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Feminization of the Rheumatology Workforce: A Longitudinal
Evaluation of Patient Volumes, Practice Sizes, and Physician
Remuneration
Jessica Widdifield1, Jodi M. Gatley2, Janet E. Pope3, Claire E.H. Barber4, Bindee Kuriya5,
Lihi Eder6, Carter Thorne7, Vicki Ling2, J. Michael Paterson8, Vandana Ahluwalia9,
Courtney Marks10, and Sasha Bernatsky11
ABSTRACT. Objective. To compare differences in clinical activity and remuneration between male and female
rheumatologists and to evaluate associations between physician gender and practice sizes and patient volume,
accounting for rheumatologists’ age, and calendar year effects.
Methods. We conducted a population-based study in Ontario, Canada, between 2000 to 2015 identifying
all rheumatologists practicing as full-time equivalents (FTEs) or above and assessed differences in practice
sizes (number of unique patients), practice volumes (number of patient visits), and remuneration (total feefor-service billings) between male and female rheumatologists. Multivariable linear regression was used to
evaluate the effects of gender on practice size and volume separately, accounting for age and year.
Results. The number of rheumatologists practicing at ≥ 1 FTE increased from 89 to 120 from 2000 to 2015,
with the percentage of females increasing from 27.0% to 41.7%. Males had larger practice sizes and practice
volumes. Remuneration was consistently higher for males (median difference of CAD $46,000–102,000
annually). Our adjusted analyses estimated that in a given year, males saw a mean of 606 (95% CI 107–1105)
more patients than females did, and had 1059 (95% CI 345–1773) more patient visits. Among males and
females combined, there was a small but statistically significant reduction in mean annual number of patient
visits, and middle-aged rheumatologists had greater practice sizes and volumes than their younger/older
counterparts.
Conclusion. On average, female rheumatologists saw fewer patients and had fewer patient visits annually relative to males, resulting in lower earnings. Increasing feminization necessitates workforce planning to ensure
that populations’ needs are met.
Key Indexing Terms: gender, health human resource planning, rheumatology, workforce
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In industrialized countries, there has been a substantial shift in
the gender distribution of the medical workforce with physician
workforces becoming increasingly female, a concept termed as
“feminization of medicine”.1,2,3 An increasing body of evidence
has identified specific attributes of female physicians relative
to their male counterparts, including stronger patient–physician
partnerships and more effective communication styles,4,5
spending more time with their patients,6,7 focusing more on
preventive health services,4,8,9,10 and providing more guideline-concordant care.9,11,12 Consequently, patients under the
care of female physicians may potentially achieve better patient
outcomes,13,14,15 although these observations are subject to
ongoing debate. Conversely, concerns have been raised that
increasing workforce feminization may result in reduced
patient access as some studies have found that, on average,
female physicians work fewer hours than males,16,17,18,19 and/
or work on a part-time basis,19,20 and are more likely to take
periods of leave.16
To date, most attention has been focused on the increasing
representation of female physicians in primary care workforces.21
However, some specialty-based workforces are increasingly
seeing more female representation including urology,22 immunology,23 dermatology,16 geriatric medicine,17 endocrinology,18
pediatrics,19 and obstetrics.20 The subspecialty of rheumatology
has also seen a restructuring of the gender composition of its
workforce. In Canada, females accounted for less than one-third
of rheumatologists in 1995, but reached parity in 2015, with an
upward trajectory since.24 In particular, many younger Canadian
rheumatologists are female, accounting for 72% of rheumatologists < 45 years of age as of 2018.24 Limited research in this field
suggests that female rheumatologists may also have different
practice patterns than males.25,26,27 While less is known about
gender differences in practice patterns specific to the rheumatology setting, the increasing proportion of females in the rheumatology workforce may have implications for future physician
supply and patient access.
In light of the rapidly changing demographics of the
rheumatology workforce, it is crucial to understand how feminization is influencing clinical capacity. Thus, we sought to compare
differences in clinical activity and remuneration between male
and female rheumatologists in a government-funded healthcare
setting, and to evaluate the effects of physician gender on clinical
activity, accounting for rheumatologists’ age and calendar year
effects.
METHODS

