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Abstract
Background: Women represent an increasingly growing share of the medical workforce in high-income countries,
with abundant research focusing on reasons and implications of the phenomenon. Little evidence is available from
low- and middle-income countries, which is odd given the possible repercussion this may have for the local supply
of medical services and, ultimately, for attaining universal health coverage.
Methods: Drawing from secondary analysis of primary survey data, this paper analyses the proportion and
characteristics of female physicians in Bissau, Maputo and Praia, with the objective of gaining insights on the extent
and features of the feminization of the medical workforce in low- and middle-income settings. We used descriptive
statistics, parametric and non-parametric test to compare groups and explore associations between different
variables. Zero-inflated and generalized linear models were employed to analyse the number of hours worked in
the private and public sector by male and female physicians.
Results and discussion: We show that although female physicians do not represent yet the majority of the
medical workforce, feminization of the profession is under way in the three locations analysed, as women are
presently over-represented in younger age groups. Female doctors distribute unevenly across medical specialties in
the three cities and are absent from traditionally male-dominated ones such as surgery, orthopaedics and
stomatology. Our data also show that they engage as much as their male peers in private practice, although overall
they dedicate fewer hours to the profession, particularly in the public sector.
Conclusions: While more research is needed to understand how this phenomenon affects rural areas in a broader
range of locations, our work shows the value of exploring the differences between female and male physicians’
engagement with the profession in order to anticipate the impact of such feminization on national health systems
and workforces in low- and middle-income countries.

Introduction
The increasing proportion of female physicians and its
consequences for healthcare delivery systems – often referred to as “feminization of the medical workforce” –
have been extensively explored in the human resources
for health literature [1]. Some authors have argued that
the roots of the phenomenon are in the changing features of the profession that make it no longer as
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attractive to men [2,3] or in female students’ greater
(easier) access to medical training [3]. In high-income
countries, the number of women entering medical education is superior to that of men. Newly graduated male
physicians represent the majority of new entrants in the
medical workforce in the United Kingdom [4], Canada
[5], France [6] and Japan [7]. The proportion of female
physicians is also rising in countries like Israel [8]. Consolidated international data are infrequently updated but
nonetheless point towards substantial differences in the
gender distribution of the physicians’ workforce worldwide
(see Additional file 1: Table S1 in the statistical annex).
Levinson and Lurie suggest that feminization will
bring changes in four dimensions of the medical
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profession: in the patient–physician relationship, in the
local delivery of care, in the global delivery of care to
the society as a whole and in the medical profession itself [9]. Empirical evidence from high-income countries
shows that female physicians work fewer hours, particularly at a younger age, see less patients than their male
peers [10], are less inclined to work in rural areas [11]
and concentrate disproportionally in “soft” specialties
[7,8]. This has triggered concerns on the potential consequences for the availability and accessibility of medical services to the population [4]. Evidence also exists
of positive aspects of female physicians’ different practice patterns, such as spending more time with their patients [12], writing fewer prescriptions and referring
cases more often [1].
The reasons for female physicians’ smaller workload
output have not been fully understood yet. Parenthood
appears to play a crucial role in the number of hours female professionals dedicate to the profession [13]; they
seem to be paid less than their male counterparts [14]
and appear to be spending more time with individual patients [12]. In Norway, it was observed that having children reduces working hours by 80% among female
physicians but has no effect on male peers’ time [15].
Some authors have put forward the hypothesis that,
while female physicians have for quite some time already
given preference to a lighter workload, only recently
male ones started seeking a less demanding work–life
balance, and this would explain the current differences
between sexes [16].
However, a dearth of studies exists on the phenomenon and its consequences in resource-poor settings.
Feminization of the medical workforce is an established
phenomenon in South Africa [2]. A 2013 study found
that female candidates represent the majority of medical
school graduates in Goa, India, but that only 41% of
them were actually practising the profession [17]. The
proportion of female physicians in a group of African,
Asian and Latin American low- and middle-income
countries is low because of their more limited access to
training funds and to other non-financial benefits [18].
Female physicians’ engagement with private sector activities, a phenomenon of increasing importance in lowincome countries [19], is also understudied.
The present paper analyses the proportion and characteristics of female physicians in three capital cities in
Lusophone Africa with the objective of gaining insights
on extent, features and implications of the medical
workforce’s feminization in the light of the universal
health coverage (UHC) objectives. If women in lowincome countries adopt the same behaviours of their
peers in high-income countries, current deficits of medical professionals will likely increase, with obvious implication for the attainment of the UHC goals.
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The three capital cities were originally selected for
their common history and similarities in their legal systems and organization of public sector and national
healthcare system, as well as for being at different stages
of development, which is believed to offer an insight on
the evolution of feminization of the workforce [20].
Bissau, Guinea-Bissau’s capital, had a proportion of 3.27
physicians per 10 000 population in 2012, with low GDP
per capita and an underdeveloped formal private health
sector, though private services were also offered – often
illegally – within public facilities [21] (Table 1). GuineaBissau’s health system is, to the current days, severely
underfunded and donor dependent, with health expenditures per capita of USD 38 in 2010, and a large primary
care network relying on seven secondary-care hospitals
where most of the physicians operate.
Maputo, capital of Mozambique, is the largest city of
the sample and had 6.64 physicians per 10 000 population at the time of the study; demand for both public
and private services is sustained, and the private sector
is rapidly developing, following the country’s naturalresources-related economic growth. Maputo Central
Hospital is Mozambique’s largest treatment institution
for a network of 3 central hospitals, 7 provincial ones
and 45 rural hospitals based in provincial capital cities.
Healthcare standards and cost of living in Maputo are
increasingly distancing themselves from the rest of the
country [22]. In Cape Verde’s capital city, Praia, there
were 9.96 physicians per 10 000 inhabitants in 2012;
public sector salaries are comparatively high, representing almost five times the national gross domestic product per capita. The only one of the three capitals to have
avoided post-independence civil war, Cape Verde is one
of Africa’s few middle-income countries [23]. Its health
system is comparatively the most developed of the three
countries, with two central hospitals in the main islands
of Santiago and São Vicente and three regional hospitals
in the rest of the archipelago.

