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AbstrACt
Objective In many countries an increase in the number of 
women in medicine is accompanied by gender inequality 
in various aspects of professional practice. Women in 
medical workforce usually earn less than their male 
counterparts. The aim of this study was to describe the 
gender wage difference and analyse the associated factors 
in relation to Brazil’s physicians.
Participants 2400 physicians.
setting Nationwide, cross-sectional study conducted in 
2014.
Methods Data were collected via a telephone enquiry. 
Sociodemographic and work characteristics were 
considered factors, and monthly wages (only the monthly 
earnings based on a medical profession) were considered 
as the primary outcome. A hierarchical multiple regression 
model was used to study the factors related to wage 
differences between male and female physicians. The 
adjustment of different models was verified by indicators 
of residual deviance and the Akaike information criterion. 
Analysis of variance was used to verify the equality 
hypothesis subsequently among the different models.
results The probability of men receiving the highest 
monthly wage range is higher than women for all factors. 
Almost 80% of women are concentrated in the three 
lowest wage categories, while 51% of men are in the 
three highest categories. Among physicians working 
between 20 and 40 hours a week, only 2.7% of women 
reported receiving >US$10 762 per month, compared with 
13% of men. After adjustment for work characteristics 
in the hierarchical multiple regression model, the gender 
variable estimations (ß) remained, with no significant 
modifications. The final effect of this full model suggests 
that the probability of men receiving the highest salary 
level (≥US$10 762) is 17.1%, and for women it is 4.1%. 
Results indicate that a significant gender wage difference 
exists in Brazil.
Conclusion The inequality between sexes persisted 
even after adjusting for working factors such as weekly 
workload, number of weekly on-call shifts, physician office 
work, length of practice and specialisation.

IntrOduCtIOn   
Despite women’s significant progress in 
educational and professional achievements 

in recent years,1 inequality in opportunities, 
treatment and outcomes between women 
and men persist in global labour markets.2 
Wage disparity between men and women has 
been conspicuously reported worldwide, and 
although gender-related income differences 
have generally narrowed in several countries 
during the last decades3–7 wage gap within 
numerous professions is far from being elim-
inated.2 7 Gathering reliable information 
on the key determinants of such scenario, 
especially through analyses considering the 
profile, profession and comparable job stan-
dards,7 8 is crucial to the definition and imple-
mentation of sustainable policies to promote 
gender wage equality.

Although it may be highly variable across 
different countries,7 the gender wage 
disparity is currently estimated at 23% world-
wide, meaning that women in general earn 
77% of men’s income.2 Such disparities are 
less prominent in traditional professions such 
as medicine, engineering and law, but even 
so a significant difference is found in income 
values between men and women among 
medical professionals.8–12 Most studies13–18 

strengths and limitations of this study

 ► This is a probabilistic representation of Brazilian 
physicians (2400 physicians).

 ► The  multinomial model used in the study gave a 
differential advantage to support the discussion on 
gender wage inequality.

 ► It is impossible to establish causality or to argue 
about the temporal effect of physicians’ income dif-
ference due to the study’s cross-sectional design.

 ► The study was based on self-reported information 
about  income, although collecting income data 
through wage categories might have helped to in-
crease the adhesion response for this particular 
variable.
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tackling wage disparities between male and female physi-
cians have considered only a limited number of variables 
influencing such differences. Variables such as specialty, 
working hours and length of time in practice have been 
pointed out to justify lower wages for women; however, 
when variables are properly controlled for these charac-
teristics, the wage gap usually persists.13 19 While gender 
gap disparity has been extensively studied in recent 
years,13 18–22 possible interactions between variables 
should be further explored in order to identify cause-and-
effect scenarios.

In Brazil, the medical workforce is still mostly repre-
sented by male physicians (54%), with marked over-rep-
resentation of men in certain medical specialties, such as 
general surgery, cardiology and orthopaedics/trauma-
tology.23 The proportion of female physicians, however, 
has rapidly increased during the past decades,24 and 
women currently represent the majority of physicians 
among medical students and young professionals,23 
thus resonating the feminisation phenomenon widely 
reported in different locations.19 25–32

Despite the growing participation of women in the 
Brazilian medical workforce, the general gap in salary 
between male and female physicians is estimated at 
24%.7 33 The medical profession in Brazil is marked by the 
coexistence of multiple job affiliations and possibilities 
of insertion in the health system.34 Salary is determined 
by multiple variables, such as professional promotions 
across the medical career and holding simultaneous job 
positions in public and private services, where they are 
blindly paid for the care they provide. Therefore, the 
drivers behind such disparities are still unclear, and the 
sociodemographic, professional and behavioural charac-
teristics that might be determinant to explain wage gap 
differences among Brazilian physicians are yet to be 
determined.

