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ABSTRACT

OBJECTIVES: Anti-obesity bias is pervasive among medical professionals, students, and trainees. Stigmatization of patients leads to suboptimal
care and clinical outcomes. Educational strategies in medical training are needed to reverse these attitudes. The aim of this study was to evaluate
the effect of an innovative didactic intervention and a standardized patient (SP) exercise on attitudes towards patients with obesity among medical
students.

METHODS: In 2016, a quasi-experimental study design was used at a US medical school. The class was divided into 2 groups according to a
pre-determined protocol based on their clinical schedule, one assessed after exposure to a SP group and the other after exposure to the SP and
an interactive lecture (IL+SP group) with real patients. The Attitudes about Treating Patients with Obesity and The Perceived Causes of Obesity
questionnaires measured changes in several domains. A generalized estimating equations model was used to estimate the effect of the interven-
tions both within and between groups.

RESULTS: Both groups showed improvements in negative and positive attitudes, although the reduction in scores for the negative attitude
domain did not reach statistical significance in the IL+SP group (for the SP group, P= .01 and < .001, respectively; for the IL+SP group, P=
.15 and .01, respectively). For perceived causes of obesity, there were no statistically significant changes for pre–post survey measures within
each group, except for the physiologic causes domain in the SP group (P= .03). The addition of an IL to a SP curriculum did not result in any
changes for any domain in between-group analyses.

CONCLUSIONS: Although adding a novel intervention utilizing real patients to a SP curriculum failed to show an additional educational benefit,
our study showed that it is possible to influence attitudes of medical students regarding patients with obesity.
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Introduction
Over 40% of the American adult population has obesity.1

Globally, it is estimated that 600 million adults are obese.2

From a public health perspective, many believe that reversal
of these trends will occur only with social and political regula-
tion of the food industry and physical environment.3 Until that
occurs however, obesity rates will continue to climb, and society
will bear the burden of its heavy economic impact. The health
profession will continue devoting considerable resources to the
management of its comorbidities, and individuals will suffer
relentless emotional and physical ramifications. Not only has
obesity been characterized as a disease by the World Health

Organization, the Canadian Medical Association,4 and the
American Medical Association,5 but it is also considered a
chronic, relapsing, metabolic condition.6 This concept is not
without controversy however, and although they continue to
evolve, insurance policies for evidence-based obesity treatments
remain inconsistent in the United States.5 Future medical pro-
fessionals therefore have a moral and ethical responsibility to
possess at least basic competency in the management of patients
who suffer the consequences of excess adiposity.

Unfortunately, contemporary evidence suggests that clini-
cians lack awareness regarding the complexity of obesity and
have little, if any, formal education or training in its treatment.7
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A survey of Canadian final-year medical students revealed a low
level of knowledge and competence for managing patients with
obesity.8 Excess weight has been shown to be a commonly and
strongly stigmatized characteristic.9 Primary care physicians,
medical residents and students, nurses, and other providers
hold negative opinions, both explicit and implicit, towards
patients with obesity.10,11 Bias against individuals with excess
weight has been shown to be as pervasive among healthcare
professionals as it is among the general public.11

Recently, international experts and scientific societies have
formally called for efforts to end stigma and weight bias in aca-
demic institutions and professional organizations.9 Notably,
weight bias in the healthcare system is associated with inferior
health outcomes,12 avoidance of care,13 and less cancer screen-
ing.14 Breaking this cycle of stereotyping would therefore seem
like a logical strategy in medical school and other professional
curricula. A handful of studies have investigated interventions
to combat discrimination in medical settings. Reports have
consistently found that teaching students about the multifactor-
ial etiology of obesity, particularly the contribution of genetic
and environmental factors, was crucial to reducing measured
weight bias.15,16 Various methods and strategies have been
studied. Some specific evidence-based principles have been
recommended for undergraduate medical education, such as
brevity (<3 h) of interventions, the use of video-clips, support-
ing techniques to promote behavioral change, in-person
contact, and teaching the pathophysiology of obesity.17 To
date however, there is no standardized curriculum for educating
the nation’s medical students around the care and management
of patients with obesity. It remains unclear which types of edu-
cational approaches or methodologies are most effective and
specifically which characteristics of the exposure contribute to
reducing medical students’ negative feelings towards patients
with excess weight.

The objective of this study was to assess the effect of an
innovative interactive lecture (IL) and a standardized patient
(SP) exercise on attitudes of third-year medical students
towards patients with obesity.

