
Dumontet et al. BMC Family Practice 2012, 13:94
http://www.biomedcentral.com/1471-2296/13/94
RESEARCH ARTICLE Open Access
What determines the income gap between
French male and female GPs - the role of medical
practices
Magali Dumontet1,2, Marc Le Vaillant1 and Carine Franc1*
Abstract

Background: In many OECD countries, the gender differences in physicians’ pay favour male doctors. Due to the
feminisation of the doctor profession, it is essential to measure this income gap in the French context of
Fee-for-service payment (FFS) and then to precisely identify its determinants. The objective of this study is to
measure and analyse the 2008 income gap between males and females general practitioners (GPs). This paper
focuses on the role of gender medical practices differentials among GPs working in private practice in the
southwest region of France.

Methods: Using data from 339 private-practice GPs, we measured an average gender income gap of approximately
26% in favour of men. Using the decomposition method, we examined the factors that could explain gender
disparities in income.

Results: The analysis showed that 73% of the income gap can be explained by the average differences in doctors’
characteristics; for example, 61% of the gender income gap is explained by the gender differences in workload, i.e.,
number of consultations and visits, which is on average significantly lower for female GPs than for male GPs.
Furthermore, the decomposition method allowed us to highlight the differences in the marginal returns of doctors’
characteristics and variables contributing to income, such as GP workload; we found that female GPs have a higher
marginal return in terms of earnings when performing an additional medical service.

Conclusions: The findings of this study help to understand the determinants of the income gap between male
and female GPs. Even though workload is clearly an essential determinant of income, FFS does not reduce the
gender income gap, and there is an imperfect relationship between the provision of medical services and income.
In the context of feminisation, it appears that female GPs receive a lower income but attain higher marginal returns
when performing an additional consultation.
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Background
In France, as in many OECD countries, there has been a
recent and strong feminisation of medicine, particularly
for general practitioners (GPs) [1,2]. In 2009, 29% of
GPs were women vs. 13% in 1983 (source: Eco-Santé),
and more than two thirds of medical students who chose
general practice were women. Numerous studies showed
that women GPs typically work less than men (both
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number of days per week and number of weeks per year)
[3,4], which may result in short-term potential problems
in terms of both access to ambulatory care and general
practice regulation. It is therefore essential to under-
stand the determinants of GPs provision in terms of
quantities and services provided and thus the determi-
nants of the income gap of GPs.
There have been many studies on the measurement

and analysis of the income gap between men and
women in the field of labour economics [5,6], and these
studies always show an income gap in favour of men re-
gardless of country [7,8], business sector [8,9], status
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(self-employed or salaried) [10] and executive or non-
executive status [11]. In the context of health, the first
studies that analysed the income gap between male and
female physicians were conducted in the United States
during the 1970s [12,13]. Kehrer and Langwell (1976,
1982) found differentials of approximately 30% and 22%,
respectively, in hourly income in favour of men. Less
than one third of each of these differentials is explained
by individual doctors’ characteristics (28% and 13%),
such as experience, status (salaried or private practi-
tioner) and medical specialty. More recently, Baker
(1996) [14] also highlighted an income gap of 41% in
favour of men and an hourly wage gap of 14%. After
controlling for speciality and practice setting, Baker was
the first to show that female GPs had a 13% higher
hourly income. Using the same physician dataset,
Bashaw and Heywood (2001) explained these results by
the differences in working time productivities: women
typically worked fewer hours than men, and because of
the “law” of diminishing marginal productivity, women
had higher hourly earnings than men. Thus, the decrease
in working time productivity of physicians is according
to the authors in favour of women because they worked
fewer hours [15].
Only two similar studies were recently conducted in

Europe. Theurl and Winner (2011) obtained similar
results to those obtained for U.S. doctors: a 32% income
gap and a 20% hourly income gap that both were in
favour of Austrian male doctors [16]. Gravelle et al.
(2010) measured the income and hourly income gaps be-
tween male and female GPs in the United Kingdom of
approximately the same magnitude (30% for income and
11% for hourly income). Again, the gaps are in favour of
male GPs. The differences in doctors’ characteristics
were found to explain between 35% and 66% of the
income gap, and interestingly, the marginal return
of one working hour is greater for women than that of
men [17].
To date, no comparable study has been conducted in