In this context, we describe here the first represen-
tative cross-sectional study of gender wage disparity 
in the Brazilian medical workforce. By using a hierar-
chical multiple regression model approach, we explored 
work-related and sociodemographic characteristics that 
might explain income differences between male and 
female physicians. We describe the influence of 12 distinct 
independent variables on salary distribution to test the 
hypothesis that physicians’ gender is a confounding 
variable in relation to wage discrepancy, and that the 
influence of gender would disappear when adjusting for 
specific characteristics that relate to medical workload 
and other modifiable wage-related variables.

MethOds
sampling design
Brazil is a South American Federative Republic composed 
of 26 states and 1 Federal District, with a population of 
approximately 206 081 432 inhabitants. The country has 
a Human Development Index (a comprehensive index 
that incorporates population life expectancy, education 

and income) of 0.755 and a gross domestic product of 
US$11 067 per capita.35 In 2014 there were 399 692 
Brazilian physicians with an active medical record in the 
National Council of Medicine (CFM, Conselho Federal 
de Medicina) database.36

A nationwide, cross-sectional study that included 2400 
physicians was conducted in 2014. This sample size was 
calculated with a 95% confidence level, 5% margin of 
error and statistical power of 80%. A proportional strat-
ified sample was drawn according to the population 
size from the five Brazilian regions—Northern, North-
eastern, Southeastern, Southern, Central-western—each 
one being considered as statistical stratum. Within each 
stratum, physicians’ distribution for gender, age, state 
and location of address (city capital and countryside) 
was preserved in sampling groups to reflect the popula-
tion’s distribution. The individuals selected in the orig-
inal sample could be replaced by other individuals only 
if not accessible or if those contacted refused to partici-
pate. Reposition individuals were drawn from the same 
sampling group, meaning that every physician who 
refused to participate was replaced by an individual with 
the same characteristics, to minimise participation bias. 
The list of active physicians provided by the CFM enabled 
the random performance of all procedures.

data collection
Data were collected via a telephone enquiry approach. 
Fourteen professionals, including one field coordinator, 
eleven experienced interviewers and two professionals 
responsible for checking missing data, were involved in 
the data collection. The interviews consisted of a 30 min 
questionnaire, containing 30 questions ranging from 
multiple-choice, closed questions to interdependently 
concatenated and semiopened questions.

Three senior researchers from the medical demog-
raphy field had previously evaluated the questionnaire 
and conducted a pilot experiment that included 30 
interviews in order to estimate the reposition rate and to 
pinpoint possible questionnaire inaccuracies. The ques-
tionnaire’s reproducibility was tested using a random 
sample after the field collection and repetition of the 
interview, resulting in 100% agreement. Based on the 
questionnaire results, dependent and independent vari-
ables were further defined.

Patient and public involvement
Patients and/or the public were not involved.

Variables
The independent variables used were divided into two 
groups: (1) sociodemographic characteristics, including 
gender, age, Brazilian region and location of address; 
and (2) characteristics of the medical work, including 
city of work, administrative nature of services, place of 
medical work, physician office work, on-call services, 
number of weekly on-call shifts (NOWOC, considering 
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12 or 24 hours), time in practice, total weekly workload, 
medical specialty and physicians’ specialties.

Monthly wage was considered the dependent vari-
able, and only income obtained exclusively through 
medical activities, including incentives and bonus pays, 
was considered. The questions regarding income values 
were formulated using income range categories in 
order to ensure that physicians would actually answer 
their monthly earnings. The categories were estab-
lished as follows: (1) ≤US$3857, (2) US$3587–5381, (3) 
US$5381–7175, (4) US$7175–8969, (5) US$8969–10 762, 
(6) ≥US$10 762 and (7) did not answer. Income was also 
divided into three categories to compare gender income 
differences between and within different medical special-
ties (≤US$5381, >US$5381 and did not answer).

