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Abstract
Background: Gender bias induces gender inequality in health. In this study, we evaluated gender bias
during a local objective structured clinical examination (OSCE).

Methods: We assessed gender bias by using two clinical cases—generalized anxiety disorder (GAD) and
ascending aorta dissection (AAD)—during an OSCE performed among �fth-year medical students. For
each situation, half of the students encountered male and half encountered female standardized patients
(SPs). Except for gender, variables were identical in each clinical case. Patients, students, and examiners
were blinded to the purpose of the study. Medical history, clinical examination, diagnosis, and
management were compared between male and female SPs. The interaction between student and SP
gender was analyzed.

Results: A total of 110 medical students were observed (55% women). For GAD, students arrived at the
correct diagnosis more often for female SPs than for male SPs (diagnosis completed, partially
completed, and not completed in 47%, 16%, and 36%, respectively, of female SPs vs. 22%, 20%, and 58%,
respectively, of male SPs, p = 0.02). The nature of their symptoms was more often asked of male SPs
(completed, partially completed, and not completed in 51%, 4%, and 0% of male SPs, respectively, vs. 38%,
17%, and 0% of female SPs, respectively, p = 0.002), and associated physical symptoms were more often
explored in female SPs (completed and not completed in 84% and 16% of female SPs, respectively, vs.
65% and 35% of male SPs, respectively, p = 0.03). For AAD, an emergency was better identi�ed in female
SPs (95% identi�ed in female SPs vs. 76% in male SPs, p = 0.005) and examination of femoral pulses
was more often performed in female SPs (88% completed in female SPs vs. 54% in male SPs, p <
0.0001). The interaction between SP and student gender was not signi�cant.

Conclusion: The gender bias observed supports the need to address unconscious biases and to raise
student awareness of gender stereotypes likely to lead to underrecognition or subtreatment of disease in
patients of both genders. 

Background
One of the principal responsibilities of medical schools is to train physicians to become pro�cient in
clinical reasoning (1) and clinical decision making. Clinical reasoning is the cognitive process that
ultimately leads to an action (diagnosis and therapy). This complex process involves medical knowledge,
as well as emotional, cultural, institutional, and human in�uences, and can lead to possible personal
partialities and bias in clinical decision making. Biases of the cognitive type have been well described (2),
and the propensity to run into such bias can be reduced (3, 4). Different strategies have been proposed to
reduce cognitive biases in clinical reasoning that apply at the individual level, the level of the work
organization, or the level of medical schools (5). Bias �rst has to be identi�ed. Among additional biases
in�uencing medical decision making, two types (6) have been conceptualized and identi�ed as
contributing to disparities in health between women and men: not taking into account medical gender
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speci�cities when present (e.g., ignoring differences in the presentation of ischemic heart disease
between men and women (7)) and gender stereotypes, that is, treating or considering men and women
differently when it is not justi�ed (e.g., neglecting to identify depression as a possible diagnosis in men
(8)). Although gender bias is more and more recognized in medical research (9, 10), little is yet known
about its in�uence in medical practice and education. Training in gender medicine aims to improve
gender knowledge and skills of medical students. There is a need to identify gender bias in clinical
practice to better address the challenge of moving from gender bias attitudes toward gender awareness
among young doctors (4). Previous studies have examined the interaction of the medical candidate and
the patient’s gender from the perspective of validating the fairness of clinical examinations. But not yet
clearly shown is whether being a male or female patient can in�uence the student’s evaluation (11).

At Lausanne University Medical School, clinical and communication competencies are regularly assessed
through objective structured clinical examinations (OSCEs). OSCEs have already been used to assess
gender bias (12). They offer a way to investigate bias among advanced students by having them face
identical clinical situations with identical clinical signs and symptoms in standardized patients (SPs).

Methods
Aim

In this study, we investigated whether patient gender in�uences student management in terms of
communication, clinical assessment, investigations, diagnosis, and proposed care.

Study design and setting

Medical school in Switzerland consists of 6 years divided into 3 years of a bachelor’s program and
3 years of a master’s program. At Lausanne University Medical School, students undergo a summative
assessment of clinical competencies through the summative OSCE at the end of their �fth study year, just
before entering 10 months of internship. During the OSCE, history taking, physical examination, and
diagnostic and therapeutic management are assessed through station-speci�c checklists.
Communication competencies are assessed at every station by using the same global rating scale
derived from the Analytic Global OSCE Rating developed by Hodges and McIlroy (13), which consists of
four items that explore the ability of students to respond to the patient’s needs, the quality of the structure
of the interview, and verbal and nonverbal expression. In the spring of 2017, �fth-year medical students
underwent an OSCE that included �ve stations, each lasting 13 minutes. The OSCE took place over 2
days: half of the students were assessed on day 1, the remainder on day 2. On day 1, students were
exposed to two different gender-sensitive OSCE stations. Half of the students encountered a female
standardized patient (SP), and the other half a male SP. Apart from gender, all other patient
characteristics (habits; medical, social, and family history) were similar.

