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Gender bias in the evaluation of interns in different medical specialties: An
archival study
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aDepartment of Urology, Sheba Medical Center, Ramat Gan, Israel; bDepartment of Psychology, University of Zurich, Zurich, Switzerland;
cDepartment of Psychology, Simon Fraser University, Canada; dManagement & research unit, Sheba Medical Center, Tel Hashomer, Israel

ABSTRACT
Introduction: The field of medicine is characterized by within-field gender segregation: Gender
ratios vary systematically by subdisciplines. This segregation might be, in part, due to gender bias
in the assessment of women and men medical doctors.
Methods: We examined whether the assessments, i.e. overall score, department scores and skills
scores, interns receive by their superiors during their internship year, vary as a function of their
gender and the representation of women in the field. We analyzed an archival data set from a
large hospital in Israel which included 3326 assessments that were given to all interns who com-
pleted their internship year between 2015 and 2019.
Results: Women received lower department scores and skills scores in fields with a low (versus
high) representation of women. Men received higher scores in fields with a high (versus low) rep-
resentation of men, yet there was no difference in their skills scores.
Conclusions: Women are evaluated more negatively in fields with a low representation of women
doctors. Similarly, men are evaluated more negatively in fields with a low representation of men,
yet this cannot be explained by their skills. This pattern of results might point to a gender bias in
assessments. A better understanding of these differences is important as assessments affect
interns’ career choices and options.

KEYWORDS
Gender bias; resident
selection; trainee selection;
career choice; women in
surgery; Gender differences

In the last decades women’s labor-force participation pat-
terns in most Western countries have shifted (U.S. Bureau
of Labor Statistics 2018). Initially, the job-market was char-
acterized by a between-field gender segregation—men
were overrepresented in occupations requiring physical
strength, and analytical/technical skills, while women were
mostly represented in occupations requiring social and nur-
turing skills. Today, more and more women are entering
formerly male dominated fields. This has led to the new
phenomenon of within-field gender segregation, with
women dominated subfields emerging in formerly male
dominated occupations (Levanon and Grusky 2016).
Within-field gender segregation is well documented in
medicine. Women mostly specialize in residencies that are
considered as requiring more social skills, such as Family
Medicine, Internal Medicine, and Pediatrics, but are under-
represented in surgical fields, which are mostly occupied
by men (Kilminster et al. 2007; Alers et al. 2014; Burgos
and Josephson 2014; Abelson et al. 2016). This segregation,
which exists across countries (Buddeberg-Fischer et al.
2006; Fukuda and Harada 2010; Abelson et al. 2016; Pelley
and Carnes 2020), can be problematic both for society—
when women’s residential choices do not match real sys-
temic needs (i.e. lack of surgical trainees in Japan and
Canada; (Scott et al. 2008; Fukuda and Harada 2010)–and
for women’s career options and future income (Buddeberg-

Fischer et al. 2006; Jena et al. 2016), as surgeons are usu-
ally better compensated than non-surgical physicians
(Weaver et al. 2015).

Practice points
� The field of medicine is characterized by within-

field gender segregation—women mostly special-
ize in residencies that are considered as requiring
more social skills, but are underrepresented in
surgical fields, which are mostly occupied
by men.

� Gender bias in the evaluation of interns in differ-
ent medical specialties might contribute to this
segregation.

� Women receive lower department scores and
skills scores in fields with a low (versus high) rep-
resentation of women, while men receive higher
scores in fields with a high (versus low) represen-
tation of men.

� Assessments received by superiors might affect
interns’ career choices and options.

