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Abstract

Background: Despite concerns regarding the increasing obesity epidemic, little is known regarding obesity
curricula in medical education. Medical school family medicine clerkships address common primary care topics
during clinical training. However, studies have shown that many family physicians feel unprepared at addressing
obesity. The purpose of this study was to evaluate factors related to obesity education provided during family
medicine clerkships as well as identify future plans regarding obesity education.

Methods: Data were collected through the 2017 Educational Research Alliance (CERA) survey of Family Medicine
Clerkship Directors (CDs) in the United States and Canada. Survey items included the level of importance of obesity
education, teaching methods, barriers to teaching, and obesity related topics taught during the clerkship. Survey
data were summarized and analyzed.

Results: The survey response rate was 71.2%. The most frequent barrier to teaching obesity related topics was time
constraints (89%). The most commonly taught topics were co-morbid conditions (82.1%), diet (76.9%), and exercise
(76.9%). The least commonly taught topics were addressed less than 30% of the time, and included cultural aspects,
obesity bias, medications than can cause weight gain, medications to treat obesity, and bariatric surgery. Over half
of CDs (59%) are not planning to change existing curriculum, with 39% planning to add to the current curriculum.
The CDs’ perceptions of the importance of obesity education were significantly associated with the number of
topics covered during clerkship (p < 0.001). No relationship was found between clerkship duration and the number
of obesity topics taught.

Conclusion: The majority of clerkship directors are planning no changes to their existing curricula which consist of
three common topics: obesity related co-morbid conditions, diet, and exercise. While time was the largest self-rated
barrier in teaching obesity related topics, clerkship duration didn’t impact the number of topics taught. However,
the relative amount of importance placed by CDs upon obesity education was significantly associated with the
number of topics covered during clerkship.
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Background
According to a recent study, the National Center for
Health Statistics (NCHS) at the Center for Disease Con-
trol estimated that from 1999 to 2014, obesity preva-
lence increased from 30.5 to 37.7% in adults, and 13.9 to
17.2% in youth [1]. Data from a 2015–2016 survey per-
formed by the National Center for Health Statistics at
the CDC reported an overall prevalence of obesity in
adults at 39.8% [1]. At the current pace, all American
adults are expected to be overweight or obese by 2048
[2]. The implications of this are far-ranging, as it is well
known that obesity is associated with chronic medical
conditions (e.g., diabetes mellitus (DM), coronary artery
disease (CAD), hypertension (HTN), chronic mental ill-
ness). A recent study estimated obesity-induced heath
care costs to approach $210 billion per year [3], with the
indirect costs on society being much higher than the
measurable healthcare costs [4]. Moreover, obesity is as-
sociated with reduced work productivity [5] and in-
creased work absenteeism [6]—with a concomitant cost
of $4.3 billion annually [6].
Despite obesity having a substantial effect on patient

care in all disciplines in medicine, including primary care,
surgery, and psychiatry, it seems physicians’ and medical
students’ education about obesity is often limited and in-
adequate [7, 8], and historically has been received from
sources outside of their formal medical school education
[9]. These educational gaps may leave physicians under-
prepared to address the needs of this substantial and
growing portion of their patient population.
Nutrition is a key aspect of the obesity epidemic. Re-

cent studies have found that medical students are are re-
ceptive to learning about nutrition and view education
on adopting health promoting eating patterns as a vital
part of healthcare, but feel ill-equipped to provide this
care [10].
One study reported that during 2008–2009 only 27%

of medical schools followed the National Academy of
Science curriculum minimum of 25 required hours of
education regarding nutrition [7]. The inadequate
amount of dedicated time to nutrition education is con-
cerning, when considered with the results of a recent
survey where only 14% of residents felt physicians were
adequately trained to provide counseling on nutrition
[11]. Similarly, 72% of surveyed primary care physicians
felt they had inadequate training on obesity management
during medical school and did not consider themselves
to be effective in counseling patients on obesity, though
73.5% believed it was their job to do so [8]. Furthermore,
a study performed in 2013 demonstrated a decline in
physician-led weight counseling while obesity rates have
continued to increase [12].
Primary care physicians are often involved in medical

