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Abstract
Background: Implicit prejudice can lead to disparities in treatment. The effects of specialty and experience on
implicit obesity and mental illness prejudice had not been explored. The main objective was to examine how specializing in psychiatry/general medicine and years of experience moderated implicit obesity and mental illness prejudice
among Swiss physicians. Secondary outcomes included examining the malleability of implicit bias via two video
interventions and a condition of cognitive load, correlations of implicit bias with responses to a clinical vignette, and
correlations with explicit prejudice.
Methods: In stage 1, participants completed an online questionnaire including a clinical vignette. In stage 2, implicit
prejudice pre- and post- intervention was tested using a 4 × 4 between-subject design including a control group.
In stage 3, explicit prejudice was tested with feeling thermometers and participants were debriefed. Participants
were 133 psychiatrists and internists working in Geneva, hospital-based and private practice. Implicit prejudice was
assessed using a Weight IAT (Implicit Association Test) and a Mental Illness IAT. Explicit feelings towards the obese and
the mentally ill were measured using Feeling Thermometers. A clinical vignette assessed the level of concern felt for a
fictional patient under four conditions: control, obese, depression, obese and depression. Linear regression was conducted to test for association of gender, experience, and specialty with responses to vignettes, pre-intervention IATs
and explicit attitudes, and to test for association of interventions (or control) with post-intervention IATs and explicit
attitudes. Reported effect sizes were computed using Cohen’s d. Two-tailed p < 0.05 was selected as the significance
threshold.
Results: Compared to internists, psychiatrists showed significantly less implicit bias against mentally vs. physically ill
people than internists and warmer explicit feelings towards the mentally ill. More experienced physicians displayed
warmer explicit feelings towards the mentally ill and a greater level of concern for the fictional patients in the vignette
than the less experienced, except when the patient was described as obese.
Conclusions: Specialty moderates both implicit and explicit mental illness prejudice. Experience moderates explicit
mental illness bias and concern for patients. The effect of specialty on implicit prejudice seems to be based principally
on self-selection.
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Background
Equal treatment of patients regardless of skin colour,
weight, or other characteristics is part of the standard of
care in medicine and physicians often cite helping others as a reason for practising medicine [1–6]. This standard of care has become even more relevant globally in
the recent pandemic, where resources have often been
scarce, and where disparities in death rates from Covid19 correlated with race have been documented in the UK
and the US [7, 8]. Fears among patients about discrimination due to factors such as obesity have also increased [9].
Implicit biases against stigmatised groups represent a
threat to this standard of care. Implicit biases are associations, which have been characterised as automatic,
uncontrollable, unconscious or arational [10], between
a category attribute, e.g. being overweight, and a negative evaluation (implicit prejudice), or another category
attribute, e.g. being lazy (implicit stereotype). In contrast
to explicit biases, evaluations that a person makes consciously, implicit biases are typically manifest in nonverbal behaviour, such as the frequency of eye contact
and physical proximity [11]. Their most disturbing aspect
is the potential dissociation between what a physician
explicitly intends (e.g. treat everyone equally) and the
hidden influence of implicit associations on her decisionmaking and action (e.g. perceiving a black child’s pain as
less severe than a white child’s and thus deciding not to
prescribe the patient a pain medication) [12].
The effects of medical specialty and experience on
implicit obesity and mental illness prejudice have not
been explored in the literature. The principal objective
of the study was to examine how specializing in psychiatry/general medicine and years of experience moderated
implicit obesity and mental illness prejudice among Swiss
physicians. The relationship between levels of implicit
bias and clinical behaviour remains unclear [14] and
we therefore evaluated physicians’ intended behaviour
through their responses to a clinical vignette. Secondary
outcomes included examining the malleability of implicit
bias via two video interventions, a condition of cognitive
load and correlations with explicit prejudice.
Prejudicial and stereotypical implicit attitudes are
widespread among the worldwide population and can
influence behaviour outside the laboratory [14, 15]. Many
implicit biases are present even among the stigmatized
outgroup, e.g. most obese people display an implicit
prejudice against the obese [16]. Implicit biases among
health care professionals and the potential influence on

