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Orthopedic surgeons’ transition into full-time 
practice over the last 20 years: an analysis using 
Ministry of Health billing data

Background: Underemployment is a reality for many new graduates, who accept 
locum or part-time work as an alternative to unemployment because of lack of oppor-
tunities. We sought to analyze orthopedic surgeons’ Ontario Health Insurance Pro-
gram (OHIP) billing data over a 20-year period as a proxy of practice patterns and 
hypothesized that billing in the first 6 years of practice would be affected by under-
employment and locum. 

Methods: We analyzed the annual average billing totals of orthopedic surgeons, bro-
ken down by year of graduation, year of billings, and number of surgeons billing in 
that year. We analyzed public census data of the Ontario population size as a proxy of 
orthopedic demand. 

Results: A 2019 cross-sectional analysis showed that around 15 surgeons per gradu-
ating year were billing in Ontario from the 1995 to 2016 cohorts, while 2017 and 
2018 saw an increase to 30 and 36 actively billing surgeons, respectively. The num-
ber returned to more historical numbers in 2019, with 20 actively billing surgeons. 
For those surgeons billing in Ontario, billing trends have been roughly stable, with 
average billings increasing each year for the first 6 years in practice (p < 0.001). Year 
of graduation did not have an effect on the first 6 years of billings (p > 0.5). Billings 
were stable after 6 years in practice (p > 0.09). 

Conclusion: The Ontario health care system has not expanded to support more 
orthopedic surgeons despite the aging and growing population; despite our growing 
population, the number of surgeons being trained and retained has not matched this 
growth. Further research needs to be done to guide optimal health human resource 
decision-making.

Contexte : Le sous-emploi est une réalité pour bon nombre de personnes fraîche-
ment diplômées, qui se tournent vers des postes de suppléance ou à temps partiel 
faute d’ouvertures. Nous avons voulu analyser les données de facturation au Régime 
d’assurance-maladie de l’Ontario (RAMO) en chirurgie orthopédique sur une 
pé riode de 20 ans comme indicateur indirect des modes de pratique, et avancé 
l’hypothèse qu’au cours des 6 premières années sur le terrain, la facturation subirait 
l’effet du sous-emploi et du statut de suppléant. 

Méthodes : Nous avons analysé les facturations annuelles moyennes totales des spé-
cialistes en chirurgie orthopédique selon l’année d’obtention du diplôme, l’année de 
facturation, et le nombre de spécialistes en chirurgie orthopédique ayant facturé pour 
chacune de ces années-là. Nous avons analysé les données du recensement pour la taille 
de la population de l’Ontario comme indicateur indirect de la demande en orthopédie. 

Résultats : Selon une analyse transversale de 2019, environ 15 spécialistes en chirur-
gie orthopédique par année d’obtention du diplôme ont facturé en Ontario pour les 
cohortes de 1995 à 2016, tandis qu’en 2017 et 2018, ce nombre est passé à 30 et 36, 
respectivement. Le nombre est revenu à ce qu’il était auparavant en 2019 et 2020. 
Pour les spécialistes en chirurgie orthopédique qui facturent en Ontario, les tendances 
de facturation ont été relativement stables, avec une hausse annuelle des facturations 
moyennes pendant les 6 premières années de pratique (p < 0,001). L’année 
d’obtention du diplôme n’a pas exercé d’effet sur les 6 premières années de facturation 
(p > 0,5). Les facturations ont été stables après 6 ans de pratique (p > 0,09). 

Conclusion : Le système de santé ontarien n’a pas augmenté le nombre de postes 
en orthopédie malgré l’augmentation et le vieillissement de la population; même si 
notre population grandit, le nombre et la rétention des spécialistes en chirurgie 
orthopédique n’ont pas suivi le rythme. Il faudra approfondir la recherche pour 
mieux orienter les décisions relatives aux effectifs.
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E stablishing a career after training is challenging 
and stressful for many new surgeons. Challenges 
may include seeking employment, relocating, and 

setting up a new practice. Underemployment is a reality 
for many recent graduates, who then accept locum or 
part-time work as an alternative to unemployment 
because of a lack of opportunities.1 In Canada, those in 
neurosurgery, radiation oncology, and orthopedic surgery 
have faced the most difficulty finding employment.2 From 
2011 to 2018, 37% of orthopedic surgeons had not found 
stable employment at the time of certification. Given this 
delay, many have turned to other forms of work as a tem-
porary solution. In 2012, almost 22% of new graduates 
reported multiple locum or part-time positions, implying 
delayed time to reach full employment — that is, in their 
own practice, working full time.1