� Awareness of subtle gender biases should be
encouraged, and more objective measures for
intern assessments are required.
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Previous research, which aimed to identify the reasons
for this disparity mostly sought to understand and mitigate
the barriers that block women’s interest in male dominated
fields. Using self-report measures and interviews, this litera-
ture suggests that career barriers for women in surgery, as
identified by women, are complex. They include personal
preferences and social influences, such as quality of life,
social values conflict, and concerns regarding issues of
work-life balance (Gjerberg 2003; Lambert et al. 2003;
Wendel et al. 2003; Goldacre et al. 2012; Alers et al. 2014;
Giantini Larsen et al. 2021; Zdravkovic et al. 2021). They
also include barriers within surgery such as ineffective
mentorship, lack of belonging, organizational culture and
institutional policies that negatively affect opportunities for
advancement and unclear expectations for advancement
(Cochran et al. 2019; Thompson-Burdine et al. 2019;
Zdravkovic et al. 2020).

Importantly, not all reasons can be easily identified by
self-report measures. Subtle factors can also affect the
sense of fit to a specific environment (Schmader and
Sedikides 2018), eventually affecting residential decisions.
In the present research we focused on assessment scores
as a factor that might contribute to the gender segregation
in medicine. Specifically, we tested whether the numerical
representation of women and men in a given specialty cre-
ates a difference in how women and men interns are
assessed by their superiors. We focused on both women
and men interns, because although the lack of women in
surgery is a well-known problem, understanding the rea-
sons for men’s underrepresentation in some fields in medi-
cine (e.g. family medicine) is also important for reducing
gender segregation in medicine and for promoting equal
opportunities for both women and men (Croft et al. 2015).

Our prediction that the numerical representation of men
and women in a given specialty will affect how interns are
assessed by their superiors was based on research from the
field of social psychology. This research suggests that ster-
eotypes about the suitability of men/women to a given
occupation are strongly influenced by the numerical repre-
sentation of men and women in the field. Specifically, peo-
ple tend to assume that in occupations that are dominated
by men, stereotypically masculine attributes (e.g. competi-
tiveness, assertiveness) are necessary for success, whereas
in occupations that are dominated by women, stereotypic-
ally feminine attributes (e.g. empathy, warmth, sociability)
are necessary instead (Cejka and Eagly 1999). In the case of
Medicine, the low proportion of women in surgical special-
ties and the relatively low proportion of men in more social
specialties (Shemesh et al. 2012; AAMC 2019), may result in
perceiving surgical roles as more suitable for men, and
some non-surgical roles as more suitable for women.

The present research was conducted in Israel in which
medical students are required to complete a one-year
internship in an accredited hospital upon completion of
their medical studies, as a prerequisite to receiving licen-
sure. Rotatory internship is customary in many countries
around the world, including Australia, Ecuador, Indonesia,
Ireland, Peru, Slovenia and others. In Israel, since 2014,
interns are assigned to hospitals based on an algorithm
that takes into account students’ preferences and the aver-
age number of hospital beds in each hospital (Bronfman

et al. 2017). Importantly, interns are not assigned to hospi-
tals on the basis of merit.

As in many other countries, the internship period in
Israel is a critical point in a doctor’s medical career. This is
because during this time interns are expected to choose
where they would like to specialize. Most doctors in Israel
have a specialization (80% of those who studied in Israel
and 57% of those who studied abroad; Tor-Sinai et al.
2020). While some students show an inclination to a spe-
cific specialty during medical school, it is common in Israel
(as well as in other countries) that interns use their intern-
ship year to ‘feel’ the type of work in different medical
fields before they choose a specialty and a medical facility
(Houlden et al. 2004; Mihalynuk et al. 2006; Lumb and
Murdoch-Eaton 2014; Katz et al. 2018).

As a part of the internship year, interns work at five
mandatory departments (General Surgery, Internal
Medicine, Emergency Medicine, Pediatrics and Anesthesia)
and one to two elective departments–which are chosen by
the interns individually based on their interest. In each of
these departments the interns receive assessments on their
skills and performance by a senior doctor in the depart-
ment. These assessments are recorded in interns’ personal
files and can be used to help differentiate between resi-
dency applicants in the resident selection process, as no
uniform selection criteria for residency acceptance exist.
The assessments given to young interns at this critical junc-
tion may affect superiors’ decisions to accept an intern to a
specific residency, and they can also affect the interns’ own
perceptions about their suitability to different medical spe-
cialties. Both can influence career options, choices and
goals (Bing-You et al. 2017; Hu et al. 2017). We examined
whether the assessments men and women interns receive
by their superiors in different departments vary as a func-
tion of the proportion of women in the respective medical
specialty in Israel.

