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A B S T R A C T   

Physicians can play a vital role in counseling patients on overweight and obesity. This secondary analysis 
examined whether experiences in patient care specific to weight management before starting medical school 
were associated with students’ intentions and confidence to provide weight management counseling (WMC) to 
patients who have overweight or obesity, and perceived impact as future physicians on patients’ motivation to 
manage weight. 

First-year medical students (n = 1305) in the entering class of 2020 at eight medical schools nationwide 
completed questions relating to their prior experiences in patient care and WMC using the 5As. Also assessed 
were their intentions to treat patients with overweight or obesity, and confidence in counseling patients to help 
manage their weight. Over half the students (58.3%) who completed the survey had prior experience in patient 
care and nearly half (47.4%) began medical school with prior WMC experiences. Prior experiences correlated 
positively with higher confidence in performing WMC and students’ intentions to treat patients with overweight 
or obesity. Given the relatively high rates of exposure to some type of weight management or lifestyle counseling 
among students before enrolling in medical school, the curriculum could build on established student interest 
and experience by offering treatment strategies including counseling for patients with overweight and obesity. By 
making prior experiences advantageous for admission, medical schools could gravitate towards admitting stu-
dents who have brief but valuable insights about weight management in health care, thus increasing the pos-
sibility of filling important gaps.   

1. Introduction 

Obesity, defined as body mass index (BMI) ≥ 30 kg/m2, has reached 
epidemic proportions in the United States (US). More than two-thirds of 
US adults have overweight or obesity (Prevalence of obesity among 
adults and youth: United States, 2020; www.cdc.gov, 0000; Overweight 
and Obesity, 0000); placing them at increased risk for diabetes, car-
diovascular disease, cancer, all-cause mortality and now COVID-19 
(Overweight and Obesity, 0000; Stokes A. Using maximum weight to 
redefine body mass index categories in studies of the mortality risks of 
obesity. Stokes, 2014; Stokes and Preston, 2016; Kass et al., 2020; Ryan 

et al., 2020; Ward et al., 2019; Yu et al., 2017). It is predicted that by 
2030 half the US population will have obesity, with nearly 1 in 4 adults 
projected to have severe obesity (BMI ≥ 40 kg/m2) (Kitahara et al., 
2014) A meta-analysis of data pooled from 20 studies found that adults 
with severe obesity had an increased risk of dying at an early age from 
many different causes (Di Angelantonio et al., 2016). National surveys 
demonstrate that only 20–40% of patients with obesity receive any type 
of weight management counseling (WMC) from their physician (McAl-
pine and Wilson, 2007; Scott et al., 2004) even when many of these visits 
provide an opportunity for clinicians to intervene and make appropriate 
recommendations for patients. There is strong evidence that physicians 

* Corresponding author at: University of Massachusetts Medical School, 368 Plantation Street, Worcester, MA 01605, USA. 
E-mail address: jyothi.pendharkar@umassmed.edu (J.A. Pendharkar).  

Contents lists available at ScienceDirect 

Preventive Medicine Reports 

journal homepage: www.elsevier.com/locate/pmedr 

https://doi.org/10.1016/j.pmedr.2021.101411 
Received 6 December 2020; Received in revised form 13 May 2021; Accepted 25 May 2021   

mailto:jyothi.pendharkar@umassmed.edu
www.sciencedirect.com/science/journal/22113355
https://www.elsevier.com/locate/pmedr
https://doi.org/10.1016/j.pmedr.2021.101411
https://doi.org/10.1016/j.pmedr.2021.101411
https://doi.org/10.1016/j.pmedr.2021.101411
http://creativecommons.org/licenses/by-nc-nd/4.0/


