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Abstract

Context: Students enrolled in health professional (HP)
programs receive varying amounts of credit hours
dedicated to nutritional education, and obesity remains
an issue in the United States among healthcare providers.
Objectives: To assess whether HP students differ in
nutrition and exercise habits from non-health professional
(NHP) students at a single university, and whether any
gender-related differences existed in those habits.
Methods: From September 25, 2018 to October 10, 2019, a
16-question multiple-choice survey was distributed via
e-mail or in person to HP and NHP students enrolled at
Nova Southeastern University (NSU) in Fort Lauderdale,
Florida. Questions targeted participant dietary and exer-
cise habits. Each question had five multiple-choice answer
options, each of which was assigned a coded value to
compare similarities and differences between the HP and
NHP groups.

Results: Of 732 responses (569 HP, 163 NHP), results
showed no statistically significant difference between
enrollment groups (p>0.05) in any response parameter
including consumption of sweets, fast food, red meat,
caffeine, water, fruit, and vegetables. Comparisons among
sexes demonstrated significant differences. Women
consumed less red meat, water, and protein, and women
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participated in less exercise compared to men. Women
also consumed more sweets compared to men.
Conclusions: Results suggest that NSU students enrolled
in HP and NHP programs have similar nutritional concepts
and eating habits. This may indicate a need to strengthen
nutritional education in dietary health and wellness for HP
students.

Keywords: diet; graduate school; health professional;
non-health professional; nutrition; obesity.

The incidence of obesity, defined as a body mass index
(BMI) greater than 30 kg/m?, has become an epidemic in
the United States [1, 2]. A systematic review of controlled
trials [3] showed that nutritional plans and physical ac-
tivity leading to weight loss of =5% yielded improvements
in patients’ lipid panels, including triglycerides, total
cholesterol, low-density lipoprotein (LDL), and high-
density lipoprotein (HDL) [3]. As of 2016, the Centers for
Disease Control and Prevention (CDC) estimated that
roughly 40% of adults in the United States were obese [4].
Meanwhile, obesity among college graduates was 22.7% in
2016 [4]. Even in the “healthiest” age demographic in the
United States (adults aged 18-24), the prevalence of
obesity is 16.5% [4], which is still higher than the world-
wide prevalence of 13.5% [5].

Studies have also demonstrated increasing rates of
obesity among healthcare providers. According to a study
published in the American Journal of Preventative Medicine
[6], US healthcare workers had a 22% obesity prevalence in
2010. Obesity among nurses is especially elevated, ac-
cording to a survey distributed to American nursing
professionals, which revealed that 54% of the 760 re-
spondents were overweight or obese (mean BMI, 27.2 kg/
m?) [7]. Furthermore, certain studies have indicated that
unhealthy habits practiced among healthcare providers may
have originated during their time in health professional (HP)
school [8, 9]. Unhealthy habits among medical students
have been shown to impact their counseling of patients. For
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example, a “Healthy Doctor = Healthy Patient” survey [8] in
2015 among medical students at a Colombian university
assessed attitudes about counseling, personal attitudes,
physical activity, personal nutrition, risky alcohol con-
sumption, smoking, inadequate nutrition, and noncom-
pliance; survey results were also compared against the
overall university environment where the medical stu-
dents were studying and showed that despite the uni-
versity’s effort to encourage better nutrition among
medical students, inadequate nutrition and sedentary
habits continued to increase throughout their medical
education [8]. Students who reported more physical ac-
tivity were more likely to counsel patients on preventive
health. Further, these students also reported healthier
lifestyle choices, defined by increased fruit and vegetable
consumption, less tobacco use, and less alcohol con-
sumption [8].

The National Research Council (NRC), which provides
objective advice to the U.S. government relating to science
and technology, has established a minimum requirement
of 25 hours of classroom nutrition education during the
preclinical years of medical school to inform future phy-
sicians on healthy eating habits. A previous study sug-
gested some inadequacy in such programs [10]. However,
another study [9] from 2008 reported that personal diet
improved in 60% of first-year medical students after a
health educational program was implemented. Nova
Southeastern University Kiran C. Patel College of Osteo-
pathic Medicine (NSU-KPCOM) and other professional HP
programs currently include nutritional education in their
respective first-year curriculums. Because HP students
tend to receive more nutritional education than non-health
professional (NHP) students, the primary goal of this study
was to evaluate whether this education creates differences
between HP and NHP students’ everyday diet and exercise
practices.