France. Dormont and Samson (2008) measured the in-
come gap between male and female French GPs at 34%
in favour of men, accounting for experience, type of
practice, duration of work, region of practice and the
density of doctors and specialists but failing to ad-
equately analyse the determinants of the gap [18]. In
France, a fee-for-service payment prevails to compen-
sate private medical practices. This system remains
tightly regulated by health insurance: there are annual
negotiations between national health insurance and
physicians’ unions, where a convention fixes the costs
of services (e.g., the cost of a consultation, visit, or spe-
cialised procedure). Only doctors belonging to “Sector
2” have the option of charging extra fees (representing
only 12% of French GPs in 2009, source: Eco-Santé).
GPs may also perform varying activities as a doctor in a
private practice and being an employee (hospital, rest
home). In this context, the income from a private prac-
tice activity should be linked to the number and type of
services performed. This mechanism, in theory, should
reduce the income gap between male and female GPs,
or at least address the gap associated with the choice of
activity.
In this study, we measured the income gap between

male and female GPs working in the southwest region of
France, and we thoroughly analysed its determinants to
better identify potential differences and consequences in
choices of medical practice and care delivery between
men and women doctors.

Methods
Data
We derived our sample from a study conducted among
private GPs in the southwest region of France (Midi-Pyr-
énées). The study, in collaboration with the Regional As-
sociation of Private Medical Practitioners (URML), was
conducted by mail between April and July of 2010. A let-
ter announcing the study and detailing its objectives was
sent to all GPs practicing in the region two weeks prior
to the delivery of the anonymous questionnaire. The
URML report included approximately 3,000 GPs,
thereby representing the entire population of GPs in the
region. The questionnaire was designed to be completed
in 20 minutes and required the GPs to use fiscal docu-
ments (Additional file 1). Each responding GP received
compensation. This compensation may introduce a se-
lection bias; however, it will be seen that our sample is
representative of French GPs. Primarily due to budgetary
constraints, we decided to close the inclusion period
upon receiving the first 450 questionnaires and no later
than four months after the beginning of the study. A
follow-up letter was sent within three weeks subsequent
to the delivery of the questionnaire. After four months,
we had collected 423 usable questionnaires (over 438
received). Among these questionnaires, 84 GPs (19.9%)
did not report their turnover in 2008. According to our
study, we had to exclude these GPs, which resulted in a
final sample of 339 GPs. Table 1 shows that there was
no statistically significant difference between the two
groups of GPs.
Our sample is representative of French GPs; the aver-

age age in our sample (n = 339) is the same as that for
all French GPs (52 years old) as is the proportion of fe-
male GPs (29%, source: Eco-Santé). The sample is also
representative in terms of income: the average income of
private medical practitioners (net of charges and social
security contributions) in our sample is 71,364 Euros,
while the average is 71,690 Euros for all French GPs
[19].



Table 1 Differences between turnover respondents and
non-respondents

Variables Turnover
respondents
N= 339

Turnover
non-respondents
N=84

Test ‘

Age 52.1 52.15 NS

Gender 0.72 0.71 NS

Rural region 0.4 0.33 NS

Years of experience
(Number of years in
private practice)

21.3 21.7 NS

‘ T-test.
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Two income variables were designed such that

� The gross profit of private medical practice
(GPPMP) is such that

GPPMP ¼ ðprivate medical practice turnover
� fees for a locumÞ
� 1� average operating expense rateð Þ

The private medical practice turnover and fees for a
locum were collected in the study. The doctors used
data from official documents (Système National Inter-
Régimes (SNIR) data for the turnover and declaration
number 2035A / tax return). The average operating ex-
pense rate was estimated by the French ministry of
Health as 25.3%. This rate excludes taxes and social se-
curity contributions and corresponds, on average, to
personnel expenses, acquisition, rent, and transportation
fees [20].

