Chapter 2

Review and Synthesis of the Literature

2.1 Introduction

Findings fromthe review and synthesis of theliterature are presented in this chapter. The purposeisto find
out what is known about the geographic digtribution of physicians, how geographic digtribution is
conceptuaized and measured, and what problems have been encountered by researchers. Thischapter lays
the foundation for the detailed andlysis of physician supply datain Chapter 3 by discussing the nature of
the issues and by identifying the different gpproaches and methodologies used and the complexities in
documenting physician digtribution. In short, the literature review and synthesis guides and provides a
rationae for the data andysisin Chapter 3.

Following this introductory section, there is a description of the methods used in the literature search,
selection and review processes. Section 2.3 isan overview of the geographic distribution of physiciansin
Canada, the USand other countriesbased on afew published sudies. Snceadetailed analyssof physician
digtribution in Canadais found in Chapter 3, the purpose of this section ismerely to show that the uneven
geographic distribution of physicians is not a problem unique to Canada. Instead, many countries
experience the same problem to a greater or lesser degree.

The remaining sections present the findings of the literature review. There are different ways to synthesize
the literature. We have chosen to emphasize how the geographic distribution of physicians are understood
by researchersand hedlth services plannersand how measurements of geographic distribution of physicians
become increasingly more sophisticated. Sections 2.4 discusses the problems associated with counting the
number of physicians and population and potential solutions to these problems. Section 2.5 presents a
different gpproach involving geographic distances to describe the spatia dispersion of physicians and
population. The last section of this chapter, Section 2.6, goes beyond describing where physicians are
located. It discussesthefeasibility of and difficultiesinidentifying physcian “madigribution” whichinvolves
comparing redlity with service accessbility norms.

2.2 Methodology

Asareview and synthesis of the research and hedlth services planning literature on physcian digtribution
isone of the two key components of this study, the literature search, selection and review processes are
discussed in some detail asfollows.



2.2.1 Literature Search and Review Process

Concerns over the uneven geographic digtribution of physicians is widespread in Canada, an enormous
country with avast hinterland and awiddy scattered population. It is, therefore, not unexpected that many
studies have been produced on this topic. Smilarly, there are many studies on physician digtribution by
researchers and hedlth services planners in the US. Although the Situations in the US are not identica to
those in Canada, the concern over and responses to unequal access to medicd care are Smilar in both
countries. It is this sizegble body of literature from Canada and the US on the spatid distribution of
physicians which is the focus of thisreview and synthesis.

One of the first mgor tasks was to identify, retrieve and sdlect relevant studies for further review. The
findings of those studiesthat were found useful were then anadlyzed and synthesized. In addition to the body
of research noted above, there is a growing number of studies that are primarily of a policy analyss or
program planning nature. These include studies that analyze or evauate policies and programsthat am at
addressing the uneven digtribution of physicians. Many of these studies are done by ministries of hedth,
health planning agencies, medica organi zations and government task forces. Because most of these are not
published in academic or professional journals and do not appear as monographs, the traditional gpproach
of on-line keyword searches cannot be used to identify them. Furthermore, an increasing number of
government and research documents now appear on the Internet, rather than in print format. Thus, we
adopted a more comprehensgive approach in gathering relevant studies. In addition to studies identified
through on-line keywords searches, we included World Wide Web sites and unpublished reports by
government ministriesand other hedlth care agencies. Also, CRaNHR researchers screened thereferences
section of journa articles and books dready in possession for other potentialy useful studies. The entire
process included the following mgor steps.

C Developed keyword search strategies and alist of keywords;

C Conducted on-line searches on such databases as Medlinefor potentialy relevant sudiesusing the
identified keywords,

C Searched the Internet using various search engines,

Canvassed sdected experts, research centres, health planning agencies, and ministriesof hedth for

unpublished documents and other sources of materid,;

Reviewed the references section of books, articles and reports for additiond titles;

Inputted titles of potentialy useful studies and reportsinto Reference Manager;

Screened titles and/or abstracts to identify studies for further review;

Obtained hard copies of studies from the Laurentian University library, inter-library loan, the

Universty of Western Ontariolibrary (through the Northern Outreach Program library service) and

various minigiries of hedlth, research centres and health care agencies,

C Reviewed studies to determine their rlevance and usefulness,

C Created another database on Reference Manager to record selected studies; and

C Andyzed and incorporated useful sudiesin the synthesis of research findings.
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The origina intent, based on the Request for Proposals, was to select for review only those studies
published in the 1990s. However, thistime criterion would have severdly redtricted our ability to examine
changes over timein the ways physician distribution were understood and measured. Thus, we decided to
relax the time criterion in selecting sudies. While some of the sudiesincluded in the literature review were
published asfar back asin the 1970s, the emphasis was on more recent publications.

More detailed information on the literature search and selection processes is contained in severd
appendices. Keywords used in on-line searches and the results of the searches are shown in Appendix
|. Organizations and their uniform resource locators used in Internet searches can be found in Appendix
[1. Names of individuas and organizations successfully contacted are listed in Appendix I11.

2.2.2 Scope of the Literature Review and Synthesis

There are different ways to classfy this body of literature. Anderson and Rosenberg (1990), for instance,
have proposed a 2-category typology: Descriptive and explanatory studies. Descriptive studies typicaly
caculate and map population-to-physician ratios which are then compared and areas are classfied as
under- or over-serviced based on an ideal population-to-physician ratio. Explanatory studies take the
number of physiciansin an area or the population-to-physcian ratio asthe dependent variable and one or
more factors are then used asindependent variablesin order to “explain” the distribution patterns. Joseph
and Philips (1984) have further divided the explanatory studies into two categories: Those using an
ecol ogicd gpproach and those using abehaviourd approach. In addition, thereisalarge number of sudies
that describe, examine or evauate various policies, programs and strategies designed to recruit and retain
physicians to work in rurd communities.

Because the literature on physician didtribution is vast and due to the limited scope and time frame of the
present project, it isimportant to specify at the outset whet is and whet is not included in this review and
synthesis. Because Hed th Canada has commissioned a companion project that examines rurd physician
recruitment and retention issues, there is no need to duplicate the work of another team of researchers.
Instead, the present project focuses on studies that describe the geographic digtribution of physicians.
Among studies that describe physician distribution, some focus on the problems of accessto medicd care
in the inner core of mgor urban centres. Such studies are not included in the present review as the
problems of accessininner cities, especidly inthe US, are not necessarily due to physician shortages (see,
e.g., Eisenbergand Cantwell, 1976; Kaplan and Leinhardt, 1973; Pitblado, Pong and Jacono, 1995), but
tend to be a problem related to poverty, ethnic minority status, culturd and/or linguistic differences and

lifestyles

The number of titles and abstracts reviewed and the number of publications selected for further review, as
well astheir sources, are shownin Table 2.1.



Table 2.1 Sources and Number of Publications Screened for Incluson

Number of Number of Publications
Source Titles/Abstracts Sdlected for Further

Reviewed Review

On-line databases 2026 192

World Wide Web 41 26

Reference Section of Selected Books/Articles 214 145

Materids gathered from research centres, 32 12

indtitutes and Government

Totd 2313 379*

*Not dl references selected were included in the find report

Although about 400 studies were selected for further review, not al of them were found to be useful and
not al of those found useful were mentioned in the review and synthesis. Only those thet fit the synthesis
framework or those that have methodologica or theoretical Sgnificance are mentioned in thisreport. The
latter tend to be representative studies and are cited here for illustrative purposes.

While there are different waysto synthes ze thisbody of literature, we have chosen to focus on the attempts
by researchers to make the description of physcian digribution more meaningful and a closer
gpproximation of the redity. In other words, the purpose of this review and synthesis is to examine the
pertinent literature and to present the findings in terms of how the geographic distribution of
physicians can be described more accurately and under stood in more meaningful terms Unlessthe
gpatia digtribution of physicians is described accurately, programs and policies that are based on it or
directed toward it are unlikely to be effective. It ishoped that the results of our effort will be helpful to other
researchers and hedth services planners who have to grapple with this ssemingly smple but in fact very
complex issue.