education and influence the content of the medical school

curriculum. For example, the family medicine clerkship
directors (CDs) are responsible for determining the vari-
ous educational topics included within the clerkship.
However, there is a paucity of data regarding the quantity
or content of both obesity education and the various fac-
tors that influence the decision to include this content
within family medicine clerkships. A recent study from
Norway found that medical students began with insuffi-
cient knowledge regarding obesity management but had
improvement throughout their medical education [13].
We hypothesized that:1) The family medicine CDs’

population of patients who are obese in their practice is
the main demographic predictor of the number of
obesity-related topics 2) Most family medicine clerkships
have a traditional curriculum related to obesity (objectives,
oral, and written exam materials), but few have applied
methods such as simulated patients and cooking classes.
3) Time is the largest barrier to teaching about obesity

during the clerkship.
4) Most CDs plan to increase the obesity-related cur-

riculum in the next three years around obesity given the
national growing epidemic.
The purpose of this study was to explore factors re-

lated to obesity related education provided during family
medicine clerkships, as well as identify future plans re-
garding obesity education. Determining these factors
may help inform future decisions around obesity educa-
tion in family medicine clerkships and medical school
curricula in general.

Methods
Study design
This cross-sectional survey was distributed annually to
the institutional representatives of qualifying medical
schools. The institutional representative is the CD at the
main campus of the school or their designee. The survey
contained 45 questions with 18 questions regarding
characteristics of the CD, medical school, and general
questions of the clerkship (duration, setting, etc). These
questions were reviewed with CAFM. There were 6
obesity related questions. Most questions gave multiple
choice responses and allowed CDs to make more than
one choice. An example question is, “Which of the fol-
lowing obesity topics are taught during your family
medicine clerkship? Choose all that apply.” Questions
also were asked about barriers, future plans, and
methods of teaching. Attitudes about the importance of
obesity were assessed using a 5 point Likert scale. We
believe this and other questions have not been asked be-
fore in the literature. The demographic questions had
been used for several years and published prior. Ap-
proved projects were assigned a CERA Research Mentor
to help refine questions. The final draft of survey ques-
tions was then modified following pilot-testing.
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Subjects and survey procedure: In 2017, there were
125 U.S. and 16 Canadian unique individuals identified
as family medicine educators directing a family medicine
or primary care clerkship. CAFM members were invited
to propose survey questions for inclusion into the CERA
survey. The survey was distributed via email invitation
to 125 U.S. and 16 Canadian family medicine CDs be-
tween June and August, 2017 There were two US emails
that were undeliverable, reducing the final sample size to
139. Invitations to participate in the study included a
personalized greeting and a letter signed by the presi-
dents of each of the four sponsoring organizations with
a link to the survey, which was conducted through the
online program SurveyMonkey® (. During the course of
the survey, 17 changes to CDs were identified, 14
through contact with the survey director and 3 in the
survey. All new CDs were then invited to participate in
the survey. Non-respondents received weekly requests to
complete the survey via SurveyMonkey® (San Mateo,
CA). Additionally, they were also contacted through per-
sonal email to verify their status as CDs, to check accur-
acy of email addresses, and to encourage participation.
The study was approved by the American Academy of
Family Physicians Institutional Review Board.

Data collection
Data were gathered and analyzed as part of the 2017
Council of Academic Family Medicine’s (CAFM) Educa-
tional Research Alliance (CERA) survey of Family Medi-
cine Clerkship Directors (CDs). CAFM is a joint initiative
of four major academic family medicine organizations, in-
cluding Society of Teachers of Family Medicine, North
American Primary Care Research Group, Association of
Departments of Family Medicine and Association of
Family Medicine Residency Directors. The cross-sectional
survey is distributed annually to the institutional represen-
tatives of qualifying medical schools. The institutional rep-
resentative is the CD at the main campus of the school or
their designee. Qualifying medical schools are accredited
by the Liaison Committee on Medical Education (LCME)
or CACMS (Committee on Accreditation of Canadian
Medical Schools) and are located within the United States
of America and Canada. To qualify, the school must have
students who complete a family medicine clerkship or a
primary care clerkship that has a required family medicine
component with a family medicine educator responsible
for that component.