� We defined the gross income (GI) based on the
variable GPPMP,

GI ¼ GPPMPþ Salaries
þ Indemnities for teaching and training
þ Residency indemnitiesþOther benefits

The salaried activities and various indemnities are ex-
clusively declarative data (self reported). GI represents
the gross income of doctors (before paying income tax).
We used this variable in our study.
Data analysis
Firstly, we specified an econometric model (least-squares
model) to identify the main determinants of income and
four groups of variables: GPs’ characteristics, workload,
type of practice and type of patients (Additional file 2).
Due to the sample size, we decided to be parsimonious
and not include many explanatory variables. Using
the backward method, we chose the most significant
explanatory variables, which can be grouped in three
categories: GPs’ characteristics, workload and type of
practice.
Using these explanatory variables, three models were

specified: one for all GPs and one for each of the two
subgroups (male, female) (see Appendix A). To study
the determinants of the income gap between males and
females, we used the Oaxaca-Ransom decomposition
(1994) [21], and thus, we used the entire GP population
as a reference group; this technique enabled us to distin-
guish the part of the income gap due to the differences
in the distribution of explanatory variables (of income)
between women and men, denoted the “explained part”
from the part due to differences in the effects (returns)
of these variables on income, denoted the “unexplained
part”. This last part, the unexplained part, can be divided
into two parts: a male advantage when the effect of an
explanatory variable (years of experience, location, etc.)
on male income is greater than the effect of the same
variable on income of the reference population and a fe-
male disadvantage when the effect of a variable on fe-
male income is greater than its effect on the income for
all GPs (see Appendix A). We checked the robustness of
our results with three different income variables (private
practice turnover, GPPMP, GI), and because the results
were very similar, we chose to only present the results of
the GI variable (others results are available upon
request).

Results
Male/female differences
The descriptive statistics are presented in Table 2. GI is
on average 80,788 Euros for females and 109,048 Euros
for males, corresponding to a gap of 26% (using the male
income as the reference). This income gap partially
reflects the gender differences in workload: for example,
women were found to perform, on average, 33% fewer
services than men (number of consultations and visits).
Moreover, women worked significantly less in terms of
days worked per week and hours worked per working
day and reported more vacation days than men. Gender
differences in workload appeared to be larger than the
income gap.
Male and female GPs also appeared to provide dif-

ferent types of services: for example, 60% of female
GPs reported frequently performing gynaecologic
follow-ups vs. 24% of male GPs, whereas male GPs
reported performing electrocardiograms, minor sur-
geries, and traumatology more often than female
GPs.
Descriptive statistics also show significant differences

between male and female GPs with respect to their own
characteristics, such as age (p < 0.01) and experience
(p < 0.05), and with respect to their workload in terms of



Table 2 Descriptive Statistics

Variables N Mean N Male N Female T-Test

Gross Income (GI) 327 101097,43 235 109048,23 92 80788,34 ***

[46539,44] [42272,94] [50831,52]

GPs’ Characteristics

Age 327 52.05 235 53.22 92 49.07 ***

[7.54] [7.08] [7.88]

Sector 2 (Unregulated fees) 327 0.06 235 0.06 92 0.07 NS

Rural region 327 0.34 0.36 92 0.27 NS

Having a child under the age of 15 333 0.36 241 0.33 92 0.45 *

Teaching position 335 0.21 239 0.22 96 0.16 NS

Reported being in good health 335 0.91 240 0.92 95 0.89 NS

Years of experience 334 21.34 239 23.01 95 17.12 **

[9.109] [8.40] [9.49]

Intensity of medical activity

Number of consultations/visits per year 327 4674.74 235 5150.62 92 3459.17 ***

[2149.51] [2148.51] [1613.55]

Salaried activity (%) 327 0.10 235 0.11 92 0.1 NS

[0.21] [0.21] [0.22]

Number of hours worked per day 324 10.95 234 11.09 90 10.56 *

[2.15] [2.23] [1.88]

Number of working days per week 337 4.63 231 4.81 91 4.26 ***

[0.88] [0.76] [1.01]

