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IMPORTANCE Studies have found that female surgeons have fewer opportunities to perform
highly remunerated operations, a circumstance that contributes to the sex-based pay gap in
surgery. Procedures performed by surgeons are, in part, determined by the referrals they
receive. In the US and Canada, most practicing physicians who provide referrals are men.
Whether there are sex-based differences in surgical referrals is unknown.

OBJECTIVE To examine whether physicians' referrals to surgeons are influenced by the sex of
the referring physician and/or surgeon.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional, population-based study used
administrative databases to identify outpatient referrals to surgeons in Ontario, Canada, from
January 1, 1997, to December 31, 2016, with follow-up to December 31, 2018. Data analysis
was performed from April 7, 2019, to May 14, 2021.

EXPOSURES Referring physician sex.

MAIN OUTCOMES AND MEASURES This study compared the proportion of referrals (overall and
those referrals that led to surgery) made by male and female physicians to male and female
surgeons to assess associations between surgeon, referring physician, or patient
characteristics and referral decisions. Discrete choice modeling was used to examine the
extent to which sex differences in referrals were associated with physicians’ preferences for
same-sex surgeons.

RESULTS A total of 39 710 784 referrals were made by 44 893 physicians (27 792 [61.9%]
male) to 5660 surgeons (4389 [77.5%] male). Female patients made up a greater proportion
of referrals to female surgeons than to male surgeons (76.8% vs 55.3%, P < .001). Male
surgeons accounted for 77.5% of all surgeons but received 87.1% of referrals from male
physicians and 79.3% of referrals from female physicians. Female surgeons less commonly
received procedural referrals than male surgeons (25.4% vs 33.0%, P < .001). After adjusting
for patient and referring physician characteristics, male physicians referred a greater
proportion of patients to male surgeons than did female physicians; differences were
greatest among referrals from other surgeons (rate ratio, 1.14; 95% Cl, 1.13-1.16). Female
physicians had a 1.6% (95% Cl, 1.4%-1.9%) greater odds of same-sex referrals, whereas male
physicians had a 32.0% (95% Cl, 31.8%-32.2%) greater odds of same-sex referrals;
differences did not attenuate over time.

CONCLUSIONS AND RELEVANCE In this cross-sectional, population-based study, male
physicians appeared to have referral preferences for male surgeons; this disparity is not
narrowing over time or as more women enter surgery. Such preferences lead to lower
volumes of and fewer operative referrals to female surgeons and are associated with
sex-based inequities in medicine.
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pay gap between men and women in medicine is found

in virtually every health care system where this has been

measured'® and is largest for surgeons.* A substantial
proportion of salary disparities are unexplained by factors such
aslifestyle and career choices.*°2 A previous study'* found dif-
ferences in mean hourly remuneration for time spent operat-
ing between male and female surgeons in a fee-for-service
system, suggesting that female surgeons do not have equal
opportunity to perform the most lucrative surgical proce-
dures. Another study'* similarly found that female surgeons
have unequal access to expertise-building work, such as com-
plex cases. Because surgeons depend on referrals from other
clinicians, systematic bias in the referral process is potentially
associated with case-mix differences for surgeons.

Despite the importance of the referral process for patient
outcomes and specialist practice, factors that influence refer-
ral networks are not well studied. Ideally, referrals should re-
flect the skill, expertise, and quality of care delivered by the
specialist, facilitating timely, geographically accessible care.
However, several studies''® suggest that unrelated physician
characteristics, including sex, are associated with the strength
of ties and patient sharing in physician networks, indicating that
the referral process may be biased. Homophily, the tendency for
similar individuals to associate with each other, appears to be
animportant determinant of patient sharing. Because most prac-
ticing physicians are men,'” such homophily would systemati-
cally disadvantage women, resulting in reduced demand for
female specialists.'®

In the fee-for-service system in Ontario, Canada, refer-
rals are unrestricted by contracts, insurance schemes, or em-
ployment. Physicians are free to refer patients to any special-
ist who accepts patients. Ontario is therefore an ideal setting
to explore sex bias in referral networks. The objective of this
study was to determine whether physicians’ referrals to sur-
geons are influenced by the sex of the referring physician.

