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Objective. To assess the accuracy of pharmacy students’ self-assessment of body mass index (BMI)
and determine the relationship of this to comfort level in counseling patients regarding lifestyle
modification.
Methods. A prospective, observational, cohort study was conducted that included first-, second-, and
third-year pharmacy students who had previously undergone training in BMI self-assessment. Data on
students’ weight and height were collected and a survey that contained questions on self-perception of
body weight and comfort with lifestyle counseling was conducted. Perceived BMI categories (un-
derweight, normal, overweight, and obese) were then compared to actual calculated BMI to determine
the accuracy of the student’s self-perception.
Results. At baseline, participants’ accuracy in self-assessment of BMI was 74%, 73.3%, and 75.6%
respectively, for first-, second-, and third-year students (p=0.911). Students accuracy increased but not
significantly as they progressed through the curriculum (7.2% and 13.3%, respectively; p=0.470 and
p=0.209). Neither accuracy in self-assessment of BMI nor students’ actual BMI significantly affected
students’ comfort level with lifestyle modification counseling within healthy weight, overweight, or
obese patient categories. However, as the patients’ BMI category increased, comfort level differences
were observed among students of normal and overweight categories.
Conclusion. Patients’ BMI category may be a significant barrier to pharmacy students’ comfort level in
providing lifestyle modification counseling. This finding suggests the need to implement curriculum
changes to better prepare students for lifestyle modification counseling.
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INTRODUCTION
Lifestyle modifications play an important role both

in prevention and management of diseases such as hyper-
tension, diabetes, and dyslipidemia.1-3 Included in these
lifestyle modifications are eating a healthy diet and ob-
taining adequate physical activity to promote weight loss.
Healthcare providers play a pivotal role in facilitating
a patient’s lifestyle changes in these 2 areas.4 However,
healthcare providers’ perception of their own weight can
affect their confidence in providing lifestyle modification
counseling.5,6 A study of pediatricians in North Carolina
whowere surveyed regarding their weight and confidence
in patient counseling found that those providers who per-
ceived themselves as either thin or overweight had more
difficulty when counseling patients as compared with
their average weight counterparts.5 Only 51% of those

survey respondents who were overweight per BMI cate-
gory classified theirweight appropriately.Healthcare pro-
viders with a normal BMI are more likely to engage their
patients in such conversations.6 A patient’s perception of
the healthcare provider’s weight can also have an impact
on the results of lifestyle counseling as patients who see
non-obese healthcare providers are likely to have greater
confidence in recommendations they receive related to
weight management as compared with patients who re-
ceive recommendations from overweight providers.7

A study of pharmacists participating in obesity man-
agement using several aspects of counseling including
lifestyle modifications found a positive correlation be-
tween comfort level of the pharmacists and frequency
of counseling, as well as perceived effectiveness of
the counseling.8 Also, a study that assessed physicians’
comfort level with counseling and feelings of compe-
tence in providing lifestyle modification counseling
reported that those physicians with a BMI greater than
25 (overweight or obese) felt less confident and less com-
petent in providing lifestyle modification counseling to
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their patients.9 Among these same physicians, those with
self-reported higher quality education in the area of obesity-
related training felt more confident and competent.

According to data published by the US Department
of Health and Human Services in 2012 (data from 2000,
2005, and 2010), physicians and other healthcare profes-
sionals’ tendency to recommend physical activity to their
patients had increased but still was not sufficient (phar-
macists were not included in the study).10 Healthcare
professionals reportedly discussed and recommended
physical activity for patients with hypertension, cardio-
vascular disease, and diabetes only 44.2%, 41.2%, and
56.3% of the time, respectively. Similarly, when consid-
ering BMI, these recommendations were only provided
30.5% of the time for overweight patients and 46.9% of
the time for obese patients.

Pharmacists practicing in the community and ambu-
latory care settings arewell positioned to provide lifestyle
counseling and, in turn, affect weight management of
patients—a role many pharmacists are willing to fill.11

Pharmacists in the ambulatory care setting have greater
accessibility to patients and have more time to commit to
lifestyle modification counseling as compared to other
healthcare providers. However, pharmacists may face the
same barriers, such as comfort level, as any other health-
care provider when engaging in lifestyle modification
counseling. The purpose of this study was to determine
pharmacy students’ accuracy of self-perceptions of weight
and the effects this has on comfort level with lifestyle
modification counseling in order to identify a potential bar-
rier to such counseling in clinical practice.

METHODS
This single-center, observational, cohort study was

designed to compare prospectively collected data to histor-
ical data. The population studied included first-, second-,
and third-year pharmacy students at ButlerUniversity Col-
lege of Pharmacy and Health Sciences, all of whom had
completed the My First Patient program (previously de-
scribed) during the first semester of their first year.12

Students from all 3 years were included in the historical
portion of the data, whereas only second- and third-year
students were included in the follow-up portion of the
study. First-year students were not included in the follow-
up because of the lack of experiencewith providing lifestyle
modification counseling up to this point in their training.
Students who declined to participate in the study or those
who did not complete the entire survey instrument were
excluded from the study.

