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Abstract
Public outrage regarding physician shortages during the past two decades have led to policies 
aimed at significantly increasing physician supply, yet access remains elusive. In this paper, 
we examine this puzzling trend and the causes underlying it by analyzing physician supply, 
compensation and productivity and the reasons behind productivity decline. We hypothesize 
that excess physician compensation beyond a target income induces productivity decline. In 
contrast to a wage–productivity gap for the average Canadian worker (where productivity 
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has increased but compensation has not kept pace), physicians are experiencing a “reverse 
wage–productivity gap” whereby compensation is increasing but productivity is decreasing, 
resulting in more physicians, higher compensation and fewer services. We conclude by dis-
cussing potential policy options to address how best to provide timely access to medical care 
for Canadians while keeping physician healthcare expenditures at sustainable levels.

Résumé
L’indignation de la population concernant les pénuries de médecins au cours des vingt 
dernières années a mené à des politiques qui visent à augmenter considérablement l’offre de 
médecins, mais l’accès reste difficile à atteindre. Dans cet article, nous examinons cette tend-
ance déroutante et les causes qui la sous-tendent en analysant l’offre, la rémunération et la 
productivité des médecins ainsi que les raisons de la baisse de la productivité. Nous émettons 
l’hypothèse qu’une rémunération excessive des médecins au-delà d’un revenu cible induit une 
baisse de la productivité. Contrairement à un écart salaire–productivité pour le travailleur 
canadien moyen (où la productivité a augmenté mais la rémunération n’a pas suivi le rythme), 
les médecins connaissent un « écart salaire–productivité inversé » où la rémunération aug-
mente mais la productivité diminue, ce qui entraîne un plus grand nombre de médecins, 
une rémunération plus élevée et moins de services. Nous concluons en discutant des options 
politiques permettant de déterminer la meilleure façon de fournir un accès rapide aux soins 
médicaux pour les Canadiens tout en maintenant les dépenses de santé des médecins à des 
niveaux durables.

Introduction
Physicians play an integral role in the Canadian healthcare system; however, consensus 
about the optimum ratio of physicians to population continues to be debated. During the 
past two decades, the public has expressed concerns about the availability of physicians, and 
physician supply has been significantly increased in response (Chan 2002b; CIHI 2020a). 
Notwithstanding these efforts, access remains a problem for many patients (Brend 2017; 
Martin et al. 2018). Previous authors have reported reduced physician productivity over 
short time frames (Ariste 2015), with older data (Chan 2002a) or by examining specific 
factors impacting productivity, such as sex (Weizblit et al. 2009) or intergenerational differ-
ences (Watson et al. 2006). Our objective was to examine recent trends of physician supply, 
compensation and productivity in Canada, the reasons for these trends and how their rela-
tionships may affect physician availability and policies for managing physician supply and 
demand. We hypothesize that excess physician compensation beyond a target income induces 
productivity decline (induced productivity decline hypothesis).

Physician supply in Canada
Physician supply in Canada has f luctuated over time. In the 1980s and early 1990s, there 
was a perceived surplus of physicians (Barer et al. 1991; Chan 2002b), leading to policies to 
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restrict physician supply in the 1990s (Barer et al. 1991; Malko and Huckfeldt 2017). Within 
a decade, public outcries regarding poor access to physicians and long wait times led provin-
cial governments to reverse course and significantly boost physician supply through increased 
medical school enrollment and recruitment and retention strategies for foreign medical 
graduates (Malko and Huckfeldt 2017), especially in underserved areas. The increase in 
supply has led to the highest ratio of physicians per capita ever recorded in Canada (2.41 phy-
sicians/1,000 population in 2019 [CIHI 2020a]), with a growth rate more than double that 
of the Canadian population over the last five years (see Figure 1), and especially high in urban 
settings (CIHI 2020b). Yet Canadians continue to express concerns about obtaining timely 
medical care, particularly from family physicians (FPs) (Brend 2017; The Canadian Press 
2019). In international rankings, Canada and Norway rank the lowest for same- or next-day 
appointments with a doctor or nurse (Schneider et al. 2017). To address these concerns, it 
is critical to understand why the increase in physician supply has failed to meet the public’s 
medical care needs.
 