Study design and setting. We conducted a population-based, retrospective,
observational study in Ontario, Canada. We analyzed the administrative
databases held at ICES from the province of Ontario, comprising data of
approximately 14 million residents (as of 2015) who are covered under a
publicly funded healthcare system. As of 2015, approximately 40% of the
Canadian rheumatology workforce resided in Ontario.26
Data sources. We identified rheumatologists and patient visits with rheumatologists between April 1, 2000 and March 31, 2015. Rheumatologists
were identified using the ICES Physician Database, a physician registry that
is constructed and regularly validated using the Ontario Health Insurance
Plan (OHIP) Corporate Provider Database, the Ontario Physician Human

Resources Data Centre Database, and physicians’ OHIP fee-for-service
billing claims. The ICES Physician Database provides information on physician demographics and types of certified specialties, and is linkable to the
OHIP Claims History Database to quantify the health services provided by
each physician (detailed below). Rheumatologists were excluded from years
where they had no claims, with the date of the last claim used to identify
the year first excluded. They could reenter the workforce upon resuming
activity.
The OHIP Claims History Database was used to identify patients ≥ 18
years of age seen by rheumatologists. The services rendered are identified
using specific fee codes in the OHIP Schedule of Benefits. These billing
claims also indicate the location of service (e.g., hospital vs office based).28
We obtained patient demographic information and vital status from the
OHIP Registered Persons Database.
These datasets were linked using unique encoded identifiers and analyzed
at ICES. (www.ices.on.ca). The use of the data in this project was authorized
under section 45 of Ontario’s Personal Health Information Protection Act,
which does not require review by a research ethics board.
Analysis. All outcomes were reported at the provider level and were stratified
by physician gender and aggregated on an annual basis. In order to quantify
clinical activity, we calculated clinical full-time equivalents (FTEs) using
annual fee-for-service billing claims, which are submitted by all rheumatologists in Ontario including those working in hospitals. Rheumatologists
practicing at least 1 clinical FTE were defined as those who were at or
above the 40th percentile of total billings each year.29 We identified the
total number of rheumatologists and the number working at least 1 clinical FTE. Rheumatologists practicing < 1 FTE (about one-third of the
Ontario rheumatology workforce during this period)25 were not included
in the remaining analyses of practice sizes, volumes, and remuneration as
their primary roles are more likely to be in research, administration, and/
or teaching, rather than clinical care and they therefore also receive institutional salary support outside of fee-for-service billing claims.
We also identified rheumatologists who worked at least 209 days in a
given year (an alternative FTE benchmark)25 with at least 3 patient visits on
those days, as a secondary measure of clinical activity in order to account for
number of days spent providing clinical care. Patient contacts were defined
as any in-person clinical service (i.e., patient claim) with any outpatient or
inpatient fee code.
Annual median practice volume (i.e., the number of patient visits in
an outpatient setting) and median practice size (i.e., the number of unique
patients seen) were reported. We also described the number of rheumatologists according to practice size and practice volume categories in 2000,
2007, and 2015. Practice size categories were based on the number of
unique patients seen (i.e., < 1500, 1500–1999, or ≥ 2000 patients), whereas
practice volume categories were based on the number of patient visits
(i.e., < 3500, 3500–4999, or ≥ 5000 patient visits). We estimated median
payments to rheumatologists in Canadian dollars, defined as the sum of
paid fee-for-service billings and alternative payments (e.g., from additional hospital service). Median was chosen for outcomes with nonnormal
distributions. For all outcomes, effect sizes were reported as either mean or
median differences. We compared annual values by gender each year using
either the Mann-Whitney U test or chi-square test, as appropriate.
Multivariable linear regression was used to evaluate the effect of physician gender on practice volume and practice size separately, controlling for
physician age (categorical) and year (continuous). We tested an interaction
between gender and year by running models separately by gender for the
effect of individual years on practice size and practice volume, controlling
for physician age. In a sensitivity analysis, rheumatologists who fell within
the highest and lowest 5% of practice volume or practice size were excluded,
and all models were run again with the truncated sample. This was intended
to evaluate whether outlier physicians influenced the results.
All analyses were performed at ICES using SAS version 7.15 (SAS
Institute).
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RESULTS
Annual total number of all rheumatologists and clinical FTEs by
physician gender. The total number of rheumatologists increased
from 146 in 2000 to 194 in 2015 (Table 1). Overall, there was
an increasing percentage of females in the workforce over time,
reaching 49.0% of the workforce in 2015.
Across all years, the percentage of rheumatologists working
at least 1 clinical FTE ranged from 25.3% to 43.0% for females,
whereas 57.0% to 74.7% of the clinical FTE workforce was male
over the same time period. Approximately half of all female
rheumatologists worked in a clinical FTE capacity, whereas
the majority (64.7–72.0%) of males were working in an FTE
capacity during this period (Table 1).
As an alternative clinical FTE measure, the total number of
rheumatologists who saw at least 3 patients in any setting on at
least 209 days out of the year identified 15–20 females (40–72%)
and 43–55 males (67–85%) annually (Supplementary Table 1,
available with the online version of this article). A significantly
lower percentage of females met this secondary benchmark of
clinical activity, as compared to males, across over two-thirds of
the study years.
Comparison of practice sizes and volumes between female and
male rheumatologists. Among both male and female clinical
FTE rheumatologists, there were trends toward decreasing
median practice sizes (number of unique patients seen annually)
over the study period (Table 2). For females, median practice
size was 1605.5 patients (IQR 1276–2228) in 2000 vs 1468.5
patients (IQR 1212–1984) in 2015. For males, median practice
size was 2242 patients (IQR 1606–2936) in 2000 vs 1948.5
patients (IQR 1433–2562) in 2015. Males had significantly

