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Abstract
Objectives: To demonstrate the feasibility of a population-based measure of physician
services utilization by type of service as a tool for physician workforce planning.
Setting: The Northern Health Region of British Columbia.
Design: Retrospective descriptive statistics are compiled about the regional population’s
physician services utilization by the specialty of the service, irrespective of the specialty
or location of the provider. These are compared to norms based on provincial average
utilization, adjusted for age and sex, and norms based on population-to-physician ratio
recommendations.
Metrics: By specialty type of service: actual utilization; age–sex expected utilization;
in-region, out-of-region and out-of-province utilization; full-time equivalency (FTE)
values of actual and expected utilization; and FTE requirement to meet a set of recommended population-to-physician targets. Specialty substitution by general practitioners (GPs) is also quantified.
Results: The overall estimated deficit in physician numbers is similar between the two
methods (51 versus 54), but the magnitude of surplus or deficit by specialty is greater
with the population-to-physician method.
Conclusion: The method targets an equitable distribution, rather than normative ideal
physician supply. The magnitude of estimated surplus or deficit at the level of each
specialty is greater with the population-to-physician ratio approach. The latter fails to
consider interregional flow and specialty substitution. A population-based utilization
approach is demonstrated to be a feasible, and in many ways superior, tool for physician resource planning.

Résumé
Objectifs : Démontrer la faisabilité d’une mesure – fondée sur la population – de
l’utilisation des services des médecins par type de service comme outil pour la planification de la main-d’œuvre médicale.
Cadre : Région sanitaire du Nord de la Colombie-Britannique.
Conception : Des statistiques descriptives rétrospectives sont compilées au sujet de
l’utilisation des services des médecins par la population régionale, par la spécialité du
service, sans égard à la spécialité du fournisseur ou à son emplacement. Ces statistiques
sont comparées aux normes fondées sur l’utilisation provinciale moyenne, ajustées en
fonction de l’âge et du sexe, et à des normes fondées sur les recommandations concern[2] HEALTHCARE POLICY Vol.2 No.4, 2007
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ant le ratio population-médecin.
Mesures : Selon le type de spécialité du service; l’utilisation réelle; l’utilisation attendue
en fonction de l’âge et du sexe; l’utilisation intra-régionale, extra-régionale et extra-provinciale; les valeurs des équivalences temps plein (ETP) de l’utilisation réelle et attendue; et les exigences en matière d’ETP pour atteindre un ensemble de cibles recommandées en ce qui concerne le ratio population-médecin. L’exercice d’une spécialité
fonctionnelle par les généralistes est également quantifié.
Résultats : Le déficit global estimé du nombre de médecins est semblable pour les
deux méthodes (51 c. 54), mais l’ampleur du surplus ou du déficit par spécialité est
supérieure avec la méthode population-médecin.
Conclusion : La méthode se rapproche davantage d’une distribution équitable plutôt
que d’un nombre normatif idéal de médecins. L’ampleur du surplus ou du déficit
estimé dans chaque spécialité est supérieure avec la méthode du ratio populationmédecin. Cette méthode ne tient pas compte des mouvements interrégionaux ni de
la spécialité fonctionnelle. On a démontré qu’une approche fondée sur l’utilisation
des services et axée sur la population constituait un outil faisable et à bien des égards
supérieur pour la planification des effectifs médicaux.
T