2.3 Physician Distribution: An Overview

Geographic didribution of physciansisjust a shorthand way of describing what is of interest or concern
to many people. Information solely about where physicians are located is of limited use. Besides, it is not
particularly difficult toidentify where physciansarelocated sincethiscan easly be accomplished by plotting
the postal codes of physicians addresses on a map using geographic information systems techniques.
Instead, people are mogtly interested in the spatial distribution of physicians relative to the spatial
distribution of the population. Thisiswhy the population-to-physician ratio is the most commonly used
messure in research and in hedlth services planning. It is aratio that relates information on physician
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digribution with information on populaion distribution. Besdes being farly easy to congruct and
understand, it is the bad's upon which more daborate and meaningful indices of spatid distribution, such
as location quotients and Gini indices, are built.

What does the literature tell us about physcian digtribution in Canada, the US and other countries? In
Canada, communities of up to 10,000 are often classfied as rurd. By this definition and according to the
1991 Census, 31.6% of the Canadian population lived in rura areas and 11.3% of physicians (18.6% of
physciansin generd or family practice and 3.8% of speciaists) werelocated in theserurad areas (Rourke,
1997). Magor urban centres with 1,000,000 or more residents had 390 people for every physician.
Outside urban centres, there were 1,175 people per physician.

The opinions of expertsin Canadaduring the 1980s and early 1990s have been summed up by the authors
of two studies. According to Horne (1986), most experts agreed that the country had an adequate supply
of physicians, but the geographic distribution was skewed, involving both “madigtribution” between and
within provinces and serious “shortages’ in many rura and remote communities. Likewise, Barer and
Stoddart (1992), intheir landmark study on physician resources, have stated that “ The consensusfrom our
interviews was that there are serious problems with the geographic digtribution of physiciansin Canada
Indeed, this was one of the five ‘firg-tier’ problem areas to emerge from those interviews’ (p. 617).

Not surprisngly, the Situations in many provinces mirror the nationa scene. For instance, commenting on
physician resources in Nova Scotiag, the Ministerid Task Force on Physician Policy Development (1993)
has argued that “Per capita, Nova Scotia does not have a shortage of physicians, but rather one of the
highest physcian-popul ationratiosin Canada. Thereissignificant geographic madistribution, however, both
in family practice and in certain specidties’ (p. 18). Similarly, according to the Ontario Council of Hedlth
(1983), the popul ation-to-physician ratio in Ontario compared favourably with thosein other provincesand
other countries. However, inequdities gppeared if theratioswere cal culated on aregiona or county basis.

Bergevin (1993) has stated that athough Quebec had sufficient physiciansin the 1980s, their geographic
digtribution posed amgor problem. Thanksto various measuresintroduced by the provincia government
to overcome this problem, there has been an improvement in the didtribution of generd practitioners and
family physcians (GPSFPs), but the dtuation for specidists has remained difficult in remote and
intermediateregions. Earlier sudiesby Angus(1976) and Northcott (1980) in Albertashow that therewas
anuneven digtribution of physiciansinthat province. Over theyears, the growth in the number of physicians
in urban centres outstripped that in rural communities. While there was a convergence trend with respect
to GPY/FPs and primary care specidids (internigts, obstetricians/gynecologists and pediatricians), the
concentration of other specidistsin mgjor urban centres remained largely unchanged.

Despite differences in the two hedth care systems, the stuation in the US with respect to physician
digtribution is not radicdly different than that in Canada. A study by the Office of Technology Assessment
(1990) hasreported that in the US, the number of active physiciansper 100,000 popul ation was more than
twice as high in urban asin rurd areasin 1988. Urban-rurd differences were less pronounced for primary
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care physcians than for other specidists. Within rurd communities, population-to-physician ratios are
related to size, with the smalest rurd counties having less than one-hdf as many primary care physicians
and about one-ninth as many nonprimary care physcians per capita asthe largest rurd counties. A rapid
growth in physician supply notwithstanding and despite severd studies by the Rand Corporation (e.g.,
Newhouse, et d., 1982; Schwartz et d. 1980; Williams, et a., 1983) which suggested that overal growth
in the number of physicians would eventuadly solve physician shortage problemsin smaler communities,
rurd-urban disparities have actualy worsened during the last two decades.

In its third report, the US Council on Graduate Medica Education (1992) has come to a amilar
conclusion. It has identified access to medical care in rurd areas as one of the mgjor issues, despite a
doubling in the number of physciansin the US in the 25 years prior to the publication of its report. Large
metropolitanareas had three timesthe physician dengity of the smallest nonmetropolitan areas. The number
of primary care shortage areas increased between 1980 and 1992 and an estimated 35 million Americans
lived in these primary care shortage aress.

Moving from North Americato theworld stage, wefind remarkably smilar Stuations. Based onan andysis
of hedth human resources carried out in many developed and developing nations, the World Hedlth
Organization Regiond Officefor the Americas (1987) has concluded that “(0)ne problem about which al
the studies expressed concern is the poor geographic distribution of physicians, evauated ether by
comparisons among various adminidrative regionsor divisonsin the countries, or between urban and rurd
areas’ (p. 19). Other studies (e.g., Blumenthal, 1994; Mgia, 1987; Rosentha and Frederick, 1984) have
reported smilar findings. Interestingly, even in countries where most or dl physicians are employed inthe
public sector, geographic digtributiona problems are still common.

2.4 Beyond Head Counts

Smple population-to-physician ratios are used by many researchers and health services planners because
they are smple to construct and easy to understand. As well, the data requirement is minima compared
to other measures of physician digperson. A survey conducted by the Nationa Ad Hoc Working Group
on Physician Resource Planning (1995) of the Canadian Medica Association hasfound that nine of theten
provinces employed this ratio in their planning activities. Hedth services planners in Canada have used
population-to-physician retios extensvely in medical workforce planning, beginning with the 1964 Royd
Commission on Hedlth Services (Roos et al., 19963a).

However, the pictures presented by population-to-physcian ratios may be somewhat overasmplified or
even mideading. Thisis because smple head counts of physicians and people within an arbitrarily defined
area often obscure the underlying complexity of the Stuation. Many researchers have pointed out the
inadequacies of the population-to-physcian ratio including itsfailure to take into consderation differences
in physcian productivity, mobility of physcians and patients, physicians practisng beyond the scopes of
their specialties, substitution by other providers, themedica needs of the population, etc. (see, e.g., Angus
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and Brothers, 1976; Connor et d., 1994; Contandriopoulos and Fournier, 1988; Hicksand Glenn, 1991;
Roos et a., 1996a).

A more redidic assessment of the geographic distribution of physicians requires abetter understanding of
the conceptua and methodol ogica aspects of measuring physician and population disperson. Thefirst step
in advanaing this area of research, as well as policy and program development in rura hedlth care, isto
enhance our ability to describe the geographic distribution of physcians more accurately and to teke into
account factors that impinge on care-providing and care-seeking behaviours.

The literature shows that researchers have adopted two different approaches in refining the measures of
physiciandistribution. Firdt, it isworthwhile pointing out that atypica population-to-physicianratio contains
three pieces of information, both implicit and explicit: Thegeographi carea withinwhich thephysciansand
people are located, the number of physicians and the number of people.r Refinements of the ratio are
attemptsto conceptualy clarify these three variables and to more accurately measure them. Second, some
researchers prefer to avoid the need to define a geographic area altogether. Instead, the distributions of
physcians and population are described in terms of distances between people and physicians. Therest of
this lengthy section is devoted to discussing in greater details the first gpproach. The second approach,
which uses distance measures, is discussed in Section 2.5.