Methods
Data collection

This paper draws on a secondary analysis of primary
survey data collected for a study in the three cities on
physicians’ simultaneous engagement in multiple professional activities in the public as well as private sector
(dual practice); the data analysed here are the same, and
a more detailed description of the sample selection strategy and the methods used to build that data set are
available in a separate article [20].
Surveys were used to collect data using a sampling
frame from all physicians in Bissau and Praia, and from
a random sample in Maputo, containing 31 questions on
their demographic profile, allocation of time across professional activities, public and private sector work
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Table 1 Selected characteristics for the three study locations
Characteristics

Bissau (Guinea-Bissau)

Maputo (Mozambique)

Praia (Cape Verde)

1186

942

3984

Country’s GDP per capita (PPP)a
Total health expenditures per capita (current prices, 2010)

46.9

21.3

154.6

176th

184th

133rd

Physicians registered in the countryc

172

1105

400

Physicians residing in the countries’ capital citiesc

127

487

131

387 908

1 178 116

131 453

3.27

6.64

9.96

Position in the HDI (out of 187)b

c

Population in capital cities

Physician density in capital cities (per 100 000 population)

Sources: a The World Bank (2012); b UNDP (2011); c National Medical Councils (2012), National Statistical Institutes.

characteristics, and regulation of the profession (see the
survey questionnaire in Additional file 2). The surveys
were conducted by three separate teams of 10 local data
collectors with a health sector background, trained and
supported by a team of researchers from the Institute of
Hygiene and Tropical Medicine (IHMT). The survey
questionnaire was administered in person; in Bissau and
Praia, response rates were around 80%, for a final number of respondents of 96 and 110, respectively. In
Maputo, where the physician population was considerably larger, we surveyed a simple random sample of 125
physicians drawn from the Ministry of Health and Medical Council databases. Overall, in the three cities, 51.8%
of those in the lists accepted to participate, 7.1% refused
and 41.1% could not be located as they were either posted
somewhere else, dead or away at the time of data collection. No systematic difference was identified between respondents and non-respondents.