I

N CANADA, PHYSICIAN-TO-POPULATION RECOMMENDATIONS FROM THE
Royal College of Physicians and Surgeons of Canada (1988) and the Advisory
Committee on Health Manpower (Health and Welfare Canada 1985) have guided physician workforce planning for a number of years. The utility of these metrics
has been called into question for rural or regional workforce planning because services
are often obtained outside the geographic region (Pong and Pitblado 2001) and there
may be specialty substitution of services (Pong and Pitblado 2005).
There is a systematic and deliberate policy in Canada and other countries to train
general practitioners (GPs) to provide “enhanced” or “advanced” services. (The term
GP is inclusive of MDs with certification from the College of Family Physicians of
Canada as well as non-specialist MDs not so certified.) Several specialty societies
have issued joint statements with the College of Family Physicians regarding formalizing training for advanced or enhanced practice by general practitioners (Working
Group of the Society of Rural Physicians of Canada 2001; Humber and Iglesias
1999; Iglesias and Hutten-Czapski 1999). All medical schools in Canada offer, to
varying extents, a third-year addition to the Family Medicine Residency Program for
advanced skills. A physician who wishes to provide procedural services in a hospital
must provide evidence of his or her training to the responsible Credentials Committee
and Medical Advisory Committee. Tepper (2004, 2006) also notes that there has been
steady growth in opportunities for family physicians to gain training in areas of furHEALTHCARE POLICY Vol.2 No.4, 2007
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ther specialization. Despite the training opportunities, the number of GPs providing
obstetrics, procedural service and hospital care is in decline (Chan 2002).
In 2000, the National Health Service in the United Kingdom set a target of training 1,000 “general practitioners with special interest” by 2004 (Nocon and Leese 2004).
There are few reports of the outcomes of specialist-type services provided by GPs in
Canada. However, a number of studies elsewhere demonstrate that general practitioners providing caesarean section in the United States (Deutchman et al. 1995a,b),
other procedural rural medical practice in Australia (Hays et al. 2005a,b) and dermatologic practice in the United Kingdom (Salisbury et al. 2005) achieve similar clinical
outcomes to specialists. Hays et al. (2005b) observed that the bias of GP-provided
procedures is towards the “relatively simple.” The relatively lower complexity of specialist services provided by GPs is reflected in data from British Columbia, though not
reported in this paper. Thus, no analysis of physician supply is complete without attention to specialty services provided by GPs and specialty substitution in general.
The report of the Canadian Institute for Health Information (CIHI) on geographic distribution of physicians (Pong and Pitblado 2005) clearly shows that rural
GPs work differently from their urban counterparts. They provide a broader scope of
service and more specialty care. The methods used in this paper provide a consistent
way to adjust for urban and rural differences in scope of practice and to handle specialty substitution issues across the spectrum of providers.
Several important reviews point out that ideally, physician resource planning
would start with measures of population need (Canadian Policy Research Networks
2002; Ontario Expert Panel on Health Professional Human Resources 2001).
Although Denton et al. (2001, 2003) also acknowledge that a measure of need would
be the ideal, their papers fall back on demographics as a proxy for need. Chan and
Barer’s (2001) presentation to the Fifth International Workforce Conference cites an
expert panel with respect to the relationship between poor health status as evidenced
by standardized mortality ratios and the need for more healthcare providers. The
panel reported standardized mortality rates (SMRs) alongside physician–population
ratios, but stopped short of recommending any threshold at which a community could
be defined as underserved. Chan and Barer (2001) state: “This is perhaps not surprising, given the well-known problems with inferring anything very informative from
physician supply–mortality relationships.”
A comprehensive literature review and gap analysis was conducted in support of
Task Force Two (Canadian Labour and Business Centre 2003). Among the findings
in this report that pertain to this paper are the following:
… there is no consensus for a method to measure need, [nor to quantify
how need translates into numbers of providers required] (p. ii); exploration
and development of needs-based planning models require further research
[4] HEALTHCARE POLICY Vol.2 No.4, 2007
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(p. iv;) little information exists on what an informed public might want to
spend on medical care (p. 63); there is a lack of consensus on the best planning approach to use (p. 67); no technical formula exists for determining the
number of doctors needed (p. 68); the assessment of effective supply of physicians and how this supply meets population health care needs requires more
solid data and methodologies (p. 68); and we need to look beyond aggregate
numbers and ratios of physician-to-populations and adopt a methodology that
can find broad acceptance in Canada (p. 73).
The CIHI Guidance Document 2005 (Tomblin and O’Brien-Pallas 2005) offers
sound advice on priority information needs, indicators and data elements required to
support compilation of health human resources in Canada, but offers little in the way
of methodological advice to measure demand, or adjust for interregional flow and specialty substitution.
Another literature review was conducted for Health Canada (2004). The editors’
summary identifies a paucity of decision support tools. The authors called for a shift
from planning for the “supply of health professionals” to “planning for health services”
and identified substitution and expanded scope of practice and team delivery models
as key deployment strategies. The use of a utilization target, as demonstrated here, is
consistent with both the “access modelling” and “benchmarking” methods referenced
by Chan and Barer (2001). This paper takes counting services as the starting point,
rather than providers, consistent with the above-cited advice. Although this case study
illustrates its application to a rural region, where specialty substitution is a primary
focus, the method is also relevant and readily applicable to analysis of inter-regional
flow of patients between predominantly urban regions.