To evaluate these potential differences, we elected to
utilize a survey-based methodology because this
approach to collecting vast obesity trend data is utilized
by other organizations. Currently, the World Health Or-
ganization (WHO) uses self-reported surveys to collect
much of its data pertaining to obesity [11]. Self-reporting
is known to lead to errors in data collection, yet is the
mainstay in understanding the prevalence of obesity
worldwide. The CDC uses a variety of survey systems to
collect their data regarding obesity. The Behavior Risk
Factor Surveillance System (BRFSS) is the largest ongoing
telephone survey system and tracks current health con-
ditions, risky behavior, and preventative behavior. Other
surveys, such as the National Health and Nutrition Ex-
amination Survey (NHANES) and the Youth Risk Behavior
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Surveillance System (YRBSS), specifically pertain to nutri-
tion [1]. The YRBSS utilizes a survey for data collection
regarding nutritional habits in a specific population.

We hypothesized that students in HP programs would
report different diet and exercise habits compared with
students in NHP programs.

Methods

This study was reviewed and determined exempt by the Nova
Southeastern University institutional review board (IRB No.
2018-455-NSU).

A 16-question survey was created and distributed to NSU students
enrolled in both HP and NHP programs. NHP programs included
graduate-level programs in nonmedical fields. Survey invitations
were distributed to students of any year throughout their respective
program. The survey was distributed to HP programs utilizing an all-
inclusive university email server, and the survey was distributed
to students in NHP programs via an email from the dean of each
respective program. The survey was distributed to programs in
September of 2018, with one reminder email sent to each program
three months after initial distribution. The survey was open for re-
sponses until September of 2019. Google Survey (Google, Inc.) was
used to create the survey and store response data.

The full survey is available as Supplementary Material. Ques-
tions were designed to cover a broad range of dietary and exercise
information while remaining simple and concise. The first six
questions focused on demographic information including the re-
spondent’s sex, age, ethnicity, living situation, dietary preference
(omnivore, vegetarian, vegan), and the specific professional pro-
gram in which the respondent was enrolled. The remaining 10
questions focused on how often the student consumed vegetables,
fruit, protein, junk food, sweets (candy, ice cream, cookies, etc.),
red meat, water, and caffeine per week, as well as how often the
respondent exercised and considered making healthy food choices
per week.

Each of the final 10 questions had five answer choices, with
answer choice “A” designated as the minimum value of the question
topic being examined, and answer choice “E” as the maximum value.
For example, choice “A” was correlated with the least amount of ex-
ercise time/week (0-30 min/week), and choice “E” with the most
(120-150 min/week). Answer choices A-E were then assigned a “code
value” that was used to assess results; these “code values” were
assigned in either ascending or descending order by 2s (2, 4, 6, 8, 10 or
10, 8, 6, 4, 2), with the highest value being assigned to the preferred
choice. For example, answer choice A was assigned a “code value” of
two, answer choice B was assigned a “code value” of four, answer
choice C was assigned a “code value” of six, answer choice D was
assigned a “code value” of eight, and answer choice E was assigned a
code value of 10 when participants were asked how many vegetables
they consumed per day, but the converse “code values” were assigned
when participants were asked how much red meat they consumed per
week, with answer choice A assigned the “code value” of 10. Of the
10 coded questions, six were devoted to different food categories
(high-protein food, red meat, sweets, fast food, fruits, and vegetables),
one to fluids (water), one to caffeine intake, one to exercise, and one to
self-assessment of diet.
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Analysis of survey data

Comparisons between groups (HP vs. NHP) were based on the average
coded values for each of the 10 coded questions. The analysis of
variance statistical method was utilized to analyze survey data. Tests
for normality of values were based on the Shapiro-Wilk criteria for
each question. Results showed that the normality criteria were not
satisfied for any of the questions (p<0.001). Thus, all comparisons
between groups were based on the nonparametric Mann—-Whitney
U test. Responses for each of the 10 questions were evaluated sepa-
rately, and a p<0.01 was considered significant. A similar approach
was used for the comparison of responses for men and women; all
responses were included in the analysis by sex independent of the
program in which the respondent was enrolled.

Results

Of 732 total respondents, 569 (77.7%) were HP students
and 163 (22.3%) were NHP students; respondents’ area-
s of study are summarized in Table 1. The majority
(527; 72%) were women (205 [28%)] men). Self-reported
racial and ethnic distribution analysis showed that
371.9 (50.8%) respondents were White, 167 (22.8%) were
Hispanic, 56 (7.7%) were Black or African-American,
56 (7.6%) were Asian, 44 (6.0%) selected Asian-Indian,
and 37.3 (5.1%) selected the “other” category from the
survey.
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Results showed no significant HP-NHP difference
(p>0.01) in any parameter including the consumption of
sweets, fast food, red meat, caffeine, water, fruit, and vege-
tables, as well as healthy choices and exercise. Mean “code
values” for each survey question are shown in Table 2. While
there were no statistically-significant differences found be-
tween HP and NHP students, there were statistically-significant

Table 2: Mean “code values” for HP and NHP respondents by survey
topic.