Data analysis
Our data set included information on age, sex, marital status, number of household dependents, length of
time since graduating, whether working outside the
city in which the physician lives, specialty, place of
work and engagement with dual practice. The questions for public sector physicians included the level
(primary, secondary, tertiary) of the institution, net
monthly salary and whether they gained extra income
above their basic salary. For private sector physicians,
questions included place of work and reasons for not
working more hours in the private sector. All information was disaggregated by gender and the main
variables used in the statistical analysis are presented
in Additional file 1: Table S2 (statistical annex).
In addition to descriptive statistics, parametric tests
and non-parametric test (Mann–Whitney–Wilcoxon
and Kruskal–Wallis tests, respectively) were used to
compare groups and explore associations between different variables (chi-square test or the alternative Fisher
exact test). Confidence intervals for proportions (for example, physicians in dual practice) were obtained using

Wilson and Agresti–Coull methods [24]. SPSS and
EpiTools [25] were used to explore our data set.
Zero-inflated (ZI) models were explored taking into
account the nature of the distributions of the two
variables that according to the feminization literature
are likely to differ the most between male and female
physicians: number of hours worked in private sector
and number of hours worked in public sector [10]. ZI
models have been proposed to model count variables,
dealing with an excess of zeros in several applications
[26]. ZI models combine two components: one component is represented by a point mass at zero and
another one is a count distribution, such as Poisson
or negative binomial (the corresponding models are
denoted by ZIP and ZINB, respectively). When the
dependent variable tends to exhibit over-dispersion
and/or an excess in number of zeros, ZI models
present advantages with respect to classical multiple
linear regression models. As public sector earnings
are determined by class contracts and were not found
to differ between men and women, multivariate analysis was not performed on this variable.
R Program (R Development Core Team 2008),
through the function ZI of the pscl package [27],
was used to fit this type of models. The MASS package was also used to fit the generalized linear
models (GLMs) that typically are not sufficient for
modelling excess zeros [28]. The Vuong test was
used to verify if a GLM was indistinguishable from
the corresponding ZI model [28, 29]. For hours
worked in the public and in the private sector, we
used GLMs because these variables did not present
an excess number of zeros. For model fitting, the
log-likelihood value and Akaike Information Criterion (AIC) were obtained. Pearson or deviance residuals [29] for different models were calculated to
evaluate discrepancies between the observed and expected number of hours worked in private and/or
public sectors predicted by each model. As the impact on workload of each individual year of practice
was rather small, we assigned “years worked as a
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medical doctors” to 5-year increments to construct a
continuous variable to facilitate its interpretation,
which is an artefact often used in epidemiology [30].

Results
Proportion and characteristics of female physicians in the
three cities

Across our 331 urban physicians, 46.2% were female,
with the proportion being the highest in Praia (56.4%)
and lowest in Bissau (28.1%). Overall, these were younger
than their male peers in the three locations (P = 0.001),
had more dependents (P = 0.034), were more likely to have
a physician in the family (P < 0.001) but less likely to hold
a specialty (P = 0.044) (Table 2).
Median age for women in our sample was 37 years,
as opposed to 47 years for men (P = 0.001). This difference of about 10 years in age was marked in
Maputo and Praia; however, in Bissau, women and
men presented similar median ages (P = 0.11). In
each city, significant differences were found in the
proportions of women in age groups, using the chisquare test (Praia: P = 0.009; Maputo: P < 0.001) and
Fisher exact test for Bissau (P = 0.001). This pattern
shows a dominance of female physicians in age
group ≤35 years and of male ones in the older group
(>50 years) in each city. When considering expanded
age groups, in the three cities, female physicians were the

Figure 1 Age distribution of physician population in the three
locations, by gender.

majority (67.2%) in the three younger groups but only
28.4% of groups above 41 years of age (Fig. 1).
Female physicians’ engagement with the profession

Overall, 52.3% of female physicians declared holding a
specialty, as opposed to 76.3% of males, with the highest

Table 2 Physician sample’s characteristics by city and gender
Overall (331)

Praia (n = 110)

Maputo (n = 125)

Bissau (n = 96)

Physician
characteristics

M (n= 178) F (n = 153) P

M (n= 48) F (n = 62) P

M (n = 61) F (n = 64) P

M (n = 69) F (n= 27) P

Age (median
years)