Survey questionnaire
CDs were asked basic demographic questions, including
the number of the years they have served as CD, gender,
ethnicity, race, degree, year of graduation, and design/
length of the family medicine clerkship. CDs were then
queried about the obesity topics taught during the family

medicine clerkship, the methods used to teach those
topics, the barriers to obesity education, their future
plans related to obesity curriculum, the percentage of
their own patients that are obese, and the importance of
obesity education.

Analyses
Summary statistics were calculated. Numericaldata are
expressed as the mean + SD, while nominal data are
expressed as a percentage. Comparisons between groups
for quantitative variables were performed using the one
way ANOVA using Tukey’s post hoc analysis to assess sig-
nificant differences. Nominal variables were evaluated
using the Fisher’s Exact test. Linear regression was per-
formed, using number of obesity topics taught as the
dependent variable and clerkship duration (defined as < 6
weeks or > 6 weeks) and importance of teaching obesity
related topics classified as not at all important, slightly im-
portant (SI), moderately important (MI), and extremely
important (EI) as independent variables. Significance was
assessed at p < 0.05. Analyses were performed using Stata
v.15.0 (StataCorp, College Station, TX).

Results
The overall response rate to the survey was 71.2%, with
99 of 139 CDs responding. However, not all respondents
answered every question. The majority of the CDs who
responded to the importance of teaching obesity related
topics question selected the VI option (42/95, 44.2%),
followed by MI (28/95, 29.5%), EI (18/95, 18.9%) and SI
(7/95, 7.4%). No CDs selected the “not at all important”
designation. Of the CDs that see patients, most respon-
dents estimated the percentage of their patient popula-
tion who are obese in the 26–50% (36/94, 37.9%) or 51–
75% (48/94, 58.5%). There were no significant differ-
ences among the importance of obesity education cat-
egories with regard to the proportion of estimated obese
patient populations seen by the CDs (Table 1).
Almost 90% of the CDs responded that time was a bar-

rier to teaching students about obesity. In comparison,
knowledgeable faculty, resource limitations, and negative
administration/faculty attitudes were each selected less
than 5% of the respondents. The three most common
methods of teaching obesity topics were case-based simu-
lated patients, lectures, and on-line case based teaching
(Table 2). The least common method was hands-on in-
struction. Table 3 lists the various obesity topics taught
during clerkship. The most common topics taught were
co-morbid conditions associated with obesity, diet, and
exercise for weight loss. The least common topics taught
were cultural aspects of obesity, obesity bias, medications
that can cause weight gain, medications to treat obesity,
and bariatric surgery. Participants were also asked whether
or not they planned changes to the obesity curriculum
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over the next three years (Table 4). The majority of CDs
are planning no changes to the existing curriculum.
Table 5 shows results for comparisons of levels of im-

portance of teaching obesity related topics during clerk-
ship with regard to number of topics taught. The more
important a CD thought teaching obesity topics was, the
more topics that were covered. Specifically, there were
significant differences in CDs who selected EI compared
to selecting SI, those who selected VI compared to SI
and those who selected VI compared to MI. Results for
comparisons of advanced topics covered (cultural as-
pects of obesity, obesity bias, medications than can cause
weight gain, medications to treat obesity, bariatric sur-
gery) showed significant differences between EI and SI,
as well as between EI and MI.
Results of the regression analyses are shown in Table 6.

There was no significant association between clerkship
duration (< 6 weeks, > 6 weeks) and number of topics
taught or advanced topics taught. There were significant
associations with regard to number of topics taught and
importance level of obesity education during clerkship.
With regard to all topics taught, programs with CDs
who selected VI had 0.6 more obesity topics taught than
programs with CDs who selected SI/MI and programs
with CDs who selected EI had 0.8 more obesity topics
taught than programs with CDs who responded SI/MI.
When looking at advanced topics only, programs with
CDs who chose EI had 0.6 more topics taught than pro-
grams with CDs who chose SI/MI.