FIGURE 1. Physician supply (1968–2019)
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International comparisons of physician supply
The ideal physician-to-population ratio in developed countries has been difficult to define. 
For example, physician-to-population ratios in Canada remain low compared with other 
developed nations. According to Organisation for Economic Co-operation and Development 
(OECD) data in 2016, Canada ranked 24th of 31 countries (2.6/1,000 population vs. 
an average of 3.4/1,000) in physician-to-population ratio, including medical interns and 
residents. Interestingly, however, the FP-to-population ratio in Canada is higher than the 
OECD average (1.3/1,000 vs. an average of 1.0/1,000, ranking Canada eighth), whereas 
the specialist ratios are lower (1.4/1,000 vs. an average of 2.2/1,000, ranking Canada 28th) 
(OECD 2020a). This may derive, at least in part, from Canada’s deliberate policy to have 
FPs act as “gatekeepers” to the healthcare system and to use specialists mainly as consultants 
rather than primary care providers. Regardless of whether this is an appropriate policy, the 
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physician-to-population ratio in Canada has never been higher, and the number of  FPs per 
capita is higher than in most OECD nations. Although many health systems in developed 
countries are similar to Canada’s, they may differ in the way they are funded, which may 
impact health system outcomes differently.

Physician productivity
Productivity is key to the labour market, and physicians are no exception. For the purposes 
of this paper, physician productivity is defined as the number of patient services provided per 
physician per annum. In Canada, different fee for service (FFS) models, alternate payment 
plans (APPs) and salary and blended arrangements exist within and among provinces. Ariste 
(2015) reported that in the FFS model, the volume of services per physician decreased at an 
average annual rate of 0.6% from 2004 to 2010, indicating that physician productivity had 
fallen.

Data and Methods
We used data from the Canadian Institute for Health Information’s (CIHI) National 
Physician Database from 1996 to 2019, which include data sets with both FFS and APP 
payments. However, the data sets include FFS-based services (defined as billable services 
under the FFS fee code) but not APP services, which have accounted for 20% to 28% of 
physician payments since 2004 (CIHI 2020a). Physicians were separated into two groups: 
FPs and specialists (including surgical and non-surgical). To estimate the average and total 
number of services per 100,000 population and per physician by year, we used Ariste’s (2015) 
method of “same-fee assumption” to estimate the service volume for physicians receiving 
APP; this is achieved by deflating APP compensation by average FFS fees for physicians in 
the same specialty. To examine potential reasons for changing productivity, we examined 
data from the Canadian Medical Association’s (CMA) National Physician Health Survey, 
which published the weekly working hours of physicians from 1998 to 2019 – grouped by 
sex, age group and specialty – and categorized the work according to direct and indirect 
(e.g., health committees, managing practice, indirect patient care, research, administration, 
teaching, continuing medical education and others) patient care activities. We compared the 
trends of physician payments (total and average per physician) with inflation and the gross 
domestic product (GDP) in Canada over time and with the median real hourly earnings 
growth for the average Canadian worker, as well as international physician expenditures.

Results

Reduced productivity
PHYSICIAN SERVICES PROVIDED PER CAPITA

Our results show that the number of physician services provided per capita (FFS and APP) 
has fallen by 5% despite a 7% growth in the number of physicians per capita during the 
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past five years, from 2014 to 2019 (Figure 2) (CIHI 2020c). The decline in total number of 
services provided was the greatest among FPs at 9% compared to an increase of 1% for spe-
cialists during the same five years. The pattern was similar over a 10-year period from 2008 
to 2018, with the number of physician services per capita falling by 4%, while the number of 
physicians grew by 37%.
 