47

37

0.001

46

Dependents
(median)

4

2

<0.001 2

Married (% yes)

36

0.001 45

37

<0.001 49

48

0.11

1

0.032 3

2

0.049

4

<0.001

8

81.4%

64.1%

0.368

68.8%

59.7%

0.327 80.3%

73.4%

0.212

91.2%

51.9%

<0.001

Having a physician 35.0%
in the family

60.3%

<0.001 51.1%

58.7%

0.158 29.5%

50.8%

0.016

29.0%

73.1%

<0.001

Working as a
18.6%
physician also
outside the capital

15.0%

0.657

27.7%

12.9%

0.053 19.7%

18.8%

0.896

11.6%

11.1%

1.000(a)

Holding a
specialization

76.3%

52.3%

0.004

74.5%

58.1%

0.075 70.5%

42.2%

0.001

82.6%

63.0%

0.039

Public sector only

41.8%

42.8%

0.254

31.%

38.7%

0.259 36.1%

48.4%

0.373

53.6%

38.5%

0.008

Private sector only 10.2%

12.5%

0.657

17.0%

9.7%

0.373 4.9%

7.8%

0.260

10.1%

30.8%

0.165

Dual practice

48.0%

44.7%

0.456

51.1%

51.6%

0.345 50.0%

43.8%

0.567

36.2%

30.8%

0.458

Weekly working
hours (public and
private)

53.88

50.23

0.025

52.98

51.11

0.530 51.40

49.54

0.522

56.77

49.81

0.008

Public sector pay
(2012 USD)

–

–

–

1472.48

1362.87

0.144 1056.15

887.36

0.030

386.96

360.12

0.577

Note: quantitative variables: Mann–Whitney test; qualitative variables: chi-square test or the alternative (a) Fisher exact test.
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proportion recorded for Bissau (63%). Paediatrics, general
practice and gynaecology were the most frequent specialties (8.5%, 6.5% and 5.2%, respectively); in total, female
doctors represented 76.5% of paediatricians. By contrast,
they were practically absent from surgery, orthopaedics,
stomatology and otorhinolaryngology (Additional file 1:
Table S3 in the statistical annex).
Working simultaneously in the public and private sectors was the preferred work modality for both male and
female physicians in the three locations. The magnitude of
dual practice was 44.7% for women (CI95% [37.1; 52.5])
and 48.0% for men (CI95% [40.8; 55.3]), using Wilson and
Agresti–Coull methods. Forty-two per cent of female
physicians reported working exclusively for the public
sector, 12.5% exclusively for the private and the rest
(44.7%) engaging in dual practice. No significant
difference was found with sector engagement between
genders.
Physician median net public salary per month was
USD 1387 in Praia, USD 853 in Maputo and USD 335 in
Bissau. Only in Maputo significant salary differences
were found between men and women (P = 0.030), although such differences are likely due to men’s higher
level of seniority. Among females working in the public,
30.3% declared receiving extra income from private services offered within public facilities, as opposed to 34.6%
of their male peers. The situation was reversed in Bissau,
where 50% of female and 39.6% of male physicians reported receiving extra income.
Workloads

Female physicians worked shorter hours per week
(50.23) than their male colleagues (53.88) (P = 0.025),
with hours spent in the private sector accounting for the
majority of the difference (9.71 vs. 12.57).
When considering the joint effect of all the relevant
factors, Table 3 presents a GLM based on negative binomial. Being female and years of practice had both a significant and negative effect on the overall number of
hours worked both in public and private (respectively,