Discussion
To our knowledge, this is the first survey among family
medicine CDs about curriculum regarding obesity. The
study showed that the most common barrier to teaching
about obesity during family medicine or primary care
clerkships was time constraints (89%). However, clerk-
ships that were relatively longer than others (> 6 weeks)
did not have any significant relationship with the num-
ber of obesity topics taught. The CDs who placed more
importance on obesity education, on average, taught
more obesity topics (both in terms of overall number
and number of advanced topics) than those who viewed
it less importantly. Programs with CDs who viewed
obesity education as extremely important taught 0.8
more topics than CDs who viewed obesity education as
somewhat or moderately important. This could repre-
sent advanced topics, such as obesity bias or bariatric
surgery.
It was expected that CDs would place greater import-

ance on obesity education if their patient population had
a higher percentage of obese patients, although this was
not the case in our study. The majority of clerkship di-
rectors identified their obese patient population to range
from 26 to 75%, which is consistent with the US popula-
tion. Seven CDs reported a patient population with >
75% obesity. However, this number could represent
obesity fellowship trained physicians, or geographic loca-
tion of the CDs.

Table 1 Association of importance of teaching obesity related topics and percentage of overweight/obese patients seen in practice

% of patients
OW &/or obese

Not at all important Slightly important Moderately important Very Important Extremely important Total Percent

n = 7 n = 28 n = 41 n = 18

0–25% n = 3 (0%) (0%) (66.7%) (0%) (33.3%) 100%

26–50% n = 36 (0%) (2.8%) (33.3%) (44.4%) (19.4%) 100%

51–75% n = 48 (0%) (12.5%) (25.0%) (43.8%) (18.8%) 100%

76–100% n = 7 (0%) (0%) (28.6%) (57.1%) (14.3%) 100%

Fisher’s Exact test, p = 0.627
OW overweight

Table 2 Teaching methods (n = 78)

Method %

Didactic lecture 44.9%

Case based with a physician 51.3%

On-line case based 42.3%

Hands on (e.g., cooking class) 6.4%

Having written objectives about obesity 24.4%

Simulated patient with obesity 17.9%

Respondents were allowed to make multiple choices, so the sum of the
numerators is > 78

Table 3 Obesity topics (n = 78)

Topic %

Cultural aspects of obesity 29.5%

Comorbid conditions associated with obesity 82.1%

Obesity bias 12.8%

Diet for weight loss 76.9%

Exercise for weight loss 76.9%

Medications that can cause weight gain 26.9%

Medications to treat obesity 26.9%

Bariatric surgery 17.9%

Respondents were allowed to make multiple choices, so the sum of the
numerators is > 100%
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Despite more than one third of the US population being
affected by obesity, this survey showed family medicine
clerkships are not consistently including many obesity
topics other than diet and exercise, and co-morbid condi-
tions associated with obesity. Only 10% of CDs endorsed
teaching about obesity bias, the need for which is shown
by a 2013 study that revealed nearly 40% of medical stu-
dents surveyed had an anti-fat bias, with 67% of that
population being unaware of it [14]. Another study sur-
veying medical students reported obesity as the most
common cause for derogatory remarks to be made in ref-
erence to a patient [15]. This problem is not unique to the
US, as a United Kingdom survey of healthcare students
training to become physicians, nurses, nutritionists, or di-
eticians, showed that students had an overall average
negative attitude towards the obese population, with

10.5% having high levels of fat phobia [16]. Additionally,
more than half of the CDs are planning no changes to
existing curriculum in the next three years regarding obes-
ity, while obesity prevalence is expected to increase 33%
from 2010 to 2030 [17].
There are several limitations to this study. Approxi-

mately 30% of those surveyed did not respond and not
all of those who did respond answered every question.
Differences between those who did respond and those
who did not respond were not assessed. When asked
about the obese patient population, the answers were
based on the CDs’ estimate, rather than an actual deter-
mination of the percentage of obese patients in their
practice. Moreover, a CD’s own obesity bias may affect
the education provided on this topic during clerkship in-
fluencing responses to survey questions and the estima-
tion of their obesity patient population. Further, the
number of topics covered during the clerkship does not
equate to the depth or quality of teaching of the topic.
Time spent on topics taught and curriculum for the
topics was not evaluated in this study. This goal of the
survey was to evaluate the emphasis placed on obesity
education, not the efficacy of such education.
Future research should examinethe effectiveness of

