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ABSTRACT ARTICLE HISTORY
Background: Wellness is an important concept for medical students to learn, both for their Received 9 December 2020
own health and for their patients. Since nutrition is an essential part of one’s wellness that Revised 23 February 2021
can positively or negatively impact one’s health, it is important for medical students to learn Accepted 23 February 2021
approaches to nutritional wellness. Studies have shown that physicians’ nutrition attitudes  yeyvworbps

and clinical practices are positively correlated with their dietary practices. Nutrition awareness;
Objective: Here, we describe a brief nutrition-based education experience for first-year nutrition education; first-
students offered at the start of the medical school curriculum that is designed to increase year medical students;
their nutrition awareness. nutrition training; nutrition
Design: The nutrition experience involved five components: 1) having students complete wellness

three 24-hour food recalls; 2) comparing their recalls to nutrient standards; 3) emphasizing

strategies that include simple, nutritionally sound food choices and preparation; 4) surveying

students on their implementation of personal healthy nutritional strategies; and 5) requesting

future recommendations for modifying the educational experience.

Results: Most students’ diets did not meet the recommended dietary levels for several

nutrients, and these deficiencies corresponded to specific food group inadequacies.

Forty percent of the students responded to a three-month follow-up survey. Of these

students, 46% implemented one of the presented strategies to improve their food intake.

Most changes included the addition or deletion of a particular food. Seventy-three percent

recommended repeating the program in the future.

Conclusions: We demonstrate that a brief 2.5-hour nutrition wellness experience can increase

nutrition awareness and promote dietary change in incoming medical students. Many felt

that the experience was valuable and recommended offering a similar experience to future

classes.

Introduction classes for healthful food options are also offered [2].
Stanford has incorporated wellness into its preclinical
as well as clinical curriculum by offering a variety of
wellness electives, including a lunchtime elective on
popular and clinical nutrition topics [3]. Dartmouth
has integrated evidence-based nutrition content
across all four years of its curriculum [4].

Attention to wellness is increasingly recognized as an
important component of medical education, particu-
larly since burnout has recently been identified as
a significant problem for medical students [1]. One
response to the increased awareness of medical stu-
dent burnout has been the creation of wellness pro-
grams, many of which include a nutrition
component.

The idea of adding wellness programs to medical
curricula as a mechanism to improve students” health
is not new. Vanderbilt’s program has an active stu-
dent leadership component that is largely extracurri-
cular. It includes online exercise routines, yoga, tai
chi, meditation, study breaks, festival events, opti-
mized student lounge and study space, and increased
availability of health information sessions. Cooking

Medical students have reported healthier lifestyle
habits than their peers upon entering medical school
[5,6], but maintaining those healthy behaviors during
medical school is challenging [7]. Studies have sug-
gested a decline in physical activity, diet quality, life
satisfaction, and general health during medical school
[8-10]. This decline can translate into less frequent
nutrition counseling by physicians because they do
not feel confident advocating for something they do
not practice [11].
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Since there is little doubt that nutrition knowledge
and dietary habits affect the wellness of both medical
students and their future patients, it is important that
medical students become acquainted with the effect
nutrition can have on their health and that of their
patients. Although medical schools are increasingly
addressing nutrition, including it either as
a component of a wellness program or integrated
into the curriculum, few US medical schools ade-
quately address nutrition. Adams et al. reported that
most US medical schools fail to provide the recom-
mended minimum of 25 hours of nutrition educa-
tion, and 36% provide less than half that much [12].
Several studies have shown that improving
a physician’s nutrition counseling skills could reduce
the incidence of obesity, hyperlipidemia, and diabetes
(13,14].

Medical students, like most individuals, have gaps
in their nutrition knowledge and dietary habits,
which, if addressed, could help with handling any
potential adverse effects of a high-stress environment.
Diets such as the Okinawan diet, Mediterranean diet,
and DASH (Dietary Approaches to  Stop
Hypertension) diet share features such as being high
in vegetables and fruit but reduced in meat, refined
grains, saturated fat, sugar, and salt. This balance is
thought to increase antioxidant intake and lower
glycemic load, thus contributing to a healthier life-
span [15,16]. Certain foods, particularly those incor-
porating complex carbohydrates, proteins, vitamin C,
B vitamins, magnesium, and selenium, are thought to
play an important role in stress management [17]. In
a 2016 analysis of the dietary practices of pharmacy
and medical students at ten schools in California,
only 50% had a saturated fat intake of <10% of total
kcal, 13% met their fiber intake goals, and 10% con-
sumed greater than eight servings/day of fruit and
vegetables [18]. Fifty-nine percent cited lack of time
as the biggest barrier to a healthful diet.

In order to respond to these challenges, we
describe a brief, novel, nutrition-based educational
experience for first-year students that was integrated
early into a concentrated medical school curriculum
and designed to increase each student’s nutrition
awareness.