The purchasing power parity (PPP) for Brazil in 2013 
was R$1.65 to US$1.00,37 meaning that the cost of living 
was 25% cheaper in Brazil when compared with the USA. 
However, the following analysis has used exchange rate 
values instead to minimise the effect of the high PPP vari-
ability within Brazilian regions and to facilitate interna-
tional comparison. The values in Brazilian currency (R$) 
were converted into US dollars based on an exchange 
rate of R$2.0742 for US$1 (average exchange rate for the 
year 2013). Physicians who did not provide information 
on monthly wages were not considered in the analysis.

hierarchical framework modelling
A hierarchical multiple regression model was used to 
investigate the factors related to wage differences between 
male and female physicians. This type of analysis is gener-
ally used to explain the relationship between variables in 
models with a set of empirical propositions that already 
indicate the relationship strength and direction between 
predictors and outcomes. Building a conceptual frame-
work requires knowledge of the biological or social and 
temporal determinations that affect the outcomes,38 and 
the order of predictor entry in the regression equation 
was defined based on a pre-established conceptual frame-
work.39 For modelling in this paper, the position of a 
specific set of variables regarding the outcome was based 
on previous bivariate analysis (online supplementary 
table S1), with significant association (from stronger to 
weaker): (1) gender was considered the proximal term; 
(2) medial terms included work-related variables such as 
weekly workload, NOWOC shifts and physician working 
in office; and (3) length of time in practice and medical 
specialty type were considered distal terms (figure 1).

statistical analysis
The selected variables were initially studied using a 
frequency analysis that included 95% CI40 estimated from 
1000 bootstrap samples.41 All analysed crossings were 
stratified for gender. Unadjusted prevalence ratio (PR; 
female physician:male physician) was used to evaluate the 
influence of individual factors on monthly wage.

To study the adjusted influences of the independent 
variables in relation to monthly wage, multiple model 

analyses using multinomial distribution were adjusted.42 
Two analytical pathways were carried out: (1) we used a 
sequential entry of selected variables (from empty model 
to full model) to determine the main effect; and (2) we 
based the analysis on a full model plus specific interac-
tions to study interaction effects between gender and 
the work variables. The adjustment of different models 
was verified by indicators of residual deviance and the 
Akaike information criterion. Analysis of variance was 
used to verify the equality hypothesis among the different 
models.43 44

The database was exported to the software Statistical 
Package for the Social Sciences (SPSS) V.22 for Windows 
and R-GUI V.3.0.2 (http://www. r- project. org/) for statis-
tical treatments. All significance levels were set at p<0.05.

results
The profile of 2400 male and female Brazilian physicians 
is shown in table 1.

The more heterogeneous sociodemographic character-
istics between genders were age >60 years (male 26.3% 
[95% CI 23.9% to 28.7%] vs female 8.5% [95% CI 7.0% 
to 10.3%]) and physician with an address in urban centres 
(male 52.6% [95% CI 50.3% to 55.3%] vs female 61.3% 
[95% CI 58.5% to 64.5%]).

The more heterogeneous work-related characteris-
tics included working in public services (female 26.7% 
[95% CI 24.1% to 29.5%] vs male 17.8% [95% CI 15.8 
to 19.9]), private hospitals (male 42.4% [95% CI 39.8% 

Figure 1 Theoretical framework used to analyse factors 
associated with wage differences between male and female 
Brazilian physicians.

https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
http://www.r-project.org/


4 Mainardi GM, et al. BMJ Open 2019;9:e023811. doi:10.1136/bmjopen-2018-023811

Open access 

Table 1 Proportions (95% CI) of the sociodemographic and work-related characteristics of 2400 Brazilian physicians stratified 
by gender

Sociodemographic 
characteristics

Gender

Male % (95% CI) Female % (95% CI)

Age (years)

  <35 368 26.7 (24.4 to 29.0) 376 36.8 (33.9 to 39.8)

  35–60 649 47.1 (44.5 to 49.6) 558 54.7 (51.7 to 57.5)

  >60 362 26.3 (23.9 to 28.7) 87 8.5 (7.0 to 10.3)

  Total 1379 – 1021 – 

Brazilian region

  Northern 64 4.6 (3.6 to 5.8) 40 3.9 (2.8 to 5.1)

  Northeastern 234 17.0 (14.9 to 18.9) 180 17.6 (15.2 to 20.0)

  Southeastern 745 54.0 (51.4 to 56.7) 600 58.8 (55.6 to 61.8)