Methods

Overview

We conducted a population-based, cross-sectional study of out-
patient referrals to surgeons in Ontario, Canada, from Janu-
ary 1,1997, to December 31, 2016, using linked administrative
databases. Data were obtained from ICES, an independent, non-
profit institute that houses population-level administrative
health data, which are deidentified before analysis. ICES is a
prescribed entity under section 45 of Ontario’s Personal Health
Information Protection Act. Section 45 authorizes ICES to
collect personal health information, without consent, for the
purpose of analysis or compiling statistical information with
respect to the management, evaluation, or monitoring of; the
allocation of resources to; or planning for all or part of the health
system. Data analysis was performed from April 7, 2019, to May
14, 2021. The study aimed to compare characteristics of pa-
tients referred to male and female surgeons, compare the pro-
portion of referrals made to male and female surgeons, exam-
ine whether referring physician and/or surgeon sex influence
referral decisions, and quantify the degree to which physi-
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Key Points

Question Does a surgeon’s sex influence the number and types of
referrals received from physicians?

Findings In this cross-sectional study of nearly 40 million referrals
to surgeons, female surgeons received nonoperative referrals
more often than male surgeons. Male physicians had a strong
preference for referring patients to male surgeons; female
physicians were less influenced by surgeon sex when making
referral decisions, differences that were associated with physician
choice rather than with differences in surgeon or patient
characteristics.

Meaning These results suggest that when referring patients to
surgeons, male physicians may have biases toward same-sex
referrals, thereby disadvantaging female surgeons.

cian choice drives referral disparities. This study was ap-
proved by the St Michael’s Hospital Research Ethics Board. This
study followed the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) reporting guideline.'®

Referrals

First visits to specialist physicians in Ontario typically re-
quire referrals. After consultation, surgeons submit claims for
reimbursement to the Ontario Health Insurance Plan. Each con-
sultation billing code includes identifiers for patient, sur-
geon, and referring physician. We used the Ontario Health
Insurance Plan database to identify claims for outpatient con-
sultations submitted by surgeons for the initial patient visit
(eMethods in the Supplement); these claims were used as a
proxy for referrals. We excluded inpatient consultations and
those patients referred by emergency department physicians
because these referrals were likely made to the surgeon on call
rather than by choice of the referring physician.

Surgeons and Referring Physicians

We captured claims for consultations billed by surgeons prac-
ticing general surgery, neurosurgery, orthopedic surgery, plas-
tic surgery, obstetrics-gynecology, ophthalmology, otolaryngol-
ogy, urology, cardiac surgery, thoracic surgery, and vascular
surgery (eMethods in the Supplement). We later excluded phy-
sicians practicing cardiac, thoracic, and vascular surgery be-
cause these specialties each had fewer than 15 female surgeons
across the study period, limiting our ability to evaluate sex dif-
ferences in referrals. For the remaining specialties, for each re-
ferral, we used the Corporate Provider Database to obtain sur-
geon specialty, age (continuous), sex (male or female), and years
of experience (continuous) on the claim date.

We linked the referring physician identifier from consulta-
tion claims submitted by surgeons to the Corporate Provider Da-
tabase to determine the referring physician’s age, sex, years of
experience, and specialty (primary care, medical, surgical, or
other specialties) (eMethods in the Supplement).