2.4.1 Geographic Unit of Analysis

AsNortheott (1980) hasingghtfully observed, one of themgor issuesin discussing equity inthedistribution
of hedlth services or practitioners rests with the unit of analysis. Geographic unit of anayss refersto what
geographic areaisto be adopted in determining the numbers of people and physiciansto beincluded inthe
popul ation-to-physicianratio. Various units have been used by researchers. For instance, at the provincia
leve, both Anderson and Rosenberg (1990) and Coyte et d. (1997) use counties as the unit of andyss
intheir examinations of the digtribution of physiciansin Ontario. Northcott (1980) employstwo geographic
units of andyssin his sudy of physician availahility in Alberta: Census divisons and incorporated cities,

! The population-to-physician ratio in an areais typicaly expressed as:

Number of people residing in an area

= number of persons per physician in an area
Number of physiciansin an area

The number of peopleresiding in an area need not necessarily be the total population. For instance, if the
denominator is the number of geriatricians, the numerator could be the number of people aged 65 and over
in the area. Similarly, if the denominator is the number of obstetricians/gynecol ogists, the numerator could be
the number of women in the area.



towns and villages. Pitblado and Pong (1995) examine variaionsamong public hedth unit districtsin access
to physicians and dentists in Ontario. Contandriopoulos and Fournier (1988) use hedth planning regions
to examine access to medical services in Quebec. It is dso very common to compare rurd with urban
areas. Because of theimportance of thisunit of andlyss, “rura” isdiscussed separately and in gregter detail
below. At the nationd leve, hedth planning reports and hedth workforce data documents typicaly use
provincesandterritoriesasthe unit for comparisons(e.g., Canadian Ingtitutefor Hedlth Information, 1998b;
Hedlth Canada, 1992).

At the internationd leved, Deliége (1987) and Mgjia (1987), for instance, compare countrieswith respect
to practitioner-to-population ratios. Ray (1987), on the other hand, compares groups of countries at
different levelsof economic devel opment with respect to the numbers of phys ciansand nursesper 100,000
population.

The mgor problem of usng adminidtrative areas, such as counties, or Satistical enumeration areas, such
ascensusdivisons, isthat they are“artificid” and not necessarily the most gppropriate unit of andysis. Both
Jacoby (1991) and Kindig and Ricketts (1991) have urged the adoption of units of andysisthat are more
appropriate for the andlys's of physcian services, such as* physician market aree’ or * hedth service trade
ared’.

Researchers have experimented with more appropriate geographic units of analysis. Makuc et . (1991)
have atempted to define nationa “hedth service areas’ in the US. A hedth sarvice areais an areawith
one or more countiesthat arerel atively salf-contained with respect to the provision of routine hospital care.
Usng clugter andysis, the authors are able to group al countiesinto 802 hedlth service areas. These areas
are more sdlf-contained with respect to the provison of hospital services, thereby providing a more
appropriate geographic unit than the county for measuring theavailability of health care. Themedian number
of patient-care physicians per 100,000 population is 84 for nonmetropolitan hedth service areasand 132
for metropolitan hedlth service aress.

Krasner et a. (1977) has advocated using Zipcode Sectiona Areas as ageographic unit for andyzing the
digtribution of physiciansin the US. These areas are identified by the firgt three digits of the 5-digit Zip
code number. Because Zipcode Areas were established on the basis of loca transportation patterns, they
tend to gpproximate trading aress. Krasner et d. have examined the digtribution of dermatologistsin the
US based onthisunit of andyss. Usngasimilar rationale, Morrow (1977) has promoted the use of Office
of Business Economic (OBE) areas as the unit of analyss. OBE area designations are based on factors
describing commuting patterns exhibited by people travelling to receive or sell their services and products
inthe US. According to Morrow, OBE areas are better approximations of health care market aress. In
Canada, Roos et a. (1996b) have used “physcian service areas’ to study the needs for generdist
physiciansin Manitoba.



“Rural” asa Geographic Unit of Analysis

Many studies compare rurd with urban areas with respect to physician availability. Joseph and Philips
(1984) arecorrect in pointing out that macro-scae sudies of physician availability have focused onrurdity
as animportant attribute for the identification of geographic disparitiesin medical human resources. Insuch
gudies, the unit of andyssis rura versus urban or rura versus non-rurd. Instead of comparing physician
avalabilityin many units, researcherstypicaly present physcian distribution datafor rurd and urbanregions
with aview to showing the differences between them. In addition, some researchers have introduced the
concepts of “frontier” and “remote”’ in order to digtinguish the sparsaly populated rura areas from those
that have more inhabitants

However, there are dmost asmany definitionsof “rural” asthere are researchers. To makeabad situation
worsg, it isnot uncommon for authors to use the term rurd without specifying whét it refersto. Bosak and
Perlman (1982) have reviewed 178 rural menta health and sociology articles and found that 43% of them
do not include a formd definition of rural. Smilarly, Ricketts and Johnson-Webb (1997) have reviewed
articles on physician practice locations and physician recruitment and retention issues published in the
Journal of Rural Health between 1993 and 1995 and have found wide variations in how rural was
defined. Johnson-Webb et d. (1997) have noted that in the US, policy-makersin federd, state and loca
governments have not reached a consensus on what rurd means. Inconsstent definitions often exist within
an agency, such asthe Hedth Care Financid Adminigtration, which uses different designations of rurd for
different legidation-mandated programs. Furthermore, the concepts of rurd and urban are not constant.
Bollman and Biggs (1992), for ingance, have documented the changing definitions of rural and urban as
used by the Canadian Censuses of Population over time.

Inits report, the Advisory Pand on the Provision of Medical Servicesin Underserviced Regions (1992)
of the Canadian Medical Association defines rura communities as those with a population of 10,000 or
less. This definition appears to be similar to the definition of “rurd and small town Canadd’ used by
Stetistics Canada (Mendel son and Bollman, 1998). “ Rural and small town Canada’ refersto the population
living outside the commuting zones of larger urban centres - especialy outside Census Metropolitan Areas
(with population of 100,000 or more) and Census Agglomerations (with core population of 10,000 -
99,999). Statigtics Canada (1997; see dso Table 2.2 and Chapter 3) classifies areas into five categories.
urbancore (CensusMetropolitan Areal Census Agglomeration), urban fringe (urban areaswithin CMA/CA
boundariesbut not contiguouswith the urban core), rura fringeof CMASCAS, urban outsde CMASCAS,
and rurd. Inther study, Sanmartin and Snida (1993) definerurd physiciansasdoctorsliving in areaswith

The Rural Committee of the Canadian Association of Emergency Physicians defines “rural
remote” as rural communities that are 80-400 km, or about one to four hours of travel in good weather,
from amajor regiona hospital; and “rura isolated” as rura communities greater than 400 km from a
major regional hospital (Rourke, 1997). In the US, the National Rural Health Association defines frontier

counties as counties with less than six persons per square mile (Weinert and Boik, 1995).
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a“0" asthe second digit in the posta code. An agreement between the Ontario Minigtry of Hedth and the
Ontario Medica Association defines communitiesthat have fewer than 10,000 people and are at least 80
kmfrom an urban centrewith 50,000 popul ation or moreas* specified” or “isolated” communities(Rourke,
1997). Thisis often used as a definition of rurd in hedlth services planning in Ontario. Leduc (1997) has
proposed the Generd Practice Rurdity Index.

Each of these definitions has its attractiveness and limitations. As an illustration, Wilkins (1993) has
discussed the potentid of using the postal codes of the addresses of patients and hedlth care providersin
the spatia analyss of hedth services provison. On the other hand, the shortcomings of the Canada Post
definition of rurd (i.e, aeaswith a“ 0" asthe second digit in the 6-digit postal code) have been noted by
Wootton (1996). Some of the mgor Canadian definitions of “rurd” are summarized in Table 2.2.