clinical care is a concern [17–19]. While they are not the
whole picture, implicit biases are likely to play a part in
health care disparities. In the US, racial health care disparities are widely documented and implicit racial bias
is a possible contributing factor [20]. In the UK, a recent
study found that a woman is five times more likely to die
in childbirth or post-partum if she is black than if she is
white [21]. Other health care disparities related to factors
such as socio-economic status, sexual orientation and
gender are possibly partly due to implicit biases [22].
Implicit bias training is widely on offer in the Englishspeaking world, despite a limited evidence base for effective interventions [23]. But what is the role of training
and experience in medicine itself? Do more experienced
physicians exhibit more or less implicit bias than trainees? Medical training might reasonably be expected to
reduce bias with its emphasis on care and the impartial
standard. One study found that mental health training
correlated with more positive implicit and explicit attitudes to the mentally ill [24]. Experience in the field could
potentially reduce prejudice by making physicians more
sympathetic to patients. As they gain experience and
knowledge, medical professionals may experience less
cognitive strain and thus have more mental resources to
devote to ensuring equal treatment of patients. It is possible that exposure to counterstereotipic exemplars that
contradict an implicit stereotype can lessen it [25].
On the other hand, some experience will confirm stereotypes rather than contradict them, particularly given
confirmation bias [26] and the important role of medical superiors, who may be biased, in training. Current
evidence shows that contact with the stigmatised group
sometimes decreases prejudice, but can also increase
it, depending on the nature of the contact [27–30]. In
addition, medical training encourages fast-thinking
and shortcuts, which can increase incidence of implicit
bias [31]. With experience and training a physician may
become more confident about their ability to be impartial and thus more susceptible to bias. There is evidence
that if we are confident about our moral capabilities we
are more likely to display implicit biases because we register the goal of being impartial as being ‘achieved’ and
monitor ourselves less [32]. There has also been research
showing that clinical exposure can reduce empathy [33,
34].
In addition to training and experience, medical specialty may influence levels of implicit bias. One study
found that paediatricians displayed less implicit race
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bias than other physicians [35]. The aforementioned
study showing an effect of mental health training on
bias towards the mentally ill could be a sign that choice
of specialty and the subsequent training and environment influences bias. Specialty, training and experience
are likely to interact in complex ways to produce potential effects on implicit bias. No studies have specifically
explored the interaction of specialty and training/experience with implicit biases. This study aimed to fill this gap.
Implicit obesity prejudice and implicit mental illness
prejudice were chosen partly because they are both tied
to characteristics of patients that can be relevant for medical reasons. The former has been found to be present in
health care professionals to a similar extent as in the general population [36]; there is less data on implicit mental
health bias, but evidence indicates its presence in both
physicians and the general population [24, 37–39]. The
evidence indicating that mental health training reduced
bias made this bias an obvious choice to explore. While
black/white race bias has received the most attention due
to its relevance in the US, it is not necessarily the most
relevant to Swiss physicians, who may discriminate more
based on country of origin rather than skin colour [40].
In addition, Geneva city and hospital are highly multicultural, meaning both patients and physicians in the hospital come from a multitude of different countries and
typically speak several languages. Unlike race bias, obesity and mental illness bias have been found to exist as
explicit biases in addition to implicit among health care
professionals [13, 38, 39]. One explanation is that because
obesity and mental health are medically relevant characteristics they fail to flag warning signs for prejudice with
physicians, as, typically, race would.
Given findings of the presence of implicit obesity bias
and implicit mental illness bias among physicians from
many other countries [13], some level of implicit bias
was expected to be found among Swiss physicians. On
the other hand, culturally specific contexts could mean
that within Swiss physicians, or specifically physicians in
Geneva, we would find higher or lower levels than had
been found in other studies [41].
It was hypothesized that training would have an effect
on implicit biases, while the direction that this effect
would take was uncertain given the mixed evidence to
date. It was hypothesized that specializing in psychiatry would correlate with lower mental illness bias based
on the one study showing an influence of mental health
training on bias [35].

Methods
Study participants

Participants were recruited from psychiatry and general
internal medicine. As mentioned in the Introduction,
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the evidence so far on the effects of experience and contact on prejudice is mixed. The specialties of psychiatry
and general medicine were chosen because in examining bias against illness of the mind and a characteristic
of the physical body (obesity) it was deemed interesting
to compare specialists in the mind (psychiatrists) and
those who did not specialise in the mind and thus could
be expected to focus more on physical characteristics
(general internists). Female physicians have been found
to display weaker implicit bias against the obese than
male physicians, hence gender differences in obesity bias
were expected [36]. Participants were recruited from the
Geneva University Hospitals and from private practices
in Geneva by email or physical mail.
Data collection

All participants provided written informed consent.
The experiment was described as an investigation into
implicit attitudes using a categorisation task with the
aim of improving standards of clinical care. The IAT
was not named nor were the words ‘bias’ and ‘prejudice’
mentioned to avoid influence on responses to the clinical vignette. The order of measures (Fig. 1) was chosen to
mask the characteristics under study for as long as possible. The ethics committee approved this procedure for
obtaining consent. Participants first completed a demographic questionnaire and a clinical vignette online.
Patient characteristics were randomized in the vignette
to create four groups each receiving a different version.
A face-to-face meeting was then held with each participant, who completed a Mental Illness IAT and a
Weight IAT, followed by either one of two interventions, instructions for the cognitive load condition, or a
control condition, then a repeat of both IATs, and finally
each responded to two Feeling Thermometers to rate
their feelings towards the obese and the mentally ill. The
interviewer asked participants to refrain from discussing the contents of the study with colleagues. Interviews
were conducted in the local language of the participants,
French, and all materials and tests were in French. All
methods were carried out in accordance with relevant
guidelines and regulations.
Measures
IATs

The most prevalent measure of implicit biases is the
Implicit Association Test (IAT), a computerized task
where participants rapidly categorize negatively and positively valenced words with images or words. The relative speed of association of, e.g. in a Race IAT, black faces
with positively-valenced words (as compared to the other
possible associations), indicates the level of bias [42].
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Fig. 1 Experimental design

Mental illness stimuli were taken from a previously
tested IAT, comparing words for physical illnesses and
words for mental illnesses paired with negatively and positively valenced words [39]. The Weight IAT used stimuli
from the Project Implicit website: silhouette images of
thin and obese people paired with negatively and positively valenced words [43]. Words were translated from
English to French. D-score interpretation used by Project Implicit indicate a score greater than 0.15 as a slight
bias, greater than 0.35 as a moderate bias, and greater
than 0.65 as a strong bias. Negative scores represent the
inverse association, namely an association between either
mental health or obesity (as compared to physical health
or thinness) with positive rather than negative words [42,
43].

intensity, clinical severity, clinical urgency and pain credibility on a scale of 1–7 (Additional file 1: S1 Appendix).