Patient Covariates

Covariates for inclusion were selected a priori based on a theo-
retical model. We determined patient age, sex, region of resi-
dence, income, marginalization, resource use, and comorbid-
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ity level at the time of the consultation. Health care services
in Ontario are managed by regional health authorities (local
health integration networks [LHINs]). We used patients’ LHINs
to allocate patients to geographic regions. Income levels were
approximated using median neighborhood income estimates
(5 groups by income quintile). Degree of marginalization was
determined using the Ontario Marginalization Index, a vali-
dated, census-based metric that combines measures of mate-
rial deprivation, residential instability, ethnic concentration,
and dependency (with 1 indicating least marginalized and 5
indicating most marginalized); this measure does not explic-
itly include race and ethnicity of individual patients because
these data are not readily available within the datasets used.?®
Resource use was classified using resource utilization bands
of the Johns Hopkins Adjusted Clinical Group System, ver-
sion 10.0 (Johns Hopkins University) (with 1 indicating non-
user and 6 indicating very high morbidity).?! Comorbidity sta-
tus was ascertained using aggregated diagnosis groups of the
Adjusted Clinical Group System (categorical, 0-5, 6-10, or >10)
(eMethods in the Supplement). We defined procedural refer-
rals as those leading to endoscopic or surgical procedures by
the same surgeon within 2 years of consultation and opera-
tive referrals as the subset leading to surgery (eMethods in the
Supplement). Patients were followed up from the date of con-
sultation to the first procedure or up to 2 years after consul-
tation (the last follow-up was December 31, 2018).

Statistical Analysis

We used descriptive statistics to compare surgeon, referring
physician, and patient characteristics. We compared the pro-
portion of procedural and operative referrals between male and
female surgeons. We used standardized mean differences
(SMDs) to compare groups (SMD >0.1 was considered mean-
ingful). Temporal trends were evaluated using the Cochran-
Armitage test.

To examine whether the sex of the referring physician
influenced referral choices, we first examined unadjusted mea-
sures of homophily. Inbreeding homophily refers to the ten-
dency of individuals to more closely associate with those who
are like themselves (eg, male physicians preferring to refer to
male surgeons and female physicians preferring female sur-
geons). To examine inbreeding homophily, we compared the
proportion of referrals from male physicians that were made
to male surgeons vs the population proportion of male sur-
geons. Inbreeding homophily was considered present when
the proportion of referrals from male physicians to male
surgeons was greater than the population proportion of male
surgeons. We similarly examined the extent of inbreeding
homophily among female physicians. Next, we considered how
3 factors influenced referral decisions: surgeon characteris-
tics, patient characteristics, and physician preferences.

Surgeon Characteristics

We assumed male and female surgeons would exhibit differ-
ences in observed characteristics (eg, years of experience) and
these characteristics could influence referral decisions (eg, both
male and female physicians may prefer to refer to male sur-
geons who have greater mean experience). In addition, unob-
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served differences could also influence decisions. If female sur-
geons work fewer hours or see fewer patients, these factors
could limit their referrals. However, these factors should
equally affect referrals from male and female physicians. Rela-
tive homophily measures whether male and female physi-
cians are equally influenced by observed and unobserved sur-
geon characteristics (eMethods in the Supplement)8: relative
homophily = (proportion of referrals made by male physi-
cians to male surgeons) - (proportion of referrals made by fe-
male physicians to male surgeons).

Ifboth male and female physicians refer or overrefer to male
surgeons to an equal degree, the relative homophily is O; if male
physicians refer a greater proportion of patients to male sur-
geons than do female physicians, the relative homophily is
greater than 0. We examined the degree of relative homophily
across all referrals and stratified by specialties of referring phy-
sicians. In a post hoc exploratory analysis, we limited the data
set to only those referrals associated with a diagnostic code for
abreast-related primary complaint and examined inbreeding and
relative homophily within this subset.

Patient Characteristics

Patient characteristics could influence referral decisions. Older,
more comorbid patients may preferentially be referred to more
experienced surgeons, and patients may themselves have
sex-based preferences. To measure relative homophily ad-
justed for patient factors, we constructed a referring physician-
year-level negative binomial model with annual number of
referrals to male surgeons as the outcome, the natural loga-
rithm of total annual referrals as the offset, and referring
physician- and patient-related characteristics as covariates
(eMethods in the Supplement). We included a referring phy-
sician specialty x sex interaction. Adjusted absolute propor-
tions of referrals to male surgeons were obtained using mean
values of each covariate in the study population; marginal ef-
fects at the means approximate an adjusted measure of rela-
tive homophily.