Number of vacations (weeks) 333 5.57 241 5.37 92 6.08 *

[2.43] [2.38] [2.52]

Type of practice

Group practice 327 0.46 235 0.45 92 0.48 NS

Participating in on-going care 324 0.69 233 0.73 91 0.62 **

Specialised practice 314 0.15 230 0.15 84 0.17 NS

Percentage of visits 330 13.73 238 15.17 92 10.1 **

[10.22] [10.73] [7.66]

Have consultations by appointment 339 0.39 243 0.35 96 0.49 *

Frequently perform gynaecologic follow-ups 331 0.34 237 0.24 94 0.60 ***

Frequently perform obstetric follow-ups 324 0.26 233 0.21 91 0.41 ***

Frequently perform electrocardiograms 300 0.19 221 0.23 79 0,07 ***

Frequently perform paediatric follow-ups 334 0.81 240 0.78 94 0.89 **

Frequently perform minor surgeries 334 0.25 240 0.28 94 0.16 **

Frequently perform traumatology 331 0.35 238 0.38 93 0.27 *

Type of patients

Have many children in their patient list (aged under 16) 324 0.52 232 0.47 92 0.62 **

Have many elderly people in their patient list (aged over 65) 326 0.43 233 0.47 93 0.33 **

Notes: ***, ** and * denote significance at 1, 5 and 10% levels, respectively.[] Standard Error.
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number of medical services (consultations and visits,
p < 0.01), number of days worked per week (p < 0.01),
percentage of visits (p < 0.05) and the percentage of chil-
dren in their patient list (p < 0.05).
Regression results
The ordinary least-squares estimates of GI are reported
in Table 3: the first column indicates the estimates for
the income of all GPs regardless of gender; the next two



Table 3 Income estimates

Variables Pooled Male Female

Coef. Coef. Coef.

Constant 10.1454 *** 10.5155 *** 9.7848 ***

GPs’ characteristics

Years of experience 0.0293 *** 0.0114 ** 0.0591 ***

Years of experience squared −0.0006 *** −0.0002 NS −0.0017 ***

Sector 2 (Unregulated fees) 0.0475 NS −0.0353 NS 0.2702 **

Sector 1 (Regulated fees) Ref. Ref. Ref.

Location

Rural regions 0.1210 *** 0.0980 *** 0.1776 ***

Urban areas Ref. Ref. Ref.

Workload

Number of consultations/
visits per year

0.0002 *** 0.0001 *** 0.0002 ***

Salaried activity (%) 0.7685 *** 0.6900 *** 0.8369 ***

Type of practice

Group practice 0.0575 * 0.0826 *** −0.0032 NS

Solo practice Ref. Ref. Ref.

N 321 233 88

F-test 100.78*** 57.47*** 55.22***

Adjusted R2 0.73 0.68 0.84

Notes: ***, ** and * denote significance at 1, 5 and 10% levels, respectively.
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columns present the respective results of estimates for
men and women.
The Chow test [22] indicated that the null hypothesis

of equality of all coefficients in the male and female
incomes models can be rejected at the 5-percent level,
indicating that the income structures for male and fe-
male GPs are different. Considering all GPs, we can
show that the years of experience (number of years in
private practice) has a significant, positive effect
(p < 0.01) on the GI that decreases over time (p < 0.01).
GI increases during the first years of a GP’s career and
then stabilises and decreases on average from the 24th

year of experience. This well-known result could be due
to an age effect and/or a generation effect. This result is
in accordance with previous studies [18]. Moreover, we
found that GPs practicing in rural regions have a greater
income than those practicing in urban areas (p < 0.01)
[23], which could be explained by different patients pro-
files and/or by the type of services provided. The fee-for-
service payment theoretically implies a direct relationship
between private practice income and the number of
services performed. As expected, the number of services
performed by GPs had a significant, positive effect on GI
(p < 0.01): an increase in the number of services by 100
results in an increase in the GI by 2%. Salaried activity
appears to have a positive effect on income (p < 0.01).
GP group practices also had a positive effect on GI;
however, this effect has a low significance (p < 0.10). Fi-
nally, GPs in ‘Sector 2’ were allowed to charge extra fees;
however, this had no significant effect on their GI, not-
ing that we controlled for the number of medical ser-
vices provided by the GP [24,25].
Comparing the estimates of the explanatory variables