FIGURE 2. Number of services versus number of physicians per 100,000 population

0

50

100

150

200

250

300

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

20
07

–2
00

8

20
08

–2
00

9

20
09

–2
01

0

20
10

–2
01

1

20
11

–2
01

2

20
12

–2
01

3

20
13

–2
01

4

20
14

–2
01

5

20
15

–2
01

6

20
16

–2
01

7

20
17

–2
01

8

20
18

–2
01

9

N
um

be
r 

of
 s

er
vi

ce
s 

pe
r 

10
0,

00
0 

po
pu

la
ti

on

All physicians Family physicians Specialists Number of physicians/
100,000 population

PHYSICIAN SERVICES PROVIDED PER PHYSICIAN

Between 2013 and 2018, the number of services provided per physician (FFS and APP) 
decreased by 13%, with the decrease being greater among FPs (–16%) compared to specialists 
(–8%). Similarly, over the 10-year period between 2008 and 2018, the number of services  
provided per physician decreased by 23%, with the decrease greater among FPs (–21%) than  
among specialists (–4%) (Appendix 1: Figure A1, available online at longwoods.com/
content/26655).

Reasons for reduced productivity

WORKING HOURS

Survey data from CMA’s National Physician Health Survey from 1998 to 2019 (Figure 3) 
show that the total weekly working hours for physicians have declined by an average of 9% 
over the past 21 years (from 51.3 to 46.8 hours/week) (CMA n.d.).

SEX-BASED COMPARISONS

Male physicians report working longer hours than female physicians. Since 1998, there has 
been an overall decline in the number of weekly hours worked by both male and female phy-
sicians; however, the decline has been greater for men (11% vs. 2%) than women (Figure 3).
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Age
In 1998, the average number of hours worked by physicians increased with age until 65 years, 
after which it decreased. This pattern has since changed. Physicians of all age groups report 
reduced working hours (Appendix 1: Figure A2, available online at longwoods.com/content/
26655); however, the decline has been greater as age increased until the age of 65 years (in 
comparison to 1998, the age groups in 2019 reported a decline in working hours of 1% for 
<35 years, 8% for 35–54 years, 12% for 55–64 years and 5% for 65+ years).

Category of work activity
Table 1 shows categories of physician activity as published by CMA’s National Physician 
Health Survey. Between 1998 and 2019, all categories of physician activity, except indirect 

FIGURE 3. Weekly work hours
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TABLE 1. Growth rate of weekly work hours by category (from 1998 to 2019)

Work activity Growth rate (%)

Direct patient care  -12

Direct patient care without a teaching component*  -12

Direct patient care with a teaching component*  21

Health committees  -27

Managing your practice  -28

Indirect patient care  61

Research  -21

Administration  -42

Teaching  -10

Continuing medical education  -18

Other  -51

 
 *Data for direct patient care with or without a teaching component are only available from 2004 to 2019.
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patient care, decreased between 10% and 51%. Most significantly, direct patient care hours 
decreased by 12%, or 4.5 hours per physician per week, while indirect patient care hours 
increased by 61%, or 2.8 hours per physician per week. 

FPs versus Specialists
Specialists consistently work more hours than FPs; however, both groups have reduced their 
working hours since 1998 by approximately 8% and 9%, respectively. In 2019, FPs reported 
working 46 hours/week compared to specialists who reported working 49 hours/week.

Physician compensation: International comparison
In a recent study of healthcare spending in 10 high-income countries, Papanicolas et al. (2018) 
reported that Canadian physicians are well compensated compared to other countries. Not 
including the US, FPs in Canada earn more than FPs in any other country except for Germany, 
while specialists rank only behind those in Australia and the Netherlands (Appendix 1:  
Figure A3, available online at longwoods.com/content/26655). In addition, among the 31 
OECD countries, Canada has some of the highest ratios of physician-to-average–worker  
income at a ratio of 3.1 for FPs – second only to Germany and on par with the UK – and  
4.9 for specialists, on par with France and higher than all other countries apart from Belgium, 
Chile, Luxembourg and Germany (OECD 2019). The US was not included in the OECD 
analysis as physician compensation data were unavailable.

Physician compensation growth in Canada
CIHI data from 2019 show that the three largest health expenditure categories since 1975 
have been hospitals (27%), physician payments (15%) and drugs (15%) (CIHI 2019). Physician 
expenditure growth rates have consistently exceeded both inflation (adjusted for popula-
tion growth) and GDP growth rates, except for a short period in the early 1990s (Figure 4). 
Between 1999 and 2018, the average gross FFS-based physician income for those earning above 

FIGURE 4. Physician health expenditure versus inflation and GDP growth rates
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$60,000 increased from $210,812 to $332,233 at an average annual rate of 3.0% compared 
to the average annual inflation rate of 1.7% (CIHI 2019). Physician expenditure per capita 
increased by an average of 8% per annum from $408 in 1999 to $1,064 in 2019 (CIHI 2019).