Physician Preferences

To examine the extent to which physician preferences in-
fluenced referral decisions, we constructed a discrete choice
model with case-control sampling.?2-24 Discrete choice
models estimate the probability that a decision maker will
select a particular option among alternatives and quantify
the influence of characteristics of choices on the probability
of selection. Using this approach, we estimated the prob-
ability that, all else being equal, referring physicians would
make same-sex referrals. For each referral, we identified the
year in which the referral was made, the patient’s location
(by LHIN), and the surgeon’s specialty. We matched the sur-
geon who received the referral (cases) 1:1 to a randomly
sampled surgeon of the same specialty, who submitted
claims in the same year, for patients residing in the same
LHIN (controls). Controls represented surgeons who could
have been chosen by referring physicians but were not. We
then constructed a conditional logit discrete choice model®®
to estimate the odds the chosen surgeon was of the same
sex as the referring physician. After matching, covariates
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included were surgeon age, difference in age between refer-
ring physician and surgeon, surgeon sex, and surgeon expe-
rience; models were stratified by sex of the referring physi-
cian. Because the patient- and referring physician-level
covariates did not vary within matched sets, these were not
included.

In some specialties, male and female surgeons may have
differing scopes of practice. We performed a sensitivity
analysis excluding 1 specialty at a time from the discrete
choice model to ensure that results were robust to latent
occupational segregation within specialties. In addition, to
examine whether there were temporal or generational differ-
ences (ie, decreasing magnitude of bias as more women
entered medicine and surgery), we performed a sensitivity
analysis of our discrete choice model using data from the
most recent 5 years only.

All reported P values are 2-sided; P < .05 was considered
statistically significant. Analyses were performed using R, ver-
sion 3.3 (R Foundation for Statistical Computing), and Stata,
version 13.1 (StataCorp).

. |
Results

Surgeons and Referring Physicians

A total of 39710 784 referrals were made by 44 893 physi-
cians (27792 [61.9%] male) to 5660 surgeons (4389 [77.5%]
male) (eFigure 1and eTables1and 2 in the Supplement). Male
surgeons were older than female surgeons (median age, 49
years; IQR, 41-59 years vs median age, 43 years; IQR, 37-49
years; SMD, 0.66) and had been in practice longer (median, 12.9
years; IQR, 7.7-19.6 years vs median, 9.3 years; IQR, 4.2-15.6
years; SMD, 0.42). Male referring physicians were older than
female physicians (median age, 52 years; IQR, 44-60 years
vs median, 46 years; IQR, 39-53 years; SMD, 0.57) and had
been in practice longer (median, 16.2 years; IQR, 10.2-22.3
years vs median, 12.1; IQR, 6.6-18.9 years; SMD, 0.42). The
percentage of female referring physicians increased from
24.2% in 1997 to 43.3% in 2016 (P < .001 for trend) (eFig-
ure 2 in the Supplement).

Patients

The characteristics of the patients referred to male and fe-
male surgeons are presented in Table 1. Female surgeons were
more often referred female patients than male surgeons
(4633883 of 6031434 [76.8%] vs 18 618 0460f 33679 350
[55.3%]; SMD, 0.47). No meaningful differences were found
in the comorbidity level of patients (SMD, 0.04).

Distribution of Referrals

The distribution pattern of patient referrals is shown in
Figure 1. Both male and female physicians referred most
patients to male surgeons (87.1% of male physicians and
79.3% of female physicians; P < .001). Male patients were
less likely to be referred to a female surgeon than were
female patients (8.5% of male patients and 19.9% of female
patients; P < .001); male patients seen by male physicians
were less likely to be referred to a female surgeon than male
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patients seen by female physicians (7.7% of male patients
seen by male physicians vs 11.1% of male patients seen by
female physicians; P < .001).