obesity education on medical students approach to treat-
ing patients with obesity. Will students who have more
obesity education be better able to understand and
change their patients nutritional habits?. As organiza-
tions develop their obesity curriculum, the various ad-
vanced topics, such as obesity bias, need to be
considered and assessed for possible introduction to the
mainstream curriculum. Future studies should also as-
sess involvement of obesity fellowship trained teaching
faculty who can lead/conduct large scale clinical trial in
order to achieve a clinically meaningful weight loss for
obese patients.

Conclusions
We found there are some topics, such as co-morbid
conditions associated with obesity, diet for weight loss,
and exercise for weight loss, that are taught (> 75%) dur-
ing family medicine clerkships. Other topics are much
less commonly taught, including obesity bias, medica-
tions related to obesity, and cultural issues around

Table 4 Number of topics related to attitude

SI MI VI EI P-value

n = 7 n = 28 n = 42 n = 18

Number of obesity related topics taught (Overall)a 0.9 ± 1.2 2.1 ± 1.8 3.3 ± 2.0 3.6 ± 1.9 p < 0.001

Number of advanced topics taughtb, c 0.1 ± 0.4 0.5 ± 0.9 1.0 ± 1.5 1.4 ± 1.3 p = 0.019

SI Slightly important, MI Moderately important, VI Very important, EI Extremely important
aEI vs. SI, p = 0.003; VI vs. SI, p = 0.002; VI vs. MI, p = 0.028, all other comparisons were p > 0.05
bEI vs. SI, p = 0.043; EI vs. MI, p = 0.043, all other comparisons were p > 0.05
cAdvanced topics include cultural aspects of obesity, obesity bias, medications than can cause weight gain, medications to treat obesity, and bariatric surgery

Table 5 Multiple regression analyses of number of obesity
topics taught

Dependent variable Independent
variable

b-coefficient p-value

(95% CI)

Overall number of obesity
topics taughta

Clerkship durationb 0.29 0.072

(−0.03–0.61)

Attitudes: 0.64 < 0.001

VI vs. SI/MIc (0.30–0.99)

Attitudes: 0.77 0.001

EI vs. SI/MIc (0.33–1.21)

Number of advanced
topicsd

Clerkship durationc 0.12 0.430

(−0.18–0.42)

Attitudes: 0.29 0.074

VI vs. SI/MIc (−0.03–0.62)

Attitudes: 0.65 0.002

EI vs. SI/MIc (0.24–1.06)

EI: Teaching obesity related topics was extremely important; VI: Teaching
obesity related topics was very important; MI: Teaching obesity related topics
was moderately important; SI: Teaching obesity related topics was
slightly important
aTotal number of obesity topics taught during the clerkship
bClerkship duration was either < 6 weeks or > 6 weeks (< 6 weeks was the
reference variable)
cAttitudes compared either VI or EI vs. the reference variable, SI or MI
dLess commonly discussed topics (any study topic taught by < 30% of the
study sites). The included topics were cultural aspects of obesity, obesity bias,
medications that can cause weight gain,medications to treat obesity, and
bariatric surgery
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obesity. The key finding in this study is that the most
commonly rated barrier to teaching about obesity during
the family medicine clerkship is time constraints, yet
obesity content in the clerkship is more correlated with
CD attitude. If CDs felt more strongly about obesity
education, they taught a higher number of core topics,
as well as a higher number of advanced topics despite
the length of the clerkship.
We hypothesized most family medicine CDs will plan

to increase the curriculum in the next three years but it
appears more than half of them will plan no changes to
their existing curriculum. Our results show that length-
ening a family medicine clerkship will not necessarily
improve the amount of obesity education, but CD atti-
tude was shown to affect the number of obesity related
topics covered. This suggests the potential need for CDs
and others involved in family medicine education to as-
sess their own biases regarding obesity. In so doing, we
may more strongly confront this nationwide epidemic by
better preparing the doctors of the future.