Methods
Study setting
The Northern Health Authority (NHA) was the setting for this study. The NHA is
a vast area covering 588,344.8 square kilometres with a population of approximately
330,000. Over 35% of the NHA population resides in settlements of less than 1,000.
Prince George, with a population of approximately 77,000, is the NHA’s largest
municipality.

Data sources
The BC Ministry of Health granted permission to use the data. All data management
HEALTHCARE POLICY Vol.2 No.4, 2007
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practices conform to the Freedom of Information and Protection of Privacy Act. The
population and demographic information comes from the registration files of the provincial healthcare claims system, called the Medical Services Plan (MSP). Physician
payment data are for paid claims by date of service from the fiscal year ending March
31, 2003. Payment data regarding non–fee-for-service arrangements were obtained
from the Alternate Payment Programs (APP) database in the Ministry of Health’s
health data warehouse. While the APP data are specialty-specific and reflect total
compensation, there are no service-specific data in APP. For the purposes of the analysis, it is assumed that 100% of the services provided and dollars expended through
APP contracts administered by the NHA flow to patients that reside in the NHA
and that they are provided in the NHA.

Physician functional specialty
Each physician service (“fee item”) code described in the MSP Payment Schedule
(Medical Services Commission 2003) was grouped to a mutually exclusive functional
specialty service type. Specialty consultations are “restricted” in that they can be paid
only to a certified specialist. “Unrestricted” codes may be paid to any licensed physician. Physicians get the same fee for these unrestricted items regardless of their certified specialty. For unrestricted services, the specialty group that submits the greatest
total claims for the service item determines the functional specialty type. For example,
an appendectomy is unrestricted. Appendectomies are most commonly provided by
general surgeons and are therefore deemed to be within the general surgery functional
specialty type of service, irrespective of whether the provider was a gynaecologist, a
GP or a general surgeon.
The functional specialty of a service can differ from the registered specialty of the
provider. In this method, an individual physician can contribute to the supply of services – and thus to full-time equivalency (FTE) values – in more than one functional
specialty. GP services and anaesthesiology can be assigned a fractional FTE for each
function. The sum total of fractional parts can exceed 1.0, as explained below. This is
a major distinction from population-to-physician ratios, in which physicians’ contribution to supply are counted in only a single specialty and do not exceed 1.0. Owing
to the limitations of the data (the lack of subspecialty-specific billing codes), the subspecialties of internal medicine and the subspecialties of paediatrics (such as gastroenterology and nephrology) are all combined in the internal medicine category or the
paediatric category, respectively. Laboratory medicine and diagnostic imaging were also
excluded for data quality reasons. The MSP Payment Schedule was amended partway
through the period of analysis. Separate sections of cardiac surgery and thoracic surgery were created from the previously combined items covering “cardiothoracic surgery.”
Incentives and perquisites (such as the Northern Isolation Allowance, the Medical
[6] HEALTHCARE POLICY Vol.2 No.4, 2007
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On-Call Availability Program and after-hours service charges and surcharges) were
excluded to ensure comparability from place to place.