Methods
The current study is a prospective education intervention using
a quasi-experimental design with 2 questionnaires to assess pre-
and post-measures. Our hypothesis was that the addition of an
IL to an established SP exercise would result in further benefit
for changing attitudes towards patients with obesity.

Sample

In March 2016, at the University of California San Diego
(UCSD), 122 medical students participating in a required
primary care education module on the topic of obesity were eli-
gible to participate. The study was approved by the Institutional
Review Board (IRB) at UCSD. In accordance with IRB

endorsement, students were advised prior to the sessions that
participation was voluntary, that completion of the surveys
represented consent to participate and that anonymity was
maintained. Declining to participate was the only exclusion cri-
terion. Surveys were delivered and collected by members of the
research team. Questionnaires were de-identified and labeled
with pre-determined codes.

Intervention

Third-year medical students at UCSD participate in a primary
care core clerkship which includes monthly 4-h sessions
(including time for orientations and breaks) on different
topics commonly encountered in the primary care setting.
One of those sessions is dedicated to obesity. Although the
didactic structure can vary between modules, all sessions
include small group meetings with 6 to 8 students and 2
primary care faculty members. Some of the topics utilize SPs,
portrayed by professional actors, and trained by education
faculty members, in the specific condition encountered. The
obesity module is composed of a large class lecture and an SP
session in small group format facilitated by the faculty. The
1-h lecture was created and delivered by a faculty member cer-
tified by the American Board of Obesity Medicine (ABOM)
and included content addressing the biology and pathophysi-
ology of obesity and evidence-based therapy recommendations,
including lifestyle and behavior modification, pharmacother-
apy, and bariatric surgery. Importantly, an innovative strategy
during the presentation was the presence of 4 real patients
treated with the interventions discussed in the lecture: one
with behavior therapy and pharmacotherapy, one with behavior
therapy and a low-calorie diet using meal replacements, and 2
with bariatric surgery. Students were also required to read on
these topics before the session. The intent of the IL was not
only to provide the patients’ experiences relating to their
respective therapies but also to foster an interactive environ-
ment whereby students could gain a better appreciation for
the struggles, discrimination, and stigma individuals with
obesity face in the healthcare system. The patients were unre-
hearsed. By combining the patients’ experiences with biological
underpinnings of obesity, the aim was to change anti-obesity
attitudes. The patients were prompted to explicitly address
this towards the end of the lecture. Because the use of SPs
had been the standard education activity for several years, the
introduction of the IL was considered the novel intervention
to evaluate. The effectiveness of the SP experience was not
empirically examined prior to this study.

The SP encounter was created by an ABOM-certified
faculty member and education professionals associated with
medical teaching. The duration of the SP activity was 1-h
and 45 min. The actors, all of whom had obesity, were
trained to present with weight-related comorbidities commonly
encountered in the primary care setting. Students volunteered
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to interview the SP across 3 different simulated visits, each
lasting 10 to 15 min. As standard practice throughout the
course, they take turns playing the role of the primary care phys-
ician, interspersed with feedback and discussion from the
faculty facilitators and other students. Although time allowed
for only 3 or 4 volunteers, all students participate in role
playing at least once throughout the year across the various
disease modules. They were instructed to use motivational
interviewing (MI) techniques to elicit behavior changes that
promote weight reduction. All students had exposure to MI
skills in previous curricular activities. The SP initially exhibits
resistance to recommendations for weight loss interventions
but is trained to respond to effective MI techniques. The
actors were also trained to provide feedback to the students
on communication skills, MI competence, and effectiveness
in fostering confidence for behavior change. By design, the
interaction reflects real-world experience and can be frustrating
to some students.

The class is normally divided into 2 groups, receiving the
same education content on different days. Students are assigned
to a specific day based on their clinical preceptorship schedules.
Three days separate the sessions. The predetermined class
assignment allowed for a quasi-experimental study design, as
it was not practical to randomly assign students to specific
class cohorts. The sequence of didactic activities was not
thought to detract from their educational value. The first
cohort received the SP exercise followed by the interactive
patient lecture, with the pre–post assessment tools administered

before and after the SP intervention only (SP group), consid-
ered the control group. The second cohort was provided the
IL before the SP experience, with the assessment tools adminis-
tered before the lecture and after the SP interaction. This group
was considered the intervention group (IL+ SP group). In the
IL+ SP group, the lecture was delivered before the SP activity
for logistical convenience of distributing and collecting the
questionnaires. For educational requirements, both groups
received the same duration and content for each activity. It
should therefore be noted that the IL+ SP group had a
longer total time of exposure between the pre–post surveys.
Figure 1 shows the study design flowchart.