Program comparison Sex comparison

HP NHP Men Women
Sweets 6.30+1.78 6.41+1.71 6.82+1.66 **6.19 + 1.74
Fast food 7.62+1.82 7.55+1.85 7.30+1.92 7.70+1.80
Red meat 7.02+2.04 6.74+2.05 5.96 +2.03 **7.34+1.90
Caffeine 4.92 +2.62 5.31+2.76 5.02+2.77 5.00 + 2.62
Protein 4,56 +1.12 4.61 +1.18 4.90 +1.23 **4.41 + 1.03
Water 6.45+1.91 6.64+2.27 6.85+1.90 **6.23 + 1.96
Fruit 3.96 +1.04 3.79+0.96 3.80+1.13 3.96 + 0.99
Vegetables  4.17 +1.05 4.22+1.11 4.24+1.14 4,12 +1.01
Healthy 7.69+1.58 7.51+1.82 7.54+1.66 7.68+ 1.60
choices
Exercise 5.78 +3.01 6.20 +3.09 6.36 +3.01 *5.62 + 3.00

*p<0.01, statistically significant difference in values between sexes.
**p<0.001, statistically significant difference in values between
sexes. HP, healthcare professional; NHP, non-health professional.

Table 1: Response distribution for students in health professions and non-health professions programs (n=732).

Professional programs

Respondents

n (%) Men, n (%) Women, n (%)
Health professions
Anesthesiology assistant 39 (5.3) 14 (43.8) 25 (64.2)
Dental medicine 18 (2.5) 9 (50) 9 (50)
Medical sciences 17 (2.3) 8(47.1) 9 (52.9)
Nursing 13(1.8) 1(7.7) 12 (92.3)
Occupational therapy 84 (11.5) 9(10.7) 75(89.3)
Osteopathic medicine 174 (23.8) 66 (37.9) 108 (62.1)
Pharmacy 73 (10.0) 12 (16.4) 61 (83.6)
Physical therapy 65 (8.9) 24 (36.9) 41 (63.1)
Physician assistant 86 (11.7) 17 (19.8) 69 (80.2)
Health professions total 569 (77.7) 160 (28.1) 409 (71.9)
Non-health professions
College of Arts, Humanities & 2(0.3) 1(50) 1 (50)
Social Science
College of Business and Entrepreneurship 79 (10.8) 20 (25.3) 59 (74.7)
College of Law 65 (8.9) 22 (33.8) 43 (66.2)
College of Natural Sciences and  Oceanography 10 (1.4) 2 (20) 8 (80)
College of Psychology® 7 (1.0) 0(0) 7 (100)
Non-health professions total 163 (22.3) 45 (27.6) 118 (72.4)
Grand total 732 205 (28.0) 527 (72.0)

?College of Psychology was deemed a non-health professions due to the universities specific categorization of programs listed under the Health

Professions Divisions title.
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differences between sexes irrespective of the HP and NHP
programs in which they were enrolled (Table 2). Women had
higher mean “code values” than men in weekly red meat
consumption (7.34 + 1.9 vs. 5.96 + 2.03; p<0.001), indicating
that they consumed it fewer times per week. Women had
lower mean “code values” than men in weekly sweet con-
sumption (6.19 + 1.74 vs. 6.82 + 1.66; p<0.001), indicating
that they consumed it more frequently. Women also had
lower mean “code values” for daily water intake (6.23 + 1.96
vs. 6.85 + 1.90; p<0.001) and daily protein intake (4.41 + 1.03
vs. 4.90 + 1.23; p<0.001), indicating that they consumed both
less frequently. Women also had a lower mean “code value”
for minutes of weekly exercise value than men (5.62 + 3.0 vs.
6.36 + 3.00; p<0.01), indicating that they did not exercise
as much.

Discussion

Our hypothesis prior to administration of the survey was
that HP students would demonstrate different nutritional
and lifestyle choices than their NHP counterparts. The re-
sults showed that for all 10 coded questions regarding diet,
lifestyle choices, and exercise, there was no statistically
significant difference between HP and NHP students. This
indicates that despite differences in program curricula, HP
and NHP students demonstrate similar dietary, lifestyle,
and exercise habits.