Vignette

Participants marked the point that represented their
feelings towards the obese and the mentally ill. Lower
scores represent warmer feelings. The feeling thermometer measures explicit feelings, thus is a measure of
explicit bias.

The vignette was taken from a study that found differences in clinical responses to pain correlated with patient
gender [44]. It was translated from Portuguese to French
and modified to create four versions: a control version
with no medical history, a version where the BMI of the
patient was 32 and thus indicated clinical obesity, a version were the patient had experienced depressive episodes, and a version were the patient had a BMI of 32
and had experienced depressive episodes. There were
six questions that asked participants to evaluate pain

Feeling thermometer

These consisted in a continuous unnumbered line with
‘warm feelings’ written on the left side of the line and
‘cold feelings’ on the right. The range was 0–12, but the
increments were not indicated on the actual line where
participants marked a cross. Instead, the segments were
designated as follows:
0–2.75 warm feelings
2.75–5.5 slightly warm feelings
5.5–6.5 neutral feelings
6.5–9.25 slightly cold feelings
9.25–12 cold feelings

Interventions and cognitive load

Few interventions had been tested specifically on implicit
weight bias and implicit mental illness bias and even
fewer have produced significant results [45–50]. One of
the methods that had been found to potentially reduce
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anti-age, racial and other implicit biases was perspective-taking, thought to increase empathy with the target
group [51, 52]. We decided to test a version of perspective-taking, given that there was as much evidence that
it worked as there was for other strategies and it was the
one that most appealed to our research team. The participants were required to watch the short (1.25 min)
extracts of videos made by the National Health Service
in the UK before immediately retaking the IAT. The videos had been designed for training, to help physicians
identify and empathise with their mentally ill and obese
patients. They showed two genuine female patients in
the UK talking about their clinical experiences with
obesity and depression. The videos were subtitled in
French and are available from the following website:
https:// w ww. u nige. c h/ m edec i ne/ i eh2/ f r/ r eche r che/
groupe-samia-hurst-manjo/.
Given concerns regarding the test–retest reliability of the IAT [41, 53] and the possibility of a learning
effect when participants completed the second IAT, we
included a control group. In the control group, participants counted backwards in twos out loud in place of the
intervention for the same length of time and then retook
the IATs.
A fourth group, in place of the intervention, was
instructed on how to proceed with the second set of IATs
under a cognitive load condition, consisting in counting
backwards in twos out loud during the intervention. They
then proceeded to retake the IATs. The effects of implicit
bias are thought to increase under stress and time pressure, common working conditions for physicians that
can be simulated—albeit approximately—with a cognitive load. While previous research has shown that conditions of cognitive load increase implicit biases [54, 55],
we were not aware of other research that looked directly
at the effects of cognitive load while performing an IAT.
It was hypothesized that the video interventions would
correlate with reduced levels of implicit prejudice and
that the cognitive load condition would correlate with
increased levels of implicit prejudice when compared
with the control group.
Statistical analysis

The sample size was computed using the software
GPower and was based on an initial a priori power analysis for ANOVA, targeting a medium-sized interaction
effect between two factors (specialty and experience)
with two level each with an alpha of 0.05 and a power
of 0.80, requiring a total sample size of N = 158 (40 per
cell). Data was entered into the SPSS statistical software
package for analysis. Participants’ socio-demographic
characteristics were analysed using descriptive statistics. Inter item reliability (the questionnaire’s internal
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consistency) was tested using Cronbach’s alpha. We
changed our analysis to enable treatment of IAT scores as
continuous variables in response to reviewer comments.
Linear regression was conducted to test for association
of gender, experience, and specialty with responses to
vignettes, pre-intervention IATs and explicit attitudes.
Linear regression was also conducted to test for association of interventions (or control) with post-intervention
IATs and explicit attitudes. To take possible confounding variables for this second analysis into account we
also included gender, experience, and specialty. Reported
effect sizes were computed using Cohen’s d. Two-tailed
p < 0.05 was selected as the significance threshold. The
data is publicly available at the following https://doi.org/
10.26037/yareta:md2ryexqsrchhb2fafgor6lcmm.

Results
Participants

779 physicians were contacted via email (or physical mail
where email addresses were unavailable), and followed up
by a second email and a telephone call. The response rate
was 24% for this first stage. 133 eligible physicians went
on to complete both stages of the study (81.1% from the
first stage). Difficulty recruiting less experienced physicians was encountered and so the category was extended
by increasing the number of years of practice from < 5
to < 6. This enabled 5 participants who had initially been
discarded to complete the second stage when recontacted. Their data are included in the second response
rate. The desired number of participants was not
achieved in the less-experienced psychiatrist category,
with a final total of 13 participants. In the other categories the desired number of 40 participants was reached.
Participant characteristics displayed a good range of age,
years in practice, and site of practice and an equal gender distribution (Table 1). The 40 participants who only

Table 1 Participant characteristics
Age (years)

Mean (SD)
Median
Range

39 (11)
36
24–72

Gender

Male
Female

49%
51%

Years in practice

Mean (SD)
Median
Range

14 (11)
10
1–47

Less than 6
More than 8

40%
60%

Speciality

Internal medicine
Psychiatry

60%
40%

Site of practice

Hospital
Hospital ambulatory
Private practice

59%
23%
18%
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completed the first stage of the experiment were statistically compared to the participants who completed both
stages and were found to be similar with regard to gender, experience, age, and specialty.
Overall implicit and explicit prejudice and level of concern
among physicians