Inthe US, the two most common designations used in hedth care delivery for classfying rura populations
are the county-based “metropolitan” and “non-metropolitan” designations employed by the Office of
Management and Budget and the “urban” and “rurd” designations used by the Bureau of the Census.
“Non-metropolitan” counties are those counties without a city of 50,000 or more residents, or counties
without an urbanized area of 50,000 or more and without a total population of 100,000 or more. “Rurd”
populations are those living outside of urbanized areas in towns of fewer than 2,500 persons or in open
country (US Department of Health and Human Services, 1992). The problem with these definitionsisthat
a szable percentage of people in census-defined rurd areas live in Office of Management and Budget-
defined metropolitan areas, and, conversaly, a consderable percentage of metropolitan residents live in
census-defined rural areas (Goldsmith et a., 1998). In order to overcome the problems of using the
conventiond definitions of rural, Weinert and Boik (1995) have designed the Montana State University
Rurd Index. Thisindex assgnsavaue (degree of rurdity) to each household on the urban/rura continuum
usng only two variables, population of the county of resdence and distanceto emergency care. In addition,
Fickenscher and Lagerwey-V oorman (1992) have differentiated four types of rural areas. Adjacent rura
areas, urbanized rurd areas, countryside rura areas and frontier aress.

Leduc isright when he opinesthat “(a) widely accepted and vaidated definition of ‘rurd’ in the context of
medica practice has not yet been developed in Canada’ (p. 125). Perhaps, as Halfacree (1993) has
suggested, the search for asingle, dl-purpose definition of rurd is neither desirable nor feasible. How rurd
should be defined depends on the task at hand. The problems facing researchers and hedth services
plannersistheinability to compare sudies and findings with respect to physician availability in rurd aress
since the term is not used in a consstent manner. Thus, rura as a geographic unit of andysis is quite
restricted initsutility. Asit gppearsin most sudies, the concept isather implicit or not consstently defined.
Also, because “rural” coversavadt territory and is not sufficiently differentiated to reflect varying degrees
of rurdity, it tends to mask intrarregiona variaions in physician availability and population dispersion.
However, a rurd-urban comparison can be effective in highlighting or underscoring gross unevenness in
physician digribution within a jurisdiction. Its imprecison notwithstanding, the term “rurd” is unlikdly to
disappear from everyday parlance or from policy and planning discourse sinceit is such a convenient label
and is S0 ingrained in our CoNsCiousNess.
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Table2.2

Sdlected Methodol ogies Used to Define “Rurd” in Canada’

Principal Defining Criteria

Organization (Sour ce)

Population Characteristics

Distance Characteristics

Other/Comments

Statistics Canada <1,000 population adjacency to Census Metropolitan Accordingly, each enumeration
(Statistics Canada, 1997; and <400 persons/sg.km. Areas (CMA) and Census area of Canadaclassified into:
previous Census Dictionaries Agglomeration Areas (CA) usedto |C  urbancore
published by Statistics Canada) provide sub-categories ¢ urbanfringe

¢ rurd fringe

¢ urbanoutside CMA/CA

¢ rura outside CMA/CA
Canadian Medical Association and Second digit of postal code“0"
Canada Post (see: Wilkins, 1993; (see discussion in Chapter 3)
Sanmartin and Snidal, 1993; or
Wootton, 1996)
Research Sub-Committee of the <150 persons/sg.km. adjacency to metropolitan areas Accordingly, each census
Interdepartmental Committee on northern hinterlands used to consolidated subdivision (CCS)
Rural and Remote Canada (1995) provide sub-categories classified into:
using the criteria of the Organization ¢ agglomerated
for Economic Co-operation and C intermediate
Development. (See also: Canadian ¢ Rural, metro adjacent
Rural Information Service of ¢ Rural, non-metro adjacent
Agriculture Canada, 1999) ¢ Rura north
Ontario Medical Association <10,000 population distances to acommunity of Used to define groups of

(Rourke, 1997; OMA, www.0oma.org)

50,000+ used to provide sub-
categories

physicians re. continuing medical
education subsidies:

Group 1>80km

Group 2 50-80 km




Table 2.2 (continued)

Principal Defining Criteria

Organization (Sour ce) Population Characteristics Distance Characteristics Other/Comments
Canadian Association of Emergency <10,000 population distances from amajor regional
Physicians (1997) hospital used to provide sub-

categories:

<80 km or 60 minutes Rural close

80-400 km or 1-4 hours Rural remote

>400 km or >4 hours Rural isolated

Society of Rural Physicians of
Canada
(Leduc, 1997)

drawing population (i.e. the total
number of people) of communities

« distancefrom closest advanced

referral centre

o distancefrom closest basic
referral centre

e number of GPswithin 25 km of
community

«  number of specialistswith 25
km of community

«  presence of an acute care
hospital with 25 km of
community

The population and distance
criteriaare weighted to generate a
score that islabeled as the General
Practice Rurality Index.

Rura & Small Town Programme,
Mount Allison University; prepared
for the Canada Mortgage and
Housing Corporation

(Ashton et al., 1994)

Omitting CMA/CA communities as
defined by Statistics Canada, divide
Census Subdivisionsinto
incorporated and unincorporated
categories

compute means and standard
deviations of three variables: total
population, population density, %
workforcein primary industry

adjacency to CMA/CA used to
provide sub-categories of
unincorporated communities

The number of standard deviations
away from the mean of the three
population criteriaand the
adjacency index added together to
produce a score for each non-
CMA/CA community to generate
an 8-fold classification:

Rural (four categories)

Small Town (four categories)

1
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Patient and Physician Mobility

AsKrasner et d. (1977) and Morrow (1977) have aluded to, the choice of geographic units of analyss
is complicated by another factor, namely, patient and phys cian mobility (Hong and Kindig, 1992; Makuc
et d., 1991, Wing and Reynolds, 1988). As peripatetic crestures, patients and physicians are not
necessarily congtrained by adminigtrative or geopalitica boundariesin seeking or ddlivering care. Tripsto
another community to seek or to ddliver care are commonplace. Kleinman and Makuc (1983) found that
the percentage of physician visitsthat involved county-border crossingin the USvaried from 7% for people
in grester metropolitan core counties to 45% for those residing in rurd counties. Similarly,
Contandriopoul osand Fournier (1988) noted the substantid interregiona mohility of physiciansand patients
inQuebec. Inther sudy of physician vistsby older personsin aretirement community in northern Ontario,
Pong, Samoni and Heard (in press) found that while over 95% of the vidits to GPs/FPs took place within
the community, over two-thirds of the specidist visitstook place in other cities, which required patientsto
travel long distances.

It is worth noting that severa provinces such as British Columbia, Manitoba and Ontario have travel
subsidy programs, such asthe Northern Hedlth Travel Grant Program in Ontario, to assst patientsin rura
or northern communities who have to travel long distances to seek medical care. The federd government
hasasmilar programfor statusIndianson reserve (Northern and Rura Health Task Force, 1995). Aswell,
in some provinces such as Ontario, there are programs to bring specidists to remote or rura communities
to provide specidist carethat isnot locally avail able. The Saskatchewan Physician Resource Planning Task
Force (1994) has voiced it support for visiting speciaist services. Such programs make border crossing
for the purpose of seeking or delivering medica care more affordable and more likely.

What are the implications of border crossing by patients and physicians? As mentioned earlier, the
conventional population-to-physician ratio is based on the assumption that medica care provison and
consumption take place within a defined geographic area. This assumptionis untenable dueto patient and
physician mobility. As Wing and Reynolds (1988) have correctly observed, “medica serviceareasinany
hedlth care system dlowing freedom of choice for patients are not discrete, self-contained units, they are
probabilistic andinterpenetrating” (p. 652; origina emphasis). Thes mplepopul ation-to-physcianratio may
provide inaccurate information because the physicians represented in the denominator of the ratio for a
particular geographic areatypicdly serve more people than those counted in the numerator. On the other
hand, the people counted in the numerator may receive care from physicians outside the area where they
reside.