FTE estimates
Although physicians may contribute several types of service to the population, they
were nonetheless assigned to a mutually exclusive functional specialty peer group corresponding to the type of service from which they derive the greatest portion of their
revenue. For example, if the greatest portion of a GP’s revenue comes from general
surgery services, he or she is assigned to the general surgery peer group.
The total population expenditures for each respective specialty-type service were
converted into notional FTE values by dividing each of these totals by mean earnings
by members of the corresponding peer group. Thus (hypothetically), if the NHA
population consumed $1 million worth of gerontology services and the average gerontologist earned $100,000, then the NHA population is said to have consumed 10
FTEs worth of gerontology services.
Here the method departs from the CIHI formula (Tomblin-Murphy and
O’Brien-Pallas 2005), which uses a logarithmic expression for physicians with earnings above the third quintile in their peer group. An arithmetic rather than logarithmic
expression simply answers the question “How many physicians, earning an average
amount for their functional specialty, would it take to deliver the expected level of
service, if the population used the average level of that type of service, controlling for
their age and sex?” To put it simply, in this method an FTE physician is an average
physician. The actual number of FTEs minus the expected number of FTEs is the
measure of physician surplus or deficit.

Specialty substitution
A population-based approach is used to quantify specialty substitution as well. Owing
to space limitations, only the analysis of specialty service substitution by GPs is
reported. The sum of the service type utilized by members of the resident population
and supplied by GPs is reported as a percentage of all services obtained by the resident
population in the respective service type. The same method was used for the general
(provincewide) population as well. The results are then compared.
For the purposes of population-to-physician ratios, the physician count is a head
count based on registered specialty, consistent with past practice. To ensure that
only active physicians are included, minimum inclusion criteria of at least 20 distinct
patients and at least $25,000 in payments were used. Of physicians with an NHA
address only, two were thus excluded.
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Results
The results in Table 1 show how the resident population’s actual use of services
(column ‘b’) compares to age–sex expected use (column ‘a’) where the expected use is
based on service utilization by the provincial population, and to the physician requirement calculated using population-to-physician ratios (column ‘d’). Column ‘e’ shows
the head count. Columns ‘c’ and ‘f ’ show the difference between actual and expected
use based on the utilization method and the population-to-physician method,
respectively. Figure 1 shows actual utilization of each type of service as a percentage
of age-sex expected utilizaton, where 100% is the provincial age-sex adjusted average
utilization. For instance, in general surgery, the head count is 12 (column e) and the
expected (target) is 12.5 (column a). The actual utilization of general surgery services
is 34.4% above the expected utilization, as depicted in Figure 1. The 12 general surgeons were relatively more productive than average, having provided the equivalent
of 13.42 FTEs worth of general surgery services (a subset of the total of 16.8, shown
in column b of Table 1). There are 15 practitioners identified as internal medicine by
functional specialty, compared to an expected or target of 42 by the service-utilization
method, and 36 by the ACHM recommendation. Table 1 also contrasts the estimates
derived by the service utilization method with the population-to-physician ratio method. Although the overall estimate of physician shortage is nearly the same for the two
methods (51 versus 54 FTEs), the estimates by specialty are substantively different.
The utilization method indicates a surplus of nine GPs, while the population-to-physician method indicates a GP surplus of 77 FTEs. In general, the estimates of shortage
and surplus are more extreme for the population-to-physician method compared with
the service utilization method.
Among the data graphically depicted in Figure 1 are the following: the population obtained 31 FTEs worth of internal medicine service. Of the 31 FTEs worth of
service, physicians in the region provided 19.68 FTEs worth. Although there are only
seven individuals identified as anaesthetists by functional specialty in the region, the
population received over 25 FTEs worth of anaesthetic services, of which 18 FTEs
worth was provided within the region.
In Figure 1, 100% is the level of service the regional population would have utilized – from all sources – had their utilization been the same as the provincial average,
adjusted for age and sex. Figure 1 also shows the proportion of services that residents
of the NHA received outside their geographic region. For explanatory purposes, a few
examples follow:

[8] HEALTHCARE POLICY Vol.2 No.4, 2007
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Estimates of physician surplus or shortage in the Northern Health
Authority, British Columbia: population-to-physician approach vs. utilization
target methods
TABLE 1.