Despite incomplete comparability due to different stimuli, data do suggest greater implicit prejudice towards
the obese than towards the mentally ill among physicians
overall (D-score 0.53 and 0.09, respectively, Table 2).
The overall mean score for physicians would not count
as a mental illness prejudice according to Project Implicit
scoring conventions, while obesity prejudice would
count as moderate [42, 43]. When a one value t-test was
performed to compare the bias to 0, the p value for the
Mental Illness IAT was 0.033 and for the Weight IAT
was < 0.001.
Explicit feelings were significantly warmer towards
the mentally ill than towards the obese (3.94 and 4.89,
respectively, p < 0.001, Table 2).
Cronbach’s alpha for the responses to the vignette was
0.79 thus we examined responses together rather than
individually, as ‘level of concern for the fictional patient’.
There were no significant effects found.
No significant gender effects were found in the results.
Effect of specialty on prejudice

Compared to internists, psychiatrists appeared to show
significantly less implicit bias against mentally ill vs
physically ill people (D-score − 0.23 and 0.31, respectively, p < 0.001). The overall mean score for psychiatrists
showed a slight positive bias and the overall mean score
for internists showed a slight negative bias according to
Project Implicit scoring conventions [42, 43]. No significant effects were found for specialty on the Weight IAT
(Table 2).
Psychiatrists displayed significantly warmer explicit
feelings towards the mentally ill on the Feeling Thermometer than did internists (p < 0.001, Table 2).
Effect of experience on prejudice

Data did not show significant differences between more
or less experienced physicians in either IAT (Table 2).
More experienced physicians showed significantly
warmer feelings towards the mentally ill (p = 0.012,
Table 2).
The level of concern for the fictional patient was significantly greater among more experienced physicians
(p = 0.014, Table 2). Experience was significantly correlated with an increased level of concern when the fictional patient was described as depressed and when he
was not described as obese (p = 0.038, p = 0.018, Table 2).

Page 6 of 11

When the fictional patient was obese, experience did not
correlate with an increased level of concern.
Effect of interventions on prejudice

Data showed no significant effects of the interventions or
of the cognitive load on the IAT or Feeling Thermometer
results (Table 3).

Discussion
The findings indicate that specialty correlates with both
implicit and explicit mental illness prejudice, but not
with obesity prejudice. Although experience did not correlate with implicit bias, it was associated with warmer
explicit feelings towards the mentally ill and greater concern for the mentally ill -but not the obese- patient on a
clinical vignette.
The physicians overall displayed what Project Implicit
qualifies as a moderate implicit bias against the obese [42,
43], slightly weaker than the strong negative bias found
among physicians and the general public in a previous
study [36]. Previously existing evidence on bias against
the mentally ill is less conclusive, partly because different IATs have been used [24, 37, 38]. Our Mental Illness
IAT results consisting in a slight positive bias for psychiatrists and a slight negative bias for internists indicate that
internists may have similar levels to the general population, whereas psychiatrists display less [39]. However,
caution should be taken with the interpretation of these
results given that the comparison category used in our
IAT was physical illness. Another explanation of the difference between psychiatrists and internists is that, while
they had similar levels of implicit prejudice towards the
mentally ill, internists had a more positive bias towards
physical illness than the psychiatrists.
Scores appear to show a greater implicit obesity prejudice than implicit mental illness prejudice, but imageIATs produce different effects from word-IATs due to
the level of stimulus representation so cannot be directly
compared [56]. However, this difference was reproduced
on other measures: greater obesity prejudice than mental illness prejudice was found in the responses to the
vignette and on the Feeling Thermometer. The lack of
mental illness prejudice on the vignette could be due to
our choice of mental disorder. Depression is not associated with such negative implicit stereotypes as other
mental disorders, such as schizophrenia [47]. There may
be more awareness among physicians of a risk of bias
against the mentally ill than against the obese because of
the wider prevalence of campaigns against mental illness
stigma.
Compared to internists, psychiatrists showed significantly less implicit bias against mentally ill vs physically ill people. The lack of a significant correlation with

P values in bold are statistically significant

30.61 (3.28)

0.058

Vignette/Non-obese
patient

0.39 (0.047–0.733)

29.32 (3.34)

Vignette/Obese
patient

31.19 (3.18) 30.21 (3.33) − 0.3 (− 0.649 to
0.049)

29.15 (2.86) 29.43 (3.59) 0.084 (− 0.263 to
0.432)

29.65 (3.28) 30.09 (3.13) 0.138 (− 0.23 to 0.485)

29.91 (3.18)

4.75 (1.95) − 0.158 (− 0.506 to
0.189)

4.80 (2.16) 1.033 (0.813–0.109)

Vignette/Nondepressive patient

0.914

5.11 (2.69)

2.69 (1.85)

30.86 (2.93) 29.44 (3.86) − 0.403 (− 0.754 to
0.053)

− 0.021 (− 0.361 to
0.319)

< 0.001

29.98 (3.58)

4.89 (2.27)

Feeling Thermometer
Obese (Score 0–12)*

0.409 (0.065–0.752)

0.54 (0.34) 0.11 (− 0.236 to 0.458)

0.31 (0.44) 1.25 (0.87–1.63)

Vignette/Depressive
patient

3.96 (2.28)

Feeling Thermometer
Mentally Ill (Score
0–12)*

0.50 (0.39)

− 0.23 (0.42)

Internists Effect size
Mean (SD) (95% CI)

30.15 (3.17) 29.80 (3.47) − 0.104 (− 0.452 to
0.243)

0.53 (0.36)

Weight IAT (D score)

p

Psychiatrists
Mean (SD)

Vignette overall (Total 29.94 (3.34)
score 6–42)#

0.09 (0.50)