Researchers inevitably find themsalves in a Catch-22 stuation when deciding what geographic unit of
andysisto adopt. If the chosen unit of analyssis small, the measures of physician availahility arelikely to
be digtorted by patients and physicians cross-border travels. Contrariwisg, if the unit of anadysisisvery
large like country, provinceor “rurd”, while people arelesslikely to journey beyond borders, the measures
of physician didtribution tend to hide intra-regiona differences (Anderson and Rosenberg, 1990; Hadley,
1979). Because of this andytica dilemma, Connor, Kradewski and Hillson (1994), in their review of the
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literature, have differentiated two types of andyss. Onetypeis cdled the " contained-area modd” which
is based on the traditiona concept of a self-contained loca service area with well-defined boundaries,
withinwhich aloca practitioner or group of practitioners provides most of the carefor loca resdents. The
other is the “full-travel modd” which measures the effects of travels on physician access as a continuous
function of distance or time. It alows each of severa practitioners to have a portion of the market for a
given population.

A number of andytica gpproaches have been suggested with aview to overcoming the difficulties posed
by geographic unit of anayssand/or travelsby patients and physicians. For example, the Quebec Ministry
of Hedlth and Socia Services (undated) has proposed a physician resources distribution plan which
estimates physician availability based on full-time equivaents (FTES).2 The objective of the plan is to
measure regiona disparitiesin terms of availability and access to medica care. Data can be examined in
severd ways.

C Number of FTE physdans established in a region: This refers to the actua production of
services by physicians within aregion, regardless of the origin of the patients receiving these
sarvices or the region in which they are provided.

C Number of FTE physicians available in aregion: This refers not to the region where the
physicians are established, but to the region in which services are provided.
C Consumption in FTE physicians by the population of aregion: Thisdlowsthe examination of

the volume of medica services consumed by the population of a region, trandated into FTE
physicians, regardiess of the regions in which the services are consumed or the origins of the
physicians providing them.

The difference between the number of FTEs established and the number of FTEs available providesan
indication of the extent of itinerancy. On the other hand, the difference between the number of FTES
established or available in a region and the population’s consumption, in terms of FTES, provides an
indication of the region’s self-sufficiency in the provison of medica care.

Wing and Reynolds (1988) have suggested another approach that does not rely on non-overlapping
geopolitica units. They have developed implicit physcian service aress that are probabiligic and
interpenetrating in order toyield estimates of thesupply of physcian servicesinsmal geographic aress. This
is accomplished by dlocating a portion of the services of each physician to hisher home areaand to other
areasin proportion to both the availability of potentia patients and the propengty of patientsto travel for
medicd care. Thefind estimate of the availability of physcian servicesin each smdl areaisthe sum of the
service proportions of every physician in dl of the smdl areas. Thetotd supply of physician servicesisthe
same astheorigind totd, but the distribution is adjusted to reflect the time that patients are willing to spend
travelling to obtain medica care.

3 A more detailed discussion of full-time equivalents can be found in Section 2.4.2 and Chapter 3.

2-14



2.4.2 Counting Physicians and Patients

Another important step in the process to improve the population-to-physician ratio is to ensure a more
accurate enumeration of medicd practitioners. This is more than just counting dl physcians in an aregq,
whichisusudly not avery difficult task sncein Canadadl physcianshaveto beregistered with aprovinciad
or territoria college of physicians and surgeons in order to practise medicine. By checking the list of
registered physicians, one can get afarly accurate count of the number of physiciansin an area. Themuch
more arduous task isto find out what they do and how much they do. In other words, it is necessary to
determine if the physicians are more or less identica in the production of clinical services. The smple
population-to-physician ratio does not usudly take into consderation non-clinica work, productivity,
varying activity levels and the influence of age or sex on workload and practice pattern. As a result, the
ratio may over- or under-estimate the supply of clinica servicesby physicians. Inthefind anayss, itisnot
the number of “warm bodies’ that matters. What isimportant is the production of medica care.

A number of studies have documented the gradua decline in the number of hours Canadian physicians
work. For example, according to the 1990 survey on physician resources conducted by the Canadian
Medica Association, physicians reported working on average 4.1 fewer hours per week in total activities
in1990 thanin 1986, and 5.7 fewer hours per week than in 1982. For GPFPs, thefiguresare 44.8 hours
in 1990, 46.9 hoursin 1986 and 51.5 hours in 1982. Thisrepresents a 13% decreasein hours of work in
lessthan 10 years. Specialists reported working 48.5 hours per week in 1990, 4.6 hours lessthan in 1982
(Sanmartin and Snidd, 1993). For dl intents and purposes, less hours of work, unless counterbal anced by
enhanced efficiency, means less human resources available. Surprisingly, of the studies reviewed which
examine changesin population-to-physicianratiosover time, none hasfactored thedeclinein practicehours
into the calcultions.

In Canada, as well as in many other industridized nations, the proportion of women physicians in the
medica workforceisrisng steadily. Currently, about half of the studentsin Canadian medical schoolsare
women. Many studies (e.g., Contandriopoulos and Fournier, 1983; Ferrier et al., 1988; St-Laurent-
Gagnon et d., 1993; Woodward and Hurley, 1995) have shown that fema e physicians tend to work less
hours per week and less weeks per year than their male counterparts. The implications for physician
resources planning and medica practice of the changing sex compaosition in the Canadian physician
workforce have been examined by Reamy and Pong (in press) and Williamset d. (1993). Itisaso known
that as physicians gpproach retirement age, they tend to reduce their workload. Additionaly, physicians
differ intheir involvement in non-clinical work such as research, teaching and administration. For example,
it has been well documented that phys ciansaffiliated with medical schoolstend to pend moretime on such
activities. Results of the 1997 Nationa Family Physician Survey commissioned by the College of Family
Physicians of Canada show that 83.2% of a GP/FP' s time was spent in direct patient-care, while 16.8%
was spent on reated activities including research, teaching and adminigtration (Irvine and Pong, 1998).
Therefore, when examining physician availability, it isnecessary to consider the effects of age, sex and type
of activity on the production of clinica services.
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Another issue that needs to be consdered is specidty mix. Werner, Langwell and Budde (1979) have
raised concerns about poss ble errors associated with the use of asingle population-to-physcian ratio that
includesdifferent specidties. The question iswhether the phys ciansincluded in the denominator of theratio
are sufficiently homogeneous in terms of specidty to permit addition without introducing distortions. If the
specidties included are heterogenous and if different regions have different specidty combinations, the
ratios may not be comparable. Their research shows that primary care specidties (i.e., generd and family
practice, internd medicine, pediatrics, obgtetrics/gynecol ogy and generd surgery) differ sgnificantly interms
of tota hoursof work, alocation of timeto different activities, productivity and number of patient visits. The
authors have suggested making necessary adjustments to the numerator, like usng weighted averages, as
arefinement of the population-to-physician ratio.

A rdated issueis specidty subgtitution which refersto physiciansin one specidty providing clinica services
that aretypicaly rendered by physiciansin other specidties. Thisispossible becausethe scopesof practice
of different specidties overlap to a consderable extent. Speciaty subdtitution is particularly prevaent in
rurd communities where specidists are few and far between. Rura GPS/FPs may perform some medica
proceduresthat, in mgor urban centres, would typically be done by specidists. Smilarly, genera surgeons
may perform some orthopedic surgeriesif orthopedic surgeons are not available locally; internists may do
some cardiology work, if there are no cardiologists; etc. (see, e.g., Roos et d., 1996a, regarding
subgtitution in general surgery). The Saskatchewan Working Group on Physician Need (1997), for
example, has acknowledged that non-certified pecidists have been a main source of supply of speciaist
sarvices in tha province, particularly in communities other than Regina and Saskatoon. Very few of the
sudies reviewed have taken the issues of speciaty mix and specidty subdtitution into account when
measuring physcian digtribution.

The Full-time Equivalents Approach

The above discussion shows the complexity in the seemingly smple task of counting physicians. One
approachthat hasbeen introduced in order to more accurately reflect theavailability of physician resources
inan areaisthe use of the full-time equivaents (FTES) technique. The use of FTESIisincreasingly common
inresearch sudiesand planning documents, suggesting that more and more peopleredizethe shortcomings
of head counts and the need to use more meaningful measures (e.g., Expert Panel on Physician Resources,
1996; Nationa Ad Hoc Working Group on Physician Resource Planning, 1995; Roos et d., 1996b).