  Southern 214 15.5 (13.7 to 17.5) 140 13.7 (11.7 to 15.9)

  Central-western 122 8.8 (7.5 to 10.4) 61 6.0 (4.6 to 7.4)

  Total 1379 – 1021 – 

Location of address city

  Capital 725 52.6 (50.3 to 55.3) 626 61.3 (58.5 to 64.5)

  Countryside 654 47.4 (44.7 to 49.7) 395 38.7 (35.5 to 41.5)

  Total 1379 – 1021 – 

Physician work characteristics

Dedication to medical work

  Integral 1171 84.9 (83.0 to 86.8) 839 82.2 (79.9 to 84.6)

  Partial 208 15.1 (13.2 to 17.0) 182 17.8 (15.4 to 20.1)

  Total 1379 – 1021 – 

City of work

  Same city where they live 868 62.9 (60.4 to 65.6) 670 65.6 (62.6 to 68.5)

  Another city 105 7.6 (6.2 to 9.1) 64 6.3 (4.8 to 7.8)

  Both 406 29.4 (27.1 to 31.9) 287 28.1 (25.5 to 30.8)

  Total 1379 – 1021 – 

Administration

  Public 245 17.8 (15.8 to 19.9) 273 26.7 (24.1 to 29.5)

  Private 414 30.0 (27.6 to 32.5) 233 22.8 (20.3 to 25.5)

  Both 720 52.2 (49.6 to 54.8) 515 50.4 (47.4 to 53.5)

  Total 1379 – 1021 – 

Place of work

Private institutions

  Hospital 585 42.4 (39.8 to 45.0) 329 32.2 (29.4 to 35.1)

  Clinic/Ambulatory 457 33.1 (30.7 to 35.7) 289 28.3 (25.6 to 31.1)

  Physician’s office 588 42.6 (54.7 to 60.0) 375 36.7 (33.8 to 39.7)

  University/College 77 5.6 (4.5 to 6.9) 50 4.9 (3.7 to 6.4)

  Total* – – – – 

Public institutions

  Hospital 708 51.3 (48.7 to 54.0) 528 51.7 (48.6 to 54.8)

  Family health strategy 295 21.3 (19.2 to 23.5) 268 26.6 (23.6 to 29.0)

  Other secondary services† 62 4.5 (3.5 to 5.7) 53 5.2 (4.0 to 6.7)

  University/College 56 4.1 (3.1 to 5.2) 43 4.2 (3.1 to 5.6)

Continued
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to 45.0%] vs female 32.2% [95% CI 29.4% to 35.1%]) 
and family health strategy [female 26.6% [95% CI 23.6% 
to 29.0%] vs male 21.3% [95% CI 19.2% to 23.5%]). The 
variables time in practice (male <10 years 25.8% [95% CI 
39.8% to 45.0%] vs female 34.5% [95% CI 31.6% to 
37.6%]), weekly workload (hours) (male >60 hours 36.5% 
[95% CI 33.9% to 39.0] vs female 26.7% [95%CI 24.0% 
to 29.7%]) and monthly wage (≥US$10 762; male 20.1% 
[95% CI 18.0% to 22.0%] vs female 4.4% [95% CI 3.2% 
to 5.7%]) were also significantly heterogeneous.

Online supplementary table S2 shows the relationships 
between the proportions of monthly wage and work-re-
lated characteristics, specialties and gender. Women are 
over-represented in the first two lower monthly wage cate-
gories (≤US$3857 and US$3587–5381) for 10–30 years of 
time in practice (PR 3.53 [95% CI 2.31 to 5.40] and PR 
2.39 [95% CI 1.86 to 3.07]), weekly workload >60 hours 
(PR 2.44 [95% CI 1.74 to 3.44] and PR 2.17 [95% CI 1.57 
to 2.99]), ≤2 weekly on-call shifts (PR 1.93 [95% CI 1.46 
to 2.55] and PR 2.2 [95% CI 1.66 to 2.92]) and >2 weekly 

Sociodemographic 
characteristics

Gender

Male % (95% CI) Female % (95% CI)

  Total* – – – – 

On-call working

  Yes 624 45.3 (42.6 to 48.1) 554 45.7 (42.7 to 49.0)

  No 755 54.7 (51.9 to 57.4) 467 54. 3 (51.0 to 57.3)