Preventive Medicine Reports 23 (2021) 101411

2

can help patients manage their weight (Jackson et al., 2005). One 
strategy that has been tested is using the 5 As framework: “Asking about 
weight and lifestyle (diet and exercise) history”, “Advising dietary, ex-
ercise and weight-related changes”, “Assessing readiness to make life-
style changes to achieve weight loss using the Stages of Change 
questions”, “Assisting in setting goals and providing or referring to a 
comprehensive lifestyle intervention”, and “Arranging ongoing follow- 
up and support, monitoring BMI at least annually.” The U.S. Preven-
tive Services Task Force (USPSTF) recommends screening all adults for 
obesity (LeBlanc et al., 2018; Fitzpatrick et al., 2016) and clinicians offer 
or refer adults with a BMI of 30 kg/m2 or higher to intensive, multi-
component behavioral interventions (O’Connor et al., 2020; Krasch-
newski et al., 2013). An inherent hurdle to this recommendation is that 
physicians typically lack adequate education in WMC (Kraschnewski 
et al., 2013; Smith et al., 2015; Ahmed et al., 2016; Vitolins et al., 2012; 
Butsch et al., 2020) and report low self-efficacy (Block et al., 2003; 
Forman-Hoffman et al., 2006; Kristeller and Hoerr, 1997; Davis et al., 
2008; Adams, 0000) or low confidence in their ability to help patients 
address weight-related concerns. This lack of training results in missed 
opportunities to engage patients in discussions about their weight, diet, 
and physical activity ultimately leaving them at greater risk for weight- 
related morbidity and mortality. Medical school curricula and training 
provide the foundation for influencing physicians’ future behavior; yet 
in many medical schools, very little time is devoted to developing WMC 
skills (Ockene et al., 2021; Kushner et al., 2014). The Association of 
American Medical Colleges and the Obesity Medicine Education 
Collaborative address this deficit by recommending that WMC be 
strongly emphasized within the medical school curriculum (Kushner 
et al., 2019; Ockene et al., 2021; Association AAMC, 2007). These or-
ganizations have developed curriculum guidelines that provide com-
petencies and learning objectives related to the biologic, population 
health, and clinical training aspects of WMC. 

The objective of the current secondary analysis was to examine 
whether prior experiences in patient care specific to weight manage-
ment counseling is associated with students’ intentions to provide WMC 
to patients who have overweight or obesity, their confidence in treating 
these patients, and their perceived impact as future physicians on pa-
tients’ motivation to make weight-related changes. We designed our 
study keeping in mind current learning theories especially for medical 
educators. Research has shown that earlier experiences can enhance an 
individual’s attitudes, skillset, and knowledge and that prior experiences 
affect people’s behavior going forward (Torre et al., 2006). The nature of 
prior experiences may influence students’ abilities to serve as techni-
cally skillful clinicians, to relate to and work with a diverse group of 
patients, and to appreciate the role physicians play in social and 
behavioral medicine (Xiao et al., 2015). 

2. Materials and methods 

2.1. Study participants 

MSWeight (Medical Students learning Weight management coun-
seling skills) is a multi-modal educational intervention (MME) guided by 
Social Cognitive Theory (Bandura, 1977) (Gagne’s Conditions of 
Learning (Gagne, 1985) and Socio-Ecological Theory (Stokols, 1996). 
Participants were first-year medical students from eight U.S. medical 
schools participating in the study (N = 1305), a group randomized 
controlled trial designed to compare the impact of a multi-modal WMC 
curriculum to traditional medical school education, on student’s WMC 
skills (Ockene et al., 2018). Schools were private (N = 4) or public (N =
4), from geographically diverse regions across the U.S. (e.g. Northeast, 
South, Northwest, Midwest) and met the following criteria at the time of 
recruitment: 

1) an enrollment of ≥ 90 matriculating first year students; 2) ≤ 4 h of 
WMC training over 3 years of medical school; 3) include a Family 
Medicine or out-patient Internal Medicine clerkship; and 4) willing and 

able to offer a WMC Objective Structured Clinical Examination (OSCE) 
for students following the completion of a core clerkship, the Family or 
out-patient Internal Medicine Clerkship rotation, or as part of a cumu-
lative OSCE (Ockene et al., 2018, 2016; Mazor et al., 2015). The Uni-
versity of Massachusetts Medical School Institutional Review Board 
(IRB) as well as the IRBs at the eight schools approved the study. The 
University of Massachusetts Medical School served as the coordinating 
center for the study. 