One potential factor contributing to this difficulty for 
early-career surgeons is a mismatch between physician 
supply and capacity. Recently, the physician workforce has 
grown more quickly than the general population, with a 
3.8% increase in the number of physicians between 2017 
and 2018, compared with a population growth rate of 
2.6% between the first quarter of 2017 and the last quar-
ter of 2018.3,4 When looking at more recent data, Can-
ada’s population grew by 1% from the beginning to end 
of 2021, while the physician workforce grew by 2% (1.2% 
for family physicians and 2.8% for specialists).4,5 Despite 
recent growth, Canada ranks twenty-fifth out of 
35 Organisation for Economic Cooperation and Develop-
ment countries, with an average of 2.8 physicians per 
1000 inhabitants6 The average number of physicians per 
1000 inhabitants for the 35 OECD countries was 3.2. It is 
estimated that 2.3 million people in Ontario are without 
family physicians,7 and yet 268 residency spots for family 
medicine were unfilled in 2023.8 The juxtaposition of 
underemployed graduates with a low number of physi-
cians per capita is owing to severe underfunding of the 
system rather than an over supply of  physicians.

The topic of unmet orthopedic demand has been prev i-
ously studied, demonstrating that Ontario, the largest 
province in Canada, has half the estimated surgeons per 
100 000 population required to meet demand.9,10 This has 
led to wait times being a critical advocacy point by the 
Canadian Orthopaedic Association.11,12 Wait times are par-
ticularly challenging for patients needing to undergo hip 
and knee replacement. A recent study showed that patients 
who wait more than 6 months for hip and knee arthro-
plasty experience a significant decrease in quality of life 
and increase in frailty.13 Ontario has set a quality-based 
procedure target of 6 months for hip and knee replace-
ments. Ontario’s own targets for knees are met only 60% 
of the time, with an average wait time of 189 days, and tar-
gets for hips are met 64% of the time, with an average wait 
time of 156 days.14 Performance varies substantially within 
the province, with our institution — University Hospital, 

London Health Sciences Centre — meeting targets for 
knee arthroplasty 32% of the time (average wait 402 d), 
and targets for hip arthroplasty 25% of the time (average 
wait 390 d).14 This is a large academic centre in a major 
urban centre. These data make it clear that patients are not 
getting the care they need when they need it. Although 
orthopedic care encompasses more than hip and knee 
arthroplasty, this is a salient point for many patients and is 
a proxy of the difficult access to orthopedic services.

To have meaningful discussion on physician workforce 
planning, the investment made by the public to train new 
orthopedic surgeons in a publicly funded system must also 
be accounted for. At an approximate public cost of 
$780 000 to train a specialist, understanding the orthopedic 
workforce may also offer insight into the millions of dol-
lars spent training these specialists and whether they are 
being used effectively after their training is completed.15

Recent analysis of changes in surgical practice patterns 
is lacking. Chan and colleagues16 examined practice pro-
files of older Ontario physicians based on Ontario Health 
Insurance Plan (OHIP) billings, with an identified cohort 
of 2055 physicians aged 65 years and older, followed from 
1989 to 1996. Older physicians were overrepresented in 
surgical specialties, pediatrics, and diagnostic imaging, and 
among specialists in rural areas. Many older physicians had 
reduced workloads, with 60% working part time. Older 
family physicians were less likely to work in obstetrics and 
emergency medicine, participated in more operations as 
surgical assists, and treated an older patient population. 
These findings demonstrated the areas of practice that 
younger physicians needed to absorb over time to provide 
comprehensive patient care.

Health human resource planning is a complex process 
involving multiple factors where a single solution may not 
work for everyone; objective data may be an important tool 
to understand the evolution of surgical practice patterns. 
An analysis of practice patterns showing how these pat-
terns have changed over the last 20 years could help sur-
gical trainees prepare for their careers, and guide health 
care policy and planning.

The primary objective of this study was to determine 
how the first 6 years of orthopedic surgeons’ billings have 
changed in the last 20 years. Secondary objectives were to 
determine whether billings changed after 6 years of prac-
tice and how the number of physicians in practice has 
changed over time.

Methods

We analyzed average yearly OHIP billings in orthopedic 
surgery, submitted to the Ontario Ministry of Health 
from 1989 to 2019. These billings were adjusted to the 
consumer price index of 2018. We analyzed the number 
of surgeons billing each year and the average fees billed 
per year by year of graduation. We used a linear regres-



RESEARCH

 Can J Surg/J can chir 2024;67(2) E167

sion model to analyze average yearly billings as a function 
of year of residency graduation. We split data into early 
career years, namely the first 6 years in practice, and 6 or 
more years.