Method

Procedure and materials

The study was approved by the Institutional Review Board
at the Sheba Medical Center (SMC-19-5963). We analyzed
the hospitals’ archival data set which included interns’
assessment scores from the years 2015–2019. A total of
3326 review reports were collected from 421 interns at
Sheba Medical Center, the largest hospital in Israel (which
therefore receives the largest number of interns per year).
The data set contains the assessments of all interns that
enrolled in the hospital during these years. Each intern
received between six to ten assessments in different depart-
ments, therefore the assessments were nested within partic-
ipants. Based on Arend and Sch€afer (2019), our sample size
affords 80% power for detecting a medium sized effect.

Primary outcomes included the overall department score
participants received in each department, which ranged
from 1(poor) to 3(excellent). In addition, in each depart-
ment, participants were assessed on five different skills:
Theoretical knowledge, clinical judgment, practical skills,
curiosity and motivation and care for patients. Each of
these ranged from 1(poor) to 5(excellent), yet some assess-
ments included higher numbers such as 5.5 or 6. A factor
analysis with a varimax rotation was conducted to examine
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the number of dimensions which are assessed by the spe-
cific skills. The results suggested a one-factor solution (i.e.
all five skills had a similar response pattern, eigenvalue ¼
4.52, explaining 75.29% of the variance), therefore the spe-
cific skills were averaged to create one score representing
interns’ specific skills scores (internal consistency reliability
was high, a ¼ .93), which serves as another primary out-
come. Department scores and specific skills scores were
given by the same evaluator. Finally, the last primary out-
come was the internship score, which was given to interns
based on their performance across all departments and
ranged from 1(passed) to 4 (excelled).

The archival data set also included basic demographic
information for each intern: gender (man/woman)1 and
internship year (2015–2019). It also included information
regarding place of study (coded Israel/Abroad). Because
students who study abroad usually do so because they
were not accepted to Israeli institutions, this served as an
indicator for pre-existing ability (Note that in Israel most
students study abroad due to the inability of the domestic
medical training system to meet demand, therefore the
acceptance requirement are extremely high (Gamzu et al.
2016). Descriptive statistics for internship scores, depart-
ment scores and specific skills scores, while controlling for
place of study, are available in Table 1. The dataset is avail-
able upon request from the first author.

For each medical field we classified the representation
of women as relatively high or relatively low. This classifica-
tion was based on the proportion of women who are
board-certified (i.e. licensed) in each specialty obtained
from reports of the Israeli Ministry of Health (average from
the relevant years). In Israel, physicians are deemed special-
ists (i.e. board-certified) if they had fulfilled their respected
specialty’s requirements (for instance passed several tests,
performed a specific number of a given procedure) dic-
tated by the Scientific Council in the Israeli Medical
Association. Specifically, specialties in which the proportion
of board-certified women was lower than the median
(39.75%) were considered as departments with a low repre-
sentation of women (e.g. Orthopedic Surgery, General
Surgery), while specialties in which the proportion of
board-certified women was higher than the median were
considered as departments with a relatively high represen-
tation of women (e.g. Pediatrics, Family Medicine).2 This
dichotomous categorization was chosen due to the low
number of women who choose elective departments in
specialization with a relatively low percentage of women.

Statistical analyses

Data were analyzed with SPSS version 25.0 (Chicago, IL,
USA). Missing data analysis on the main variables of inter-
est revealed that only 0.5% of all values were missing.

Considering individual cases, 98.5% of the participants had
no missing data. Listwise deletion was used to deal with
missing data.