larger median practice sizes compared to females in all but 1
year (2001). The gap in median practice sizes between males and
females fluctuated over the study span, with a nonsignificant gap
of 356 (95% CI –92 to 805, P = 0.11) in 2001, up to a high of
677 more patients for males (95% CI 389–979, P < 0.0001) in
2012.
While practice sizes declined over time for both genders,
median practice volumes (total patient visits annually) were relatively stable for males, but trended toward decline for females
over the study span, with the gap widening over time. Males had
significantly larger median practice volumes in most years. Gaps
in median practice volume between males and females varied
over the study period, ranging from a minimum nonsignificant
gap of 668 visits in 2001 (95% CI –73 to 1490) to a peak of
1486 more patient visits (95% CI 628–2517) for male rheumatologists in 2008 (Table 2).
When median practice size was examined categorically over
3 years (2000, 2007, and 2015), there was a consistently smaller
percentage of female rheumatologists in the “large” practice category (i.e., ≥ 2000 unique patients) and in the highest practice
volume category (i.e., ≥ 5000 patient visits) relative to male rheumatologists (Supplementary Table 2, available with the online
version of this article).
Comparison of annual remuneration between female and male
rheumatologists. The annual median payments to individual
rheumatologists increased for both males and females during the
study period (Table 3). Median female remuneration spanned
$199,730 (IQR $180,696–262,409) in 2000 to $362,522 (IQR
$309,503–437,127) by 2015, whereas male remuneration went
from $285,930 (IQR $211,796–354,507) in 2000 to $403,903

Table 1. Annual total number of all rheumatologists and rheumatologists working at least 1 clinical FTE in Ontario, between 2000 and 2015, by physician
gender.
Total No. Rheumatologists and Breakdown by Gender
Rheumatologists Working At Least 1 FTEa		
Rheumatologists 		
								Working At Least 1
								FTE Out of the Total 		
								No. Rheumatologists 		
								Within Each Gender
Year
Total, n
Female, n (%)
Male, n (%)
Total, n
Female, n (%)
Male, n (%)
Female, %
Male, %
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
a

146
152
154
148
148
151
154
155
156
160
161
176
177
186
183
194

50 (34.2)
51 (33.6)
51 (33.1)
53 (35.8)
53 (35.9)
54 (35.8)
55 (35.7)
59 (38.1)
62 (39.7)
68 (42.5)
68 (42.2)
79 (44.9)
81 (45.8)
89 (47.8)
89 (48.6)
95 (49.0)