We used the Canadian Post-MD Education Registry 
(CAPER) to determine the number of orthopedic surgeons 
who finished residency training in Ontario each year from 
1989 to 2017. We used residency positions on the Canad-
ian Resident Matching Service (CaRMS) from 2013 to 
2021 as a rough proxy of future surgeon output. Data were 
analyzed using SPSS.

Results

From 1989 to around 2011, the number of orthopedic 
surgeons who completed their training in Ontario ranged 
from 15 to 30 surgeons per year. From 2012 to 2016, the 
number of surgeons graduating from Ontario institutions 
increased steadily, with a peak of 55 residents graduating 
in 2016 (Figure 1). There appears to have been a sharp 
reduction in the number of residency spots available after 
2016, with 27 orthopedic residency spots available in 
Ontario in 2021, projecting a max imum of 27 graduates 
from Ontario institutions in 2026. (Figure 1). The overall 
number of orthopedic surgeons with OHIP billings 
increased overall from 1993 to 2021 (Table 1).

When looking at actively billing surgeons in Ontario, a 
cross-sectional analysis in 2019 showed an average of 15 
(range 10–20) surgeons billing the Ministry of Health per 
year of residency graduation from 1995 to 2016. There 
was an increase in 2017–2018, with a peak of 36 surgeons 

who finished residency in 2018 (Figure 2). Figure 2 shows 
the number of actively billing surgeons in Ontario by year 
of residency graduation.

The number of actively billing surgeons and trained 
surgeons diverged from 2007 to 2018. This can be seen by 
comparing Figure 1 and Figure 2 (Figure 3).

Within the first 6 years of practice, we observed a statis-
tically significant increase in income, adjusted for inflation, 
for each year in practice (p < 0.001). There was no effect of 
year of graduation (p  =  0.5) (Figure 4). Income did not 
increase after 6 years of practice (p = 0.09).

discussion

The most striking finding in this study was the asynchrony 
in orthopedic surgeon supply and new surgeons starting to 
bill in Ontario. There appeared to have been an attempt to 
increase supply between 2012 and 2016 without a syn-
chronized match in new surgeons’ billings. This can 
understandably lead to stressors for new graduates owing 
to the scarcity of opportunities. We can assume that gradu-
ates at that time may have made decisions that they would 
not have otherwise made. Some of these graduates may 
have had to emigrate to another province or another coun-
try. For those who were able to secure employment in 
Ontario, they may have accepted a position in a subspe-
cialty or location that they would not have otherwise 
 chosen — these are areas for further research.

Certainly, we can appreciate a lag in surgeon output as 
the increase in new surgeons graduating from 2012 to 
2016 reflects decisions made around 2007 to 2011, given 

Fig. 1. Number of orthopedic surgery graduates in Ontario by residency graduation year, from the Canadian Post-MD Education 
 Registry data set, and predicted number of graduates, calculated by looking at the number of filled orthopedic surgery residency 
spots in a given year, and adding 5 years to it.

0

10

20

30

40

50

60

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

N
o

. o
f 

o
rt

h
o

p
ed

ic
 s

u
rg

er
y 

g
ra

d
u

at
es

Residency graduation year

Total Ontario graduates

Predicted Ontario graduates



RECHERCHE

E168 Can J Surg/J can chir 2024;67(2) 

orthopedic surgery is a 5-year program. As such, it would 
be interesting to understand the rationale that led to these 
initial decisions to increase the number of training spots 
for more surgeons and then the reason to cut that number 
back so quickly, a decision that would have an acute effect 
on the transition from medical school to residency.17–19

We observed that the average billings in the first 6 years 
of orthopedic practice have not changed in the last 20 years, 
which was an unexpected finding. Given the reports of 
underemployment, we expected a decrease in productivity 
in more recent years as new graduates undertake further 
sub specialization.2 Younger graduates seem to have similar 
billing patterns to older graduates. With that being said, 
billings tell only part of the story. More recent graduates 
may have similar billings to their predecessors, but they 
may be accomplishing this by doing more overnight and 
weekend work (which pays after-hours premiums), fellow-
ships (in which they can bill as surgical assistants), or 
unscheduled surgeries during locums, given that billing 
histories do not equate to insight on full-time employ-
ment. Regardless, we found that those who were billing in 
Ontario — whether they had secured full-time employ-

ment or not — did not have a financial disadvantage in 
terms of fee-for-service billings.