Mental Illness IAT (D
score)

Mean (SD) Effect size (95% CI)

All physicians

Table 2 Specialty, experience, and gender
Less
experienced
Mean (SD)

0.56 (0.33)

4.85 (1.94)

0.244 29.24 (3.61)

0.734 28.97 (3.19)

0.544 29.36 (3.51)

0.144 28.47 (2.93)

0.556 29.08 (3.33)

0.374

< 0.001 4.58 (2.21)

0.674

< 0.001 0.14 (0.50)

p

31.28 (2.93)

29.62 (3.41)

30.41 (2.78)

30.61 (3.66)

30.51 (3.24)

4.92 (2.48)

3.55 (2.25)

0.50 (0.38)

0.06 (0.51)

More
experienced
Mean (SD)

0.038

0.014

0.876

0.012

0.392

0.398

0.65 (0.072–1.227)

0.196 (− 0.152 to
0.543)

0.018

0.418

0.34 (− 0.01 to 0.689) 0.154

0.617 (0.041–1.194)

0.437 (0.085- 0.788)

0.031 (− 0.316 to
0.378)

− 0.461 (− 0.813 to
0.109)

− 0.166 (− 0.514 to
0.181

− 0.158 (− 0.506 to
0.19)

Effect size (95% CI) p
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4.903 (1.98)

Feeling thermometer obese (Score
0–12)*

Lower scores indicate warmer feelings

All interventions were compared to the control

*

#

P values in bold are statistically significant

0.382 (0.30)

3.944 (2.10)

Weight IAT (D score)

0.043 (0.44)
0.386 (0.38) 0.012 (− 0.467 to 0.491)

0.466 0.372 (0.44)

4.958 (2.32) 0.026 (− 0.454 to 0.505)

0.848 4.321 (2.53)

3.873 (2.69) − 0.029 (− 0.508 to 0.45) 0.802 3.967 (2.22)

0.031 (0.37) − 0.029 (− 0.508 to 0.45) 0.898 0.012 (0.47)

− 0.257 (− 0.738 to 0.224) .098 5.382 (2.22)

0.011 (− 0.468 to 0.49) .986 4.058 (2.18)

0.228 (− 0.253 to 0.798) 0.160

0.053 (− 0.426 to 0.532) 0.780

0.352 (− 0.131 to 0.834) 0.058

p
− 0.092 (− 0.572 to 0.387) 0.778

Mean (SD) Effect size (95% CI)

− 0.027 (− 0.506 to 0.452) .632 0.240 (0.30)

p

Cognitive load (N = 33)

− 0.068 (− 0.547 to 0.411) .860 0.005 (0.38)

Mean (SD) Effect size (95% CI)

p

Mean

Mean (SD) Effect size (95% CI)

Obesity video (N = 33)

Control (N = 34) Mental illness video (N = 33)

Feeling thermometer mentally Ill
(Score 0–12)*

Mental illness IAT (D score)

Table 3 Effects of interventions
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experience suggests that it may be a self-selection effect
(which could take place either before or soon after entry
into specialization) rather than the result of training or
experience. Perhaps those who choose to specialise in
psychiatry already have less implicit bias against the
mentally ill or have their initial levels of implicit bias lowered very soon after entering the speciality. If this is the
case, this finding is of particular practical importance to
the specialty of psychiatry. Alternative hypotheses could
include that physicians have more positive associations
with diseases they feel better equipped to treat. Greater
familiarity, or salience, has also been proposed as a confounding factor in IAT testing [57] and could be at play
here.
In contrast to other studies suggesting that training affects implicit prejudice, we found no association
between experience and implicit bias [24]. However, the
more experienced physicians displayed warmer explicit
feelings towards the mentally ill and a higher level of concern for the fictional patient in the vignette. This could
indicate that experience in the field improves patient
care by making physicians more sympathetic to patients,
in addition to other ways. This is particularly interesting
in light of other studies suggesting that clinical exposure
may erase empathy in medical students [33, 34]. When
the fictional patient was described as obese, experience
did not correlate with an increased level of concern. One
explanation could be that experience helps physicians to
prevent their implicit attitudes influencing their level of
concern for patients, rather than reducing their implicit
mental illness prejudice. This may not occur in the case
of obese patients because of lack of awareness of the dangers of obesity prejudice.
Unlike other studies, no gender effects were found in
our study. The interventions we tested had no significant
effects and the cognitive load procedure made no difference to the IAT scores.
A limitation of the study is that it may include a higher
percentage of physicians interested in improving patient
care than average because those who participated may
have been motivated by this, making results vulnerable
to a self-selection effect. Another limitation is the small
difference in our experienced and less experienced categories: experienced = practicing more than 8 years; less
experienced = (after adjustment) practising for less than
6 years, leaving a possible difference of just over 2 years.
A separate analysis was run to compare actual number of
years of practice, but found the same correlations. Failure to recruit less experienced psychiatrists also limited
possible analyses of differences between experienced
and less experienced physicians. In one study, it appears
that using different scoring algorithms for the IAT may
affect the direction in which cognitive load moderates the
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scores on the IAT [58] and it is a limitation of our study
that we did not investigate this. On the other hand, there
was a striking lack of an effect in any direction of the cognitive load on the IAT results.