Prospective data were collected in March and April
2013 during course recitation; historical data were col-
lected from August 2010 to November 2012 during the

My First Patient Program. Data collected included actual
weight (as determined using a professional scale) and
self-reported height, which were needed to calculate
BMI. The survey used in the My First Patient program
was modified for this study to include additional ques-
tions to evaluate the student’s comfort in lifestyle modi-
fication counseling using a Likert scale with responses
ranging from “extremely uncomfortable” to “extremely
comfortable.” The only difference between data collected
prospectively vs retrospectively was the addition of
the comfort-level assessment questions. These additional
itemswere added to the existingMy First Patient program
survey to limit the risk of confounding compared to using
a survey that only contained the comfort-level items.
Students’ current weight and BMI information were col-
lected prior to administration of the survey. SurveyMon-
key was used to send an e-mail containing a link to the
online survey to participants. Two e-mails were sent to
each student approximately 1 week apart. Data collec-
tion was completed as close to the end of the spring
semester as possible to allow second-year students to
complete the lifestyle modification counseling simula-
tion conducted at that point in the curriculum.

The data were analyzed using SPSS Statistics, ver-
sion 19.0 (IBM SPSS, New York), and included descrip-
tive statistics, one-way ANOVA for continuous variables
comparing the 3 classes within baseline characteristics,
and chi-square or Fisher exact tests for nonparametric
data.

RESULTS
Few differences among professional classes were

noted in students’ baseline characteristics recorded dur-
ing the My First Patient program (Table 1). The average
age of second year (P2) students was younger than that of
first- (P1) and third- (P3) year students. There were also
more Caucasian students in the P2 class than in the other
2 classes. Other ethnicities reported included African
American, Hispanic, and Native Hawaiian. Of the 258
students in the P2 and P3 classes eligible for inclusion in
the follow-up portion of the study, 146 consented to
participate and completed weight/BMI data collection
(56.6% participation). Of those who consented to partic-
ipate, 68 students also completed the survey instrument
(46.6% of participants).

At baseline, accuracy of self-assessment of BMIwas
74%, 73.3%, and 75.6%, respectively, for the 3 classes,
with no difference in accuracy noted between the 3 groups
(p=0.911; Figure 1). Accuracy of self-assessment did not
change significantly as the students progressed through
the curriculum (Figure 2); however, accuracy did increase
from baseline by 7.2% for the P2 class (p=0.470) and
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13.3% for the P3 class (p=0.209), respectively. No signif-
icant changes in students’ actual BMI were noted from
baseline to follow up, although there were smaller per-
centages of students in both the underweight and obese
BMI groups at follow up (Figure 3).

Accuracy of self-assessment of BMI did not signifi-
cantly affect students’ comfort level with lifestyle modifi-
cation counseling among the pharmacy students included
in this study for any of the 3 patient groups assessed:
healthy weight, overweight, or obese patients (Table 2).
When comfort level was assessed based on students’ ac-
tual BMI, there were no significant differences noted for
any of the 3 patient BMI groups (Table 3). However,
comfort level differences were observed among those
students of normal and overweight BMI categories as
the patient’s BMI category increased. As the BMI of the
patient to be counseled increased from one category to the
next, the students in the normal and overweight BMI
groups were less comfortable with lifestyle modification

counseling (p<0.01 and p=0.038, respectively, for nor-
mal and overweight students). No significant differences
were observed in the underweight or obese student
groups (n=3).

DISCUSSION
This study showed a much higher accuracy of self-

assessment of BMI among first-year pharmacy students
than seen among healthcare providers studied previ-
ously.5 Accuracy in their self-assessment of BMI did
not change significantly as students progressed through
the pharmacy curriculum. Two potential explanations for
a lack of significant difference in students’ BMI rates over
time are the high rate of accuracy at baseline and the small
number of students who completed the study. Also noted
was the tendencyof students tomove from the underweight
and obese BMI categories into the normal and overweight
groups as they progressed through the curriculum.