  Total 1379 – 1021 –

Time in practice (years)‡

  <10 350 25.8 (23.5 to 28.1) 348 34.5 (31.6 to 37.6)

  10–30 505 37.2 (34.5 to 39.8) 457 45.3 (42.0 to 48.3)

  >30 503 37.0 (34.5 to 39.6) 204 20.2 (17.9 to 22.8)

  Total 1358 – 1009 – 

Weekly workload (hours)

  <20 84 6.1 (4.9 to 7.4) 40 3.9 (2.7 to 5.1)

  20–40 239 17.3 (15.3 to 19.5) 226 22.1 (19.7 to 24.9)

  40–60 552 40.0 (37.3 to 42.6) 482 47.2 (44.1 to 50.3)

  >60 504 36.5 (33.9 to 39.0) 273 26.7 (24.0 to 29.7)

  Total 1379 – 1021 – 

Medical specialty§

  Yes 934 67.8 (65.4 to 70.4) 696 68.3 (65.2 to 71.1)

  No¶ 443 32.2 (29.6 to 34.6) 323 31.7 (28.9 to 34.8)

  Total 1377 – 1019 – 

Monthly wage

  ≤US$3857 195 14.1 (12.4 to 16.0) 285 27.9 (25.1 to 30.9)

  US$3857–5381 234 17.0 (15.1 to 18.9) 300 29.4 (26.4 to 32.2)

  US$5381–7175 271 19.7 (17.6 to 22.0) 211 20.7 (18.3 to 23.1)

  US$7175–8969 218 15.8 (13.9 to 17.7) 97 9.5 (7.7 to 11.3)

  US$8969–10 762 127 9.2 (7.8 to 10.7) 48 4.7 (3.3 to 6.0)

  ≥US$10 762 277 20.1 (18.0 to 22.3) 45 4.4 (3.2 to 5.7)

  Did not answer 57 4.1 (3.0 to 5.2) 35 3.4 (2.4 to 4.7)

  Total 1379 – 1021 – 

*The total number was suppressed because physicians can have multiple places of work simultaneously.
†Other services include specialisation ambulatory, ambulatory of medical assistance, emergency care units, psychosocial care centre and 
specialised services (AIDS reference centre, blood centre and haemotherapy, worker health centre, and so on).
‡Missing data were observed for 44 individuals.
§Missing data were observed for 3 individuals.
¶The term specialist refers to physicians who obtained the title of specialist by officially recognised specialty societies, through the Brazilian 
Medical Association, or by concluding medical residency programmes accredited by the National Medical Residency Commission. Physicians 
with no specialty in Brazil are often called generalists (which differ from those specialised in internal medicine) and often work in primary care 
services.

Table 1 Continued 
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on-call shifts (PR 2.26 [95% CI 1.4 to 3.65] and PR 1.97 
[95% CI 1.23 to 3.15]), owning a physician office (PR 
2.17 [95% CI 1.52 to 3.09] and PR 2.13 [95% CI 1.64 to 
2.77]), working in a physician office (PR 2.10 [95% CI 
1.42 to 3.11] and PR 2.04 [95% CI 1.46 to 2.86]), working 
in surgery-based specialties (PR 1.71 [95% CI 1.05 to 
2.78] and PR 3.03 [95% CI 1.92 to 4.78]), and surgery 
plus internal medicine-based specialties (PR 2.48 [95% CI 
1.58 to 3.90] and PR 1.68 [95% CI 1.18 to 2.38]). Men 
are more prevalent in ≥US$10 762 in all the categories 
of all work variables, except in the <20 hours of weekly 
workload category.

The difference in monthly wages was also explored 
according to the medical specialties stratified by gender 
(online supplementary table S3). The highest PRs of 
women in the first wage group (lowest wage) occurred 
in anaesthesiology (PR 2.30 [95% CI 1.38 to 2.30]), 
gynaecology and obstetrics (PR 2.27 [95% CI 1.47 to 
2.27]), general surgery (PR 2.16 [95% CI 1.5 to 2.16]), 
other surgery specialties (PR 2.16 [95% CI 1.05 to 2.16]) 
and cardiology (PR 2.06 [95% CI 1.17 to 2.06]). Only 
in paediatrics, orthopaedics and trauma specialties the 
proportion of women in the lowest wage range was not 
significant.