Conclusions
Specializing in psychiatry correlates with lower implicit
and explicit mental illness prejudice compared to specializing in general medicine. Experience does not correlate
with implicit prejudice, but it does correlate with warmer
explicit feelings towards the mentally ill and greater concern towards a fictional patient provided they are not
described as obese.
In terms of implications for healthcare practice, further research is needed to tease out potentially interacting factors and thus to help the medical profession
tailor implicit and explicit bias interventions to specific
groups. Psychiatrists may already be less implicitly biased
towards the mentally ill when they enter specialization, in
which case they will need a different approach to mental
health bias training from physicians in other specialties.
What we can recommend now based on our results is
that medical education and training should be specifically targeted towards the levels and varieties of implicit
bias known to exist in specialities. For instance, medical
trainees and experienced physicians may require different forms of explicit and implicit bias training.
Our study points to the strength and potential lack of
awareness of obesity prejudice, both implicit and explicit,
among physicians. The profession thus needs to raise
awareness of the seriousness of this damaging prejudice
and its consequences for patients and to consider how to
tackle it. Quite apart from the harm and injustice it can
engender, it is likely to be highly counter-productive for
patient interaction. While efforts have been made recently
to develop tailored interventions to combat specific racial
implicit stereotypes [59, 60], there has been less research
into interventions targeting obesity prejudice. One study
found that explicit obesity prejudice increased in students
over the four years of medical school [61], suggesting that
urgent intervention is required.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12910-022-00815-7.
Additional file 1. Clinical vignette.
Acknowledgements
Contributors: Many thanks are due to Janice Sabin, Diana Burgess and Alex
Mauron for their help and advice with a variety of aspects of the study,
particularly in the planning stage. We would also like to thank the anonymous
reviewers, as well as all the busy physicians who gave up time to participate
in the study. Funders: We gratefully acknowledge the support of the Swiss

FitzGerald et al. BMC Medical Ethics

(2022) 23:86

National Science Foundation making this study possible under grant number
32003B_149407.
Author contributions
CF performed background research, conceived of the original idea of the
study together with SH, applied for the funding together with SH, held
preparatory meetings to decide on methodology, co-ordinated between
members of the group, organised the project administration, oversaw development of the necessary software, developed the questionnaire, vignette, and
video intervention resources, oversaw recruitment of participants, oversaw
data collection, wrote the original draft, designed Fig. 1, drafted all tables
together with SH, and reviewed and edited the manuscript in response to
comments from the other authors. CM developed the software needed for the
IATs, advised on data collection and analysis, and contributed to the manuscript via editing and comments. DB recruited participants, managed project
administration, and collected data. MS recruited participants, managed
project administration, and collected data. TB contributed to deciding on the
methodology of the research, advised on data collection and analysis, and
contributed to the manuscript via editing and comments. SH conceived of the
original idea of the study together with CF, applied for the funding together
with CF, supervised the project overall, oversaw and contributed to deciding
on the methodology of the research, supervised the recruitment of participants and data collection, analysed the data formally, and contributed to the
manuscript via editing and comments and drafting the display of data in the
tables together with CF. All authors read and approved the final manuscript.
Funding
SH was awarded grant number 32003B_149407 from the Swiss National Science Foundation http://www.snf.ch/en/Pages/default.aspx. The funders had
no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.
Availability of data and materials
The datasets generated and analysed during the current study are available in
the Yareta repository: https://doi.org/10.26037/yareta:md2ryexqsrchhb2fafgo
r6lcmm

Declarations
Ethics approval and consent to participate
The study was submitted to the chairperson of the Ethics Committee for
the Swiss Canton of Geneva (CCER—Commission Cantonale de l’Éthique
de la Recherche), who reviewed it and declared that it was exempt from a
full review by the committee. Participants’ full written informed consent was
obtained and they were informed that they could withdraw from the study
at any time. After completing the second stage of the study, participants
were debriefed by the interviewer who explained the true purpose and why
it had been necessary to omit a full explanation from the initial description.
Any doubts or concerns were clarified and participants were again offered
the possibility of withdrawing from the study. All methods were carried out in
accordance with relevant guidelines and regulations.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
iEH2 (Institute for Ethics, History and the Humanities), Faculty of Medicine,
University of Geneva, Geneva, Switzerland. 2 Department of Information Science, Geneva School of Business Administration, Geneva, Switzerland. 3 University of Applied Sciences and Arts, Western Switzerland, Delémont, Switzerland.
4
CISA (Swiss National Centre for Affective Sciences), University of Geneva,
Geneva, Switzerland. 5 Department of Psychology, University of Geneva,
Geneva, Switzerland.
Received: 6 May 2022 Accepted: 20 July 2022