Service Utilization Method
Specialty

Population-to-Physician Method

Expected
use in
physician
FTEs

Actual use
in physician
FTEs

Actual
minus
expected
= surplus
(shortage)

Physicians
required
ACHM*

In-region
head
count by
specialty

Surplus
(shortage)
based on
ACHM

{a}

{b}

{c} = {b}{a}

{d}

{e}

{f} = {e}{d}

263.6

272.4

9

227

304

77

Dermatology

4.1

1.4

(3)

4

1

(3)

Neurology

5.6

4.7

(1)

3

2

(1)

Psychiatry

43.3

19.9

(24)

29

15

(14)

Obstetrics and Gynaecology

13.9

12.4

(2)

16

9

(7)

Ophthalmology

9.2

6.9

(2)

10

6

(4)

Otolaryngology

5.3

3.6

(2)

6

1

(5)

General Surgery

12.5

16.8

4

24

12

(12)

2

1.8

(0)

2

Orthopaedic Surgery

9.7

8.5

(1)

9

4

(5)

Plastic Surgery

4.9

4.4

(1)

3

1

(2)

Cardiac Surgery

2.9

2.4

(0)

2

Urology

4.2

4.3

0

5

5

0

Paediatrics

22.4

18.7

(4)

15

7

(8)

Internal Medicine†

41.4

31

(10)

36

14

(22)

Anaesthesiology

25.3

27.1

2

21

7

(14)

All Specialists (excl GP)

270.3

207.6

(63)

Total Physicians

533.9

480

(54)

General Practice

Neurosurgery

(2)

101
456

Notes to the table:
* based on Advisory Committee on Health Manpower (ACHM) recommendation (see text)
† All subspecialties of Internal Medicine are combined
Columns C and F have been rounded to the next highest whole number.
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NHR population use of service by specialty and location, fiscal 2002–
2003, where 100% = age–sex expected
FIGURE 1.

•
•
•

The largest proportions of out-of-region services were for surgical specialties.
In-region physicians provided negligible amounts of cardiothoracic and neurosurgery services. Despite that, the total utilization of these services was close to
expected levels.
In contrast, practitioners out of the region provided all physical medicine and
rehab services, and the total utilized was only 10% of the expected level of just
over 4 FTEs worth.

Comprehensive data tables and calculated values corresponding to Figure 1 are
available upon request
An analysis of specialty substitution was done for every specialty group and type
of service. Only the analysis of specialty substitution by GPs is reported. Table 2
shows the proportion of GP-billed services categorized by specialty type of service
and actually utilized by the NHA population. These proportions are compared to the
corresponding proportions and providers supplying them in the province as a whole.
For example, Table 2 shows that the NHA population obtained 51% of its obstetrical
[10] HEALTHCARE POLICY Vol.2 No.4, 2007
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service from GPs, versus 39% for the provincewide population. The GP service contribution was approximately sixfold greater for orthopaedics, threefold greater for plastic
surgery, and more than fourfold greater for anaesthetics for the NHA population than
for the provincial population.

Population-to-physician ratios: ACHM recommended, provincewide
and NHA
TABLE 2.

Proportion (%) of Service-type provided by physicians with a functional specialty of
General Practice, to the resident population
Service-type* obtained

Provincial Population

NHA Population

98

98.6

Obstetrics and Gynaecology

39.3

51.0

General Surgery

1.5

2.6

Neurosurgery

0.5

1.2

Orthopaedic Surgery

6.3

37.7

Plastic Surgery

4.7

13.7

Urology

2.4

2.7

Paediatrics

2.3

24

Internal Medicine

0.8

5.7

Anaesthesiology

10.3

45.4

Emergency Medicine

88.3

98.4

Vascular Surgery

4.7

1.4

General Practice

*Excludes services that comprise less than 1% of GP revenue. All subspecialty types of internal medicine services are combined.

The utilization of psychiatry services was less than 50% of expected. Specialty
substitution may have occurred, but was not captured. There are no specific fee items
for psychiatric management billable by GPs in the BC MSP Payment Schedule.