Overall, female surgeons received fewer procedural refer-
rals than male surgeons (1532 000 of 6 031434 [25.4%] Vs
11121566 0f 33679 350 [33.0%]; SMD, 0.17) (Table 1). The spe-
cialties with the largest differences in procedural referrals were
obstetrics-gynecology (16.2% vs 23.7%; SMD, 0.19), general sur-
gery (53.9% vs 60.3%; SMD, 0.13), and ophthalmology (21.1%
Vs 25.8%; SMD, 0.11). When referrals were stratified by spe-
cialty of the referring physician, the largest difference was seen
among referrals sent by surgeons to surgeons, where 186199
of 647 649 referrals (28.7%) sent to female surgeons vs
1259994 of 3304 707 referrals (38.1%) sent to male surgeons
were procedural (SMD, 0.20) (eTable 3 in the Supplement).
When only operative referrals were considered, differences
narrowed in general surgery (36.7% vs 41.2%; SMD, 0.09) but
widened in urology (20.0% vs 30.9%; SMD, 0.25) (eTable 4 in
the Supplement).

Referral Homophily

Male surgeons accounted for 77.5% of surgeons in the popu-
lation. Both male and female physicians referred a greater
proportion of their patients to male surgeons than the popu-
lation proportion of male surgeons (Figure 2; eFigure 3 in the
Supplement). Inbreeding homophily was seen among male
physicians but not among female physicians. Relative
homophily was also seen; the absolute difference in the pro-
portion of referrals sent to male surgeons between male and
female physicians was 7.8% (87.1% of referrals from male
physicians vs 79.3% of referrals from female physicians).
Relative homophily was greatest among referrals from surgi-
cal specialists (eTable 5 in the Supplement) and increased as
the proportion of women in the surgical specialty increased
(Figure 3).

After adjustment for patient factors and referral year, the
sex of the referring physician remained significantly associ-
ated with the fraction of referrals sent to male surgeons
(eTable 6 in the Supplement). The strength of this association
varied by specialty of the referring physician, with the largest
difference seen among referrals from other surgeons (RR, 1.14;
95% ClI, 1.13-1.16). The adjusted absolute difference (relative
homophily) in the percentage of referrals sent to male sur-
geons by male and female surgeons was 10.5% (95% CI, 9.6%-
11.5%) (Table 2).

Post hoc exploratory analysis limited to only those refer-
rals associated with diagnostic codes related to breast issues
suggested inbreeding homophily among female physicians,
whereby female surgeons accounted for 26.0% of surgeons see-
ing patients with breast issues but received 30.7% of referrals
from female physicians. No meaningful inbreeding homoph-
ily was found among male physicians; male surgeons ac-
counted for 74.0% of surgeons seeing patients with breast
issues and received 75.1% of referrals from male physicians.
Relative homophily among referrals for breast issues was 5.9%,
similar to the relative homophily among all general surgery
referrals (5.5%); however, this finding reflects referrals from
female physicians to female surgeons.
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Table 1. Characteristics of Patients Referred to Surgeons, Measured at the Time of Consultation

(N =39710784)*

Characteristic

Patients referred to male
surgeons (n = 33679 350
[84.8%])

Patients referred to female
surgeons (n = 6031434
[15.2%])

Standardized
mean difference

Age,y
<30
31-50
51-70
>70
Sex
Male
Female
Income level
Lowest fifth
Second fifth
Third fifth
Fourth fifth
Highest fifth
Marginalization, median (IQR)
Resource utilization band
Nonuser
Healthy user
Low morbidity
Moderate morbidity
High morbidity
Very high morbidity
ADGs
0-5
6-10
>10
Procedural referrals
General surgery
Neurosurgery
Orthopedic surgery
Plastic surgery
Obstetrics-gynecology
Ophthalmology
Otolaryngology
Urology

7375232(21.9)
10267 295 (30.5)
10695091 (31.8)
5341732 (15.9)

15061 304 (44.7)
18618046 (55.3)

6467513 (19.3)
6626350(19.7)
6684758 (19.9)
6848204 (20.4)
6934093 (20.7)
3.00(2.50-3.75)

216337 (0.6)
529896 (1.6)
3878194 (11.5)
20212512 (60.0)
7154969 (21.2)
1687442 (5.0)