Abbreviations
CACMS: Committee on accreditation of canadian medical schools;
CAD: coronary artery disease; CAFM: Council of academic family medicine’s;
CD: clerkship director; CDC: Center for disease control; CERA: Educational
research alliance; DM: diabetes mellitus; EI: and extremely important;
HTN: hypertension; LCME: Liaison committee on medical education;
MI: moderately important; NCHS: National center for health statistics;
SI: slightly important

Acknowledgements
We are thankful for Ray Biggs and Kelly Everard, PhD for their help in
obtaining this data through CERA.

Funding
no funding obtained.

Availability of data and materials
The datasets generated and/or analyzed during the current study will be
available in the STFM Clearinghouse: https://www.stfm.org/
publicationsresearch/cera/pasttopicsanddata/pasttopiclist/

Authors’ contributions
All authors have read and approved this manuscript. HH: designed survey and
participated in all parts of the study; SD: part of survey design and drafted
manuscript, ID: involved in analysis, manuscript formation, and interpretation of
data; LA: designed survey, manuscript, and involved in background research; TK:
involved in analysis, manuscript writing, and interpretation of data; AD: involved
in manuscript design, analysis and interpretation of data; RM: manuscript
writing and supervised the research group.

Ethics approval and consent to participate
The AAFP (American Academy of Family Physicians) IRB concluded this study was
minimal risk and informed consent was implied on completion of the survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

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

Author details
1Michigan State University College of Human Medicine, 909 Fee Road, B201,
East Lansing, MI 48824, USA. 2Spectrum Health Family Medicine Department,
25 Michigan Ave, Suite 5100, Grand Rapids, MI 49503, USA. 3Spectrum
Health, Office of Medical Education, 945 Ottawa Ave NW, Grand Rapids, MI
49503, USA.

Received: 7 February 2018 Accepted: 17 May 2019

References
1. Ogden CL, Carroll MD, Fryar CD, Flegal KM. Prevalence of obesity among

adults and youth: United States, 2011-2014. NCHS Data Brief. 2015;(219):1–8.
2. Wang Y, Beydoun MA, Liang L, Caballero B, Kumanyika SK. Will all Americans

become overweight or obese? Estimating the progression and cost of the
US obesity epidemic. Obesity (Silver Spring, Md). 2008;16(10):2323–30.
https://doi.org/10.1038/oby.2008.351.

3. Cawley J, Meyerhoefer C. The medical care costs of obesity: an instrumental
variables approach. J Health Econ. 2012;31(1):219–30. https://doi.org/10.
1016/j.jhealeco.2011.10.003.

4. von Lengerke T, Krauth C. Economic costs of adult obesity: a review of
recent European studies with a focus on subgroup-specific costs. Maturitas.
2011;69(3):220–9. https://doi.org/10.1016/j.maturitas.2011.04.005.

5. Gates DM, Succop P, Brehm BJ, Gillespie GL, Sommers BD. Obesity and
Presenteeism: the impact of body mass index on workplace productivity. J
Occup Environ Med. 2008;50(1):39–45. https://doi.org/10.1097/JOM.
0b013e31815d8db2.

6. Cawley J, Rizzo JA, Haas K. Occupation-specific absenteeism costs associated
with obesity and morbid obesity. J Occup Environ Med. 2007;49(12):1317–
24. https://doi.org/10.1097/JOM.0b013e31815b56a0.

7. Adams KM, Kohlmeier M, Zeisel SH. Nutrition education in U.S. medical
schools: latest update of a National Survey. Academic Medicine : Journal of
the Association of American Medical Colleges. 2010;85(9):1537–42. https://
doi.org/10.1097/ACM.0b013e3181eab71b.

8. Fogelman Y, Vinker S, Lachter J, Biderman A, Itzhak B, Kitai E. Managing
obesity: a survey of attitudes and practices among Israeli primary care
physicians. International Journal of Obesity and Related Metabolic Disorders:
Journal of the International Association for the Study of Obesity. 2002;
26(10):1393–7. https://doi.org/10.1038/sj.ijo.0802063.