Surveys and outcome measures

To evaluate attitudes and biases towards obesity, students were
administered 2 surveys: Attitudes about Treating Patients with
Obesity (ATPO)10,18 and Perceived Causes of Obesity
(PCO)11,19 before the beginning of the session (pretest), fol-
lowed by a second set of the same surveys (posttest) at the cor-
responding time points. Both instruments were previously
developed and validated to assess weight bias among healthcare
trainees.10,19

The 23-item ATPO and the 14-item PCO questionnaires,
each using a 5-point Likert scale (1= strongly disagree, 5=
strongly agree and 1= not at all important, 5= extremely
important, respectively), were used to assess changes. Four
items in the ATPO survey were discarded as they were not

Figure 1. Study design flowchart: A flow diagram of the educational sequence in both groups and time points of the pre- and post-surveys. A readiness
assessment test (not a component of this study) and the pre-survey were administered during the hour prior to the start of the educational activity. There was a
15 min break between the 2 activities. The total duration of the session was 4 h.
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relevant to the responses being analyzed. The remaining 19
items in the ATPO are converted into 2 domains: negative atti-
tudes (AT.N) about obesity and positive attitudes (AT.P) about
obesity (Table 1). The items in the PCO questionnaires are
converted into 3 domains: physiological causes (PC.P), behav-
ioral causes (PC.B), and environmental causes (PC.E)
(Table 2).11,19 A higher score indicates a greater attribution
of the domain for causing obesity. (The actual questionnaires
administered are available in the Supplemental material S1).
These sub-scales have been used previously with acceptable
scale reliability,18 with slight modification for our study to
better fit respective categories. We used comparison of
responses to the ATPO to assess our primary outcome of inter-
est, a change in attitudes among healthcare professionals

treating individuals with obesity. The subjects of our study
had experienced at least 9 months on inpatient wards and out-
patient clinics interacting with patients. Assessing perceptions
about the causes of obesity using the PCOmeasure was our sec-
ondary outcome.

Demographic information (age, sex, race/ethnicity, and
body mass index [BMI]) was collected to determine the
degree, if any, of covariance.

Statistical analysis

Each domain of both surveys was analyzed using descriptive
statistics including the mean and standard deviation (SD).
Counts and percentages were used for categorical data. A

Table 1. Survey measuring attitudes of students about treating patients with obesity10,18.