By analysing the influences of the independent factors 
in relation to monthly wage, the model with the lowest 
residual deviance was the full model (table 2). This model 
explained a greater amount of variance when compared 
with all the other models. Residual deviance decreased 
from 8.00649 in the empty model to 7.16805 in the full 
model (online supplementary figure S1). After adjust-
ment for the work characteristics in the multinomial 
multiple regression model, the gender variable remained 
at its estimated (ß) level, with no significant change. The 
final effect of this full model suggests that the probability 
of men receiving the highest salary level (≥US$10 762 
per month) is 17.1% compared with 4.1% for women 
(online supplementary table S4 and figure S2).

The interactions between gender and work variables 
were studied in all simulations (online supplementary 
table S5). The probability of men being in the highest 
monthly wage class was higher than women for all factors. 
The most relevant interaction effects occurred in work in 
a physician office (19.1% vs 3.1%), <10 years of time in 
practice (8.6% vs 1.7%), 40–60 hours of weekly workload 
(20.0% vs 4.1%) and internal medicine-based specialties 
(17.2% vs 3.5%). The impact of these interactions can 
also be verified in online supplementary supplementary 
figure S3.

dIsCussIOn
Our results show a high wage disparity between 
male and female Brazilian physicians. Almost 80% 
of women are concentrated in the three lowest 
wage categories (≤US$3857, US$3587–5381 and 
US$5381– 7175), while 51% of men are represented 
in the three highest wage categories (US$7175–8969, 

US$8969–10 762 and ≥US$10 762), with a male prev-
alence of more than 15% over female physicians in the 
highest category. This scenario represents a vertical segre-
gation in which women are under-represented in higher 
paying positions.45 46 This situation is similar to medical 
practice in the USA, where women earn 63% of men’s 
income,47 and in the UK, where men earn approximately 
10% more than women.48

To explain the gender wage differences found, we 
included work-related characteristics such as weekly 
workload, time in practice and specialty as independent 
variables in a hierarchical modelling approach. However, 
even after these adjustments, the wage difference between 
men and women persisted, and the variability remained 
unexplained. These results are similar to those found in 
other studies8 10 12 13 19 43–46 that also included work charac-
teristics as adjustment factors.

Many authors have suggested that the weekly workload 
is a plausible explanation for wage disparity between 
genders, arguing that women earn less because they work 
fewer hours than men.49 50 Our study shows that women 
were more prevalent than men in the categories of weekly 
workload of 20–40 and 40–60 hours (table 1), while 
male physicians were more prevalent among physicians 
working more than 60 hours per week. However, even 
after adjusting the wage for workload, female physicians 
were found to earn less than their male counterparts who 
work the same amount of time. The present study indi-
cates that women also earn less when the wage differences 
are observed in each weekly workload range (table 2), as 
previously suggested.51 Such disparities were also reported 
in a British study,52 where female physicians’ income per 
hour represented 89% of men’s income. Similarly, in the 
USA,53 54 women accounted for 83% of men’s income 
even when working the same number of hours per week 
and weeks per year as men.

In Brazil, women are generally concentrated in special-
ties such as general practice, paediatrics, family medicine, 
gynaecology and obstetrics, which pay less if compared, 
for example, with surgical specialties, which are mostly 
occupied by men.55 They also tend to be salaried 
employees and less likely to own medical offices.15 56–58 
Even in the face of this configuration, our results indicate 
that vertical segregation is present among specialists and 
non-specialists. Women are concentrated in the catego-
ries of lower wages, while men are predominant in the 
higher wage categories even when there is no difference 
in specialty between genders, suggesting that women 
might be occupying lower paying positions within special-
ties. These findings are similar to those reported by other 
scholars,8 9 who found significant income gaps between 
men and women, even after adjusting for variables such 
as workload, level of productivity and years of experience. 
Unequal payments within specialties were also reported 
by Desai and colleagues,8 who found that female physi-
cians received statistically less reimbursement than male 
providers irrespective of the amount worked, level of 
productivity or years of experience.

https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
https://dx.doi.org/10.1136/bmjopen-2018-023811
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Most studies tackling the underlying causes surrounding 
wage differences, even after introducing adjusting factors 
in their analyses, could not determine the factors that 
would in fact contribute for such inequalities. In this 
study, there was a significantly higher proportion of male 
physicians working in hospitals and private services than 
women, which could contribute to the wage gap found in 
our analysis. However, a previous study from our group 
using the same data set34 has found a higher proportion 
of male doctors working as dual practitioners or exclu-
sively in private services, with a specialist profile and 
many years of medical training. Men also tend to occupy 
leading positions more frequently, as shown elsewhere.59 
Due to the collinearity effect between the variables ‘time 
in practice’ and ‘specialty’ with the variable and ‘place 
of work’, we chose to work with the former, which added 
greater explicability to the phenomena of gender pay 
gap. If the ‘place of work’ variable cannot fully explain 
gender pay gap, ‘time in practice’ and ‘specialty’ cannot 
either, as they describe the phenomena in the same way.