2.2. Data collection and measures 

First year students in the entering class of 2020 at each medical 
school completed a baseline survey that included items to assess prior 
experiences with counseling before attending medical school and their 
attitudes and perceived impact on patients’ motivation to modify diet 
and physical activity. The survey was self-administered online or on 
paper, according to the school’s usual practice. It took no longer than 10 
min for students to complete the survey. Online surveys were adminis-
tered through RedCap (Research Electronic Data Capture tool) and 
paper survey responses were entered into a RedCap database by the 
coordinating center (www.project-redcap.org, 0000). 

2.3. Prior WMC experiences of first year medical students 

Prior experiences of medical students related to WMC were assessed 
using 10 yes/no items. Students were asked whether they had experi-
ence in patient care (e.g. working in nursing, dental health, social work, 
EMT, or similar professions) before starting medical school, as well as 
experience carrying out each of the 5As counseling steps with patients 
who have overweight or obesity as described earlier. Students were also 
asked whether they had training in health-related counseling (e.g. to-
bacco, weight management counseling), how to treat patients with 
obesity, how to help people manage their diet or physical activity, and 
whether they had ever tried to counsel a close family member or friend 
about their weight. The number of ‘yes’ responses was summed to create 
a prior experiences in WMC score (range 0–10) where higher scores 
reflect greater experience with WMC before entering medical school. 

2.4. Intention to use the 5As in WMC patients with overweight or obesity 

Intention to use the 5As was assessed using 5 questions scored on a 4- 
point Likert scale (strongly disagree (1), disagree (2), agree (3), and 
strongly agree (4)). Thinking about their work as future physicians, 
students were asked about their intentions to perform the following 
activities routinely: “Ask about weight and lifestyle (diet and exercise) 
history”, “Advise about dietary, exercise and weight-related changes”, 
“Assess readiness to make lifestyle changes to achieve weight loss using 
the Stages of Change framework” (Prochaska and DiClemente, 1983), 
“Assist in setting goals and provide or refer to a comprehensive lifestyle 
intervention”, and “Arrange ongoing follow-up and support”. A sum-
mary score was created by summing the items (range 5–20) (α = 0.89) 
where higher scores indicate greater intention to routinely use the 5As 
framework to deliver WMC. 

2.5. Perceived impact on patients’ motivation to change diet and/or 
physical activity 

Thinking of their future practice as a physician, students were asked 
a single question about how much impact they expected to have on their 
patient’s motivation to change diet or physical activity. Student re-
sponses were reported on a 5-point Likert scale (not much, little, 
somewhat, much, and a great deal). 

2.6. Confidence in providing WMC to patients with overweight or obesity 

Students were asked a single question, “I feel confident in providing 
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weight management counseling for my overweight and obese patients.” 
Response options were on a 4-point Likert scale ranging from ‘Strongly 
disagree’ to ‘Strongly agree’. 

3. Covariates 

3.1. Attitudes about WMC 

Students were asked 8 questions about attitudes towards WMC 
training and the role of the physician in providing this counseling, with 
responses recorded on a 5-point Likert scale (strongly disagree, disagree, 
neutral, agree, strongly agree). A five item measure, importance of 
physician delivered WMC, was used for this analysis (α = 0.78). Items 
included: “It is important for all physicians to have training in weight 
management counseling to help patients who are overweight and 
obese”, “Counseling for weight management should not only be handled 
by nutritionists and psychologists, but also by the patient’s physician”, 
“Learning to talk to patients about their weight is relevant to my future 
practice as a physician”, “I need more training to provide weight man-
agement counseling” and “Weight management counseling by a physi-
cian can be effective in helping patients manage their weight.” Higher 
scores reflect more favorable attitudes toward WMC. 

3.2. Gender 

Gender information was collected in a free text field and students 
wrote in their self-identified gender. The majority of respondents 
answered ‘male’ or ‘female’. Other responses included ‘Non-Binary’ and 
‘somewhere in the middle’. 

3.3. Weight bias 

The survey included all items from the Nutrition, Exercise, and 
Weight Management (NEW) Attitudes Scale anti-fat subscale (Ip et al., 
2013) with the exception of one item (“I believe if I eat a healthy diet it 
would make me an effective role model”) because it has a neutral weight 
(zero). The resulting scale is based on responses to sixteen items (α =
0.78). As suggested by the original author, the scale was scored using 
Thurston weighting scale (Edwards and Kenney, 1946) with a possible 
range of scores from − 80 to + 80. Higher scores reflect more favorable 
attitudes toward individuals with obesity. 

