14 0.65 - 3.64 5x
LPN .15 25,57 - 88.53 3x
Staff doctor .19 5.15 - 35.87 7x
Dentist .19 1.08 - 17.07 16x
Pharmacist .22 1.51 - 15.50 10x
Optometrist .23 0.59 - 6.49 11x
Dental hygienist .26 0.58 - 10,10 16x
Physician assistant .27 0.00 - 1.34

MD .28 1.59 - 82.76 55x
Physical therapist .30 0.22 - 7.82 39x
DO .32 0.65 - 8.20 12x
Podiatrist .32 0.00 - 1.68

Psychologist .48 0.0 -7.21

Registered nurses, chiropractors, and licensed practical nurses are
the most equitably distributed occupations as shown by nearly identical
low coefficients of 0.13, 0.14, and 0.15 respectively. Slightly higher
are the staff doctors and dentists, closely followed by pharmacists and
optometrists, The undifferentiated licensed MD, DO, and podiatrist

groups show values of 0.28, 0.32, and 0.32, indicating that doctors
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providing patient services in general hospitals (staff doctors) are more
equivalently distributed than the total of their 1licensed cohorts.
This is not a surprising finding when specialist, academic, research,
administrative, and retired but licensed physicians are considered.
Similar Gini coefficients are found for physician assistants (0.27),
physical therapists (0.30), and dental hygienists (0.26).

Psychologists are by far the most inequitably distributed group of
this sample as measured by a Gini value of 0.48. As remarked earlier,
the ILorenz curve is dramatically deeper for this occupation compared
with all others.

The rates of each occupation per 10,000 people, by county, are
first examined to contrast the ranges of population-corrected values for
the sample. In general, the variation in an occupation's rate roughly
parallels the Gini coefficient, but some remarkably wide ranges are
seen., LPN and RN rates vary only threefold, chiropractors fivefold,
and staff doctors sevenfold over the sample. One may note that a
sevenfold fluctuation in population-corrected ratios of active
practitioners indicates inequities in distribution.

The ranges of other groups are higher. Pharmacists, optometrists,
DOs, dentists, and dental hygienists show ranges of ten to sixteen times
their lowest rates. Physical therapists have a greater variation; the
county with the highest value has forty times the rate of the county
with the lowest value of therapists per 10,000 persons. The MD category
including all 1licensed medical doctors has a very large difference of
fifty-five times over its range. Variations are more difficult to
describe for psychologists, physical therapists, and podiatrists because

in each case there are several counties with no licensed representative



25

of the profession. Nevertheless the range of zero to one or two
providers per 10,000 found in the latter two groups is smaller than the
range of zero to seven providers seen for the psychologists.

Several of these ranges seemed suspiciously large so a simple check
for a smooth continuum of values was attempted. Elimination of the two
extreme values was found to narrow the range significantly for six of
the fourteen occupations. For MDs, the variation dropped from fifty-five
to five times. This modified range is much more congruent with the
sevenfold variation found for practicing allopathic, osteopathic, and
podiatric physicians. Less spectacularly, other variations decreased
from eleven to four times for optometrists, from thirty-nine to ten
times for physical therapists, from sixteen to four times for dentists,
from sixteen to five times for hygienists, and from ten times to
approximately four times for pharmacists. In five of these six cases,
St. Clair county had the lowest value. Washtenaw was the highest county
in three cases and Oakland in two cases. The extreme counties for the
optometrists were Jackson on the low end and Mecosta on the high end of

the original range.

Maps and ranks of county rates

The rank ordering of all counties for all occupations is given in
Appendix III. An average rank has been calculated for each county to
allow comparison of aggregate services.

Maps of each profession's rates by county are found in Figures 6
through 9. They demonstrate comparatively high or low rates and show by
color and direction of hatches whether the rate belongs to a county
designated rural or urban., Counties with no hatches (white) are not in

the sample.
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