Page 10 of 11

References
1. Dall’Alba G. Medical practice as characterised by beginning medical
students. Adv Health Sci Educ. 1998;3(2):101–18.
2. Draper C, Louw G. What is medicine and what is a doctor? Medical students’ perceptions and expectations of their academic and professional
career. Med Teach. 2007;29(5):e100–7.
3. Coulter ID, Wilkes M, Der-Martirosian C. Altruism revisited: a comparison
of medical, law and business students’ altruistic attitudes. Med Educ.
2007;41(4):341–5.
4. Puljak L, Kraljevic JB, Latas VB, Sapunar D. Demographics and motives of
medical school applicants in Croatia. Med Teach. 2007;29(8):e227–34.
5. Sousa F, Schwalbach J, Adam Y, Gonçalves L, Ferrinho P. The training and
expectations of medical students in Mozambique. Hum Resour Health.
2007;5(1):11.
6. Odusanya OO, Alakija W, Akesode FA. Socio demographic profile and
career aspirations of medical students in a new medical school. Niger
Postgrad Med J. 2000;7(3):112–5.
7. Bhala N, Curry G, Martineau AR, Agyemang C, Bhopal R. Sharpening the
global focus on ethnicity and race in the time of COVID-19. The Lancet.
2020;395(10238):1673–6.
8. Chowkwanyun M, Reed AL Jr. Racial health disparities and Covid-19—
caution and context. N Engl J Med. 2020;383:201–3.
9. Sutin AR, Robinson E, Daly M, Gerend MA, Stephan Y, Luchetti M, et al.
Body mass index, weight discrimination, and psychological, behavioral,
and interpersonal responses to the coronavirus pandemic. Obesity.
2020;28:1590–4.
10. Brownstein M, Madva A, Gawronski B. What do implicit measures measure? Wiley Interdiscip Rev Cogn Sci. 2019;10(5):e1501.
11. Dovidio JF, Kawakami K, Johnson C, Johnson B, Howard A. On the nature
of prejudice: Automatic and controlled processes. J Exp Soc Psychol.
1997;33(5):510–40.
12. Sabin JA, Greenwald AG. The influence of implicit bias on treatment
recommendations for 4 common pediatric conditions: pain, urinary tract
infection, attention deficit hyperactivity disorder, and asthma. Am J Public
Health. 2012;102(5):988–95.
13. FitzGerald C, Hurst S. Implicit bias in healthcare professionals: a systematic
review. BMC Med Ethics. 2017;18(1):19.
14. Nosek BA, Riskind RG. Policy implications of implicit social cognition. Soc
Issues Policy Rev. 2012;6(1):113–47.
15. Jost JT, Rudman LA, Blair IV, Carney DR, Dasgupta N, Glaser J, et al. The
existence of implicit bias is beyond reasonable doubt: a refutation of ideological and methodological objections and executive summary of ten
studies that no manager should ignore. Res Organ Behav. 2009;29:39–69.
16. Rudman LA, Feinberg J, Fairchild K. Minority members’ implicit attitudes:
Automatic ingroup bias as a function of group status. Soc Cogn.
2002;20(4):294–320.
17. Burgess D, van Ryn M, Dovidio J, Saha S. Reducing racial bias among
health care providers: lessons from social-cognitive psychology. J Gen
Intern Med. 2007;22(6):882–7.
18. Stone J, Moskowitz GB. Non-conscious bias in medical decision making:
what can be done to reduce it? Med Educ. 2011;45(8):768–76.
19. Shavers VL, Fagan P, Jones D, Klein WM, Boyington J, Moten C, et al. The
state of research on racial/ethnic discrimination in the receipt of health
care. Am J Public Health. 2012;102(5):953–66.
20. Hall WJ, Chapman MV, Lee KM, Merino YM, Thomas TW, Payne BK, et al.
Implicit racial/ethnic bias among health care professionals and its influence on health care outcomes: a systematic review. Am J Public Health.
2015;105(12):e60-76.
21. Knight M, Bunch K, Kenyon S, Tuffnell D, Kurinczuk JJ. A national
population-based cohort study to investigate inequalities in maternal
mortality in the United Kingdom, 2009–17. Paediatr Perinat Epidemiol.
2020;34:392–8.
22. Zestcott CA, Blair IV, Stone J. Examining the presence, consequences, and
reduction of implicit bias in health care: a narrative review. Group Process
Intergroup Relat. 2016;19:528–42.
23. FitzGerald C, Martin A, Berner D, Hurst S. Interventions designed to
reduce implicit prejudices and implicit stereotypes in real world contexts:
a systematic review. BMC Psychol. 2019;7:1–12.
24. Peris TS, Teachman BA, Nosek BA. Implicit and explicit stigma of mental
illness: Links to clinical care. J Nerv Ment Dis. 2008;196(10):752–60.