The nationd FTE methodology was used by the Federd/Provincia Working Group for the Devel opment

and Review of Medica Care Statistical Indicatorsin 1989 and was seen to be amore appropriate measure
of physcian activity. The origina caculation of nationd FTESs were based on fee payment data which
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captured the number of services provided and the fee schedules* Because the caculation relied on
payment data, the FTEs were problematic in a number of ways. For instance, radiology and laboratory
gpeciaists were excluded because most of them were not on fee-for-service. Smilarly, other non-fee-for-
sarvice physicians and some clinical services that were not funded through fee-for-service were not
included in the FTE estimates®

New Brunswick has introduced a modified FTE methodology with a view to overcoming some of the
problems in the national FTE methodology. The New Brunswick methodology is more comprehensivein
natureasit includesradiology and pathol ogy and non-fee-for-service paymentswhich represent about 11%
of physician payments in that province. However, some limitations remain. For example, speciaty
designation is based on certification not actua profile of practice; uncertified specidists are not captured
and al non-clinica services such ascommunity medicine, hospital administration, research are not captured
(New Brunswick Department of Hedlth and Community Services, 1992; Reamy and Pong, in press).

The Advisory Panel onthe Provision of Medica Servicesin Underserviced Regions (1992) has used both
head counts and FTEs in its analysis. It has found that in 1989/90, 16.8% of GP/FPs were in rura
communities. But this percentage was 18.2% when FTEs were used. Since the rurd physician FTE count
is higher than the number of GPS/FPs, this suggeststhat physiciansin rura practice are providing agrester
number of servicesthan averageor that they wereworking longer hoursthan average. The New Brunswick
Depatment of Hedth and Community Services has dso used the FTE methodology in its physician
workforce planning. A comparison of FTEsto the traditiona head counts revedsthat the 1,078 FTEsin
1989/90 represented 1,123 physicians, a difference of 4%.

Determining Population Size

Even more difficult than counting physiciansis counting patients or potentid patients. Again, the problem
is not so much the enumeration of people in a defined geographic area as determining the medica care
requirementsor utilization of the population. It iswell known that certain population groups, such aswomen
and older persons, consume more health services than others. It isimportant, therefore, to make sure that
the numerator in the population-to-physicianratio adequately reflects the service consumption patterns of

4 A more detailed discussion of the national FTE methodology can be found in the report of the
Nationa Ad Hoc Working Group on Physician Resource Planning (1995). Also, Appendix VI outlines the
FTE caculation as published by the Canadian Ingtitute for Health Information (1998a).

> Major improvementsin the FTE methodology are expected as the Canadian Ingtitute for Health
Information will soon be collecting data on non-fee-for-service physicians for those provinces able to
provide such data. This would enable, for instance, the inclusion of radiology and laboratory specidistsin
the FTE caculation. In addition, it will change the base year from 1985/86 to 1992/93 and revise the
benchmarks used in the FTE methodology in order to measure changes in fees overtime.
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the population, not just the population size. Two communities with the same number of residents but with
different demographic structures and hedlth characterigtics could have very different medica care needs
or utilization patterns. This is particularly pertinent when andyzing rurd and northern regions where the
hedlth status of the residents is generdly below the nationa or provincia norm (see, e.g., Braden and
Beauregard, 1994, Fickenscher and Lagerwey-V oorman, 1992; Kohrsand Mainous, 1995; Northernand
Rurd Hedlth Task Force, 1995; O’'Nell, 1989; US Department of Health and Human Services, 1992,
Weéller, 1981; Y oung, 1988).

Redizingthis, theNationad Ad Hoc Working Group on Phys cian Resource Planning (1995), among others,
has recommended several improvements to the population-to-physician ratio methodology, including
adjugting the population for age-sex composition. Age-sex standardization can be seen asaninitiad stepin
adjusting the numerator of the ratio. Additional adjustments are possible, such as by taking into account
vaiaionsin hedth status or morbidity among populations, even though the additiond data requirements
could be subgtantid.

The Expert Pand on Physician Resources (1996), initsreport on physician workforce planning in Ontario,
has adj usted the popul ation component of the popul ation-to-physi cianratio by factoringintotheca culations
adl-cause standardized mortdity ratios as a proxy for morbidity.® Roos et a. (1996a) used three
approaches, including the population-to-general surgeon ratio approach and the population needs-based
approach, to analyze the needs for genera surgeons in southern Manitoba. The needs-based approach
took into account the age structure and various health characteristics (e.g., premature degth rate, indices
of generd hedth and physicd function and a socioeconomic risk index) of the population. Using the ratio
approach, the researchers found that more general surgeons were needed. However, the needs-based
gpproach did not support the necessity to recruit more general surgeons.

All thisrepresentsaseries of attemptsto refine and € aborate the popul ation-to-physician ratio for research
and planning purposes. |dedlly, efforts should be made to modify both the numerator and the denominator
of theratio in order to more accurately reflect physician digtribution, aswell asmedicd care provison and
consumption, asexemplified by astudy by Coyte et d. (1997). In thisstudy of the availability of GPYFPs
in Ontario, Coyte and his associates have introduced the notion of “physcian dendity” whichistheratio of
practice-intensity equivdent GPSFPsto use-intensty equivaent resdents. A “practice intengty equivaent
index” is caculated, using age-specific OHIPfee service clamsin 1990. Not unlike the FTE methodol ogy
discussed eaxrlier, thisindex affords an opportunity to adjust the supply of GPSFPsto reflect variationsin

® The need to take the health status and/or health care needs of a population into consideration is
aso implicit in the definition of the Index of Medica Underservice (IMU). The IMU is used by the US
federal government to define Medically Underserved Areas. Unlike other measures of underservicing
which tend to rely solely on the number of physicians and population size, the IMU adds to the primary
care physician-to-population ratio a measure of poverty in the area, the age structure of the population
and a crude measure of health status or outcome (Office of Technology Assessment, 1990; Taylor et d.,

1994).
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sarvice provison. Similar methods are used to adjust the size of the population for patterns of hedth care
use. While there was on average 1 GP/FP per 1,000 people in 1990, densties for individua counties
ranged from alow of 0.33 in the Sudbury Didrict to ahigh of 1.74 in Frontenac. After adjusting for both
practice intengty and the population’ s utilization patterns, the revised densities ranged from alow of 0.35
inthe Sudbury Didgtrict to 1.61 in Frontenac. Although consderable disparitiesin GP/FP availability persst,
the difference has narrowed by more than 10% after adjustments.

2.5 Distance Between Physicians and Population

We have mentioned the problems associated with using the popul ation-to-physician ratio. The two most
critical problems are the need to adopt an often artificidly defined geographic unit of analyss and the
assumptionthat thereisno mobility acrossregiona boundaries on the part of service providersand service
users. These problems have presented many conceptual and andyticd difficulties. For this and other
reasons, some researchers interested in the geographic distribution of physcians, aswedl as other types of
hedlth services, have adopted a different gpproach by using distance between physician and patient or
potential patient as the andytica focus.

When access to medicd careis the main concern, amore direct measure, and probably ameasurethat is
more meaningful to most people, is the distance between service consumer and service provider or the
amount of time needed to travel in order to access service. Theissue is no longer the number physicians
inan areaor the number of communitieswithout a physician, but how far anindividua hasto travel or how
muchtime he/she hasto soend ontravelling in order to access service. Thus, theleve of andysishasshifted
from the geographic area to the individual (Jacoby, 1991; Shannon et a., 1969; Williams et ., 1983).
Nonetheless, as explained by Joseph and Bantock (1984), these two types of measure - population-to-
physician ratio and distance between populationand physcian - are complementary. Whiletheformer are
indicators of broad supply and demand relationships across large regiond units, the latter can be used to
gauge the variability in potentia access within such large regions.