4. Statistical analyses 

Participant demographics were described using proportions for cat-
egorical variables and means with standard deviations (SD) for contin-
uous measures. Prior experience with WMC was described using the 
percentage of those reporting ‘yes’ to each item. Mixed effects linear 
regression models estimated the association of individual prior WMC 
experience items, and the summed score as a continuous predictor, with 
intentions to treat patients with overweight and obesity. Parallel models 
estimated the association of prior WMC experience with perceived 
impact. Models contained a random effect for school to account for 
within-school correlation and were adjusted for attitudes about WMC, 
gender and weight bias. The impact and confidence items were used as 
single items in regression models. For descriptive purposes, number of 
prior experiences were grouped (0; 1–3; 4 or more) based on the 
observed distribution of that variable and perceived impact, intentions 
to treat patients with overweight or obesity, and confidence were 
summarized within those categories, and between group p-values were 
obtained from mixed-effects linear regression models that included a 
random effect for school. All analyses were conducted using Stata 14.2 
(StataCorp LP, College Station, TX). 

5. Results 

A total of 1224 first year medical students completed the baseline 
survey. After excluding students who were missing information about 
perceived impact on patients’ motivation to change diet and/or physical 
activity, prior experiences with weight management counseling before 
medical school, perceived intentions to treat patients who have over-
weight or obesity, confidence in providing WMC for their patients with 
overweight or obesity (n = 18), or potential confounders (n = 6), our 
final analytic sample included 1200 first year students. 

Characteristics of first-year medical students are summarized in 
Table 1. Most of the participants were white (71%), 5.4% identified as 
being Hispanic, and 49.3% female. The average age was 23.9 years (SD 
= 2.8). On average, students had limited prior experience with coun-
seling patients in weight management (mean = 2.1 experiences out of a 
maximum possible 10, SD = 2.1), strong intentions to use the 5As 
approach to counsel patients in weight management (mean = 16.0 out of 
a maximum possible 20, SD = 2.3) and positive attitudes towards 
physician-delivered WMC for overweight/obesity (mean = 3.5 out of a 
maximum possible 4; SD = 0.4). Perceived impact on patients’ moti-
vation to change diet and/or physical activity was modest (mean = 3.5 
out of a maximum possible 5; SD = 0.8), as was students’ confidence in 
performing WMC with patients who had overweight or obesity (mean =
2.2 out of a maximum possible 4; SD = 0.7). 

Table 2 presents the proportion of students with prior experience in 
various aspects of patient care including informal or patient-care set-
tings. Overall, 58.3% of students reported having prior patient care 

Table 1 
Characteristics of the Study Sample (N = 1200).  

List Variables N (%) 

Gender  
Female 606 

(50.5%) 
Age Mean (SD) 23.9 (2.8) 
Race  
White/Caucasian 839 

(71.1%) 
Black/African American 67 (5.7%) 
Asian 191 

(16.2%) 
Other 83 (7.0%) 
Ethnicity  
Hispanic origin 63 (5.4%) 
Perceived impact on patients’ motivation to change diet and/or 