96 (65.8)
101 (66.4)
103 (66.9)
95 (64.2)
95 (64.2)
97 (64.2)
99 (64.3)
96 (61.9)
94 (60.3)
92 (57.5)
93 (57.8)
97 (55.1)
96 (54.2)
97 (52.2)
94 (51.4)
99 (51.0)

89
92
95
91
90
91
94
94
96
97
98
107
107
114
114
120

24 (27.0)
25 (27.2)
24 (25.3)
26 (28.6)
24 (26.7)
26 (28.6)
30 (31.9)
29 (30.9)
35 (36.5)
31 (32.0)
31 (31.6)
39 (36.5)
43 (40.2)
49 (43.0)
48 (42.1)
50 (41.7)

65 (73.0)
67 (72.8)
71 (74.7)
65 (71.4)
66 (73.3)
65 (71.4)
64 (68.1)
65 (69.2)
61 (63.5)
66 (68.0)
67 (68.4)
68 (63.6)
64 (59.8)
65 (57.0)
66 (57.9)
70 (58.3)

48.0
49.0
47.1
49.1
45.3
48.2
54.6
49.2
56.5
45.6
45.6
49.4
53.1
55.1
53.9
52.6

67.7
66.3
68.9
68.4
69.5
67.0
64.7
67.7
64.9
71.7
72.0
70.1
66.7
67.0
70.2
70.7

Denominator for % is the total of FTE rheumatologists. FTE: full-time equivalent.
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4488.5 (3421.5–5253.5)
4640 (3805–5608)
4329.5 (3499–5164)
4020 (3365–5060)
4587 (3924–5348.5)
4506 (3720–5423)
4242 (3493–5299)
4438 (3539–5175)
4173 (3273–4997)
4322 (3564–5097)
4370 (3516–5048)
4074 (3485–4964)
3807 (3134–4901)
3832 (3269–4594)
3966.5 (3287–4645)
4252.5 (3318–4851)

5199 (4195–6461)
5180 (4253–6622)
5219 (3851–6615)
5263 (4089–6898)
5127 (4018–7501)
5384 (4107–7652)
5603.5 (4094–8234)
5396 (3986–8282)
5659 (4034–7879)
5362.5 (3817–7880)
5029 (4035–8205)
5210 (4092.5–7653.5)
5229.5 (4116–7703.5)
5090 (3825–7582)
5096 (3737–7776)
5014 (3672–7269)

199,730.20 (180,695.50–262,409.30)
222,454.90 (188,688.70–269,354.90)
211,667.00 (182,897.90–250,350.10)
209,481.60 (183,690.60–253,215.40)
238,171.10 (198,609.20–27,7243.70)
228,396.10 (193,815.20–292,459.30)
245,095.00 (205,204.20–283,709.60)
269,226.60 (215,337.40–301,442.60)
296,865.10 (231,641.50–333,425.60)
298,668.90 (239,118.40–328,743.60)
320,305.60 (275,121.80–346,702.10)
314,771.60 (290,131.10–386,321.80)
333,453.10 (279,504.40–391,388.20)
331,245.70 (293,372.50–386,791.50)
344,056.20 (285,992.00–393,329.50)
362,522.00 (309,503.00–437,127.40)

Female, Median (IQR)

Payments to individual rheumatologists in unadjusted Canadian dollars.

251,595.80 (199,366.90–333,163.60)
258,463.90 (208,455.90–342,156.70)
252,449.90 (199,647.50–314,882.60)
263,003.80 (213,712.80–325,656.30)
272,357.00 (227,868.90–335,432.30)
292,459.30 (238,290.70–392,425.50)
291,249.50 (238,516.80–405,151.70)
299,931.70 (245,636.10–397,507.10)
334,931.10 (269,413.00–452,917.60)
334,562.60 (274,796.20–459,641.60)
346,341.20 (295,856.70–490,270.70)
382,894.40 (311,205.30–519,672.00)
382,047.50 (319,793.60–485,662.40)
367,886.40 (305,830.90–482,377.70)
389,029.80 (313,773.90–491,499.10)
388,732.80 (311,924.00–491,598.90)