14515242 (43.1)
13674006 (40.6)
5490102 (16.3)
11121566 (33.0)
3786481 (60.3)
94706 (18.3)
1185952 (18.7)
983194 (38.7)
944239 (23.7)
1320863 (25.8)
949508 (18.1)
1856623 (51.0)

1748078 (29.0)
2135986 (35.4)

1494822 (24.8) 023

652548 (10.8)

1397551 (23.2)

4633883 (76.8) 047

1175453 (19.6)

1166835 (19.4)

1182956 (19.7) 0.01

1232068 (20.5)

1253098 (20.8)

3.00(2.50-3.75) 0.004

68144 (1.1)

90532 (1.5)

713408 (11.8)

3469134 (57.5) 0.12

1486413 (24.6)

203803 (3.4)

2655560 (44.0)

2477861 (41.1) 0.04

898013 (14.9)

1532000 (25.4) 0.17

508947 (53.9) 0.13

5512 (15.3) 0.08

59639 (17.9) 0.02

170900 (35.0) 0.08

419513 (16.2) 0.19 Abbreviation: ADGs, aggregated
187101 (21.1) 0.11 diagnosis groups.

136257 (20.3) 0.06 2 Data are presented as number
44131 (54.2) 0.06 (percentage) of referred patients

unless otherwise indicated.

Influence of Physician Choice

In discrete choice modeling, surgeon age and experience were
minimally influential, whereas surgeon sex significantly in-
fluenced referral decisions (eTable 7 in the Supplement). Fe-
male physicians had 1.6% (95% CI, 1.4%-1.9%) greater odds of
referring patients to same-sex surgeons. In contrast, male phy-
sicians had 32.0% (95% CI, 31.8%-32.2%) greater odds of re-
ferring patients to same-sex surgeons. In a sensitivity analy-
sis that evaluated only the most recent 5 years of data to assess
for whether the influence of physician choice was attenuat-
ing over time, results were similar; male physicians had 31.4%
(95% CI, 31.0%-31.8%) greater odds of referring patients to
same-sex surgeons, whereas female physicians had 5.1% (95%
CL 4.7%-5.4%) lower odds of referring patients to same-sex sur-
geons (eTable 8 in the Supplement). Results were unchanged

jamasurgery.com

in a sensitivity analysis that explored the effects of occupa-
tional segregation (eTable 9 in the Supplement).

|
Discussion

Our study, which evaluated nearly 40 million referrals, found
that physicians exhibit preferences for male surgeons, and
these preferences are strongest among male physicians. Al-
though male surgeons accounted for 77.5% of all surgeons, they
received 79.3% of referrals sent by female physicians but 87.1%
of referrals sent by male physicians. Female surgeons were less
likely to receive referrals and less often received procedural
referrals. These disparities could not be explained by differ-
ences in patient characteristics or surgeon experience or avail-
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Figure 1. Distribution of Referred Patients Seen by Male and Female Surgeons
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ability. Rather, they appeared to be associated with physician
choice; male physicians had 32.0% greater odds of choosing
to refer to a surgeon of the same sex. This finding did not at-
tenuate as more women entered medicine and surgery.

Few studies have investigated factors associated with
specialist selection. When surveyed, physicians report the
most important factors associated with specialist selection
are skill>®-27 and quality of care the patient is expected to
receive.?® However, how physicians ascertain surgeon skill is
unclear?® and possibly open to implicit bias. After adjustment
for training and seniority, female surgeons receive fewer new-
patient referrals than male surgeons.?° In a study®! of Medi-
care referrals, when patients of female surgeons had poor
outcomes, referrals to female surgeons decreased. This phe-
nomenon was not seen when patients of male surgeons had
poor outcomes, suggesting the existence of sex-based differ-
ences in perceptions of surgeon skill and culpability for poor
patient outcomes.