Our data suggest that, on average, 15 (± 5) new ortho-
pedic surgeons are added to the Ontario workforce each 
year, a number that has been relatively stable in the last 
20 years with the exception of a slight peak in 2018 with 
36 surgeons. Since 1993, the number of orthopedic surgeons 
with OHIP billings appeared to increase steadily. When 
viewed in the context of the number of surgeons per gradu-
ating year, which has mostly stayed the same, a few interpre-
tations are possible. For instance, surgeons may not be retir-
ing and leaving practice, fellows without full-time 
employment may be contributing to billings, or surgeons 
who practised outside the country or province may have 
returned to Ontario. These could account for the variations, 
with some years seeing a decrease in the orthopedic surgeon 
pool in Ontario, an area of potential future research.

The aging population in Ontario implies an increased 
demand for orthopedic services. Our data suggest that, for a 
brief period of time, the number of training spots increased 
to support this need. However, health care system funding 
did not appear to match this increase, leading to wasted 
public resources for training, potentially increased stressors 
for graduating surgeons, and lack of full retention of these 
highly trained and valuable resources for the province.

Limitations

We used average billing data in Ontario, which can lead 
to potential confounders and limit generalizations. As 
such, we could not extrapolate the degree of employment 
of individual surgeons. A more recent graduate could be 
billing in a similar manner in their first 5 years after 
gradu ating residency as their predecessors, but doing so 
through locums, surgical assisting, and after-hours cases. 
This requires working more difficult hours or a more 
unstable job situation and reflects not using graduates as 
training intended. Therefore, using billing as a proxy for 
having a job may be overstating the successes of recent 
graduates in finding meaningful employment. Moreover, 
since this data set used billings in Ontario, surgeons with 
income from other provinces would not be captured. The 
data set also does not capture the number of phys icians 
retiring from practice, as our study evaluated only a cross-
section in 2019. We did not capture the dynamic changes 
that had occurred in previous years. Future studies involv-
ing a national data set, such as data housed at the Cana-
dian Institute for Health Information, can be con sidered. 
Overall, the purpose of our analysis was to add to our 
understanding of health human resource planning and 
spur further discussion and research.

Another limitation is with CAPER data, which show 
only the year a trainee finished their training. There may 
be fluctuations from fellowships, personal leaves, graduate 
work, or repeating a year for a multitude of reasons. The 

Table 1. Number of orthopedic surgeons with Ontario Health 
Insurance Plan (OHIP) billings each year, and the change from 
previous year

Year
No. of orthopedic surgeons 

billing OHIP Change from previous year

1993 376 –

1994 368 –2.13

1995 364 –1.09

1996 377 3.57

1997 376 –0.26

1998 398 5.85

1999 410 3.02

2000 413 0.73

2001 426 3.15

2002 445 4.46

2003 440 –1.12

2004 443 0.68

2005 464 4.74

2006 481 3.66

2007 495 2.91

2008 509 2.83

2009 518 1.77

2010 551 6.37

2011 564 2.36

2012 586 3.90

2013 607 3.58

2014 624 2.80

2015 650 4.17

2016 638 –1.85

2017 659 3.29

2018 680 3.19

2019 681 0.15

2020 666 –2.20

2021 685 2.85
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use of CaRMS data to assess the number of trainees has 
similar limitations, as these show only how many residency 
spots there are upon matching. The ultimate number of 
graduates can fluctuate for the same reasons as with 
CAPER data, but also from trainees switching in and out 
of orthopedic surgery to or from other specialties.

conclusion

Although there was an attempt to increase the number of 
orthopedic surgeons to serve the population of Ontario by 

increasing training spots, this was not followed with an 
increase in newly practising surgeons entering the system. 
As such, it appears that the asynchrony between newly 
gradu ated surgeons and capacity for them to practise led to 
an underemployment crisis. This appears to have been 
addressed by again reducing the number of graduating sur-
geons, rather than by increasing resources for practising sur-
geons to serve the patients of Ontario. As such, the delivery 
of orthopedic care did not see real improvement. Given the 
increasing age of the population, the demand for orthopedic 
care will likely increase substantially over the coming years, 

Fig. 2. Number of orthopedic surgeons billing in Ontario in 2019 as a function of year of residency graduation.
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Fig. 3. Number of orthopedic surgery graduates and orthopedic surgeons who were actively billing in Ontario, by residency gradua-
tion year, demonstrating a divergence from 2007 to 2018 between the number of actively billing surgeons and the number of trained 
surgeons in Ontario. 
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while the increasing age of surgeons and related increase in 
retirement will lead to a decrease in the supply. Decreasing 
the number of trainees rather that increasing health care 
funding will not help with this problem. An interesting area 
of future study could be an analysis of the career decisions of 
orthopedic graduates from 2009 to 2016, a period with sub-
stantial asynchrony between the number of surgeons being 
trained versus those retained and practising in Ontario. 
Future research should focus on matching the needs of the 
population to the number of trainees and the funding 
required for fruitful employment upon graduation.
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