P = 0.024 and P = 0.0184). This indicates that female
physicians present a decrease of about 7.8% in weekly
working hours in comparison to their male peers and
that each additional 5 years of practice also decreases
the weekly hours worked by 2%. Having dependents has
a positive effect on total hours worked (a 10.3% increase)
but only at a 10% confidence level (P = 0.071). However,
the adjustment of the GLM model to the data requires
some cautions taking into account some trend in residuals
(Table 3).
When analysing separately the determinants of
hours worked in public from those worked in private,
the ZI models were preferred to GLM taking into account the amount of zeros. In the private sector, the
ZINB model showed for the count component (that
is, a number of hours >0) that being based in Bissau
– with Praia as reference category (P < 0.001) – and
not being married (P = 0.010) have a significant positive influence on physicians’ weekly private sector
hours (Additional file 1: Table S4 in statistical annex).
On the other hand, being female recorded a negative
effect on hours worked in private (P = 0.001).
As for hours worked in the public sector, for the
count component, the ZINB model shows a negative
impact of having a specialty (P = 0.026) and years of
practice (P = 0.003) – by 5-year unit – on hours
worked in public, but no significant effect for sex
(Additional file 1: Tables S5 in the statistical annex).

Discussion
Our study shows that although female physicians do not
represent yet the majority of the medical workforce in
the three cities under study, feminization of the profession may be already under way, as shown by their overrepresentation in the younger age groups. Female doctors also distribute unevenly across medical specialties
and are absent from traditionally male-dominated areas
such as surgery, orthopaedics and stomatology. Our data
also show that they engage as much as their male peers
in private services, although all in all they end up

Table 3 GLM on hours worked per week in public and in private sector
Estimates

Std. error

z value

P value

(Intercept)

3.998

0.070

57.057

<0.001**

City (Maputo, Mozambique)

−0.039

0.038

−1.013

0.3113

City (Bissau, Guinea-Bissau)

0.039

0.041

0.942

0.3460

Q2 gender (sex: female)

−0.077

0.034

−2.255

0.0242*

Q3 civil status (not married)

−0.004

0.037

−0.101

0.9292

Q4 dependents (yes)

0.103

0.057

1.803

0.0715

Q8 specialization (yes)

−0.062

0.038

−1.637

0.1016

Q6 years as a medical doctor (by 5-year increases)