Discussion
Our results show that after a brief slowdown in the early 1990s, physician supply has 
increased significantly, growing by 63% between 1998 and 2019, and more recently by 37% 
between 2008 and 2018, resulting in the highest physician–population ratio in Canadian 
history with 241 physicians/100,000 population by 2019. However, the expected increase in 
physician service provision has been offset by a dramatic decrease in physician productivity (or 
services provided) by 23% per physician between 2008 and 2018. The result has been a net 
increase in total physician services of only 0.2% per annum from 2013 to 2018. With Canada’s 
population growing at just over 1% per annum, this translates into a net decrease of 5% in 
services per capita between 2013 and 2018. Our results support the “induced productivity 
decline hypothesis,” whereby excess physician compensation beyond a target income induces 
productivity decline. It is a small wonder that public complaints about long wait times and 
difficulties with access to physicians have not abated (Brend 2017; Martin et al. 2018).

From the physician survey, we were able to discern the following, albeit an incomplete, 
picture. The reduction in physician services provided appears to be due to both decreased 
average physician work hours and changes in the types of work performed. Average physi-
cian work hours decreased by 9% or over 4.6 hours/week/physician between 1998 and 2019. 
The impact on service provision is further compounded by a decrease in direct patient care 
activities of 12% (or 4.5 hours/week/physician) between 1998 and 2019. In contrast, indirect 
patient care activities increased by 61% (from 4.5 to 7.3 hours/week/physician). The CMA 
defines indirect patient care activities as “reports, charting, patient or family phone calls” 
(CMA 2019b). Several advances in medical practice, such as electronic medical records, may 
improve documentation; however, they almost universally decrease productivity (Howley et 
al. 2015). Moreover, as the population ages and comorbidities increase, the patients’ needs 
become more complex and require more time (CIHI 2011a; Pereles and Russell 1996).

The significant increase in indirect patient care activities merits further research to bet-
ter understand why physician activities are changing, what value they provide to patients and 
how they are being compensated. Crossley et al. (2009) reported that increasing hours of 
direct patient care by 5% among currently practising physicians would have a greater impact 
on effective physician supply than large increases in Canadian medical school enrolments. 
We also observed that between 2008 and 2018, the number of services provided per physi-
cian decreased by 21% for FPs and 4% for specialists. It is unclear why the decrease has been 
especially marked for FPs. It is possible that this may reflect the changing roles and scope of 
practice of  FPs and specialists as medical technologies advance. Chan (2002a) and a CIHI 
study reported that FP service provision has become less comprehensive (Tepper 2004); 
that is, FPs are referring more to specialists for services that they would have performed 
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themselves in the past. Sarma et al. (2018) reported that capitation models (APP) among FPs 
lead to more specialist referrals. The shift to virtual care in primary care practice during the 
COVID-19 pandemic on productivity will also need to be monitored once the pandemic is 
controlled (Glazier et al. 2021).

The reasons for decreased physician productivity are multifactorial and require further 
research. A major factor underlying decreased work hours may be a shift in attitudes of phy-
sicians toward a better work–life balance with reduced working hours and an increased focus 
on earlier retirement (Malko and Huckfeldt 2017; Weizblit et al. 2009). This is particularly 
relevant among female physicians, who work fewer hours and take more personal leaves 
(Weizblit et al. 2009). It is also pertinent in the context of the increasing female enrollment 
in medical schools, where the male–female ratio has shifted dramatically from 60:40 in the 
1980s (Burton and Wong 2004) to 44:56 in 2018 (CMA 2019a). However, male physicians 
have recently also reduced their working hours to approximate their female colleagues more 
closely, narrowing the gap from seven hours in 1998 to two hours in 2019. Another impor-
tant change is the reduction in working hours of older physicians, who traditionally worked 
more hours than younger physicians. This has since reversed and may be attributable at least 
in part to the attitudes of a younger generation as they age in the workforce. A greater supply 
of alternative providers, the development of group practices and the evolution of practice  
networks have also likely decreased the need for many physicians to work longer hours.