physical activity, Mean (SD)a  3.5 (0.8) 
Range 1 – 5 

Confidence in performing WMC for overweight and obese patients, 
Mean (SD)b 

2.2 (0.7) 
Range 1–4 

Prior Experiences Score, Mean (SD)c 2.1 (2.1) 
Range 0 – 
10 

Perceived Intentions Score. Mean (SD)d 16.0 (2.3) 
Range 5 – 
20 

Attitudes Towards WMCe 3.5 (0.4) 
Range 1–4 

a. Student responses to a single question were reported on a 5-point Likert scale 
(not much = 1, little = 2, somewhat = 3, much = 4, and a great deal = 5). 
b. Response options were on a 4-point Likert scale ranging from Strongly 
disagree = 1, disagree = 2, Agree = 3, Strongly agree-4. 
c. The number of ‘yes’ responses to 10 questions was summed to create a prior 
experiences in WMC score 
d. The perceived intention score was derived based on sum of responses to 5 
questions scored on a 4-point Likert scale (strongly disagree (1), disagree (2), 
agree (3), and strongly agree (4)). 
e. The attitudes toward WMC score was derived from the sum of responses to 8 
questions about attitudes towards WMC training and the role of the physician in 
providing this counseling, each based on a 5-point Likert scale (strongly 
disagree = 1, disagree = 2, neutral-3, agree = 4, strongly agree = 5). 
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related experiences, 47.4% had counseled a close family member or 
friend about their weight, and more than one quarter (27.4%) had 
experience in asking about weight and lifestyle. Few had experience 
assessing a person’s readiness to make lifestyle changes (8.1%), arran-
ging ongoing follow-up and support (6.8%) or training regarding how to 
treat obesity (6.5%). The types of experiences reported were similar 
among those who had any prior experience with weight management or 
lifestyle counseling. Of the 1200 students included in this analysis, 963 
(80.3%) reported having at least 1 wt management or lifestyle coun-
seling experience before medical school. Of those, 72.6% reported 
having experience with patient care, 59% reported experience coun-
seling a close family member or friend about their weight, and 34.2% 
reported asking patients about weight and lifestyle. Few had experience 
assessing readiness to make lifestyle changes to achieve weight loss 
(10.1%), arranging ongoing follow-up support (8.4%) and training on 
how to treat obesity (8.1%). 

Table 3 presents the association of total number of prior WMC ex-
periences with intentions to treat patients who have overweight or 
obesity, perceived impact as future physicians on a patient’s motivation 
to change their diet and physical activity, and their confidence in per-
forming weight management counseling for their patients who had 
overweight or obesity. Greater experience with WMC before medical 
school was highly correlated with greater intentions to treat patients 
who have overweight or obesity (β = 0.14; SE = 0.03; p < 0.001). That 

is, for each additional prior experience (range 0–10), intention to use 
5As for WMC increased by 0.14 points (range 5–20). More prior expe-
rience with WMC was highly correlated with greater perceived impact as 
a future physician on a patient’s motivation to manage their weight (β =
0.05; SE = 0.01; p < 0.001). For each additional prior experience, 
perceived impact increased by 0.05 points on the 1–5 scale. More 
experience with WMC before medical school also was associated with 
higher confidence in WMC with their patients who had overweight or 
obesity (β = 0.06; SE = 0.01; p < 0.001). 

The mean perceived intentions, perceived impact and confidence 
scores grouped by the number of prior experiences (0, 1–3, 4 or more) 
and shown in Table 4, indicate that as the number of prior experiences 
increases, intention to use 5As for WMC patients with overweight/ 
obesity, perception of impact as a physician and confidence in per-
forming WMC also increases. Those with 1–3 prior experiences (n =
735) had a higher intention to use 5As for WMC patients with over-
weight or obesity score compared to the 237 students with 0 prior ex-
periences, (mean = 15.9 (2.2) vs. 15.7 (2.1)). Students with 4 or more 
experiences (n = 228) had the highest intention to use 5As for WMC 
score (mean = 16.7 (2.4)) and a significantly higher mean perceived 
intention score than those with 0 prior experiences (p < 0.001). 

A similar pattern was observed for the relationship between the 
number of prior experiences and the perceived impact score. Those with 
1–3 prior experiences had a higher perceived impact score than those 
with 0 prior experience (mean = 3.4 (0.8) vs. 3.3 (0.8)). Those with 4 or 
more prior experiences had the highest perceived impact (mean = 3.7 
(0.8)). The difference in mean perceived impact scores between those 
with 4 or more and 0 prior experiences was statistically significant (p <
0.001). 

The relationship between the number of prior experiences and con-
fidence showed a similar pattern. Those with 1–3 prior experiences had 
a higher mean confidence score than those with 0 prior experiences 
(mean = 2.2 (0.7) vs. 2.1 (0.7), p = 0.03) and those with 4 or more prior 
experiences had the highest mean confidence score (mean = 2.4 (0.8)). 