9. Cade J, O’Connell S. Management of weight problems and obesity:
knowledge, attitudes and current practice of general practitioners. Br J Gen
Pract. 1991;41(345):147.

10. Schoendorfer N, Gannaway D, Jukic K, Ulep R, Schafer J. Future doctors’
perceptions about incorporating nutrition into standard care practice. J Am
Coll Nutr. 2017;36(7):565–71. https://doi.org/10.1080/07315724.2017.1333928.

11. Vetter ML, Herring SJ, Sood M, Shah NR, Kalet AL. What do resident
physicians know about nutrition? An evaluation of attitudes, self-perceived
proficiency and knowledge. J Am Coll Nutr. 2008;27(2):287–98.

12. Kraschnewski JL, Sciamanna CN, Stuckey HL, Chuang CH, Lehman EB,
Hwang KO, et al. A silent response to the obesity epidemic: decline in US
physician weight counseling. Med Care. 2013;51(2):186–92. https://doi.org/
10.1097/MLR.0b013e3182726c33.

13. Martins C, Norsette-Carr A. Obesity knowledge among final -year medical
students in Norway. Obesity Facts. 2018 Feb;10(6):545–58.

14. Miller DP, Spangler JG, Vitolins MZ, Davis SW, Ip EH, Marion GS, Crandall SJ.
Are medical students aware of their anti-obesity bias? Academic Medicine:
Journal of the Association of American Medical Colleges. 2013;88(7):978–82.
https://doi.org/10.1097/ACM.0b013e318294f817.

15. Wear D, Aultman JM, Varley JD, Zarconi J. Making fun of patients: medical
students’ perceptions and use of derogatory and cynical humor in clinical
settings. Academic Medicine: J Association Am Med Colleges. 2006;81(5):
454–62. https://doi.org/10.1097/01.ACM.0000222277.21200.a1.

16. Swift JA, Hanlon S, El-Redy L, Puhl RM, Glazebrook C. Weight bias among
UK trainee dietitians, doctors, nurses and nutritionists. Journal of Human
Nutrition and Dietetics: The Official Journal of the British Dietetic
Association. 2013;26(4):395–402. https://doi.org/10.1111/jhn.12019.

17. Finkelstein EA, Khavjou OA, Thompson H, Trogdon JG, Pan L, Sherry B, Dietz
W. Obesity and severe obesity forecasts through 2030. Am J Prev Med.
2012;42(6):563–70. https://doi.org/10.1016/j.amepre.2011.10.026.

Holman et al. BMC Medical Education          (2019) 19:169 Page 6 of 6

https://www.stfm.org/publicationsresearch/cera/pasttopicsanddata/pasttopiclist/
https://www.stfm.org/publicationsresearch/cera/pasttopicsanddata/pasttopiclist/
https://doi.org/10.1038/oby.2008.351
https://doi.org/10.1016/j.jhealeco.2011.10.003
https://doi.org/10.1016/j.jhealeco.2011.10.003
https://doi.org/10.1016/j.maturitas.2011.04.005
https://doi.org/10.1097/JOM.0b013e31815d8db2
https://doi.org/10.1097/JOM.0b013e31815d8db2
https://doi.org/10.1097/JOM.0b013e31815b56a0
https://doi.org/10.1097/ACM.0b013e3181eab71b
https://doi.org/10.1097/ACM.0b013e3181eab71b
https://doi.org/10.1038/sj.ijo.0802063
https://doi.org/10.1080/07315724.2017.1333928
https://doi.org/10.1097/MLR.0b013e3182726c33
https://doi.org/10.1097/MLR.0b013e3182726c33
https://doi.org/10.1097/ACM.0b013e318294f817
https://doi.org/10.1097/01.ACM.0000222277.21200.a1
https://doi.org/10.1111/jhn.12019
https://doi.org/10.1016/j.amepre.2011.10.026

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design
	Data collection
	Survey questionnaire
	Analyses


	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