Our study not only provides evidence of bias but also
challenges alternate explanations for observed disparities, for
example, that disparities exist because female physicians
have lower clinical volumes.32 Although this hypothesis

JAMA Surgery February 2022 Volume 157, Number 2

could explain why the proportion of referrals seen by female
surgeons was lower than the population proportion of female
surgeons, it does not explain why male and female referring
physicians differed in the fraction of referrals sent to female
surgeons. In addition, it is often assumed that referral pat-
terns reflect patient preferences; patients may prefer same-
sex surgeons when undergoing sensitive examinations or
diagnostic tests.**® However, after adjustment for patient
sex, substantial differences in the fraction of patients re-
ferred to male surgeons by male and female physicians
remained. If patient preferences for same-sex surgeons, par-
ticularly for sensitive examinations, were alone associated
with referral decisions, we would expect that, among refer-
rals for breast issues, there would be an overwhelming pro-
portion of referrals from male physicians to female surgeons;
however, this was not seen. Instead, we found that, among
breast referrals, male physicians referred patients propor-
tionally to the number of male surgeons. Differences also
remained after adjustment for other patient characteristics,
suggesting disparities cannot be entirely explained by differ-
ences in patient complexity. Finally, our data argue against
the notion that sex-based disparities will automatically
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Figure 2. Percentage of Referrals From Male and Female Physicians to Male Surgeons and Female Surgeons by Specialty Area

of the Referring Physician
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Figure 3. Association Between Relative Homophily and Percentage
of Female Surgeons
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Table 2. Unadjusted and Adjusted Proportions of Referrals to Male
Surgeons at Mean Values of All Covariates®

Specialist type

Referrals, % (95% Cl)

Unadjusted

Adjusted

Primary care specialists

Male physicians
Female physicians
Difference

86.4 (86.2-86.5)
78.6 (78.4-78.8)
7.8(7.5-8.0)

85.5(85.4-85.6)
81.1(80.9-81.3)
4.4 (4.1-4.7)

Medical specialists
Male physicians
Female physicians
Difference

86.6 (86.2-87.0)
82.0(81.3-82.7)
4.6 (3.9-5.4)

84.5 (84.2-84.9)
82.1(81.5-82.8)
2.4(1.7-3.2)

Surgical specialists
Male physicians
Female physicians
Difference

86.6 (86.2-86.9)
71.8(70.9-72.8)
14.8(13.7-16.8)

85.4(85.1-85.8)
74.9 (74.0-75.8)
10.5(9.6-11.5)

improve over time as more women enter medicine. The mag-
nitude of overreferral to male surgeons attributable to physi-
cian choice remained stable in a sensitivity analysis using
only data from the most contemporary subset of our study pe-
riod. In addition, we found that relative homophily persisted
after adjusting for year of referral and was largest in special-
ties with greater representation of female surgeons. In spe-
cialties with few female surgeons, choices of referring physi-
cians are likely too constrained to exhibit sex differences!®; as
more women enter a specialty, referring physicians can exer-
cise choice, allowing biases to manifest. This finding, that in-
equity in referrals increased as the proportion of women in a
specialty increased, suggests that disparities may widen as
more female trainees enter careers in surgery.

Using population-based data, our study systematically ex-
amined the contribution of surgeon characteristics, patient
characteristics, and physician preferences on referral deci-

jamasurgery.com

Other specialists
Male physicians
Female physicians
Difference

85.7 (85.2-86.1)
79.9 (79.3-80.4)
3.4(2.8-4.1)

84.8 (84.4-85.3)
81.4 (80.9-82.0)
3.4(2.8-4.1)

@ Estimates are from negative binomial regression of the annual number of
referrals to male surgeons by referring physicians (offset is the total number of
referrals), fit using generalized estimating equations to account for clustering
by referring physician. Covariates included year of referral, age of referring
physician, years of experience of referring physician, percentage of patients
older than 50 years, percentage of male patients, percentage of patients with
more than 10 aggregated diagnosis groups, percentage of patients with high
or very high morbidity level, percentage of patients in the lowest 2 groups of
income level, and mean patient marginalization. Unadjusted percentages were
derived from the model with sex and specialty area of referring physician as
independent variables. Adjusted percentages were derived from a model that
incorporated all covariates at their mean values.