Attitudes about treating patients with obesity

1. I often feel frustrated with patients who have obesitya

2. Patients with obesity can be difficult to deal witha

3. I feel that it is important to treat patients with obesity with compassion and respectb

4. I dislike treating patients with obesitya

5. I feel confident that I provide quality care to patients with obesityb

6. I feel professionally prepared to effectively treat patients with obesityb

7. I feel that patients with obesity are often non-compliant with treatment recommendationsa

8. I feel that patients with obesity lack motivation to make lifestyle changesa

9. Treating patients with obesity is professionally rewardingb

10. Patients with obesity tend to be lazya

11. Treating a patient with obesity is more frustrating than treating a patient without obesitya

12. I feel more irritated when I am treating a patient with obesity than a patient without obesitya

13. I feel disgust when treating a patient with obesitya

14. I feel indifferent to the obesity when I am treating a patient with obesitya

15. It is difficult to feel empathy for a patient with obesitya

16. Treating a patient with obesity is more emotionally draining than treating a patient without obesitya

17. Treating a patient with obesity is more stressful than treating a patient without obesitya

18. Treating a patient with obesity repulses mea

19. I would rather treat a patient without obesity than a patient with obesitya

20. Other practitioners who treat eating disorders often have negative stereotypes towards patients with obesity

21. I have heard/witnessed other professionals in my field make negative comments about patients with obesity

22. My colleagues tend to have negative attitudes toward patients with obesity

23. Practitioners feel uncomfortable when caring for patients with obesity

The items are divided into 2 domains: negative attitudes (AT.N) and positive attitudes (AT.P). Students responded using a 5-point
Likert scale ranging from (5) strongly agree to (1) strongly disagree. Items 20-23 were excluded as they were not relevant to the
outcomes being analyzed. The survey has been modified from the originally published version to reflect less stigmatizing language.
aNegative attitudes.
bPositive attitudes.
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generalized estimating equations (GEE) model was used to
assess the effect of the didactic sessions on attitudes using a
time-based model (pre-time and post-time).20 For those
domains with a significant time by cohort interaction detected,
we further examined differences between the 2 groups of
medical students to test the effect of the IL intervention. To
investigate whether any differences identified were the result
of demographic variables, we included age, sex, race, and
BMI as covariates in the model to assess whether the signifi-
cance changed for time by cohort interaction. For each
domain of items, α was set at 0.05. Effect sizes were estimated
by calculating partial eta squared (η2). Details are provided in
Supplemental material S2. For missing data, the GEE analysis
allows for the use of respondent data with at least one observa-
tion at pre- or post-intervention.

To assess both the effect of the obesity module on survey mea-
sures in both groups and to assess the effect of the IL intervention
on the treatment group, we used the following GEE model:

score = β0 + β1Timepost + β2Treatment2

+ β3Time postxTreatment2

where Timepost is an indicator with a value of 1 for posttreatment
and 0 otherwise, and Treatment2 is the indicator with a value of 1
for the treatment (IL+SP) group and 0 for the control (SP)

group. Pretreatment is the referent for Time and the control
(SP) group is the referent for Treatment. This model controls
for baseline differences between the groups.

Hypothesis 1:

We test the treatment effect for each group by:

H0: β1= 0 (no treatment effect for the SP group)

H0: β1+ β3= 0 (no treatment effect for the IL+ SP group)

Hypothesis 2:

We test whether the interactive lecture has an effect on the pre-post
changes by

H0: β3= 0

The data were analyzed using “geepack” version 1.3-1 with R
version 3.6.3 (R Core Team).21

Results
Sample characteristics

Considering the overall class size, 122 students were eligible; 73
in the SP group and 49 in the IL+ SP group. Four chose not to
participate, 1 student and 3 students in each group, respectively.
The numerical imbalance between the 2 groups reflects the

Table 3. Characteristics of third-year medical students participating in a
primary care clerkship obesity education session.

SP Group IL+SP Group Total P-value

N 72 46 118

Mean age
(SD)

26.9 (3.1) 26.5 (3.1) 26.8 (3.1) .52

n 71 39 110

Gender

Female 33 (45.8%) 19 (41.3%) 52 (44.1%) .88

Male 38 (52.8%) 19 (41.3%) 57 (48.3%)

NA 1 (1.4%) 8 (17.4%) 9 (7.6%)

Race

Asian 32 (44.4%) 20 (43.5%) 52 (44.1%) .75

Caucasian
24 (33.3%) 11 (23.9%) 35 (29.7%)

Other 15 (20.8%) 7 (15.2%) 22 (18.6%)

NA 1 (1.4%) 8 (17.4%) 9 (7.6%)

Mean
BMI (SD)

22.7 (2.5) 23.1 (4.2) 22.9 (3.2) .57

n 71 39 110

Students were divided into 2 cohorts to assess the effect of standardized patient
and interactive lecture interventions.
Abbreviations: NA, not available.

Table 2. Survey measuring the students’ perceived causes of
obesity11,19.

Perceived causes of obesity

1. Physical inactivitya

2. Overeatinga

3. High fat dieta

4. Genetic factorsb

5. Poor nutritional knowledgea

6. Psychological problemsa

7. Repeated dieting (weight cycling)a

8. Restaurant eatinga

9. Lack of willpowera

10. Metabolic defectb

11. Endocrine disorderb

12. Food addictiona

13. Marketing/advertising of unhealthy foodsc

14. Pricing of foods (eg, inexpensive unhealthy foods, more
expensive healthier foods)c

The items are divided into 3 domains: behavioral causes (PC.B), physiologic
causes (PC.P), and environmental causes (PC.E). Students responded using a
5-point Likert scale ranging from (5) extremely important to (1) not at all important.
aBehavioral factor.
bPhysiologic factor.
cEnvironmental factor.
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distribution of availability based on their clinical preceptorship
assignments. Overall, the demographic characteristics between
the 2 groups were well balanced, with a mean age of 26.8 years,
44.1% female (n= 52), and normal BMI (Table 3). More than
40% (n= 52) of the students were Asian, approximately
one-third (n= 35) were Caucasian, and the remainder were a
composite of African American, Hispanic/Latino, or not speci-
fied. Subjects with missing data are tabulated in Table 4.