Two hierarchical linear models (HLM) were conducted
with department scores and specific skills scores as the
dependent variables. All variables were standardized before
entering them to the model. Hierarchical linear models are
an extension of simple linear models that allow both fixed
and random effects and are particularly used when there is
non-independence in the data due to clustering of obser-
vations within persons or groups (ICC > .10).3 In this case,
6–10 assessments were available for each intern. These
department level observations are not independent, as
within a given intern the assessments of different depart-
ments are more similar, therefore a hierarchical model,
with grouping by intern, is more suitable (Raudenbush and
Bryk 2002). In both models, department type (relatively
high/low representation of women) was the level one vari-
able while gender (man/woman) was the level two vari-
able. Study place (Israel/abroad) was included as a level
two covariate to control for differences in perceived abil-
ities that stem from the place of study, considering that
doctors who study abroad tend to receive lower scores
than those who study in Israel (Shemesh et al. 2012).
Finally, the cross-level interaction between gender and
department type was entered in the model. The AIC4 val-
ues (i.e. indicators for the relative quality of the statistical
model) in both models were smaller than the null models
(that take into account only the subject-level variability),
indicating a better model fit. Specifically, including the pre-
dictors mentioned above improved the models; for depart-
ment scores from 5812.15 to 5493.20, and for specific skills
from 6901.30 to 6635.33. To analyze the overall internship
scores, we used an analysis of variance (ANOVA) with gen-
der as a predictor and study place as a covariate.

Results

Characteristics of study participants. Of the 421 interns, 246
(58.4%) were men and 175 (41.6%) women, representing
the gender distribution between recently licensed men and
women medical doctors in Israel (Ministry of Health 2019).
Of the women, 68.6% studied in Israel while 38.3% of the
men studied in Israel, representing a trend among Israeli
men, especially Israeli-Arab men, to study abroad (Tor-Sinai
et al. 2020). In line with the Ministry of Health reports,
women mostly chose elective departments in fields with a
relatively high representation of women (72.3%), while the
distribution for men was more balanced � 50.9% chose
elective in fields with a low representation of women, and
49.1% in fields with a high representation of women.
Figure 1 presents the proportion of board-certified women
in each specialty according to the Ministry of Health
reports, which reflects the specialty selection in Israel.

Primary outcomes

Department scores
The results indicated that study place was associated with
department scores (b ¼ .33, t¼ 15.56, p < .001, 95% CI [.29
to .37]), such that those who had studied abroad received
lower assessment scores than those who had studied in

Table 1. Descriptive statistics for assessment scores.

Range

Overall
mean
M (SD)

Men
(n¼ 246)
M (SD)

Women
(n¼ 175)
M (SD)

Internship scores 1–4 2.49 (1.05) 2.31 (1.07) 2.72 (.98)
Department scores 1–3 2.57 (.50) 2.51 (.51) 2.66 (.47)
Specific skills scores 1–6 4.46 (.59) 4.38 (.59) 4.58 (.51)

Note. All means are presented while controlling for place of study, which
was entered to the ANCOVA model as a covariate. M¼mean,
SD¼ Standard deviation. Higher numbers represent better scores.

MEDICAL TEACHER 895



Israel. Department type was not related to department
scores5 (b¼�.01, t¼�.04, p ¼ .965, 95% CI [–.03 to .03]).
At the participant level, gender was found to be associated
with department scores (b¼�.05, t ¼ –2.39, p ¼ .017, 95%
CI [–.09 to �.01]), such that women received better assess-
ments in comparison to men, yet this effect was qualified
by a significant cross-level interaction between gender and
department type (b¼�.11, t¼�3.43, p ¼ .001, 95% CI
[–.17 to �.05]). Probing the interaction using Preachers’
HLM online calculator (Preacher et al., 2006), showed that
women received higher scores in departments with a rela-
tively high, in comparison to low, representation of
women, simple slope ¼ .05 (.02), Z¼ 2.21, p ¼ .027. For
men, the opposite pattern occurred, such that they
received higher scores in departments with a low, in com-
parison to high representation of women, simple
slope¼�.05 (.02), Z¼�2.69, p ¼ .007. Figure 2 presents
the pattern of results.