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

a

Total, Median (IQR)

Year

Male, Median (IQR)

56,125.00 (18,272.10–101,713.70)
50,342.50 (13,534.40–91,321.00)
60,264.90 (29,022.70–98,546.30)
72,726.40 (40,313.10–109,344.00)
52,828.30 (21,111.80–91,211.30)
83,007.00 (46,897.20–131,020.70)
78,804.50 (39,996.70–128,666.80)
68,404.80 (29,054.00–114,356.50)
94,773.80 (46,018.70–143,569.90)
83,268.80 (36,424.30–143,275.30)
62,041.30 (19,928.60–118,770.20)
102,176.10 (58,457.50–152,821.20)
95,571.20 (54,125.80–136,502.30)
86,207.00 (39,291.40–139,697.50)
89,533.50 (42,881.50–138,858.80)
45,556.10 (951.60–92,470.40)

Median Difference (95% CI)

P
0.02
0.11
0.04
0.001
0.04
0.005
0.0004
0.009
0.002
0.003
0.02
< 0.0001
< 0.0001
< 0.0001
< 0.0001
0.002

0.003
0.008
0.0002
< 0.0001
0.001
< 0.0001
< 0.0001
0.0004
< 0.0001
0.0003
0.007
< 0.0001
< 0.0001
0.0001
0.0001
0.04

P

Median Difference
(95% CI)

2030 (1418–2780)
1605.5 (1276–2228)
2242 (1606–2936)
508 (104–975)
2166 (1485–2837)
1768 (1371–2649)
2263 (1651–2877)
356 (–92 to 805)
2064 (1544–2653)
1762 (1330–2428.5)
2153 (1590–3079)
385 (14–770)
1973 (1521–2683)
1575 (1245–1957)
2149 (1729–3098)
574 (260–939)
1962.5 (1515–2747)
1620 (1462–2276)
2066 (1584–3123)
376.5 (25–805)
1988 (1478–2905)
1687.5 (1300–2041)
2165 (1549–3060)
507.5 (156–944)
1963 (1475–2975)
1540.5 (1254–2042)
2257 (1582–3345)
623 (285–1064)
1948 (1399–2824)
1641 (1293–2221)
2063 (1532–3077)
463 (119–899)
1891 (1396.5–2778)
1655 (1211–2170)
2011 (1556–3121)
516 (169–892)
1925 (1403–2717)
1519 (1282–2095)
2120 (1526–3088)
545 (178–958)
1939.5 (1368–2755)
1745 (1325–2071)
2139 (1427–3088)
407 (62–835)
1829 (1351–2625)
1510 (1119–1989)
2143.5 (1554.5–2931.5) 592 (283–902)
1819 (1274–2467)
1455 (1137–1994)
2097.5 (1613.5–2949.5) 677 (389–979)
1720.5 (1259–2303)
1311 (1102–1836)
1983 (1500–2690)
550 (304–835)
1719 (1279–2306) 1451.5 (1123.5–1873.5) 1934.5 (1533–2498) 501.5 (266–756)
1779 (1296–2265)
1468.5 (1212–1984)
1948.5 (1433–2562) 404.5 (144–682)

285,930.30 (211,795.80–354,506.90)
270,351.90 (216318.40–360,675.90)
279,656.90 (219,073.00–355,171.20)
295,498.40(228,063.60–357,545.50)
291,854.70 (239,215.50–368,793.40)
317,353.20 (258,667.30–411,608.40)
329,291.00 (264,320.40–432,141.30)
326,978.20 (267,005.70–439,878.20)
379,693.30 (312,623.90–502,307.50)
380,515.00 (282,318.70–507,681.60)
386,585.00 (301,676.30–520,005.10)
430,162.40 (356,362.40–547,826.90)
425,484.30 (358,047.70–519,733.40)
429,770.20 (335,206.90–539,754.20)
427,442.60 (338,463.20–542,642.00)
403,903.40 (313,296.80–544,703.10)

868 (54–1602)
0.03
668 (–73 to 1490)
0.08
834 (72–1694)
0.03
1187.5 (400–2070) 0.004
716.5 (–138 to 1717) 0.10
1079 (75–2122)
0.03
1328.5 (442–2350) 0.003
1183 (343–2201)
0.006
1486 (628–2517)
0.001
1011 (147–2008)
0.02
883 (99–1976)
0.03
1180.5 (437–2065) 0.001
1443.5(776–2252) < 0.0001
1191 (488–1933)
0.0007
1232 (504–1961)
0.0004
924.5 (193–1717)
0.01

Outpatient visits included only face-to-face patient assessments. b Both genders combined.