effects with the income of male and female GPs, we dis-
covered several differences: for example, considering the
years of experience, an additional year in private practice
had a positive effect for all GPs; however, this effect is
greater on the income of women than of men. We also
observed that with all other factors being equal, women
had a higher GI when they offered an additional consult-
ation or visit, which could be due to the type of service
offered. Similarly, the impact of a salaried activity
in addition to private practice was positive for both
male and female GPs but greater for female GPs than
for male GPs.

Decomposition of the gross income (GI) gap
The results of the decomposition are presented in
Table 4: the total GI gap between male and female GPs
was estimated to be 0.453. This total gap corresponds to
the sum of three parts: one part is explained by the aver-
age differences in characteristics, denoted the explained
part; a second part, denoted the unexplained part, corre-
sponds to the sum of the advantages and disadvantages
of male and female GPs (compared to the entire GP
population) for each explanatory variables; and finally,
the third part is explained by the differential between
the constants estimated for the two models.
The part explained by the average differences in char-

acteristics is equal to 0.333 (i.e., 73% of the gap 0.333/
0.453). It is interesting to note that the variable reflect-
ing GP workload (number of medical services) explains
83% of differences in the characteristics i.e., 61% (0.275/
0.453) of the total GI gap between male and female GPs.
The difference in years of experience in the private prac-
tice explains 8% of the GI gap.
We now study the gender differences in returns of the

different explanatory variables on GI: the first term
reflects the nature of the returns for men relative to the
GP population and corresponds to an advantage for
male when the term is positive (Appendix A); the second
term reflects the nature of returns for women that corre-
sponds to an disadvantage if the term is positive. Female
GPs appear to benefit from a total advantage in their
estimated coefficients relative to the reference sample
(-0.273); more precisely, women have an advantage in
the marginal return of the workload variable (number of
medical services) compared with that of the reference
sample. In other words, it is more profitable for female
practitioners to perform an additional medical service
than it is for the total GP population in the sample. In



Table 4 Decomposition of the difference in income between male and female GPs

Explanatory Factor Male
Advantage

Xn
k¼1

XM
k β̂

M
k � β̂k

Ref Þ
�

1
Female
Disadvantage

Xn
k¼1

XF
k β̂

Ref
k � β̂k

F
� �

2
Differences
of returns to
characteristics =
(1) + (2)

Endowment termXn
k¼1

β̂
Ref

k

XM
k � XM

k

� �
Experience’ −0.147 * −0.089 −0.236 0.040 **

Sector 2 −0.005 * −0.013 −0.017 −0.000

Rural regions −0.003 −0.011 −0.014 0.011

Number of consultations
and visits per year

−0.185 *** −0.185 *** −0.369 *** 0.275 ***

Salaried activity (%) −0.008 ** −0.007 −0.015 0.004

Group practice 0.011 0.031 0.041 0.003

Subtotal −0.337 *** −0.273 *** −0.611 *** 0.333 ***

Constant β̂0
M � β̂0

F 0.731

Total: (log income
difference)

0.453

Notes:
‘We gathered the experience effect (years of experience + years of experience squared).
This decomposition with the reference being the entire GPs population isolated two terms: one for the male advantage relative to the reference and another for the
female disadvantage. We summed these two terms and obtained part of the income gap due to differences of the returns to characteristics (for each characteristic)
***, ** and * denote significance at 1, 5 and 10% levels, respectively.
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contrast, men have a disadvantage compared with
the reference sample (-0.337) that is highly significant
for the workload variable (p < 0.01) as well as for the
‘salaried activity’ variable (p < 0.05). Moreover, male
GPs have a disadvantage in years of experience and in
Sector 2; however, these differences of returns are only
weakly significant.
Finally, the constant differential is the third term of

the decomposition is equal to 0.731. This term is diffi-
cult to interpret because it gathers the effects of the un-
observed differences in returns and differences in the
means of unobserved variables and also of the differ-
ences in the returns on omitted variables, such as dis-
crimination effects [17].