−0.023

0.001

−2.358

0.0184*

*: P < 0.05; **: P < 0.001; P = 0.10 AIC = 2557.9.
Deviance residuals: min. −4.29, max. 2.83; median: −0.029.
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dedicating fewer hours to the profession, particularly in
the public sector.
As we studied physicians from only three cities, it is
difficult to generalize these findings to rural areas that are
known to be often shunned by female physicians [11].
As general practice is not a specialty in all the three
countries, we suspect that some of those who declared holding such a specialty had, in fact, none;
likewise, we believe that some of those without a
specialization erroneously declared holding one because in their daily routine they informally engaged
in some specialized practice. As we only conducted
secondary analysis of quantitative data collected for
another study, some female physicians’ specific features and motivations remain under-explored, and
specifically designed qualitative interviews would be
needed to understand better the contours of this
phenomenon. As our study is cross-sectional and
takes a snapshot of the situation in 2012, its ability to
predict a trend for the feminization of the workforce
is limited. However, this work provides a basis for an
informed discussion on the extent of the feminization
of the medical workforce in low-income settings, on
its consequences and on how this compares to what
is happening in the industrialized world.
If the current gender distribution was to persist, female doctors may at some stage become a majority
in Bissau, Maputo and Praia. This is broadly consistent with the trend observed since the 1970s in countries like Canada [5], the United States [14], the
United Kingdom [31] and more recently in Japan and
France [3, 32]. It is still unclear why women are being more attracted today to the profession than in
the past, although for African countries their increasing participation in the formal labour market, together with the improvement of their access to
schooling, could be playing a part [33]. More deeply
rooted gender inequalities, as well as a cultural perspective that tends to attribute to men breadwinning
roles and consequently better access to education
and professions [34], could help explain the time lag
in the development of this phenomenon in the three
African cities.
Our findings are also consistent with studies from
high-income countries showing that female physicians
work fewer hours than their male peers [13] but
seem to contradict those suggesting that younger
physicians work less than older ones [35]. Having
children is often quoted as one of the factors associated with reduced working hours for female physicians [15]; however, in our cases, male doctors were
found to have significantly more dependents, and
number of dependents was associated with longer
working hours per week. As the number of
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dependents increases, there may be pressure on male
breadwinners to increase their working hours to meet
the household’s augmented economic needs and on
female members to reduce theirs to attend to childrearing-related tasks [36].
We did not find significant evidence of in-country
differentials between male and female doctors’ public
sector salaries, and we could not reject the hypothesis
that the small differences found were more attributable to lower levels of seniority between the two
groups. This seems at odds with results from other
studies in high-income countries on the significant
sex-related pay gap existing in the profession [14, 37].
A possible interpretation is that public sector salary
brackets in the three countries under analysis are very
low and compressed and tightly related to seniority
[38]; this would reduce the scope for salary discrimination between male and female physicians within the
same seniority level.
The issue of feminization of the medical profession
in countries where the density of physicians is low
deserves more attention, particularly considering its
possible impact on availability and accessibility of
health professionals. Obviously, if more women enter
the profession and they tend to work shorter hours,
the physician workforce will soon require to either
expand or become more efficient in order to provide
the same level of services [1]. As countries progress
towards the objective of universal health coverage,
demand for health services is projected to increase
and generate needs for more physicians and other
providers of service [39]. A labour market relying on
a medical workforce with different characteristics,
preferences and professional inclinations may not be
able to achieve an equitable and affordable distribution of health services, particularly in low-income
settings [40].
Our findings should not be used to advocate for
male quotas in the medical profession, which has
been shown to create distortions and inefficiencies
with long-lasting consequences [41]. On the contrary, policymakers should be encouraged to plan
their future health workforce taking into account the
trends behind the growth of the proportion of
women in medical practice, as suggested by some
scholars [15, 39, 42, 43]. This may entail recruiting
more students, developing incentives for choosing
understaffed specialties or to practice in underserved
regions and designing measures to retain women in
the health labour market. Family-friendly measures
and more flexible working conditions, including parttime work, should be considered to that effect [44].
Better sex-disaggregate data would help inform the
debate on how to carry out such a task as well as on
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gender discrimination in the health workforce [43]. The
only certainty is that ignoring the specificities of the behaviour and needs of female physicians entails the risk of
not making an efficient utilization of their potential contribution to the provision of health services [45].
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Conclusions
That female physicians are becoming the majority of the
medical workforce in high-income countries is already
documented, but whether this is happening in low- and
middle-income countries and what the consequences of
the phenomenon will be is another matter. Our secondary analysis of primary survey data explored the proportion and characteristics of female physicians in three
African cities, with the objective of gaining an insight on
extent and features of feminization of the medical workforce in low-income environments.
Our results showed that, although female physicians do
not represent yet the majority of the medical workforce,
feminization of the profession is happening and that female
doctors distribute unevenly across medical specialties and
engage as much as their male peers in private healthcare
services, although they end up dedicating fewer hours to
the profession, particularly in the public sector. More research is needed to understand how this phenomenon affects rural areas. Research will also need to include a
broader range of countries to explore the amplitude of
feminization of the medical profession and its consequences. Our work, however, shows the value of exploring
differences between female and male physicians in order to
anticipate the impact for national health workforces and
health systems in low- and middle-income countries.

Received: 5 March 2015 Accepted: 22 July 2015

Additional file
Additional file 1: Table S1. Physician workforce gender distribution,
per selected countries. Table S2. Variables used in the analysis and
description. Table S3. Physicians’ distribution across specialties per
gender across the three locations. (DOCX 38 kb)
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
GR conceived the study, carried out part of the analysis and drafted the
manuscript. LG participated in designing the study, carried out the data
analysis and participated in drafting the manuscript. IC and GD participated
in the conception of the study and in drafting the manuscript. The Global
Health and Tropical Centre received the grant GHTM – UID/Multi/04413/
2013 from the Portuguese Science and Technology Foundation. All Authors
read and approved the final manuscript.
Acknowledgements
This paper is based on the findings from a study funded by the Calouste
Gulbenkian Foundation of Portugal and by the World Health Organization.
The Global Health and Tropical Centre received the grant GHTM-UID/Multi/
04413/2013 from the Portuguese Science and Technology Foundation.