4823 (3926–6068)
4946.5 (3882–6207)
4987 (3626–6086)
4869 (3799–6553)
4947 (3948–6729)
5265 (3866–7004)
5153 (3915–6854)
5080.5 (3668–6740)
4954 (3770.5–6696)
4824 (3711–6656)
4748 (3820–7137)
4595 (3773–6582)
4581 (3408–5966)
4500 (3485–6043)
4528 (3444–6083)
4595.5 (3458–6325)

Table 3. Comparison of annual physician remuneration among male and female rheumatologists.a

a

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

		
Practice Volume				
Practice Size		
Year
Totalb, Median (IQR)
Female, Median (IQR) Male, Median (IQR) Median Difference
P
Totalb, Median (IQR) Female, Median (IQR)
Male, Median (IQR)
				
(95% CI)					

Table 2. Comparison of annual median (IQR) practice volumes (total patient visitsa) and practice sizes (number of unique patients seen) among female and male rheumatologists.

(IQR $313,297–544,703) in 2015. Across years, male remuneration was significantly higher than female remuneration,
with the median difference (gross earnings gap) ranging from
$45,556 to $102,176.
Association of rheumatologist gender with practice volume and
sizes. In the multivariable regression model for practice volume
(adjusted for age and year), we found that female gender was
associated with lower practice volume (–1058.9 patient visits,
95% CI –1773.3 to –344.5; Table 4). In the model for gender
and practice size (adjusted for age and year), there was also an
association with female gender and lower practice size (–605.8
unique patients, 95% CI –1104.5 to –107.1). Rheumatologists
in the middle age group (45–64 yrs of age) tended to have larger
practice sizes and service volumes, whereas older providers (≥ 65
yrs of age) tended to have lower service volumes, as compared
to the younger rheumatologists (< 45 yrs of age), adjusting for
gender and year.
In the multivariable regression models stratified by gender,
there was an increase in practice volume among male rheumatologists in 2008 of 1458.7 visits (95% CI 82.3–2835.0), relative
to 2000, and adjusted for age (Supplementary Table 3, available
with the online version of this article). Practice volume declined
among males ≥ 65 years of age (by –1254.3 visits annually, 95%
CI –2145.0 to –363.6), whereas practice size increased among
middle-aged males 45–64 years of age (by 1028.7 patients
annually, 95% CI 639.4–1417.9), both relative to the youngest
age group (< 45 yrs of age). Among females, practice volume
increased for middle-aged women by 498.6 visits annually (95%
CI 267.0–730.3).
In the sensitivity analyses involving the truncated sample, our
multivariable regression model confirmed that female gender
was still negatively associated with both practice size and practice volume after adjusting for age and year (Supplementary
Table 4, available with the online version of this article).
However, increase in year was negatively associated with practice size (fewer unique patients being seen annually), with no
effect for practice volume. Relationships with physician age were
similar to those in the main analysis, except that there was no
effect of belonging to the middle age group on practice volume.
In the models for year stratified by gender and adjusted for age,
there were no clear effects within genders on practice volume,