Students, SPs, and examiners were all blinded to the purpose of the study.
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Study population

Half of the �fth-year medical students (n = 110) at Lausanne University Medical School, who were taking
their OSCE on day 1 of the OSCE session in March 2017, took part in the study. Evaluation was made by
eight examiners for the �rst vignette, two women and six men, and by four examiners for the second
vignette, all men. According to the standard setting of our OSCE, all examiners directly observed the
student-SP encounter and �lled out the evaluation form during the encounter.

Case vignettes and their evaluation

Vignette 1: Generalized anxiety disorder: The case was summarized as follows: “A middle-aged patient
presents to her or his family doctor’s practice with generalized anxiety. The manifestations are an anxious
feeling, trouble sleeping, agitation, and brooding over a hypothetical drama occurring in her or his family.
The patient also mentions thoracic oppression when asked, and spontaneously presents anxiety about
his/her �nancial situation without objective reasons. She or he seems tense, is talkative, and is somewhat
focalized on her or his concerns, playing with the pen and often changing position.” Students were asked
to take a medical history, propose investigations, arrive at a diagnosis, refer the patient, and/or reschedule
the patient for a follow-up appointment (students were not asked to perform a clinical examination).
Students were evaluated on the following: medical history (13 items: asking about the nature
[characteristics] of symptoms; beginning, trigger, and evolution of symptoms; �rst episode or not;
associated symptoms; symptoms of depression; suicidal thoughts; hallucinations; quality of sleep;
substance abuse; helping strategies; previous medical history), arriving at a diagnosis, proposing further
investigations and follow-up, and communication. Items of communication were rated on a 5-point scale
from “completely” (5 points) to “not at all” (1 point). All other items were considered to be “completed” (2
points), “partially completed” (1 point), or “not completed” (0 points), with certain items of medical history
only being “completed” (2 points) or “not completed” (0 points).

Vignette 2: Ascending aorta dissection: The case was described as follows: “An older patient of tall and
slim build presents with acute chest pain. The pain is described as violent, extending to the shoulder
blades, having started 2 hours earlier. The patient has a cold feeling in his/her left foot. The patient is
known for untreated hypertension. On examination, the patient is ill looking, has higher blood pressure on
the right arm than on the left, and a diastolic murmur over the aortic area. The pulse is obliterated on the
left leg.” Students are expected to recognize the vascular origin of pain and arrive at a diagnosis of type A
aortic dissection. A secondary objective was to ful�ll an appropriate clinical examination. Students were
evaluated on the following: medical history (nine items: trigger, nature of pain, evolution of pain, dyspnea,
accompanying symptoms, cardiovascular risk factors, previous medical history, medication, family
medical history), clinical examination (�ve items: measurement of blood pressure, blood pressure on both
arms, cardiac auscultation, femoral pulses, radial pulses), arriving at a diagnosis, proposing a computed
tomography (CT) scan to con�rm the diagnosis, identifying the emergency, proposing analgesia, and
communication skills. Points were attributed in the same manner as for Vignette 1.

The vignettes are not available for publication due to con�dentiality issues.
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Statistical analysis
Single checklist item scores of the students who evaluated female versus male SPs were compared by
using chi-squared tests for each item.

We also created scores to summarize the numerous points of medical history and physical examination
(only in Vignette 2). Scores were created as the sum of all points through all items of one category of
medical history or physical examination (only in Vignette 2). For Vignette 1, the global score for medical
history summed to a maximum of 30 points per student (minimum 0 points). For Vignette 2, the score for
medical history resulted in a maximum of 20 points, and the score for physical examination resulted in a
maximum of 11 points. The scores between students encountering female SPs and those encountering
male SPs were summed and the total results compared by using the Wilcoxon-Mann-Whitney test.

In addition, results were analyzed by using linear regressions, with scores as the dependent variable and
student gender, SP gender, and the interaction between these two variables as independent variables in
order to assess whether there was an interaction between SP and student gender. The interaction with the
examiners’ gender was not analyzed, in consideration that there were few examiners (four per vignette)
and only male examiners evaluated the second vignette.

The STATA 14 statistical package was used for statistical analysis. A P value of < 0.05 was considered
statistically signi�cant.