References
1. Hedden L, Barer ML, Cardiff K, McGrail KM, Law MR, Bourgeault IL. The
implications of the feminization of the primary care physician workforce on
service supply: a systematic review. Hum Resour Health. 2014;12(1):32.
2. Ncayiyana DJ. Feminisation of the South African medical profession–not yet
nirvana for gender equity. South Afr Med J Suid-Afr Tydskr Vir Geneeskd.
2011;101(1):5.
3. Kaneto C, Toyokawa S, Inoue K, Kobayashi Y. Gender difference in physician
workforce participation in Japan. Health Policy Amst Neth. 2009;89(1):115–23.
4. McKinstry B, Colthart I, Elliott K, Hunter C. The feminization of the medical work
force, implications for Scottish primary care: a survey of Scottish general
practitioners. BMC Health Serv Res. 2006;6:56.
5. Crossley TF, Hurley J, Jeon S-H. Physician labour supply in Canada: a cohort
analysis. Health Econ. 2009;18(4):437–56.
6. Estryn-Behar M, Fry C, Guetarni K, Aune I, Machet G, Doppia MA, et al. Work week
duration, work-family balance and difficulties encountered by female and male
physicians: results from the French SESMAT study. Work Read Mass. 2011;40
Suppl 1:S83–S100.
7. Koike S, Matsumoto S, Kodama T, Ide H, Yasunaga H, Imamura T. Estimation of
physician supply by specialty and the distribution impact of increasing female
physicians in Japan. BMC Health Serv Res. 2009;9:180.
8. Haklai Z, Applbaum Y, Tal O, Aburbeh M, Goldberger NF. Female physicians:
trends and likely impacts on healthcare in Israel. Isr J Health Policy Res.
2013;2(1):37.
9. Levinson W, Lurie N. When most doctors are women: What lies ahead? Ann
Intern Med. 2004;141(6):471–4.
10. Constant A, Léger PT. Estimating differences between male and female
physician service provision using panel data. Health Econ.
2008;17(11):1295–315.
11. Serneels P, Montalvo JG, Pettersson G, Lievens T, Butera JD, Kidanu A. Who
wants to work in a rural health post? The role of intrinsic motivation, rural
background and faith-based institutions in Ethiopia and Rwanda. Bull World
Health Organ. 2010;88(5):342–9.
12. French F, Andrew J, Awramenko M, Coutts H, Leighton-Beck L, Mollison J,
et al. Why do work patterns differ between men and women GPs? J Health
Organ Manag. 2006;20(2–3):163–72.
13. Wang C, Sweetman A. Gender, family status and physician labour supply.
Soc Sci Med 1982. 2013;94:17–25.
14. Sasso ATL, Richards MR, Chou C-F, Gerber SE. The $16,819 pay gap for
newly trained physicians: the unexplained trend of men earning more than
women. Health Aff (Millwood). 2011;30(2):193–201.
15. Johannessen K-A, Hagen TP. Variations in labor supply between female and
male hospital physicians: results from a modern welfare state. Health Policy
Amst Neth. 2012;107(1):74–82.
16. Buddeberg-Fischer B, Stamm M, Buddeberg C, Klaghofer R. The new
generation of family physicians–career motivation, life goals and work-life
balance. Swiss Med Wkly. 2008;138(21–22):305–12.
17. Kamat US, Ferreira A. The career destination of doctors who graduated from
a medical college in Goa, India between 2000–2005: a retrospective cohort
study. South East Asia J Public Health [Internet]. 2014 Jan 18 [cited 2014
Aug 13];3(1). Available from: http://harvesters.sfu.ca/inasp/index.php/record/
view/39110
18. Gupta N, Alfano M. Access to non-pecuniary benefits: does gender matter?
Evidence from six low- and middle-income countries. Hum Resour Health.
2011;9(1):25.
19. Gruen R, Anwar R, Begum T, Killingsworth JR, Normand C. Dual job holding
practitioners in Bangladesh: an exploration. Soc Sci Med 1982. 2002;54(2):267–79.
20. Russo G, McPake B, Fronteira I, Ferrinho P. Negotiating markets for health: an
exploration of physicians’ engagement in dual practice in three African capital
cities. Health Policy Plan. 2014;29(6):774–83.