The how-many-miles-to-the-doctor approach isnot entirely new. Using datafromthe 1971 census, Angus
and his associate (Angus, 1976; Angus and Brothers, 1976) examined the geographic distribution of
physciansin Alberta by using the “proximity of population to physicians’ method which was an atempt
to establish a correation, in terms of distance, between people and the physician closest to them,
irrespective of the boundaries of regions or counties within the province. The researchers examined the
average distance that populations, usng the Enumeration Area (EA) as a base, would have to travel in
order to obtain medical care. The distance was cdl culated betweenthe centre of the EA and the centre of
the municipdity in which the physcian was located. This was accomplished by adding aspecia Universd
Transverse Mercator Coordinate System to the 1971 Census of Population summary tapefile. They found
that in 1971, for the most part, Albertans should be able to access physician services in their respective
Census Divisons.

Williams et a. (1983) andlyzed the distances that rurd resdents in 16 gtates in the US had to travel to
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receive medica care from various types of specidists and documented changes in physician avallability in
the 1970s. In order to estimate the distance to the doctor, the authors cal culated the distance (asthe crow
flies) between a point corresponding to the centre of each 33-square-mile grid and a point corresponding
to the latitude and longitude of the nearest physician of a designated specidty. In 1970, only 13 rurd
resdentsin 100 lived more than 10 miles, and only 2 in 100 lived more than 20 miles, from a practisng
physician in the 16 states examined. Actud driving distances averaged about 20-25% longer than the
graight-line distances. Between 1970 and 1979, there were across-the-board reductionsin distance to a
physician for most specidty categories. By 1979, gpproximately four-fifths of rural resdents were within
20 milesof specidigsininternal medicine, generd surgery, obstetrics/gynecol ogy and pediatrics, and fewer
than 5% were more than 50 miles from such specidigs.

Joseph and Bantock (1984) used a distance indicator to study the changes in potentiad accessibility to
GPs/FPs in Bruce and Grey Counties from 1901 to 1981. They found a decline and a centrdization of
GP/FP services in this southern Ontario rural region during the 80-year period. Individud rurd localities
fared differently, dependent mostly on their location relative to the centrd place network. The authors
concluded that the concentration of GPS/FPs in larger settlements had put the dispersed rurd population
at adigtinct disadvantage in terms of access to medica care. In their study of accessibility of medica
sarvices in the Abitibi-Temiscamingue region of Quebec, Thouez et a. (1988) dso used a measure of
geographic access which incorporated the notion of distance between physicians and population. They
found that between 1973 and 1982, there was an improvement in the potential accessbility of GP/FP
sarvices in the region, due to a marked increase in the number of GPS/FPs, rather than a reallocation of
physician supply. With respect to specidids, the improvement in potentid accessibility was less
pronounced, despite a Szeable increase in the number of specididsts, because there were less settlements
withspecidigts. Thus, both the Joseph and Bantock study and the Thouez et d. study havefound agrowing
centrdization of physciansin larger settlementsin rura areas over time.

The mogt recent attempt to examine the proximity of the population to physiciansin Canadais astudy by
Nget a. (1997). Proximity between population and physician isbased on the aeria distanceto the nearest
physcian from a representative point within each of Canada's 45,995 enumeration areas. Since the
mgority of Canadianslivein urban areas, closeto 87% of Canadianswerelessthan 5 km from aphysician
in 1993. Nearly al (99%) resdents of large urban centres (with 1,000,000 population or more) wereless
than 5 km from the nearest physician. But in non-urban areas, only 56% of residents were located that
close to a physcian. Not surprisingly, the smdler the community, the farther the distance to the nearest
physician. In British Columbia, Ontario and Quebec, 91% of the resdents were less than 5 km from a
physcan. By contrast, in Nova Scotia, despite the high population-to-physician ratio, only 70% of the
residents were less than 5 km from the nearest physicians. And in Saskatchewan, Prince Edward I1dand
and New Brunswick, less than 70% were no more than 5 km away. In 1993, 86% of Canadians were
within 5 km of a GP/FP, but distances to specidists varied widdy, depending on the specidty. Generdly
gpeaking, the smdler the specialty, the greater was the distance to the nearest speciaist.
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25.1 Distance-to-Physician Approach as Planning Tool

The proximity-of-popul ation-to-physician gpproach can be used in hedlth service planning. Because the
traditiona population-to-physician ratio relates people to doctors in a defined geographic area, resulting
inanindicator highly dependent on artificia boundaries, Angusand Brothers (1976), aswell asothers, have
advocated the use of the proximity gpproach which is ot constrained by geographic units such as county,
didrict or census division.

GMENAC has recommended that five basic types of hedth services should be available within some
minimum time standards. 30 minutes of travel for emergency medica care, 30 minutes for adult medica
care, 30 minutes for child medica care, 45 minutes for obstetrica care and 90 minutes for surgical care.
The 30-minute travel time for non-emergency medica care has become the standard in hedlth services
planning in the US (Jacoby, 1991). In Canada, the Advisory Panel on the Provison of Medical Services
in Underserviced Regions (1992) has recommended that “for the purpose of medica resource planning,
an‘underserviced region’ be defined as a geographic areawhere accessto loca hedlth servicesisjudtified
but where such services have not or cannot be maintained constently. The guideline for tempora access
referred to above should be used to identify such areas’ (p. 35). Intermsof tempora accessto the various
levels of care, the Pand has suggested that primary care should be available within 30 minutes, secondary
care within two hours and tertiary care within five hours.

Saskatchewan Hedlth has devel oped a physi cian resource planning approach which assumesthat resdents
will receive aparticular service in the dlosest community where such serviceisavailable. Thisgpproachis
referred to as the “closest-to” populationandysis. For any particular “closest-to” population andyss, itis
necessary to firg identify those communities which will provide the particular service. The next step is to
assign the population to the provider community which is closest to that population interms of travel time.
Thisresultsinthecaculation of a“closest-to” catchment areapopulation for each provider community. The
specidist supply isthen distributed to each provider community in proportion to that community’ s“closest-
to” population. If only three centres (Saskatoon, Regina and Prince Albert) are designated to provide
Specidist sarvices, 28.7% of the population in 30 digtricts would have to travel 90 minutes to the closest
one of these three centres. And 19.7% would have to travel more than two hoursto the nearest centre. If
the number of provider centres is increased to Six (Saskatoon, Regina, Prince Albert, North Battleford,
Y orkton and Moose Jaw), 16.3% of the population would have to travel more than 90 minutes to the
closest of these centres. Only 7.5% would have to travel more than two hours to the nearest centre
(Saskatchewan Working Group on Physician Need, 1997).

2.6 | dentifying Physician M aldistribution
Thus far, we have studioudy avoided using the term “maldistribution” when describing the geographic
digribution of physcians (except when quoting other authors). Instead, we have chosen to use the more

prosaic phrase “uneven didribution of physicians’. This is because, as Ginzberg (1978) has cogently
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pointed out, unless there is a concept of acceptable distribution, the prefix “mal” does not make sense.
Something isbad only in relation to something that isnot bad. However, thereis strong temptation to move
from “unevendigribution” to “madigtribution” in andyzing physician distribution. Not content with merdly
describing the geographic ditribution of physicians, many studiesin the body of literature being reviewed
make comparisons with respect to the availability of physicians, with aview to identifying doctor-shortage
areas or madigtribution. There are two main types of comparison: Comparing the popul ation-to-physician
ratio in one areawith an ided or optimd ratio and comparing the ratiosin two or more aress.

26.1 Comparing Observed Distribution with “ Optimal” Distribution

For both research and planning purposes, it is often useful to be able to identify areas or communities as
underserviced or experiencing amaldigtribution problem. The most common method used is to compare
the observed or actud distribution of phys cianswith some standard which canbean “ided” population-to-
physician ratio, an “optima” ratio recommended by some experts or authoritative bodies, a “required’
number of physicians or an “objective’” standard of adequate medical care.