Discussion
This paper is the first to examine the nature of the in-
come gap between male and female GPs in France.
Women have incomes that are 26% less than those of
their male colleagues, which is comparable to the wage
gap measured for salaried workers in France, which was
25.3% in favour of men [26]. Our results were also simi-
lar to European studies with respect to income for physi-
cians [16,17].
As shown in the literature, the descriptive analysis

confirms that the female GPs’ practice differs from male
GPs’ practice, notably with respect to workload (e.g.,
number of hours worked per week, number of working
days per week and number of weeks off ) [3] and to the
number of services provided (consultations and visits)
with a 33% differential.
With a fee-for-service payment, we could expect that

the number of services provided and the income were
strongly associated such that the production of services
should explain a large part of the income gap. Using the
Oaxaca-Ransom decomposition (1994), we showed that
less than three quarters (73%) of the income gap was ac-
tually explained by the average differences in the charac-
teristics between male and female GPs and that less than
two thirds (61%) of the income gap can be explained by
the difference in the number of services provided. The
impact of the differences in medical services provision
between male and female GPs (33%) is thus far from
fully explaining (less than two thirds, 61%) of the gender
income gap (26%).
Considering the unexplained part of the income gap,

the decomposition also allowed us to highlight the dif-
ferences in the marginal returns to characteristics of
GPs. Similarly to Kehrer, Langwell and Gravelle et al.
(1976, 1982, 2010), we showed that female GPs have
higher marginal returns that decrease the income gap
between men and women by partially compensating for
the differences in workload [12,13,17]. In particular,
women have a higher marginal return relative to the
average of the sample (which is correspondingly lower
for men) when they perform an additional service. In the
context of the FFS system, this result may be due to the
different types of consultations and/or to the different
patients’ profiles, implying the provision of specialised
procedures paid for in addition to the fee. According to
our data, female GPs reported to perform more often
than male GPs paediatric follow-ups and gynaecological
follow-ups, which imply additional payments in the
French system (e.g., five Euros for follow-ups with
infants less than two years old corresponding to an extra
fee of nearly 25%). These different types of consultations
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could explain at least partially the difference in marginal
returns of a service provided between male and female
GPs. Another additional explanation may be derived
from the induced demand theory: Delattre and Dormont
(2008) showed that facing an increase in medical density
and thus being subject to rationing, doctors tend to
compensate by increasing the volume of treatments per-
formed per consultation or number of visits [27]. Our
results may also be interpreted by following a similar in-
tuition: female GPs who appear to choose to work less
or undergo a professional time constraint compensate
for this by increasing their workload either by intensify-
ing the type of their consultations and/or by favouring
patients and consultations that incur additional pay-
ments. Nevertheless, it is rather well-known that female
doctors generally see more women and children [28],
which can also result from patient demand and
preferences.
It is important to note that by controlling for the num-

ber of medical services provided, the GP’s gross income
can be interpreted as the productivity of the GP (income
for a given production). For example, all things being
equal, providing an additional medical service for a fe-
male GP generates a higher additional income, suggest-
ing a higher productivity. Another important dimension
of GP productivity is the length of medical services pro-
vided: several studies agreed that female practitioners
have longer consultations/visits than male practitioners
[24-29]. By considering the length of a consultation/visit
as a proxy of quality [30,31], a higher marginal return
for women may be viewed as a compensation for quality.
Following this line, we could have studied the hourly in-
come gap between male and female GPs; however, in
France, physicians are not paid hourly, and thus studying
the hourly income gap was not appropriate [15].
The differential between the estimates of constants in