sions. Because there are few constraints to referrals in On-
tario, this study provides estimates of referral bias indepen-
dent of extraneous factors.
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Limitations

This study has limitations. Our analysis was limited to a single
Canadian province; however, a previous study'® suggested simi-
lar degrees of bias can be expected in the US. We were unable to
ascertain physician gender and relied on biological sex for our
analysis; however, given the number of referrals analyzed in this
study, we expect that this had little effect on our results. We used
claims for consultations as a proxy for referrals and could not cap-
ture referrals refused by surgeons. It is possible that female sur-
geons refused more referrals than male surgeons, leading to the
appearance of overreferral to male surgeons. However, such re-
fusals would not explain our finding that male physicians sent
alower fraction of referrals to female surgeons than did female
physicians. If male surgeons refuse more referrals, our study un-
derestimates referral disparities. Finally, we did not account for
single-entry or next available surgeon referral models; how-
ever, such models are rare in Ontario and unlikely to have had a

Sex Differences in the Pattern of Patient Referrals to Male and Female Surgeons

. |
Conclusions

This study found that, all else being equal, male physicians re-
ferred a greater proportion of patients to male surgeons than
to female surgeons and female surgeons received greater frac-
tions of nonoperative referrals. These differences have not at-
tenuated over time and were greatest in surgical specialties
with the highest representation of female surgeons, suggest-
ing that disparities will persist, even widen, as more women
enter the field of surgery. Differences in referral volume and
type can have significant financial ramifications for female
surgeons.!® These data, therefore, highlight the need for sys-
tematic, focused efforts to reduce the effect of bias on female
surgeons, such as through education of physicians on the exis-
tence and impact of implicit biases and adoption of single-
entry referral models with frequent auditing to ensure equi-

major effect on our results.
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Invited Commentary

Surgeon'’s Sex Affects the Number and Types of Referrals Received—

We Know the System Is Broken...Now Let's Fix It

Patricia Martinez Quinones, MD, PhD; Caprice C. Greenberg, MD, MPH; L. Renee Hilton, MD

Sex differences in physician salary persist, with the largest pay
gap in surgical subspecialties.! The explanations for sex pay
gap remain elusive, despite accounting for multiple factors.?
Although anecdotally lifestyle choices by female surgeons have
= been considered a contribut-
ing factor to sex pay gap, no
data support this common
misconception. Practicing surgeons often depend on refer-
rals from physician colleagues, and factors influencing sur-
geon referral are not well understood. We have often attrib-
uted low referrals to an individual failure. As we have begun
to understand systemic bias, one must question whether gen-
der differences in referral exist and could help explain differ-
ences in productivity and compensation. In this article, Dossa
and colleagues® investigate if a surgeon’s sex influences the
number and types of referrals they receive from physicians and
other surgeons.

In this cross-sectional, population-based study Dossa and
colleagues used administrative databases in Ontario, Canada,

Related article page 95

jamasurgery.com

and analyzed nearly 40 million referrals to surgeons from 1997
to 2016. Male physicians showed a strong preference for re-
ferring patients to male surgeons, while female physicians were
less influenced by surgeon sex, but still preferentially re-
ferred to male surgeons. The differences in referrals were great-
est among referrals sent by other surgeons. Female surgeons
alsoreceived nonoperative referrals more often than male sur-
geons. These differences were not accounted for by differ-
ences in surgeon characteristics, including age, availability or
experience, and/or patient characteristics, and did not attenu-
ate over the study period, excluding generational differences
as a potential contributing factor.

Procedures performed by surgeons are, in part, determined
by the referrals they see. Although Dossa and colleagues exam-
ined data from Canada, one would expect a similar phenomenon
in the US given our analogous fee-for-service model of reimburse-
ment and anecdotal accounts exist. There is other evidence to
support extrapolation to the US. In the US as in Canada, most
practicing physicians are men. Prior studies demonstrate gender
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