Attitudes about treating patients with obesity

Table 4 shows the results of the primary outcome measure
scores. The obesity module resulted in a reduction of AT.N
scores for both cohorts. Using our GEE model, the SP exercise
was associated with a statistically significant effect of lowering
negative attitudes (P= .01, partial η2= 0.009). However, the
change in the IL+ SP group did not result in statistical signifi-
cance (P= .15). Both the SP and IL+ SP interventions resulted
in a statistically significant improvement in positive attitudes (P
< .001, partial η2= 0.084 and P= .01, partial η2= 0.037,
respectively). Figure 2A shows the effect of the interventions
on the direction of change for negative and positive attitudes.
Using our model, addition of the IL intervention did not
result in any significant difference for changes in negative or
positive attitudes between the 2 groups (P= .84 and P= .47,
respectively), shown in Table S3 in the Supplemental material.

Table 4. Changes in mean scores of survey measures among 2 cohorts of third year medical students.

Group Domain Pre-test Post-test

n NA Score n NA Score Estimate P Effect size (partial η2)

SP

AT.N 70 2 (2.8%) 2.39 (0.54) 67 5 (6.9%) 2.28 (0.59) −0.11 .01 0.009

AT.P 72 0 3.57 (0.48) 71 1 (1.4%) 3.86 (0.48) 0.29 < .001 0.084

PC.B 69 3 (4.2%) 3.61 (0.66) 70 2 (2.8%) 3.69 (0.66) 0.08 .07 0.004

PC.E 70 2 (2.8%) 3.91 (0.93) 69 3 (4.2%) 3.78 (1.01) −0.13 .08 0.004

PC.P 70 2 (2.8%) 3.41 (0.85) 70 2 (2.8%) 3.27 (0.94) −0.13 .03 0.005

IL+SP

AT.N 42 4 (8.7%) 2.78 (0.74) 44 2 (4.3%) 2.69 (0.83) −0.09 .15 0.003

AT.P 42 4 (8.7%) 3.53 (0.51) 45 1 (2.2%) 3.75 (0.61) 0.22 .01 0.037

PC.B 42 4 (8.7%) 3.85 (0.63) 45 1 (2.2%) 3.92 (0.62) 0.07 .25 0.003

PC.E 43 3 (6.5%) 3.93 (0.99) 45 1 (2.2%) 3.91 (0.97) −0.02 .86 < 0.001

PC.P 43 3 (6.5%) 3.81 (0.75) 45 1 (2.2%) 3.85 (0.89) 0.04 .67 < 0.001

Students participating in a primary care clerkship obesity education session at a US medical school divided to assess the effect of standardized patient and interactive lecture
interventions. The SP group underwent pre- and post-assessments before and after the SP exercise only. The IL+SP group underwent pre- and post-assessments before
and after the IL intervention and SP exercise.
Abbreviations: AT.N and AT.P, negative and positive attitude domains, respectively, for the ATPO questionnaire; IL, interactive lecture; NA, not available; PC.B, PC.E, and
PC.P, behavioral, environmental, and physiologic causes of obesity domains, respectively, for the PCO questionnaire; SP, standardized patient.
Scores are reported as mean values (SD).

Figure 2. Changes inmeasures of anti-obesity attitudes and perceived causes of
obesityamong third-yearmedical students.Pre-andpost-test results for themedical
student class presented as composite scores, IL+ SP group, and SP group. Panel
2Ashows the resultsof theATPOitemsandpanel 2Bshows the results for thePCO
items.Asterisksmarkchanges inscoreswithP< .05.The resultsare reportedas the
mean scores with corresponding 95% confidence intervals.
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Perceived causes of obesity

There was a reduction in the mean score for the physiologic
causes domain in the SP group and an increase in the IL+
SP group (Table 4), but only the former reached statistical sig-
nificance (P= .03, partial η2= 0.005 and P= .67, respectively).
Both groups demonstrated an increase in mean scores for the
behavioral causes domain for the PCO questionnaire, but
neither reached statistical significance. There was no significant
change in the environmental causes domain for either group.
When comparing the 2 groups for effect of adding the IL to
SP intervention, there was no significant change for any of
the domains (PC.B, P= .87; PC.E, P= .41; PC.P, P= .13;
Table S3). Figure 2B shows the effect of the interventions on
the direction of change for the PCO domains.

Demographic covariates (age, sex, ethnicity, BMI) had no
significant effect on changes within any of the domains for
either questionnaire (data not shown).