Results
A total of 110 students participated in the OSCE on day 1 and were included in the analyses; 60 (55%)
were women and 50 (45%) were men (Table 1). They were all exposed to the two clinical scenarios played
by eight different SPs, four women and four men.
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Table 1
Study population

  Total Women Men

Clinical case 1: Anxiety      

Students, n (%) 110 60 40

Standardized patients 8 4 4

Examiners 8 2 6

Clinical case 2: Ascending aorta dissection      

Students 110 60 40

Standardized patients 8 4 4

Examiners 4 0 4

Vignette 1: Generalized anxiety disorder
The main �nding was that students were more likely to arrive at the correct diagnosis when encountering
female SPs than they were when encountering male SPs. The diagnosis was completed, partially
completed, and not completed in 47%, 16%, and 36% of the cases, respectively, when the SP was a
woman versus 22%, 20%, and 58%, respectively, when the SP was a man (p = 0.02) (Fig. 1). The total
score for medical history was not statistically different between female and male SPs (Fig. 2). Regarding
speci�c items of medical history, students better characterized the nature of symptoms when
encountering male SPs (completed, partially completed, and not completed in 51%, 4%, and 0% of men,
respectively, vs. 38%, 17%, and 0% of women, respectively, p = 0.002), whereas they more often asked
female SPs about associated physical symptoms (completed and not completed in 84% and 16% of
women, respectively, vs. 65% and 35% of men, p = 0.03) (Additional �le 1). Diagnostic workup and the
decision for a referral or a follow-up appointment were similar for both men and women (Fig. 1).
Assessment of communication did not differ between the evaluation of men and women (Additional �le
2).

The interaction between student and SP gender regarding diagnosis, nature of the symptoms, and
associated physical symptoms was not signi�cant (data not shown).

Vignette 2: Ascending aorta dissection
We found that the emergent character of the situation was better identi�ed by students in contact with
female SPs than it was by those in contact with male SPs, with 95% of students identifying the
emergency of the situation in women versus 76% in men (p = 0.005) (Fig. 3). The total score for medical
history was not statistically different when we compared students in contact with male and with female
SPs (Fig. 4), but pain characteristics and family medical history were better explored in female SPs (pain
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characteristics completed, partially completed, and not completed in 75%, 25%, and 0% of women,
respectively, vs. 22%, 29%, and 3%, respectively, of men, p = 0.001; family medical history completed in
71% of women vs. 52% of men, p = 0.04) (Additional �le 3). The total score for physical examination was
not signi�cantly different (Fig. 4), but femoral pulses were more often taken in female SPs (88%
completed in female SPs vs. 54% in male SPs, p < 0.0001) (Additional �le 4). Frequency of correct
diagnosis, CT scan proposal, and analgesia were not different (Fig. 3). Assessment of communication
also did not differ (Additional �le 5).

The interaction between student and SP gender as a function of the understanding of the emergency of
the situation, total status score, femoral pulses, pain characterization, family medical history, and
communication score was not signi�cant (data not shown).

Discussion
This study shows the presence of gender bias to some extent among senior medical students
encountering female and male SPs during the OSCE.

Identi�ed bias

Students were more likely to diagnose GAD in female than in male SPs. This occurred even though the
nature of the symptoms was better investigated in male SPs and the physical symptoms were more
discussed for female SPs. This is a well-described bias with psychiatric illness in general, and anxiety in
particular, being more prevalent and more easily accepted in women and thus more likely to be attributed
to women (14, 15). Students in this study were not an exception to this observation. Other studies have
similarly shown that diagnoses were more accurate in the population groups with a higher prevalence of
disease. For example, one study, using a clinical vignette, demonstrated that family physicians were more
likely to diagnose chronic obstructive pulmonary disease in male patients than in female patients (16).

AAD was recognized as an emergency more easily in female SPs, family history taking and pain
characterization was performed better in them, and female SPs were better examined; they were
especially more likely to have their femoral pulses tested. These �ndings were surprising, as we expected
aortic dissection to be considered more of a masculine disease. Our �ndings might have different
explanations, but they remain hypothetical, as no causal factors were investigated in this study. These
results can be considered congruent with the proven reality that an aortic pathological condition is
associated with higher mortality in women, despite the fact that it is more common in men (17). In this
case, therefore, this condition can be an appropriate consideration and not gender bias.

Regarding the difference in the examination of inguinal folds, this might be explained by the fact that this
anatomical region is considered more intimate in men compared with that in women. Indeed, gender bias
in physical examination has already been described, for example, by colleagues investigating cardiac
examination, which was less precise in women because of the location of the breasts in the mitral area
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(18). In our study, the inguinal region could have been considered more intimate in men than in women
because of their external genitalia.

This study showed objective differences in the clinical management of male and female SPs with the
same diagnoses. Understanding why students had different attitudes toward women and men is beyond
the scope of this study and the variables collected. It would be interesting, however, to explore these
reasons in future studies, for example, by using qualitative research.