Specific skills scores. The results indicated that study place
was also associated with specific skills assessment scores (b
¼ .40, t¼ 15.16, p < .001, 95% CI [.35 to .45]), such that
those who had studied abroad received lower assessment
scores than those who had studied in Israel. Department
type was associated with specific skills assessment scores
(b ¼ .04, t¼ 2.08, p ¼ .038, 95% CI [.01 to .08]), such that
interns received higher scores in departments with a

relatively high, in comparison to low representation of
women. At the participant level, gender was found to be
associated with specific skills assessment scores (b¼�.08,
t¼ 2.08, p ¼ .004, 95% CI [–.13 to �.02]), such that women
tended to receive better assessments in comparison to
men. These main effects were qualified by a significant
cross-level interaction between gender and department
type (b¼�.10, t¼�2.64, p ¼ .008, 95% CI [–.17 to �.03]),
such that women received higher assessment scores in
departments with a relatively high representation of
women in comparison to a low representation of women,
simple slope ¼ .08 (.03), Z¼ 3.07, p ¼ .002. For men, no dif-
ference was found between the departments, simple
slope¼�.01 (.02), Z¼�.44, p ¼ .662. Figure 3 presents the
pattern of results.

Overall internship score
No difference was found between women and men,
F(1,387) ¼ .08, p ¼ .784, g2p < .001.

Discussion

This archival study revealed that assessment of interns
might be biased by the percentage of men and women in
the field. Women received lower department scores and
specific skills scores in fields with a low, versus high,

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
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Propor�on (%) of board-cer�fied women 
Figure 1. The proportion (%) of board-certified women in each specialty based on the ministry of health reports (average for the years 2015 and 2018).
Note. The line represents the median of the proportion of board-certified women in all specialties in Israel.
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representation of women. These results suggest that the
representation of women in a field is related to how
women are assessed in a given department, such that
women are evaluated more negatively in fields with a low
representation of women doctors. Men received lower
department scores in fields with a high representation of
women in comparison to those with a low representation
of women, yet no difference was found in how men were
assessed on specific skills. This suggests that skills alone
cannot explain the lower department scores that men
received in fields with a high representation of women.

Although the actual differences between scores were
relatively small, even small differences in assessment scores
can amplify to large differences later on and have a large
cumulative impact (Greenwald et al. 2014). This can, there-
fore, serve as a barrier to the inclusion of women and men
in gender-incongruent fields. To illustrate, in a study con-
ducted it the Unites States, it was found that small differ-
ences in assessed performance between underrepresented
in medicine (UIM) and not-UIM students, led to larger dif-
ferences in grades and selection for awards. The authors
concluded that this can result in differences in opportuni-
ties for competitive residency programs and entrance to
academic careers (Teherani et al. 2018). Moreover, even
small signals of lack of fit could affect the motivation of

young people from underprivileged groups (e.g. women,
ethnic minorities) from further pursuing careers in which
they feel that their group is socially devalued (Schmader
and Sedikides 2018).

These differences could also affect residency acceptance
chances. The Israeli medical system does not have a uni-
form selection process or criteria for residency acceptance.
Therefore, when applying for residency programs, scores
from departments that share similar characteristics (i.e. sur-
gical fields), might be deemed as more relevant and be
used to help differentiate amongst residency candidates.