Discussion
Our study sought to evaluate the effect of an IL format, added
to a SP exercise, on changes in anti-obesity attitudes among
third-year medical students. Although our investigation
revealed that the use of SPs improved attitudes (an educational
activity not previously tested in our course), our GEE model
did not support our stated hypothesis. Both groups demon-
strated statistically significant increases in positive attitudes
and the SP group, but not the IL+ SP group, a decrease in
negative attitudes. Effect sizes were small for all estimates.
For our secondary outcome measures regarding perceived
causes of obesity, only the SP group demonstrated a statistically
significant change (with a small effect size) in the domain of
physiologic causes, but not in the other domains.

To our knowledge, this is the first report describing an edu-
cational activity combining traditional content delivery with real
patient experiences in an interactive format. The intervention of
the IL did not, however, result in a significant difference in
change for any of the domains in the between-group analyses.
There are several possible explanations. First, it is possible
that the SP component of the module was sufficient for this
purpose using the measures in the present study. Second, it is
also possible that the faculty facilitators in the SP small group
sessions exerted a powerful influence on the items measured
as they were trained by the obesity module leaders. Third, the
students may have been “primed” by previous education.
During the first 2 years of medical school, they were exposed
to lectures on metabolism, human weight regulation, and gen-
etics of obesity. Additionally, one of the required readings for
the educational session in the present study informed students
on the same concepts.22 Fourth, this sample of learners had a
mean BMI in the normal category, which may have impacted
the outcome measures. Finally, the unpredictable nature of
unrehearsed real patients in medical education has been

identified as a limitation.23 Our patients were unrehearsed,
and it is possible that the self-perceptions of their own experi-
ences were discordant with the intended goal of the lecture,
namely the importance of uncontrollable contributors to
obesity (neuro-enteroendocrine regulation of weight) and
evidence-based therapies, potentially causing confusion and
ambivalence among students.

Others have shown that educational interventions can
promote favorable attitudes towards patients with overweight
and obesity.16,24,25 There are few reports in the literature specif-
ically assessing the effectiveness of SPs for changing anti-
obesity attitudes, and the results are mixed. One study evaluated
the correlation between the acceptance of negative attributes of
individuals with obesity among learners and patient-centered
behaviors using a simulated clinical scenario, but it was not
an intervention study.26 Using SPs after an IL on counseling
and behavior change in another study, students’ attitudes on
the utility of counseling did not improve, but in this project
the focus was on nutrition counseling, without specific atten-
tion to weight reduction.27 One study similar to our use of
SPs demonstrated a reduction of anti-obesity stereotyping
and increased empathy, but there was no control group.24

One issue of concern with all analyses using questionnaires is
whether the correct tool is utilized to answer the main study
question. The ATPO measure has been shown to have
adequate scale reliability among cohorts similar to the ones
used in the present study.10,12 Likewise, the PCO measure
has been utilized previously with good reliability.11,19 In our
analysis, however, there was no effect of the educational activity
on the learners’ perceptions, with the exception of one domain
in one cohort. The psychometric properties of this question-
naire in previous studies were based on populations that were
very different than ours. The subscale categorization in our ana-
lysis was slightly modified, which needs to be recognized as a
possible limitation. Moreover, the items in this tool were some-
what vague and may have reduced the validity with respect to
the content delivered in the lecture. Knowledge regarding bio-
logical and genetic underpinnings of human weight regulation
has advanced since development of this instrument and perhaps
a more updated questionnaire would improve its psychometric
properties.

Although both groups demonstrated desirable changes in
attitudes towards patients with obesity, effect sizes were
small. It is not clear whether a different educational strategy
or content would have resulted in a stronger quantitative
change. It is also possible that these students had favorable
baseline attitudes towards treating patients with obesity, with
differential changes unlikely to be altered by only one brief
intervention. In fact, previous work has also suggested that
among medical professionals in training, there may be less
weight bias in comparison to their instructors and more experi-
enced peers in practice.10 Others have documented a high
degree of stigmatizing attitudes among primary care

Grunvald et al. 7

https://journals.sagepub.com/doi/suppl/10.1177/23821205231207683


physicians.11 It is unclear whether there is a true discordance
between learners and their contemporary practicing counter-
parts and if so, whether this is a generational difference or a
result of the refractory nature of weight management in real
clinical settings.