Our finding of rising physician compensation even while physician hours and produc-
tivity have decreased is paradoxical. In a comprehensive study of physician compensation, 
Grant and Hurley (2013) reported that between 2001 and 2010, the average gross income 
of physicians increased at their fastest rate since the introduction of medicare – rising by 
33% from $187,134 to $248,113 (Grant and Hurley 2013). Data from CIHI show that 
this has since increased to $332,233 in 2018, indicating that gross FFS-based physician 
income has grown at a faster rate than inflation over the past 19 years (average of 3.0% vs 
1.7% per annum) (CIHI 2020c), which is unsustainable when healthcare costs consume an 
ever-increasing proportion of the GDP. Buys et al. (2019) reported that younger cohorts of 
physicians received higher annual gross incomes compared to older cohorts at the same age, 
despite seeing similar or fewer numbers of patients. A study by CIHI (2011b) also reported 
that growth in physician fees is a major driver that accounts for over half (53%) of physician 
expenditure increases. At the same time, Ariste (2015) reported that services per physician in 
Canada decreased by 0.6% annually between 2004 and 2010, and we found that the number 
of services provided per physician on FFS decreased by 23% between 2008 and 2018, with a 
greater decrease occurring among FPs (−21%).

Some provinces have tried to reform primary care by trialling variants of the APP 
model using salaried, capitated or blended capitation variants, in part, to see whether these 
interventions improved care and cost efficiency compared to the FFS model. In Alberta, 
primary care networks (PCNs) were established in 2005, with physicians receiving either 
FFS-based or capitated payments (Peckham et al. 2018), and have been shown to lead to 
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decreased emergency department visits and hospital stays (McAlister et al. 2018), as well 
as better management of chronic diseases (Manns et al. 2011). However, several reviews of 
PCNs found an inconsistency in financial management and accountability (Peckham et al. 
2018), and it is unclear whether there is a relationship between outcomes and FFS-based or 
capitation funding models. In Ontario, FFS-based physicians had higher productivity than 
APP-based physicians (Sarma et al. 2010), but through longer working hours and more time 
spent on direct patient care (Laberge et al. 2016), that is, financial incentives increased pro-
ductivity. Marchildon and Hutchison (2016) reported that team-based capitation models 
provided better preventive care and chronic care management, although patient-reported 
outcomes were unchanged. Laberge et al. (2017) reported that enhanced FFS models using 
physician-based teams had the lowest primary care and total healthcare costs, whereas 
blended capitation models using multidisciplinary or physician-based teams were associated 
with higher primary care costs but lower total healthcare costs than FFS models. However, 
the annual report of the Office of the Auditor General of  Ontario (2016) found that the 
patient enrolment model is more expensive than the FFS model, and the Ontario Ministry 
of  Health and Long-Term Care could not demonstrate whether the new models improved 
patient access, quality of care or cost-effectiveness. Thus, primary care costs have increased 
with the reforms, although this may be offset by lower total healthcare costs per patient 
(Laberge et al. 2017). To date, various attempts to reform primary care have not led to sig-
nificant changes in total physician expenditures.

In a recent study, Uguccioni (2016) described a “wage–productivity gap” in which 
median real hourly earnings grew by only 0.09% per annum for the average Canadian 
worker between 1976 and 2014, while productivity grew by 1.12%. The situation is reversed 
for physicians in Canada, where average gross FFS-based income increased by 20%, while 
productivity decreased by 23% between 2008 and 2018; that is, the price per service has 
increased significantly. This “reverse wage–productivity gap” lies at the heart of the failure to 
increase physician services through increasing physician supply and compensation. It is pos-
sible that the “induced productivity decline hypothesis” is at play, with physicians reducing 
services when compensation exceeds their income targets. It is also possible that governments 
are politically ill-equipped to deal with the monopoly power of physicians to set fee increases, 
and alternate strategies are needed to control physician expenditures. Physicians have a right 
to work less, but compensation should be based on a combination of productivity, quality of 
care and outcomes. Rising physician compensation also contributes to the increasing income 
inequality between the top 1% of earners and the average Canadian worker (Marchildon and 
Di Matteo 2014) and must be addressed by policy makers to ensure sustainability of the 
public healthcare system.