Table 2 
Distribution of Prior Experiences in Patient Care with Weight Management 
Counseling.  

Type of Experience in Patient Care 
with Weight Management 
Counseling 

Percentage of Respondents Answering ‘Yes’ to 
each type of Experience in Patient Care with 
Weight Management Counseling 
All 
respondents 
N = 1200 

Those respondents reporting 
at least one WMC 
experience 
N = 963 

Experience in patient care before 
starting medical school  

58.3%  72.6% 

Counseling a close family member/ 
friend about their weight  

47.4%  59.0% 

Asking about weight and lifestyle  27.4%  34.2% 
Advising dietary, exercise and 

weight-related changes  
18.7%  23.3% 

Assisting in setting goals and 
providing or referring to a 
lifestyle intervention  

14.3%  17.8% 

Training on how to help people 
manage their diet or physical 
activity  

14.0%  17.4% 

Health-related counseling  10.8%  13.5% 
Assessing readiness to make 

lifestyle changes to achieve 
weight loss  

8.1%  10.1% 

Arranging ongoing follow-up and 
support, monitoring BMI  

6.8%  8.4% 

Training on how to treat obesity  6.5%  8.1%  

Table 3 
Association of 1st Year Medical Students’ Prior Weight Management Counseling (WMC) Experiences with Intentions to Treat Patients with Overweight or Obesity, 
Perceived Impact of WMC, and Confidence in Delivering WMC.  

Prior WMC Experiences Intentions to Treat Patients with Overweight or 
Obesity 

Perceived Impact of WMC Confidence in Delivering WMC 

Unadjusted 
Coefficient 
(SE) 

Adjusted 
Coefficient 
(SE) 

Unadjusted 
Coefficient 
(SE) 

Adjusted 
Coefficient 
(SE) 

Unadjusted 
Coefficient 
(SE) 

Adjusted 
Coefficient 
(SE) 

Prior WMC Experiences 
Score 
(Range 0–10) 

0.19 (0.03) † 0.14 (0.03) † 0.06 (0.01) † 0.05 (0.01) † 0.07 (0.01) † 0.06 (0.01) †

* Models Adjusted for Attitudes About WMC, gender and weight bias 
† p < 0.05 

Table 4 
1st year Medical Student Mean Intentions, Perceived Impact and Confidence 
Scores by Number of Weight Management Counseling Experiences Before 
Entering Medical School.  

Number of Prior 
Weight Management 
Counseling 
Experiences 

Number of 
Students 
(%) 

Intentions 
Score 
Mean (SD) 

Perceived 
Impact 
Score 
Mean (SD) 

Confidence 
Score 
Mean (SD) 

0 237 
(19.8%) 

15.7 (2.1) 
Range: 
8–20 

3.3 (0.8) 
Range: 1–5 

2.1 (0.7) 
Range: 1–4 

1–3 735 
(61.3%) 

15.9 (2.2) 
Range: 
5–20 

3.4 (0.8) 
Range: 1–5 

2.2 (0.7) 
Range: 1–4 

4 or More 228 
(19.0%) 

16.7 (2.4) 
Range: 
10–20 

3.7 (0.8) 
Range: 2–5 

2.4 (0.8) 
Range: 1–4  
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The difference in mean confidence scores between those with 4 or more 
and 0 prior experiences was statistically significant as well (p < 0.001). 

6. Discussion 

In this survey of first year medical students from 8 geographically 
dispersed schools, 80.3% (963/1200) of students had one or more ex-
periences in some type of weight management or lifestyle counseling 
before starting medical school. In the comment box provided in the 
survey for students to write in additional information, students inserted 
an array of experiences, some in more traditional patient-care settings 
and others indicated informal interactions with friends and family 
members. 