Absence of bias

Students did not present gender bias in the management of patients (decision making to perform a
complementary examination or to refer the patient to a specialist for follow-up), unlike what has been
shown in various medical conditions, for example, in a real-life setting that measured the investigation of
stable angina in women versus men (19). Indeed, bias tends to appear when decisions are taken under
pressure, stress, or emergency, as shown, for example, by colleagues making a cardiovascular diagnosis
(20). Such stress was minimized in our arti�cial and standardized setting. Nevertheless, another vignette-
based study conducted among 503 practicing cardiologists in the United States (2) showed a bias toward
ordering more angiographies in men than in women, despite the fact that it was not a real clinical
situation. The authors conducted an online survey that measured implicit bias (Implicit Association Test)
regarding strength and risk taking and also presented a clinical situation of a patient with intermediate
risk of coronary artery disease. Cardiologists rated the likelihood of coronary artery disease as being
similar in women and men, but the usefulness of stress testing was more often rated as high in women
and the usefulness of angiography more often as high in men. Interestingly, cardiologists with a higher
implicit bias in risk taking rated the necessity for angiography in men as higher even when it was
adjusted for perceived likelihood of coronary artery disease.

Our students were probably low in bias overall. The literature shows little stereotyping in students
entering medical school and gender awareness seems to improve with education and age (21, 22).

Strength and limitations

Our study has some limitations. The clinical vignette setting with SPs is a good approximation of the
reality experienced by patients and doctors in many ways, but it is still an exam and thus an arti�cial
situation. Medical history and examination were probably performed more systematically and thoroughly
compared with what would be done in a real context of emergency or primary care settings. Bias appears
in situations in which patients are under stress (minimized in this trial by simulation), as shown, for
example, by colleagues in cardiovascular situations (20). This lack of stress might have led to an
underestimation of real bias in our study. Furthermore, we examined single OSCE stations. There may be
unmeasured confounders interfering with gender, such as examiner idiosyncrasies, simple memory
lapses etc. The results cannot be generalized to OSCEs in general.
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The small number of participants is another limitation and might explain why we did not �nd that student
gender modi�ed the effect of patient gender on the management of clinical situations. A study with more
participants would be needed to assess not only the interaction between student and patient gender, but
also the effect of the examiners’ gender.

Another limitation is the OSCE setting. Although OSCE scenarios are standardized, we cannot completely
exclude the possibility of some gender-speci�c differences in role-playing. Nevertheless, this problem is
minimized because training of SPs is standardized and performed by the same SP trainer; the quality of
role-playing is also veri�ed during the examination by the SP trainer. The performance ability of the SP
may also in�uence the results, even though the fact that there were multiple SPs helps preventing from
interpreting a speci�c personality trait as an effect of gender.

Our study has several strengths. It was set in standardized conditions, allowing bias to be measured in
relation to gender because of the standardization of social determinants such as age, socio-economic
status, and ethnicity. Despite the minimization of bias in the vignette setting, having SPs act as clinical
cases is also closer to real interaction than is the use of written clinical vignettes. Furthermore, students,
SPs, and examiners were all blinded to the purpose of the study, which is particularly important when
studying unconscious bias.

Conclusion
As previously demonstrated for race, ethnicity, and social class (23), clinical vignettes, especially with
SPs, are a useful way to assess bias in health care. Our study showed new evidence of gender bias
among medical students in the evaluation of clinical situations of GAD and AAD, but this biased
evaluation did not seem to in�uence the �nal management (treatment and referrals) of patients.
Surprisingly, biases were in favor of women in both cases. The gender bias observed is likely to lead to
underrecognition (e.g., of generalized anxiety disorder in men) or subtreatment of disease (in both women
and men). Our study supports the necessity of addressing unconscious biases to raise student
awareness of gender stereotypes in medicine.

Abbreviations

AAD ascending aorta dissection

CT computed tomography

GAD generalized anxiety disorder

OSCE objective structured clinical examination

SP standardized patients
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Figures

Figure 1

Vignette 1: Management (diagnosis, physical investigations, referral or second appointment) by
standardized patient (SP) gender. *p < 0.05.
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Figure 2

Vignette 1: Total score for medical history by standardized patient (SP) gender.



Page 14/15

Figure 3

Vignette 2: Management (diagnosis, CT scan proposal, emergency identi�cation, analgesia) by
standardized patient (SP) gender. CT: computed tomography. **p < 0.01.



Page 15/15

Figure 4

Vignette 2: Total scores for medical history and physical examination by standardized patient (SP)
gender. **p < 0.01.
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