The discordance in the significance of change for the nega-
tive attitudes domain in the ATPO may be from lack of statis-
tical power given the relatively small sample size, but we cannot
rule out a negative impact of the IL on the SP activity due to
temporal proximity of the 2 interventions, or vice versa.
Although the IL did not demonstrate a significant change in
the between-group analysis, our data suggest that, in contrast
to the SP exercise alone, it may have exerted an undesirable
effect on negative attitudes. We did not assess a group of stu-
dents before and after the lecture without an SP activity,
making it difficult to reach any conclusions regarding the
effect of the lecture alone. Evaluating more longitudinal educa-
tional interventions throughout the course of the medical
school curriculum and temporally separating divergent strat-
egies may help isolate their effects on learners. Future studies
should assess the value of using SPs compared to interventions
that may require less cost and resources.

Although the best educational intervention for reducing
anti-obesity stigma and bias among students and trainees in
healthcare professions remains to be identified, adequate atten-
tion for curriculum development remains very challenging.28

Because obesity medicine is rarely covered on licensing and cer-
tification examinations, education and training programs have
little incentive to prioritize obesity topics in already crowded
curricula.29,30 Obesity education and training have been
shown to improve confidence and competence for treating
patients with excess weight.31 Recently, competencies have
been developed for training programs, hopefully standardizing
the development of obesity medicine education in medical
schools.32

Our study has limitations that should be recognized. First,
our sample size was relatively small and limited to 1 year at 1
institution. A post-hoc power analysis was not performed due
to its inherent limitations on analytical validity and reliability.33

Future studies should aim to span a longer time period and
multiple medical schools to enhance validity, reliability, and
generalizability. Second, the obesity module was of short dur-
ation and the longitudinal assessment measured only immediate
effects. It is unclear whether the changes seen in attitudes are
durable or whether they extinguish with time. Third, it is pos-
sible that the use of other measures would yield different results.
Disparate findings have been documented in other studies.16

Fourth, a quasi-experimental study design is not without sig-
nificant limitations. Although this approach may have better
internal and external validity than retrospective observational
studies, we cannot rule out other unrecognized confounders
contributing to our findings. For example, we did not
confirm the presence or absence of contamination between

the 2 groups. Lastly, it should be noted that many items in
the ATPO survey addressed attitudes of practitioners treating
people with obesity. Although students in the present study
possessed at least 9 months of clinical clerkships interacting
with patients, their relative lack of clinical experience may
have impacted the external validity of this particular instrument.

Conclusions
Anti-obesity bias and stigma are major obstacles to the provi-
sion of high quality and effective clinical care. Medical
schools should therefore develop education interventions to
reduce negative attitudes towards patients with obesity. Our
study adds to other work showing the positive impact of
using SPs to this end. We can conclude that our educational
exercise, using a trained SP, with or without the provision of
content and context using a patient IL, resulted in the
desired outcome of changing anti-obesity attitudes among
medical students. Although a novel approach of combining a
traditional lecture with an interactive patient panel did not
add value using the measures chosen for this analysis, much
more research is needed to find educational interventions that
effectively and efficiently reduce weight bias among our future
physicians.
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Supplementary Materials 
 

S1. Actual questionnaires distributed to the students 
 

Attitudes about Treating Patients with Obesity 
 
 
Please indicate how much you agree or disagree with the following statements: 
 

 Strongly 
Disagree 

Disagree  Agree Strongly 
Agree 

1. I often feel frustrated with obese 
patients. 

1 2 3 4 5 

2. Obese patients can be difficult to 
deal with. 

1 2 3 4 5 

3. I feel that it is important to treat 
obese patients with compassion and 
respect. 

1 2 3 4 5 

4. I dislike treating obese patients. 1 2 3 4 5 
5. I feel confident that I provide 
quality care to obese patients. 

1 2 3 4 5 

6. I feel professionally prepared to 
effectively treat obese patients. 

1 2 3 4 5 

7. I feel that obese patients are often 
non-compliant with treatment 
recommendations. 

1 2 3 4 5 

8. I feel that obese patients lack 
motivation to make lifestyle changes. 

1 2 3 4 5 

9. Treating obese patients is 
professionally rewarding. 

1 2 3 4 5 

10. Obese patients tend to be lazy. 1 2 3 4 5 
11. Treating an obese patient is more 
frustrating that treating a non-obese 
patient 