the two models finally explains a large part of the in-
come gap. This differential may be derived from unob-
servable characteristics (preferences, risk aversion, etc.)
in two possible ways. First, it could be the result of
either the differences in unobservable characteristics.
For example, Rizzo (2007) showed that male and female
physicians appeared to reveal different ‘target incomes’
[32]. Second, it could be the result of differences in the
estimated coefficients of these unobservable characteris-
tics, such as discrimination effects (i.e., patients in rural
areas or older patients that are less likely to see a
female GP).
We used declarative data for this reason, and there-

fore, there is a self-reporting bias. However, there is no
reason to believe that this bias is different for the two
subgroups. Considering the selecting variables, we have
chosen to select the significant variables that all were in
accordance with the literature. In addition, we did not
consider the simultaneity of GPs’ decisions between
workload (number of services performed) and income:
this could generate an endogeneity bias. We tried to cor-
rect this bias with instrumental variables, but we did not
find valid instruments in our data. However, Fortin et al.
(2010) showed that because the bias is the same for male
and female GPs, such decomposition results remain
valid [33].
Conclusions
The findings of this study are helpful for understanding
the determinants of income gap between male and fe-
male GPs. As is well-known, female GPs work less than
male GPs; however, this difference appears to only ex-
plain 61% of the total income gap. Even if workload is
clearly an essential determinant of income and thus, a
determinant of the gender incomes gap, our results
contradict our assumption because FFS does not reduce
the gender incomes gap, where there is an imperfect re-
lationship between the provision of medical services and
income. More interesting in the context of feminisation,
female GPs receive a lower income but demonstrate a
higher marginal return when performing an additional
consultation. To consolidate our results, it would be
interesting to use a larger sample and to take into ac-
count the life partner’s income. Moreover, a complemen-
tary approach could be used to perform a similar
analysis of other medical specialties and to consider
the simultaneity of the two key decisions: workload
and income.
Appendix A
Oaxaca-Ransom decomposition
We ran three models:
Pooled model for all GPs:

ln Yið Þ ¼ β0 þ
XK
k¼1

Xi;kβk þ ui ð1:1Þ

Two-group models (male, female):

ln Yið Þg ¼ βg0 þ
XK
k¼1

Xg
i;kβ

g
k þ ugi g ¼ M; F ð1:2Þ

In these equations, i indexes the GPs, Y is the GP’s in-
come, Xk represents the matrix of observable character-
istics used to explain Y (GP’s characteristics, workload,
type of practice) and the superscript g = {M, F} denotes
gender.
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The expression could be written as

D ¼ 1n YMð Þ � 1n YFð Þ
¼

Xn
k¼1

XM
k β̂k

M þ β̂0
M �

Xn
k¼1

XF
k β̂k

F � β̂0
F ð1:3Þ

Oaxaca and Ransom [26] proposed a decomposition
based on a non-discriminate norm, which decomposes
the average income gap as follows:

D ¼ 1n YMð Þ � 1n YFð Þ ¼ β̂
M
0 � β̂0

F
� �
|fflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflffl}

1

þ
Xn
k¼1

XM
k β̂

M
k � β̂k

Ref
� �" #

2

þ
Xn
k¼1

XF
k β̂

Ref
k � β̂k

F
� �" #

3|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Differences of return to characteristic

þ
Xn
k¼1

β̂
Ref

k

XM
k � XF

k

� �" #
4|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Differences in characteristic; Explained part

ð1:4Þ

1. This component measures the part of the income
differential that is associated with the gap between
constants. Gravelle et al. (2010) highlighted that the
difference between the regression constants for males
and females can arise from unobserved differences in
returns, differences in the means of unobserved
variables and differences in the returns on these
omitted variables [17].

2. This term is the difference between the estimated
coefficients of men relative to the reference (male
advantage if >0).

3. This is the difference between the estimated
coefficients of women relative to the reference
(female disadvantage if >0).

4. This term represents the differences in
characteristics between the two groups, which can be
interpreted as the part of the income gap that is
associated with the differences in observed variables
(e.g., personal characteristics, workload, and the
doctor’s practice). The term is one of the income
differentials explained by the average differences in
characteristics.

Additional files

Additional file 1: Survey questionnaire.

Additional file 2: Description of the available variables.
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