The most significant finding from this study with
regard to pharmacy education was the change in comfort

Table 1. Baseline Characteristics of Pharmacy Students Who Participated in a Study Regarding Self-Assessment of Body Mass
Index and Comfort With Counseling Patients Regarding Lifestyle Modification

P1 Class P2 Class P3 Class P

Age, Mean (SD) 20.8 (2) 20.2 (0.4) 21 (0.3) 0.002a

Gender, No. (%) 0.276
Male 42 (32.6) 55 (42) 45 (35.7)
Female 87 (67.4) 76 (58) 81 (64.3)

Ethnicity, No. (%) 0.04a

Caucasian 112 (86.8) 124 (93.9) 116 (91.3)
Asian American 15 (11.6) 4 (3) 6 (4.7)
Other 2 (1.6) 4 (3) 5 (3.9)

BMI, Mean (SD) 23.7 (4.4) 24.1 (4.1) 24.1 (4.3) 0.688
BMI Classification, No. (%) 0.963

Underweight 7 (5.5) 7 (5.3) 4 (3.1)
Normal 82 (64.6) 82 (62.6) 81 (63.8)
Overweight 26 (20.5) 27 (20.6) 29 (22.8)
Obese 12 (9.4) 15 (11.5) 13 (10.2)

% Body Fat, Mean (SD) 24 (9.2) 23.5 (9.4) 25.1 (9.2) 0.359
a Difference noted between P1 and P2, P2 and P3 classes.

Figure 1. BodyMass Index Self-Assessment: Baseline (N=385)
Figure 2. Body Mass Index Self-Assessment: Follow-Up
(N=68)
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level as the patient’s BMI increased. This change was
seen in the normal and overweight BMI student groups,
but not in the underweight or obese student groups. There
were only 3 students in the underweight BMI group and 3
in the obese BMI group who completed the study, and the
small numbers could account for no differences detected
in these groups. Although identifying changes in comfort
level among a specific student BMI category as patients’
BMI increased was a secondary objective of the study, it
raises the question of whether the pharmacy curriculum
adequately prepares students to counsel patients of differ-
ent BMI categories on lifestyle modifications. Students at
our institution were exposed to counseling scenarios that
included simulated patients with various BMIs; however,
the actor playing the role of the patient did not necessar-
ily fit the demographics specified in the scenario. If the

volunteer patient was of normal weight but was simulat-
ing an obese patient, the studentmay not have approached
the counseling session with the same presuppositions that
may arise when presented with an actual obese patient.
Because of this discrepancy between the simulated patients
and actors, this exercisemay not have been a realistic train-
ing experience for the students andmaynot have succeeded
in making them feel comfortable with counseling patients
across the BMI spectrum. Because lifestyle modifications,
specifically weight loss, are usually more important to dis-
cuss with patients who are overweight or obese, it is essen-
tial that pharmacy students are prepared to assume this
counseling role when they begin practice.

No difference in comfort level in lifestyle modifi-
cation counseling was noted when examined based on ac-
curacy of self-assessment in this study or when analyzed

Figure 3. Change in body mass index (BMI) category from baseline (N=385) to follow-up (N=68). No significant differences
were found.

Table 2. Pharmacy Students’ Comfort Level With Counseling Patients About Lifestyle Modification Based on Accuracy of BMI
Self-Assessmenta

Patient Weight
Category/Accuracy
of Student BMI
Self-Perception

Student Comfort Level (Number of Students)

Extremely
Uncomfortable Uncomfortable Neutral Comfortable

Extremely
Comfortable

Healthy weight
Accurate 1 1 5 27 23
Inaccurate - - 1 5 5

Overweight
Accurate 1 8 13 30 5
Inaccurate - 2 1 5 3

Obese
Accurate 2 16 11 25 3
Inaccurate 1 2 2 5 1

Numerical values represent number of students.
a No significant differences found.
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by student BMI group. Again, this could be the result of
the high accuracy of self-assessment at both baseline and
follow-up and the small number of students who partici-
pated overall.

The number of students who completed the study
was small, with less than 50% of the students who elected
to participate in theweight/BMImeasurements going on to
complete the survey portion of the study. One explanation
for the low survey completion rate could be that it was
distributed by e-mail near the end of the semester and this
was a busy time with course work and examinations.

This study has several limitations. The sample of
pharmacy students studied was from a single institution,
which can limit the generalization of findings to other
pharmacy institutions.However, there is no specific reason
to believe that the students at our college differed from
those at other institutions. The timing of the weight/BMI
measurements in relation to the survey was also a limi-
tation. Students were given the results of these measure-
ments prior to the survey, which may have increased the
accuracy of BMI self-assessment in the follow-up sur-
vey portion of the study (although this was not the case
for the baseline self-assessments). Yet another limitation
was the small sample of students who completed all por-
tions of the study.

CONCLUSION
The comfort level of pharmacy students with pro-

viding lifestyle modification counseling decreased as

patients’ BMI category increased; however, the students’
self-perception of BMI had no effect on comfort level
with counseling. Comfort level with counseling patients
with higher BMIs may be a barrier to a pharmacists’ ef-
fectiveness in promoting lifestyle changes that will ben-
efit patients’ health. These findings suggest the need to
implement curriculum changes to better prepare students
in this area. More experiences with counseling patients of
varying BMI categories during pharmacy students’ edu-
cation may better prepare them for lifestyle modification
counseling in practice.
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