One question worthy of discussion is whether the
quantity of nutrition education in HP curricula is suffi-
cient. Among the four HP programs in our study with the
highest number of respondents, it is difficult to determine
exactly how much nutritional education each student
receives. For example, students in the osteopathic
medicine program attend a newly implemented 1-credit
nutrition course. The physician assistant program offers
two credit hours on Complementary Medicine & Nutrition,
as well as three credit hours in Health Promotion and
Disease Prevention. The occupational therapy curriculum
includes multiple courses regarding mental health and
wellness, as well as environment and lifestyle, pertaining
to occupational medicine. The physical therapy program
contains three credit hours on the Essentials of Exercise
Physiology, Health Promotion, and Wellness, along with
a Healthcare Educator course for one credit hour. While
all these curricula contain dedicated nutritional courses,
nutritional education might also be incorporated into
other coursework, such as biochemistry. Furthermore,
clinical rotations remain a crucial aspect of each pro-
gram’s curriculum. It is difficult to assess the precise
amount of nutritional education that HP students receive

DE GRUYTER

during their clerkship, because these experiences vary
depending on each student’s preceptor and clinic location.

It has been reported that only 27% of medical schools
teach the recommended 25 hours of nutritional education
[12]. An average of 19.6 hours of nutritional education was
incorporated throughout the four years of medical school,
which accounts for less than 1% of total medical lecture
hours. It was also found that the majority of this nutritional
education involved medical biochemistry, rather than spe-
cific nutritional counseling [12]. Data suggest that 71% of
incoming medical students reported that they believe
nutrition is clinically important; however, upon graduation,
less than half of them maintained this opinion [12]. Beyond
medical school, fewer than 14% of physicians believe that
they received appropriate training in nutritional counseling
for patients [12]. The lack of emphasis on nutritional edu-
cation in medical school may be explained by the compe-
tition for time with other subjects in the medical curricula
[11]. The introduction of new courses, such as those focused
on nutritional education, is met with resistance not only
because there is limited time available, but also because the
appropriate faculty to lead such a course are lacking clinical
experience [13]. Another reason for the lack of nutritional
education is that there is a greater focus on disease di-
agnostics and intervention rather than disease prevention
[11]. Finally, even if a medical school curriculum incorporates
the 25 hours recommended by the NRC, there is no proposed
standardized curriculum [11].

The Association of American Medical Colleges (AAMC)
released an updated report with updated curriculum
recommendations for medical schools in 2017 [14]. These
recommendations were classified into three subjects of
medical education: basic sciences, clinical sciences, and
population health sciences. Basic science pertains to class-
room education on the fundamentals of obesity. This in-
cludes the physiology of diet and hunger, energy balance,
physical activity, and energy consumption. Clinical science
involves the practical application of nutritional and dietary
education, including topics such as calculating BMI,
measuring waist circumference, and understanding the
secondary causes of obesity and its comorbidities. Finally,
population health science refers to the epidemiology of
obesity and its effect on public policy, social factors, and
environmental factors that influence a population’s life-
style and nutritional choices [15, 16].

Continuity of nutritional education and its incorpora-
tion into clinical practice are two specific challenges facing
medical students. A systematic review published in 2012
by Vitolins et al. [16] compared separate studies regarding
medical student education on obesity intervention training.
They found that none of the studies in their review integrated
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obesity education continuously throughout all four years of
medical school. They also discovered a lack of published
evidence pertaining to medical obesity education, which
they believe coincides with physician reports of inadequate
training in patient weight management [16-22]. Addition-
ally, they reviewed five different studies that assessed the
various methods in which students were educated on the
application of nutritional and lifestyle information [16]. One
of the studies, a systematic review by Vitolins et al. [16],
included a previous study [23] examining 115 first-year
medical students and evaluating their response to two
interactive lectures and two standardized patient activities
that were focused on nutrition and exercise counseling.
Of the 57 medical students who completed the pre- and
post-intervention questionnaire, there was a reported in-
crease in confidence of nutritional counseling and exercise
prescription [16, 22, 23]. Carson [24] examined fourth-year
medical students who were provided a tape measure, pocket
reference card with nutritional and exercise information,
and two computer-based patient cases. A multiple-choice
quiz was administered to the students prior to the distribu-
tion of the items and then again after their use in a clinical
setting. Correct responses regarding the interpretation of
waist circumference rose from 82% (pre-clerkship quiz)
to 98.5% (post-clerkship quiz) [16, 24].