Compared to students with no prior experience, those with 1 or more 
experiences had modestly higher intention to use 5As for WMC patients 
with overweight or obesity, as well as a perception that they would have 
greater impact as a physician on their patients’ motivation to modify 
diet and/or physical activity. Our analysis indicates that, as the number 
of prior WMC experiences a student had increases, intention to use 5As 
for WMC patients who have overweight or obesity increases as does the 
perception that they would have a greater impact on their patient’s 
motivation to manage weight. In our earlier study (Ockene et al., 2016) 
investigating the effect of tobacco counseling experiences of first year 
medical students before entering medical school, students with prior 
tobacco counseling experiences, and particularly those with more ex-
periences, reported greater tobacco counseling self-efficacy. Similarly, 
in this analysis, more experience with WMC before medical school is 
positively correlated with higher perceived physician impact on a pa-
tient’s ability to manage their weight. All prior experience items were 
significantly correlated with perceived physician impact except for 
“Training on how to treat obesity”. These findings are in-line with other 
studies on preparedness of medical students to treat patients with 
obesity (Ockene et al., 2021) 

The study team has successfully used the 5As model previously in 
several other similar studies because the 5As framework provides an 
efficient way for the busy clinician to counsel patients in brief encoun-
ters. Our current findings suggest that before entering medical school, 
first year medical students (both those with and without prior experi-
ences in WMC) have had few experiences in using the 5As to help people 
adhere to weight management. Those who have used the 5As frame-
work, report that they are more likely to ask about weight and lifestyle 
but less likely to arrange follow-up and support or assess readiness to 
make lifestyle changes in patients. Given that training regarding how to 
treat obesity was the least frequently endorsed item, it is important to 
include WMC skill building early in medical school as part of patient 
counseling and interviewing skills training so that students can learn to 
routinely incorporate these practices into their patient encounters. 
Adapting and tailoring the medical school curriculum to build on stu-
dents’ early experiences might be one way to advance their knowledge, 
skills, and confidence during preclinical and clinical years. It is also 
possible that knowledge of the effectiveness of each of the 5As compo-
nents could help to better guide students in their ability to build on their 
prior experiences and provide clinically appropriate recommendations 
for patients with overweight or obesity. 

7. Strengths and limitations 

To the best of our knowledge, this is the first study to examine stu-
dents’ weight management counseling experiences before entering 
medical school and to investigate whether prior experiences were 
associated with perceived intentions and impact as future physicians to 
treat patients with overweight or obesity. Demographic characteristics 
of this sample were comparable to those of first-year medical students 
nationally (aamc, 0000) thus increasing potential generalizability to 
medical students across the U.S. 

There are some limitations to be noted. We did not obtain detailed 

information on the venue for students’ prior WMC experiences. It is 
possible that students may consider their provision of WMC to family or 
friends to be a clinical counseling experience. Future studies should 
assess students’ prior WMC experiences by asking details about the 
setting, duration, types, and quality of their experiences, whether they 
received systematic training on WMC and whether they had direct 
contact with patients with overweight or obesity. Notably, we measured 
intentions, and not actual practice and skill. While intentions can be a 
good marker of future practice, more objective measurements of skill 
and the relationship between prior experiences and skill must be 
measured. We also do not know which came first: factors related to the 
students’ motivations or confidence level that encouraged them to seek 
counseling experiences before attending medical school or whether 
these experiences and others contributed to their interest to pursue 
medical studies. It is also important to remember that students who are 
naturally vigilant to weight-related concerns may report acting on that 
vigilance in the past and intending to do so in the future, even if their 
vigilance predated the experiences in question. 

8. Future directions 

Further qualitative studies would be valuable to compare students 
with and without prior experiences and the depth of the experience to 
understand how it may impact student intentions. The practice of 
medicine attracts students who want to have both a behavioral and 
social impact and this desire coupled with motivational and skill-based 
teaching can be harnessed to improve medical education (Buja, 2019). 

Students applying to medical school with prior experiences that 
include being part of a health-care team or observing patient-physician 
interactions have a firsthand awareness of medical training and practice. 
Prior experiences would help a student develop a realistic understanding 
of the skills, attitudes and values needed in patient care. It may also help 
them in the admissions process. Multiple mini interviews which ask 
students about behavioral and social aspects and patient challenges have 
been adopted by many medical schools in the admissions process 
(Langer et al., 2020). 

Given the relatively high rates of prior exposure to some type of 
weight management or lifestyle counseling, medical schools could build 
on established student interest and experience by offering practical 
training in counseling and treatment strategies specifically for patients 
with overweight and obesity. 
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