FitzGerald et al. BMC Medical Ethics

(2022) 23:86

25. Blair IV, Ma JE, Lenton AP. Imagining stereotypes away: the moderation
of implicit stereotypes through mental imagery. J Pers Soc Psychol.
2001;81(5):828.
26. Nickerson RS. Confirmation bias: a ubiquitous phenomenon in many
guises. Rev Gen Psychol. 1998;2(2):175–220.
27. Bermingham S, Kippax S. HIV-related discrimination: a survey of
New South Wales general practitioners. Aust N Z J Public Health.
1998;22(1):92–7.
28. Pettigrew TF. Intergroup contact theory. Annu Rev Psychol.
1998;49(1):65–85.
29. Pettigrew TF, Tropp LR. A meta-analytic test of intergroup contact theory.
J Pers Soc Psychol. 2006;90(5):751.
30. Brener L, von Hippel W, Kippax S. Prejudice among health care workers
toward injecting drug users with hepatitis C: does greater contact lead to
less prejudice? Int J Drug Policy. 2007;18(5):381–7.
31. Burgess DJ. Are providers more likely to contribute to healthcare disparities under high levels of cognitive load? How features of the healthcare
setting may lead to biases in medical decision making. Med Decis Mak.
2010;30(2):246–57.
32. Moskowitz GB, Li P. Egalitarian goals trigger stereotype inhibition: a proactive form of stereotype control. J Exp Soc Psychol. 2011;47(1):103–16.
33. Neumann M, Edelhäuser F, Tauschel D, Fischer MR, Wirtz M, Woopen C,
et al. Empathy decline and its reasons: a systematic review of studies with
medical students and residents. Acad Med. 2011;86(8):996–1009.
34. Burks DJ, Kobus AM. The legacy of altruism in health care: the promotion
of empathy, prosociality and humanism. Med Educ. 2012;46(3):317–25.
35. Sabin JA, Rivara FP, Greenwald AG. Physician implicit attitudes and
stereotypes about race and quality of medical care. Med Care.
2008;46(7):678–85.
36. Sabin JA, Marini M, Nosek BA. Implicit and explicit anti-fat bias among a
large sample of medical doctors by BMI, race/ethnicity and gender. PLoS
ONE. 2012;7(11):e48448.
37. Rüsch N, Todd AR, Bodenhausen GV, Corrigan PW. Do people with mental
illness deserve what they get? Links between meritocratic worldviews
and implicit versus explicit stigma. Eur Arch Psychiatry Clin Neurosci.
2010;260(8):617–25.
38. Sabin JA, Stuber J, Rocha A, Greenwald A. Providers’ implicit and explicit
stereotypes about mental illnesses and clinical competencies in recovery.
Soc Work Ment Health. 2015;13(5):495–513.
39. Teachman BA, Wilson JG, Komarovskaya I. Implicit and explicit stigma
of mental illness in diagnosed and healthy samples. J Soc Clin Psychol.
2006;25(1):75–95.
40. Drewniak D, Krones T, Sauer C, Wild V. The influence of patients’ immigration background and residence permit status on treatment decisions in
health care. Results of a factorial survey among general practitioners in
Switzerland. Soc Sci Med. 2016;161:64–73.
41. Cooley E, Payne BK. Using groups to measure intergroup prejudice. Pers
Soc Psychol Bull. 2017;43(1):46–59.
42. Greenwald AG, McGhee DE, Schwartz JL. Measuring individual differences in implicit cognition: the implicit association test. J Pers Soc
Psychol. 1998;74(6):1464.
43. https://implicit.harvard.edu/implicit/. Project Implicit.
44. Bernardes SF, Lima ML. On the contextual nature of sex-related biases in
pain judgments: the effects of pain duration, patient’s distress and judge’s
sex. Eur J Pain. 2011;15(9):950–7.
45. Teachman BA, Gapinski KD, Brownell KD, Rawlins M, Jeyaram S. Demonstrations of implicit anti-fat bias: the impact of providing causal information and evoking empathy. Health Psychol. 2003;22(1):68.
46. Gapinski KD, Schwartz MB, Brownell KD. Can television change anti-fat
attitudes and behavior? 1. J Appl Biobehav Res. 2006;11(1):1–28.
47. Lincoln TM, Arens E, Berger C, Rief W. Can antistigma campaigns be
improved? A test of the impact of biogenetic vs psychosocial causal
explanations on implicit and explicit attitudes to schizophrenia. Schizophr Bull. 2008;34(5):984–94.
48. Rukavina PB, Li W, Shen B, Sun H. A service learning based project to
change implicit and explicit bias toward obese individuals in kinesiology
pre-professionals. Obes Facts. 2010;3(2):117–26.
49. O’Brien KS, Puhl RM, Latner JD, Mir AS, Hunter JA. Reducing anti-fat
prejudice in preservice health students: a randomized trial. Obesity.
2010;18(11):2138–44.

Page 11 of 11

50. Swift JA, Tischler V, Markham S, Gunning I, Glazebrook C, Beer C, et al.
Are anti-stigma films a useful strategy for reducing weight bias among
trainee healthcare professionals? Results of a pilot randomized control
trial. Obes Facts. 2013;6(1):91–102.
51. Galinsky AD, Moskowitz GB. Perspective-taking: decreasing stereotype
expression, stereotype accessibility, and in-group favoritism. J Pers Soc
Psychol. 2000;78(4):708.
52. Devine PG, Forscher PS, Austin AJ, Cox WT. Long-term reduction in
implicit race bias: a prejudice habit-breaking intervention. J Exp Soc
Psychol. 2012;48(6):1267–78.
53. Gawronski B, Morrison M, Phills CE, Galdi S. Temporal stability of implicit
and explicit measures: A longitudinal analysis. Pers Soc Psychol Bull.
2017;43(3):300–12.
54. Bertrand M, Chugh D, Mullainathan S. Implicit discrimination. Am Econ
Rev. 2005;95:94–8.
55. Alkozei A, Killgore WD, Smith R, Dailey NS, Bajaj S, Haack M. Chronic sleep
restriction increases negative implicit attitudes toward Arab Muslims. Sci
Rep. 2017;7:4285.
56. Foroni F, Bel-Bahar T. Picture-IAT versus Word-IAT: level of stimulus representation influences on the IAT. Eur J Soc Psychol. 2010;40(2):321–37.
57. Rothermund K, Wentura D. Underlying processes in the implicit association test: dissociating salience from associations. J Exp Psychol Gen.
2004;133(2):139.
58. Schmitz F, Teige-Mocigemba S, Voss A, Klauer KC. When scoring algorithms matter: Effects of working memory load on different IAT scores. Br
J Soc Psychol. 2013;52(1):103–21.
59. Stone J, Moskowitz GB, Zestcott CA, Wolsiefer KJ. Testing active learning
workshops for reducing implicit stereotyping of Hispanics by majority
and minority group medical students. Stigma Health. 2020;5(1):94.
60. Liu FF, Coifman J, McRee E, Stone J, Law A, Gaias L, et al. A brief online
implicit bias intervention for school mental health clinicians. Int J Environ
Res Public Health. 2022;19(2):679.
61. Phelan SM, Puhl RM, Burke SE, Hardeman R, Dovidio JF, Nelson DB, et al.
The mixed impact of medical school on medical students’ implicit and
explicit weight bias. Med Educ. 2015;49(10):983–92.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