Russo et al. Human Resources for Health (2015) 13:64

21. Einardóttir J. Avaliação da Iniciativa de Bamako na Guiné-Bissau: “Sem dinheiro
estás morto.”. Bissau: MoH of Guinea Bissau; 2011.
22. Carolini GY. Framing water, sanitation, and hygiene needs among femaleheaded households in periurban Maputo. Mozambique Am J Public Health.
2012;102(2):256–61.
23. ADB. Cape Verde: the road ahead [Internet]. African Development Bank; 2012
[cited 2013 Apr 17]. Available from: http://www.afdb.org/fileadmin/uploads/
afdb/Documents/Project-and-Operations/Cape%20Verde%20%20The%20Road%20Ahead.pdf
24. Brown LD, Cai TT, DasGupta A. Interval estimation for a binomial proportion.
Stat Sci. 2001;16(2):101–33.
25. Sergeant E. Epitools epidemiological calculators. AusVet Animal Health Services
and Australian Biosecurity Cooperative Research Centre for Emerging
Infectious Disease. 2009.
26. Smithson M, Merkle EC. Generalized linear models for categorical and
continuous limited dependent variables. 1st ed. Boca Raton: Chapman and
Hall/CRC; 2013. 308 p.
27. Jackman S. pscl: classes and methods for R Developed in the political science
computational laboratory. Stanford University; 2008.
28. Vuong QH. Likelihood ratio tests for model selection and non-nested hypotheses.
Econometrica. 1989;57(2):307–33.
29. Pierce DA, Schafer DW. Residuals in generalized linear models. J Am Stat
Assoc. 1986;81(396):977–86.
30. Da Silva Fonseca IM. Predictive factors of graft dysfunction and long-term kidney
allograft failure. Porto: Universidade do Porto; 2014.
31. McKinstry B. Are there too many female medical graduates? Yes BMJ.
2008;336(7647):748.
32. Weeks WB, Paraponaris A, Ventelou B. Sex-based differences in income and
response to proposed financial incentives among general practitioners in
France. Health Policy. 2013;113(1–2):199–205.
33. Casale D, Posel D. The continued feminisation of the labour force in South
Africa. South Afr J Econ. 2002;70(1):156–84.
34. King EM, Hill MA. Women’s education in developing countries: barriers,
benefits, and policies. World Bank Publications; 1997. 356 p.
35. Watson DE, Slade S, Buske L, Tepper J. Intergenerational differences in
workloads among primary care physicians: a ten-year, population-based
study. Health Aff Proj Hope. 2006;25(6):1620–8.
36. Rizzo JA, Zeckhauser RJ. Pushing incomes to reference points: why do male
doctors earn more? J Econ Behav Organ. 2007;63(3):514–36.
37. Weeks WB, Wallace TA, Wallace AE. How do race and sex affect the earnings
of primary care physicians? Health Aff (Millwood). 2009;28(2):557–66.
38. McPake B, Russo G, Tseng F-M. How do dual practitioners divide their time?
The cases of three African capital cities. Soc Sci Med. 2014;122:113–21.
39. Campbell J, Buchan J, Cometto G, David B, Dussault G, Fogstad H, et al.
Human resources for health and universal health coverage: fostering equity
and effective coverage. Bull World Health Organ. 2013;91(11):853–63.
40. Sousa A, Scheffler RM, Nyoni J, Boerma T. A comprehensive health labour
market framework for universal health coverage. Bull World Health Organ.
2013;91(11):892–4.
41. Duffin J. The quota: “an equally serious problem” for us all. Can Bull Med
Hist Bull Can Hist Méd. 2002;19(2):327–49.
42. Knaul F, Frenk J, Aguilar AM. The gender composition of the medical
profession in Mexico: implications for employment patterns and physician
labor supply. J Am Med Womens Assoc 1972. 2000;55(1):32–5.
43. Newman C. Time to address gender discrimination and inequality in the
health workforce. Hum Resour Health. 2014;12(1):25.
44. Coyle A. Changing times: flexibilization and the re-organization of work in
feminized labour markets. Sociol Rev. 2005;53:73–88.
45. Global Health Workforce Alliance. A universal truth: no health without a
workforce [Internet]. WHO. 2013 [cited 2015 Jan 26]. Available from: http://
www.who.int/workforcealliance/knowledge/resources/hrhreport2013/en/

Page 8 of 8

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