but practice sizes fluctuated over time (Supplementary Table 5,
available with the online version of this article). Similar results
to those observed in the main analyses were seen for age group in
the gender-stratified models, controlling for year.
DISCUSSION
We examined longitudinal changes in clinical activity and
remuneration between male and female rheumatologists over
a 15-year period in the setting of a provincial-payer healthcare
system for all rheumatology services. We observed growth in the
number of rheumatologists and those working at least 1 clinical
FTE. The percentage of rheumatologists who worked at least 1
clinical FTE was consistently higher for males (65–72%) than
females (50%). By calendar year, median practice sizes tended
to decline for both genders, whereas practice volumes were
relatively stable for males but declining among females. Female
rheumatologists nearly always had lower practice sizes, patient
volumes, and remuneration than males. After controlling for age
and year, female gender was still associated with lower practice
sizes and practice volumes. These findings highlight key differences in volume of services between males and females that are
essential to account for in rheumatology workforce planning.
Our findings of decreasing practice size and practice volume
for both female and male rheumatologists in Ontario are in line
with prior findings within rheumatology, for other clinical specialties, and among physicians, more generally, in Canada.25,30,31,32,33
Previously, we found that the median number of days with any
patient visit fell from 231 days to 205.5 days between 2000 and
2015 among all rheumatologists in Ontario.25A separate study of
all physicians in Ontario found a 14% decrease in yearly patient
visits from 1992 to 2013, although the number of distinct
patients seen was stable.32 In Canada, decreases in weekly work
hours devoted to patient care have been observed among all
physicians since the early 1990s.30,31,32,33 These reductions may
reflect the trend among younger cohorts of physicians to have
decreasing numbers of visits each year compared to physicians
from older generations. Indeed, younger physicians (< 35 yrs of
age) in the United States and Canada report working fewer hours
than previous cohorts,34,35 which may partly reflect the high
importance placed on work-life balance among this generational
group. Additional contributing factors could be the increasing

Table 4. Multivariable linear regression models testing the association of rheumatologist gender with mean practice volume (total patient visits) and annual mean
practice size (number of unique patients seen) among rheumatologists between 2000 and 2015.
Model 1: Practice Volume		
Estimate
95% CI

			

Model 2: Practice Size
Estimate

95% CI

Intercept
5484.3
(5028.6–5940)
2339.8
(2021.7–2657.9)
Variables				
Gender				
		 Female (ref: male)
–1058.9
(–1773.3 to –344.5)
–605.8
(–1104.5 to –107.1)
Year (continuous)
88.6
(45.3–132)
22.1
(–8.1 to 52.4)
Age group, yrs (ref: < 45 yrs)				
		 45–64
385.9
(26.3–745.5)
620.1
(369.1–871.2)
		 ≥ 65
–1144.8
(–1841.8 to –447.7)
–27.3
(–513.9 to 459.3)
Interaction term, yr and female gender
–114.9
(–189.7 to –40.2)
–57.8
(–110 to –5.6)
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complexity of care, structural changes in care delivery (e.g., electronic medical records [EMR] and more nonpatient work such
as form completion), or more external consulting activities. For
example, an observational study of American physicians across
various specialties found nearly 2 hours were spent on administrative work and EMR completion for each hour of face-to-face
time with patients.36
A central concern of these findings is that since female rheumatologists see fewer patients, increased feminization of the
rheumatology workforce may lead to longer patient wait-times
and reduced clinical capacity. Many barriers may be preventing
females from working at the same clinical capacity as their male
peers. Prior research suggests that gender differences in work
patterns among physicians are strongly tied to family characteristics including relationship status and children, and may be
influenced by societal expectations in domestic and caregiving
responsibilities.30,31,37 Female physicians are also more likely
to take periods of leave for parental leave, illness or injury, or
other reasons,37 yet service capacity appears to rebound to a
higher level following child-bearing years, before declining
with older age, similar to male physicians.31 The prevalence of
burnout among female physicians is 20% to 60% higher than
among males, and there is evidence that this is influenced by
societal expectations placing a disproportionate burden on
female physicians.38 Workforce disparities for women in rheumatology almost certainly play some role in physician burnout.
Many female physicians also report encountering sex- or genderbased discrimination in the workplace, and fewer females are
represented in leadership and mentor positions.38,39,40,41 On the
other hand, the higher clinical activity of male rheumatologists
may indicate that men are more likely to be the primary income
earner in their household,42 placing higher demands on them to
see more patients. Additionally, males are more likely to be older
physicians with established practices, and may receive more
referrals than their female peers.
Our finding of year-over-year increases in remuneration is
also in line with increases in reimbursement fees for services
to Ontario physicians implemented over the study period.43 As
both male and female Ontario rheumatologists are paid the same
flat rates for services regardless of age, gender, or other physician
characteristics (which in theory ensures that males and females
receive the same remuneration for the same service), gender
differences in remuneration can be assumed to reflect differences
in practice patterns. However, it should be noted that payments
to rheumatologists in our study do not directly reflect the net
incomes rheumatologists receive as they are not adjusted for
overhead and other expenses incurred by rheumatologists in
running their practices. In Ontario, there is no specific funding
allocated for administrative overhead, nursing, physiotherapists, occupational therapists, nurse practitioners, and physician
assistants, which are essential to supporting rheumatology practices. Overhead is likely to vary substantially by practice, and it
is difficult to construct a complete account of rheumatologists’
incomes.44
It is important to consider that differing practice patterns
in male vs female specialists may have complex implications for