1 2 3 4 5 

12. I feel more irritated when I am 
treating an obese patient than a non-
obese patient. 

1 2 3 4 5 

13. I feel disgust when treating an 
obese patient 

1 2 3 4 5 

14. I feel indifferent to the obesity 
when I am treating an obese patient 

1 2 3 4 5 

15. It is difficult to feel empathy for an 
obese patient 

1 2 3 4 5 

16. Treating an obese patient is more 
emotionally draining than treating a 
non-obese patient 

1 2 3 4 5 
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17. Treating an obese patient is more 
stressful than treating a non-obese 
patient 

1 2 3 4 5 

18. Treating an obese patient repulses 
me 

1 2 3 4 5 

19. I would rather treat a non-obese 
patient than an obese patient 

 
1 

 
2 

 
3 

 
4 

 
5 

 
20. Other Practitioners who treat 
eating disorders often have negative 
stereotypes toward obese patients 

1 2 3 4 5 

21. I have heard/witnessed other 
professionals in my field make 
negative comments about obese 
patients 

1 2 3 4 5 

22. My colleagues tend to have 
negative attitudes toward obese 
patients 

1 2 3 4 5 

23. Practitioners feel uncomfortable 
when caring for obese patients 

1 2 3 4 5 

Note: the language in this questionnaire does not conform to people first language and 
may be considered stigmatizing, but the actual survey was administered in its original 
published version. 
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Perceived Causes of Obesity 

Directions: Please rank the following factors in terms of how important you think they 
are in causing obesity. 
 
Use the following scale to record your answers. 
 

(1) = Not at all    
Important 

(2) = Somewhat 
Important 

(3) = Moderately 
Important 

(4) = Very Important (5) = Extremely 
Important 

 
 Not at all 

Important 
Somewhat 
Important 

Moderately 
Important 

Very 
Important 

Extremely 
Important 

1. Physical Inactivity 1 2 3 4 5 

2. Overeating 1 2 3 4 5 

3. High Fat Diet 1 2 3 4 5 

4. Genetic Factors 1 2 3 4 5 

5. Poor Nutritional 
Knowledge 

1 2 3 4 5 

6. Psychological Problems 1 2 3 4 5 

7. Repeated Dieting          
(Weight Cycling) 

1 2 3 4 5 

8. Restaurant Eating 1 2 3 4 5 

9. Lack of Willpower 1 2 3 4 5 

10. Metabolic Defect 1 2 3 4 5 

11. Endocrine Disorder 1 2 3 4 5 

12. Food addiction 1 2 3 4 5 

13. Marketing/advertising of 
unhealthy foods 

1 2 3 4 5 

14. Pricing of foods (e.g., 
inexpensive unhealthy 
foods, more expensive 
healthier foods) 

1 2 3 4 5 
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S2. Details of statistical model and hypotheses for calculating estimates 
and effect sizes 
 
For calculation of the effect size for the treatment effect of the IL intervention, we need 
to change the reference level of Timepost. Specifically, we replace the generalized 
estimating equations with the following model: 
  

score = β'0 + β'1Timepost + β'2Treatment1 + β'3Timepost x Treatment1 
 

where score denotes an outcome, such as AT.N, Treatment1 is the indicator with a value 
of 1 for the control (SP) group and 0 for the treatment (IL+SP) group. After fitting the 
model to each outcome, beta coefficients are provided in Tables 4 and S3 under 
“Estimate”. We also report partial η2 under “Effect Size”, since, unlike p-values, they do 
not depend on sample size. The p-values reported in the table are based on the following 
hypotheses.   

1.  We test the treatment effect for each group by the following linear contrasts:  

H0: β1 = β'1 + β'3= 0 (no treatment effect for the SP group) 

H0: β1 + β3 = β'1= 0 (no treatment effect for the IL+SP group) 

2.  We test the treatment effect for each group by testing whether the IL has an effect on 

the pre-post changes by the following linear contrast:  

H0: β3 = -β'3= 0. 
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Table S3. Effect of IL intervention added to SP activity on changes in mean scores of pre- 

and postsurvey measures between two cohorts of third year medical students s 

Domain Estimate p  
Effect Size 
(partial η2) 

AT.N 0.015 0.84 < 0.001 
AT.P -0.070 0.47 0.001 
PC.B -0.013 0.87 < 0.001 
PC.E 0.105 0.41 < 0.001 
PC.P 0.174 0.13 0.002 

Abbreviations: AT.N and AT.P, negative and positive attitude domains, respectively, for the 
ATPO questionnaire; PC.B, PC.E, and PC.P, behavioral, environmental, and physiologic causes 
of obesity domains, respectively, for the PCO questionnaire 
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