As for the theoretical explanation, the observed pattern
of intern’s assessments might imply a subtle gender bias
held by physicians. This might stem from the fact that gen-
der beliefs are associated with anticipated performance lev-
els, even when gender is actually unrelated to relevant
outcomes (Ridgeway and Erickson 2000). The results of the
present study are in line with previous findings showing
that men and women are evaluated differently in different
specialties within medicine (Brown et al. 2020; Samuriwo
et al. 2020). Specifically, health care professionals were
found to hold implicit and explicit biases associating men
with career and women with family, and surgeons tended
to associate men with surgery and women with Family
Medicine (Salles et al. 2019). In the same line, female
General Surgery residents were given less autonomy than
their male peers during laparoscopic surgery, even after
controlling for technical performance, post gradual year
level, and case factors (Hoops et al. 2019). These results
together suggest that women are judged as less suitable
for surgery than their male colleagues. Yet, our results also
suggest that there might also be a bias regarding the judg-
ment of men’s suitability to fields with a relatively high
representation of women, which might direct men away
from these departments.

Our research provides an important contribution to the
literature on gender segregation within the field of medicine,
as it points to a possible subtle mechanism which might
affect women’s and men’s career choices—gender differen-
ces in assessments which might stem from gender bias.
Importantly, even people who want to be fair and objective
can be affected by biases because they ‘catch them off
guard’ (Uhlmann and Cohen 2007). Senior doctors who teach
and evaluate young physicians or even medical students,
are, therefore, at risk for such biases, and this can affect how
their interns view themselves and their medical abilities (Lai
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et al. 2009). As such, gender differences in interns’ assess-
ments can direct both women and men to gender congruent
fields, resulting in loss of talent in all medical fields and eco-
nomic disadvantage for women.

Limitations

The natural setting in which these findings were observed
is a clear advantage of this study, as assessment scores
allow to examine how interns are judged in different
departments without the risk of demand characteristic
effects (i.e. awareness or suspicion of the purpose of the
study can potentially bias or invalidate the outcomes of a
study). On the other hand, the retrospective nature of our
study also holds limitations, particularly with regard to the
availability of control variables. One of such factors is the
gender of the doctor making the assessment. Although we
could not control for this measure in our analysis, a report
from HR suggests that the majority of heads of depart-
ments in the examined medical center are men (above
85%). In addition, previous research found that although
faculty’s gender can affect evaluations (e.g. gender-congru-
ent resident faculty pairings were more beneficial to male
than to female residents), both female and male residents
hold gender biases which can affect their assessments
(Klein et al. 2020).

Another limitation is that the nature of the study does
not allow to establish causal relations. Therefore, we can-
not rule out completely that the results were due to actual
differences in women’s and men’s abilities in different
departments. This is less likely for men, as the pattern of
the results for their skills score was inconsistent with their
department scores. Importantly, empirical findings on gen-
der differences in abilities are mixed (Kilminster et al.
2007). Some found that female medical students received
higher scores in basic surgical skills training and in theoret-
ical examination than male students (Lou et al. 2016). Yet,
others found no differences between women’s and men’s
microsurgical skills (Flyckt et al. 2017; Sudario-Lumague
et al. 2018), or found that differences occurred in the learn-
ing process but not necessarily in skills (Ali et al. 2015).
Future research should take into account that the evidence
required to rule out differences in abilities might suffer
from the same bias observed here, suggesting that more
objective measures for assessments are required.

Conclusions

Women are evaluated more negatively in fields with a low
representation of women doctors. Similarly, men are eval-
uated more negatively in fields with a low representation
of men, yet this cannot be explained by their skills. This
pattern of results might point to a gender bias in assess-
ments. Raising awareness of subtle gender biases and their
possible effects is an important step toward minimizing
their effects. We hope that the data presented here are a
useful step in that direction.
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Notes

1. The interns’ gender in the present study was recorded as man or
a woman. We had no data regarding other genders.

2. Note that women became more represented in Obstetrics and
Gynecology from 2015 (37% women) to 2018 (43% women). No
changes were found between the examined years in other
departments.

3. ICC- Intraclass Correlation.
4. AIC- Akaike’s information criterion. The lower the AIC value is, the

better fit a model is.
5. We report b - beta coefficients (i.e., the degree of change in the

outcome variable for every 1-unit of change in the predictor
variable) and t – test statistics (i.e., the ratio of the estimated
coefficient to its standard error).
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