If thenumber of physiciansrequired to serve the population of an areacan be ascertained, it could enhance
health service planning cgpability. The required number of physicians, dong with other data, can then be
used to congruct various indices. As an illugtration, the ratio of the number of FTE physicianswho reside
inan areato the number of physicians required condtitutes an index of distribution of medical resources.
The ratio of the number of FTE physcians serving a population to the number required is an index of
accessto services. Using theseindices, Piché (1993) hasexamined physician resourcesin variousregions
of Quebec. With adigtribution index of 1.56, the Montred region has 56% more FTE specidigtsthan are
required to serve its population. The Lanaudiere-Laurentides and North Shore regions, by contrast, have
the fewest FTE specidists with only 40% and 43%, respectively, of the numbers required. On the other
hand, regional disparities are considerably less pronounced with respect to GPS/FPs.

In the US, various measures of underservice have been introduced by the federa government. For
example, the US Bureau of Hedlth Manpower has defined the Critical Medical Shortage Areaasan area
that has aratio of resident population to FTE non-federd, primary care physicians greater than 4,000:1
(Hadley, 1979). The Hedlth Professiona Shortage Area designation is used to identify locationsin which
to place physicians under the Nationa Health Services Corps Program. A county, a sub-county unit or an
aggregationof countiesisseen asunderserviced if the popul ation-to-primary care physicianratiointhearea
is greater than 3.500:1 (Taylor et ., 1994).

The Medicaly Underserved Area (MUA) designation is used by the US federa government to identify
areas where hedth maintenance organizations could receive federd assstance. The Index of Medica
Undersarvice (IMU) is the mechanism for determining MUA satus. The IMU is consdered by most
researchers as a more sophisticated index than conventional population-to-physician ratios since it takes
into congderation four factors:
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primary care population-to-physician ratio;

infant mortdlity rate;

proportion of the population aged 65 or over; and

proportion of the population with an income below the poverty line,

DO OO

The IMU scorefor an areaisthe sum of the weighted vaue for each factor. Vaues of theindex range from
0to 100, with lower scores indicating higher levels of medica underservice. Unlike other designations of
underserviced aress, theIMU attemptsto measure underservice by considering both medica caredemand
and supply (Lee, 1991; Office of Technology Assessment, 1990).

Other commonly used criteriaincludetheratio of 191 doctors per 100,000 population and other specialty-
gpecific ratiosrecommended by GM ENA C which used aneeds-based approach to definetherequirements
(Kindig and Movassaghi, 1989). In Canada, the most often cited physician “requirements’ are those
recommended by the National Committee on Physician Manpower (Korcok and Geekie, 1976), the
Federd/Provincid Advisory Committee on Hedth Manpower (1984) and the Roya College of Physicians
and Surgeons of Canada (1988). In addition, various provincia ministries of hedth or task forces have
come up with their own recommended population-to-physician ratios for medica workforce planning
purposes.

The problem with identifying an area as overserviced or underserviced by comparing its population-to-
physicianratio with an optimal ratio is that nobody seemsto know how to objectively set an optimd ratio
that accurately reflects locad medical care needs. Many experts in physician workforce issues have
proclamed the futility of trying to define the optima population-to-physician rétio.

“..(T)here is no easy way - possibly no way - of gaining agreement among the experts, much less
among the public, as to the criteria that should be used to assess whether a particular number of
physiciansiswithin the range of the socid optimum. The answersfdl in the complex redm of politica
economy in which each of many interest groups - the medica profession, the scientific-educationa
establishment, hospitas, hedth delivery organizations, federd and state legidators, consumer groups,
and 4ill other partiesto the debate - has a perspective on theissue limited by their particular concerns
and knowledge” (Ginzberg, 1983: p. 211).

“It is important to state unequivocdly at the outset that there is no technically correct or optimum
number of physicians... Inour view the past and continuing debate over the*right’ or ‘ optimum’ number
of physicians (or physician:population ratio) has not been constructive, has perpetuated the myth that
better data or methodol ogies will resolve disagreements and has impeded a long overdue refocusing
of attention on more fundamental and logicaly prior decison about the godsand structure of the hedlth
care system itself” (Stoddart and Barer, 1992: p. 698).

Ratios such as the Critica Medica Shortage Area ratio of 4,000:1 are mostly arbitrary in nature and
established for adminigtrative convenience with very little empirica basis. Even the use of widely endorsed
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ratios, such as the GMENAC population-to-physician ratios, has been questioned. For example, it has
been common practice to apply the GMENAC ratios to local areas. However, as Connor et a. (1994)
have correctly observed, the nation was the unit of andyss in the GMENAC sudy, but these
recommended nationd ratios are gpplied by some people to sub-nationa areas with no appropriate
adjustments. In Canada, the National Ad Hoc Working Group on Physi cian Resource Planning (1995) has
amilarly warned againgt adopting nationa population-to-physician ratios to loca use.

2.6.2 Comparing Physician Distributionsin Different Areas

Another approach that has frequently been used to identify physician-shortage aress is to compare
population-to-physician retios of different areas. Areas that have a substantialy lower ratio than othersor
that have retios subgtantiadly below the nationd or provincia norm are often assumed to have insufficient
physicians. Alternatively, somemay concludethat madigtribution of physiciansexigsif areasexhibit widdy
divergent ratios. “Maddigtribution”, in this case, impliesthat the Stuation deviates from anormative pattern.
Although such comparisons can be done by eyeballing the ratios, researchers have developed more
sophisticated indices for this purpose.

While it is easy to digtinguish perfect equdity from inequaity, when one leve of inequdity is used as a
standard to assess another, different measures are needed. The Gini index and other indices of spatia
digribution are often used to assess the difference between two distributions. (Politzer et d., 1998). Itis
ussful to point out that the Gini index builds on the practitioner-to-population ratio. A Gini index is merely
adescriptor of the relationship of two geographic distributions - that of the practitioners and that of the
population (Morrow, 1977). The Gini index has been used to compare geographic distributions of
physicians among regions or over time.

Another index is the location quotient which treats the ratio of physiciansin agiven geographic unit to the
tota number of physiciansin al geographic units compared to the ratio of population in agiven geographic
unit to the tota population of al geographic units. It Sgnifies whether an area is underserviced or
overserviced as compared to all areas. A vaue of 1.0 means that an area has exactly the number of
physcans its population warrants, given its share of the total population. A value of lessthan 1.0 denotes
an under-representation with respect to physicians while a vaue greeter than 1.0 indicates a Stuation of
over-representation. Anderson and Rosenberg (1990) have employed location quotients to study the
digtributionof physiciansin Ontario over time. (A brief discussion of the methodol ogica aspectsof location
quotient and Gini index can be found in Chapter 3).

Other researchers have used coefficients of variation to quantify inequalities with respect to geographic
digtribution of physicians. One commonly used approach is to compare the best-served region with the
worgt-served region within aprovince/state or country. Another approach, at theleve of aprovince/State,
is to compare the population-to-physician ratio in a rurd area with that in an urban area (Blumenthal,
1994).
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Whether the comparisons are between an observed population-to-physician ratio and an optima ratio or
between two or more observed ratios, the problem isthe same, namely, an objective basisfor determining
phys cianrequirement or underserviceisoftendifficult to establish. Regiond differencesin physciansupply,
inand of themsdlves, do not provide sufficient grounds for deciding if thereis an over- or under-supply of
phydcians, except in extreme Stuations. As Morrow (1977) has maintained, in order to move from the
concept of “unevenness’, as reveded by such indicators as the Gini index, to the concept of
“mddidribution”, many factors have to be considered. It is also necessary to apply some standard of
adequacy to each hedth market area, astandard that takesinto account the requirements of the population,
morbidity levels, practitioner productivity, trangportation, ability to pay, task delegation, and so forth.’

" It isinteresting to note that in Ontario, the designation of a community as “underserviced” by
the Underserviced Area Program of the Ministry of Health requires the assessment of severa factorsin
addition to the population-to-physician ratio. These include population size and structure, financial impact
analysis, previous recruitment efforts, socioeconomic status of the area, local demand for services and
additional health service needs and resources (Ontario Ministry of Health, 1996).
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