Finally, Canadian physicians are well compensated compared to physicians from 
other developed countries. Canadian physicians are among the best compensated in the 
OECD countries with reported data, with an average gross FP income of $163,000 (US$, 
Purchasing Power Parity [PPP]) (versus an OECD average of $127,000) and an average 
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gross specialist income of $257,000 (US$, PPP) (versus an OECD average of $231,000) for 
self-employed physicians in 2016 (OECD 2020b). Canadian physicians also have one of the 
highest ratios of physician-to-average–worker incomes at 3.1 for FPs and 4.9 for specialists, 
ranking Canada second and fifth highest, respectively, among 31 OECD countries (OECD 
2019). In addition, physician expenditure growth rates have consistently exceeded inflation 
and GDP growth rates, which is financially unsustainable for the publicly funded health-
care system. To improve availability of physician services, it is imperative that governments 
understand the implications of the “induced productivity decline hypothesis” and address the 
physician “reverse wage–productivity gap” rather than rely on the current strategy of increas-
ing both physician supply and compensation because it is not yielding the intended benefits 
and is financially unsustainable.

Policy Options
Having examined physician supply, productivity and physician availability, we now discuss 
policies for managing physician supply and demand. Our analysis highlights the impor-
tance of simultaneously addressing the twin problems of physician compensation increase 
and productivity decline. As previous research has demonstrated that systems with higher 
rates of private financing are negatively associated with universality, equity, accessibility and 
quality of care (Lee et al. 2021), private financing of healthcare is not a solution. Physician 
expenditure increases should be constrained by principle-based criteria (e.g., no more than 
either the rate of inflation or GDP growth). Physician compensation should be linked to 
productivity and important patient-centred outcomes such as evidence-based care and health 
outcomes. Healthcare processes such as documentation and referrals should be automated 
and streamlined to improve productivity, and reimbursement for indirect patient care services 
should be based on value to patients. Physician productivity may be increased by greater use 
of extenders such as physician assistants. In the case of primary care, alternate care provid-
ers, such as nurse practitioners and pharmacists, should be licensed and funded to practise 
independently. Primary care teams may improve care and reduce total health costs but their 
relationship with funding models is unclear and should be monitored and adjusted. Primary 
care fund-holding organizations based on geography could be employed to improve efficiency 
and distribution of physicians (Price et al. 2015).

Limitations
There are a number of limitations to our study. As APPs comprise 20% to 28% of physician 
expenditures, using “same fee assumptions” based on FFS service levels may be inaccurate. 
The data analyzed from the CIHI National Physician Database do not include anaesthe-
sia, laboratory and imaging specialists, and services/capita calculations do not include data 
from Alberta or the Territories, which may bias the results. Overhead costs of physicians 
were not available. Physician productivity measures are impacted by the value and mix of 
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services provided, which change over time. Because the dollar value assigned to each service is 
determined through a bargaining process between the government funders and the medical 
associations at the provincial level, it may not reflect the true value that patients place on the 
services. Patient complexity is not measured in any of these databases, which varies widely 
by practice and location. Response rates for the CMA National Physician Health Surveys 
averaged 40% of a random sampling of 8,000 physicians across the country from 1998 to 
2004 and 20% of all physicians between 2004 and 2019 and may not be generalizable to all 
physicians.

Conclusion
Although physician supply in Canada has increased significantly in recent decades, physician 
productivity has decreased, resulting in a net reduction of physician services per capita. At 
the same time, physician compensation has increased, resulting in a “reverse wage–produc-
tivity gap” of more physicians, higher compensation and fewer services, which supports the 
“induced productivity decline hypothesis.” The current physician supply and compensation 
strategies do not improve physician availability, are not patient-focused, are not financially 
sustainable and need to be addressed comprehensively at a policy level.
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