In Brazil, factors such as entrepreneurialism of men 
towards achieving higher salaries, prestige and profes-
sional status might be associated with the wage disparity 
reported here. Yet, similarly to those findings reported by 
Apaydin et al,10 which have found that 30% of payment 
differences found in selected US states could not be 
explained by any of the adjusted variables included in 
the study, the specific drivers behind the income differ-
ences between men and women in Brazil remain undeter-
mined and might rely merely on gender discrimination. 
Our results show that when the variable ‘time in prac-
tice’ was categorically analysed, the wage differences 
were observed in all categories, meaning that the wage 
disparity is not produced throughout the medical career. 
Therefore, we believe that gender might explain the wage 
disparity found. Nevertheless, future studies should incor-
porate variables related to sociological and cultural issues 
in their analyses, or the behaviour and practices of insti-
tutions and organisations.

Overall, the situation of women in the universe of 
medical work in Brazil is paradoxical. The number of 
women in the profession has increased significantly, but 
inequalities in relation to men persist, emphasising the 
remuneration gap. Our results highlight the fact that 
salary discrepancies between men and women in medi-
cine should no longer be treated with neutrality or simply 
explained by isolated phenomena such as workload or 
type of specialty.

Subliminar or explicit gender discrimination is still 
reported and its consequences go beyond salary inequal-
ities. For example, discrimination and harassment 
committed by men against women in the workplace affect 
performance and lead to absenteeism, demotivation, 
and even depression and anxiety.53 56 Both the Interna-
tional Labour Organization and WHO advocate for equal 
payments between men and women, requiring the elim-
ination of all forms of discrimination in jobs and occu-
pations60 so that gender equality prevails.61 According 
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to the 2018 Global Gender Gap Report,62 there is still a 
32.0% average gender gap found worldwide. The posi-
tive average trend registered since the last report is 
supported by improvements in the majority of countries 
covered both this year and last year. However, reduction 
of inequality will not be solved in legal and procedural 
terms, or only through wage policies; it will also depend 
on the social processes by which acceptable commitments 
are negotiated in relation to the realisation of gender 
equality.

This study relies on a probabilistic representation of 
Brazilian physicians and provides a robust, comprehen-
sive multinomial model methodology that gives a differ-
ential advantage to support the gender wage inequality 
discussion. The main limitation is its cross-sectional 
design, which makes it impossible to establish causality 
or to argue about the temporal effect of physicians’ 
income difference. Salary is a complex and multidimen-
sional variable that groups together individual and collec-
tive elements, fixed or flexible, and different sources 
can present different results. Furthermore, the medical 
profession is widely diversified in Brazil, reflecting the 
very nature of the country’s highly fragmented health 
system, where most physicians hold multiple job posi-
tions in public and private services, implicating different 
configurations of contract modalities and job affiliations.

The study was based on self-reported information 
on income, and even though the choice of collecting 
income data through wage categories might have helped 
to increase the adhesion response for this particular vari-
able, the refusal rate (3.8% of respondents did not want 
to answer about income) and the very nature of cate-
gorising continuous quantitative variables might repre-
sent the underestimation of income values.

COnClusIOn
A significant gender wage difference exists in Brazil, and 
female physicians are more frequently positioned in lower 
wage categories. Our data show that even after adjusting 
for working factors as weekly workload, NOWOC shifts, 
physician office work, time in practice and specialty type, 
the gender influence in wage remains inexplicably high.

Future studies should always include the characteristics 
of medical work as adjustment variables. These studies 
may also include other sociodemographic variables or 
relate to trajectories and social organisation of private 
life. These should be added to qualitative studies that 
seek to understand gender inequalities from the relation-
ships between men and women in different spaces and 
aspects of society.
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