Regarding the results of our study, it is likely that
dietary and lifestyle habits may have already been
developed prior to the onset of graduate-level education,
irrespective of HP or NHP programs. This may explain the
reason why no statistically significant difference was
found between HP and NHP students. After all, each
student who responded to the survey obtained at least an
undergraduate degree, with the exception of nursing
students who were included in this study because nursing
is considered a HP program. As previously mentioned,
obesity is less prevalent in college graduates compared to
those with a high-school degree or equivalent [4]. A study
comparing the prevalence of obesity between graduate
and undergraduate students would be of interest and
may support this finding, if no statistically significant
differences are found between the two groups.

The prevalence of obesity among healthcare pro-
fessionals is estimated at 22% [8]. It has been found that
physicians who were considered obese provided far less
nutritional and exercise information to their patients
[19, 25]. As Dietz et al. [26] explained, just as physicians
who smoke are less likely to counsel their patients about
smoking, a physician’s own BMI is indicative of the like-
lihood that they will counsel their patients who are obese.

If the nutritional education-related curriculum for future
healthcare professionals is indeed insufficient as currently
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constructed, potential solutions should be explored. One
logical proposal may be to augment existing medical
curricula with an interactive, comprehensive, and free online
nutritional education system such as “Nutrition in Medicine”
[11]. This online system provides 15-minute modules
involving basic nutritional education as well as assessment
and intervention learning, thus providing students with
preventative and therapeutic aspects of nutrition. This so-
lution would bypass the aforementioned challenges such as
the lack of appropriate faculty, resistance to incorporation
due to scheduling conflicts and time commitment, and the
need for designed objectives [11]. However, even if health-
care curricula were altered to sufficiently deliver nutritional
and exercise education, the issue of nutrition and its clinical
application would remain. The failure to incorporate nutri-
tional recommendations into clinical practice may not be
due to inadequate education during medical school but
rather due to the lack of continued nutritional training
throughout residency and fellowship. Through their
research, Eisenberg and Burgess [12] discovered that the
word “nutrition” was never mentioned on Internal Medicine
licensing board examinations. Even in cardiology fellow-
ships, nutritional counseling was omitted from the required
training [12]. Correction of America’s obesity pandemic will
require an all-encompassing team effort involving changes
made through governmental policy, healthcare reform,
improved physician training, and individual patient efforts.

There are potential solutions to the ongoing issues
illustrated in our research. In his book Upstream, Dan Heath
discusses how healthcare experts (namely primary care
physicians) are best equipped to reduce the amount of pa-
tient hospitalizations, emergency room visits, and
re-admissions [27]. However, primary care physicians —
overcome with insurmountable pressure to meet patient
quotas and abide by insurance regulations — understandably
struggle in preventing patient hospitalizations, ER visits, and
re-admissions. The Accountable Care Organization (ACO)
was implemented in the 2010 Affordable Care Act in an
attempt to solve the aforementioned struggles [27-29]. ACOs
are created by coordinated, physician-formed groups. Using
estimates of expected hospital visits, Medicare calculates the
potential annual costs of each patient under an ACO. Thus,
through this plan, if physicians were to reduce the amount of
hospitalizations among their patients, the money that
Medicare saved would be shared with the participating
physicians. This created an incentive for physicians, who
started spending more time with each patient and focused
more on patients’ blood sugar levels, blood pressure, diet,
and exercise [27]. Their focus shifted from reacting to a
patient who was already hospital-bound to prevention
through adequate nutritional and lifestyle education [27].
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The ACO was estimated to reduce combined patient costs
$470 million from 2012 to 2015 [28]. It should be noted that
seven of the 32 pioneer ACOs withdrew from the program
because no savings were demonstrated in 2012 [29].
Although the perfect plan does not exist, this innovative
thinking provides promise for possible future solutions.

There are limitations to this study. Survey results are often
inaccurate and experience response bias. Also, considering
that women accounted for 72.6% of survey responses, this
justly could be regarded as a limitation when comparing the
results of this study between men and women.

Conclusions

The main result of this survey-based research demonstrated
that there is no difference in dietary and exercise practices
between HP and NHP students. A lack of emphasis on
nutritional education in HP settings, especially medical
school, is a possible reason for the lack of difference in
dietary habits among HP and NHP students. Low physician
competency regarding nutritional education results in
abandonment of nutritional assessment and counseling for
their patients [11]. It is therefore important to provide future
medical professionals adequate nutritional training. Future
studies should investigate not only how to improve nutri-
tional education among potential medical professionals,
but also how to develop methods that will allow them to
translate this understanding into their future practice.
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