Discussion
There are limitations to a utilization-based method. Utilization is the quantity at
which supply intersects with demand. This analysis assumes that demand is relatively
uniform across British Columbia, adjusting for age and sex. Lower utilization than
expected therefore implies a lower practical supply, irrespective of physician numbers.
HEALTHCARE POLICY Vol.2 No.4, 2007
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A utilization-based method does not provide any objective assessments of the “ideal”
physician workforce benchmarks needed to maintain and improve population health.
Nevertheless, it could be argued that provincial average utilization rates represent a
“fair share” for regions within the province, assuming a reasonable homogeneity of ageand gender-specific needs.
The specialty restrictions on all fee items in the psychiatric section of the Payment
Schedule lead to a weakness in the analysis of specialty substitution. GPs are obviously
involved in the primary care of patients with mental health diagnoses, but whether
they provide care that would normally have been provided by specialist psychiatrists
cannot be measured by the methodology based on “ownership” of the fee item.
On a population-to-physician basis, the total supply of physicians in British
Columbia is above the Canadian average (CIHI 2005), although not uniformly so,
specialty by specialty. Where physician numbers are higher, this may not necessarily
reflect excessive levels of service use. The supply of physician services also depends on
physician productivity, hours worked and scope of services provided (Chan 2002).
The health needs of a geographic region or subregion population may differ from
provincewide averages. Standardized mortality ratios (SMRs) and potential years of life
lost (PYLL) are also used as indicators of underlying population health. Given the pattern of mortality seen in the NHA, it is likely that age and sex adjustment alone somewhat underestimates need. PYLL and SMRs due to causes of death deemed “amenable
to medical care” (also referred to as “treatable causes”) are statistically significantly higher in parts of the NHA compared to the province as a whole (BC Statistics 2004).
Diagnosis-based risk adjustment groupers, such as the ACG method developed by
Johns Hopkins University (Reid et al. 2001, 2002a,b), hold promise of relating health
status to expected utilization. The application of ACGs to workforce analysis requires
further study.
In setting manpower targets in a region, consideration must also be given to the
economic viability and sustainability of providing specialty services locally. Targeting
improved physicians’ lifestyle and/or improved access may result in low-volume practices and must be balanced with the relationship between volume and quality. Where
the population-based requirements for a particular service type constitute less than a
“critical mass” of FTEs, emphasis on telemedicine and visiting specialists may be more
appropriate. Having quantified the FTEs required to deliver a target level of service,
the resources needed to teach and do research can be explicitly added to the “bottom
line” as fits the circumstances. If physician service targets are used as a starting point,
the associated facility and ancillary staffing required can be estimated. The method
depicted here can be – indeed, was – also applied at much smaller geographic levels,
though not reported here.
Population density must be taken into account simply because people will have
to travel greater distances to see their physician in sparsely populated large areas.
[12] HEALTHCARE POLICY Vol.2 No.4, 2007
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Therefore, in some subregions, even if the actual population-to-physician ratios were
brought to a provincial ratio, it would not necessarily create the same level of service
access, again departing from the assumptions inherent in population-to-physician
ratios. Planning for such sparsely populated areas must also take into account the
standby capacity necessary to ensure access to emergency and primary care services.
Changing the models of care delivery, such as shared care arrangements and the use of
nurse practitioners, midwives and other professionals, will also change the target levels.
The use of the BC population as the reference population, or any utilization-based
approach, suffers from the possibility that the average supply of services is more (or
less) than “necessary.” Total provincial utilization, however, is a mix of over- and underservicing. It is debatable whether the “average patient” is overserved or underserved,
or whether “average physicians” over- or underserve their patients. Benchmarks, in
contrast to utilization-based targets, theoretically set minimum service levels required
to achieve acceptable outcomes. However, consensus around what these minimums
should be is difficult to find.

Conclusion
This paper demonstrates both the feasibility and greater utility of a service-based and
population-based approach compared to an approach based on population-to-physician ratios. No single methodology exists that can address all the uncertainties in
physician resource planning. Any method that converts physician revenue into FTE
values suffers from the same embedded assumption that the fees for services accurately
reflect physicians’ human resource input. The method demonstrated has the advantage
of reflecting the reality of the services that patients actually consume and the services
that physicians actually supply.
Correspondence may be directed to: Dr. Lorne A. Verhulst, Senior Medical Consultant, Medical
Services Division, Ministry of Health, 1515 Blanshard Street, Victoria, BC V8W 3C8; tel.: 250952-1425; fax: 250-952-1417; e-mail: Lorne.Verhulst@gov.bc.ca.
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