health system sustainability, costs, and quality of care, in a time
when the burden of rheumatic and musculoskeletal diseases is
increasing with population aging and expansion (i.e., immigration).45 Health human resources planning needs to consider
workforce feminization to offset potential negative consequences of lower supply. For instance, it may require more than
1 rheumatologist to take the place of an established male rheumatologist exiting the workforce. To inform policies and strategies related to improving supply of rheumatologists, future
research is needed to predict the future rheumatology supply
requirements and demand for rheumatology care, taking into
account population needs as well as changing workforce clinical
capacity. While the true deficit in rheumatology supply has not
fully been quantified, immediate efforts to expand recruitment
of clinical FTEs are needed, considering the lag time required to
train new rheumatologists. Moreover, more research is needed
to better understand the distribution of patient care, potential
differences in practice patterns and clinical case mix, and quality
of care between male and female rheumatologists.
A key strength of this study is the use of population-based data
from a large publicly funded healthcare system, which captured
virtually all rheumatology billing claims and physician demographics in a province of 14 million residents (as of 2015). To our
knowledge, this is the first Canadian study to directly compare
differences in clinical activity and remuneration between male
and female rheumatologists. Ontario, being the most populous
Canadian province, contains the largest Canadian rheumatology workforce, and while rheumatology supply differs across
Canada, changing workforce characteristics in Ontario are likely
to be generalizable to the broader Canadian and international
rheumatology workforces. However, the effects of increasing
workforce feminization may have larger implications in settings
with smaller rheumatology workforces where access to rheumatology care is already strained.
Despite these strengths, we acknowledge potential limitations. There is no standard definition of a clinical FTE rheumatologist and there are no records available of exact hours worked
by physicians in Ontario. We chose to define FTEs by setting a
percentile cutoff of fee-for-service billings as a proxy measure, as
has been used previously, and which is not affected by changes in
fee levels over time.29 In this study, the 40th percentile of billings
was used to define 1 FTE; simulations demonstrate that FTE
counts are generally insensitive across benchmark ranges (e.g.,
60th vs 70th percentile) to define high-volume providers. In
light of the lack of consensus on defining FTE, we also presented
an alternative measure based on the annual number of days
providing clinical care.25 Further, we do not have reasons as to
why certain rheumatologists were practicing less than a clinical
FTE. We assumed their primary responsibilities were outside
of providing clinical care (e.g., research, administrative, and
teaching); however, they may have also opted to work part time.
Another limitation is that we could only focus on gender,
and did not have access to information about gender-related
factors (e.g., marital status, family size, and childcare roles) that
could contribute to the relationship between physician gender
and practice-level activity. Additionally, we lacked information
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on whether or not rheumatologists were practicing in multidisciplinary care teams and we were unable to assess differences
between academic and community-based practices.
In summary, the current study provides crucial information
about gender differences in clinical activity and practice characteristics of rheumatologists. In order for future health workforce policy and planning to be effective and equitable, it is
essential to consider policies and other solutions to support the
sustainability of rheumatology workforces in light of increasing
feminization, particularly in an era of increasing demand for
rheumatology services and an already strained rheumatology
supply. Future research should aim to further delineate possible
gender differences in practice patterns and quality of care.
ONLINE SUPPLEMENT

Supplementary material accompanies the online version of this article.
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