Materials and Methods

An interactive nutrition experience was developed as
part of a more extensive wellness program, which
included instruction on sleep hygiene, study habits
and time management skills, general self-care, exer-
cise, and mindfulness, for first-year medical students.
Each component was designed to make the students
mindful of nutrition’s importance in helping them
succeed during medical school. Table 1 describes
the components, objectives, strategies, and outcomes

used in designing the nutrition experience while
keeping in mind the limited time available in the
medical school curriculum. The students spent, on
average, a total of 2.5 hours to complete this
experience.

The approach involved an active, hands-on learn-
ing component, a traditional PowerPoint presenta-
tion, an interactive large group discussion, and
a three-month follow-up evaluation. Faculty from
basic science (Department of Physiology), a clinical
department (Family Medicine), and the Office of
Undergraduate Medical Education collaborated to
present this wellness-based nutrition experience.
Attendance was mandatory for the food recall train-
ing (20 minutes) and educational session (1 hour).
Completing the three 24-hour food recalls and end
survey was not obligatory.

The Institutional Review Board at the Louisiana
State University Health Sciences Center New Orleans
reviewed this educational evaluation project. It deter-
mined that the activities described do not constitute
human subjects research, and therefore IRB approval
for this project was not required.

Food Recall: During the third week of medical
school orientation, a Registered Dietitian (last author)
instructed the students in a 20-minute session on
how to keep an electronic log of their food intake
using an automated, web-based, self-administered 24-
hour dietary assessment (ASA24) (https://epi.grants.
cancer.gov/asa24/) [19]. The ASA24 diet tracking
program is freely available on the web and mobile
devices and is funded and maintained by the National
Cancer Institute. It enables multiple, automatically
coded, self-administered 24-hour recalls and/or single
or multi-day food diaries. The ASA24 provides values
for 65 nutrients and 37 food groups; twenty-seven of
the most common nutrients and five of the most
common food groups are reported here (Table 2).

The students were instructed to complete three 24-
hour recalls over a ten-day period. They were
instructed to analyze two weekdays and one
weekend day, and to print the results to view the
analyses during the educational session. The students
could send questions to the dietitian’s email address.
The most frequent question was a request for direc-
tions on how to print the results.

Educational Session: After the students completed
the food recall, the authors engaged the students in
a one-hour educational session divided into three 20-
minute discussions. A newly designed team-based
learning room was chosen for this session. This
room was selected because it accommodates the
entire class, allows students to interact at tables in
small groups, and facilitates faculty circulation
around the room. Each group was provided a group
computer, hookups for personal computers, and
a group microphone for interaction with the entire
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class. Throughout the room, several large screens
were used to project the PowerPoint slides and
other interactive tools such as clicker questions.
Students’ responses to personal diet questions such
as ‘Did your diet contain enough calcium? were
projected in real-time, then compared to the class
aggregate data to emphasize individual and group
similarities and differences.

During the first of three 20-minute discussions,
the faculty provided students with results from the
food recalls, including the group’s nutrient intake,
food group intake, added sugar, and caffeine intake.
Additional data demonstrating a connection between
the suboptimal intake of food groups and deficiencies
in nutrients emphasized the importance of particular
food groups as a source of nutrients.

During the second 20 minutes, the faculty engaged
the students in a discussion on healthy eating tips in
the context of the US Department of Agriculture’s
MyPlate Plan program (https://www.choosemyplate.
gov/) [20], a dietary plan that stresses plant-based
foods. MyPlate visually depicts a plate where half of
the plate is vegetables and fruits, a quarter of the plate
is filled with grains (about 50% whole grains), and
a quarter is filled with protein along with a side
serving of fat-free or low- fat dairy. The diet recom-
mends avoiding processed foods and foods high in
solid fats, added sugars, and salt.

Finally, during the last 20 minutes, a large group
interactive discussion on tips for modifying behaviors
to improve diet during medical school was led by
three medical doctors (first, third, and fourth
authors). Faculty and students shared ideas and tips
for healthy eating during medical school, including
examples of preparing healthy portable meals.

Survey: Three months later, students completed
a survey about whether they had made any dietary
changes based on the diet analysis and educational
session they attended. A link to a Survey Monkey
survey was sent by email. The survey consisted of
ten questions with two parts: 1) assessing student’s
dietary changes, and 2) evaluations and recommen-
dations. There were three yes/no questions, three
questions with branched Likert scale responses, and
four questions with open-ended responses for
optional comments.

Statistical Analysis: The dietitian downloaded
ASA24 dietary information for all completed food
recalls in a de-identified database and used it to
provide feedback on the group’s aggregate dietary
intake during the intervention experience. The
group’s dietary data were analyzed using Excel
(Office 365 ProPlus version), SAS version 9.4 (SAS
Institute Inc, Cary, NC, USA), and GraphPad Prism
version 9.0 for Windows (GraphPad Software, San
Diego, CA USA, www.graphpad.com). The group’s
average intake for each nutrient was compared to

the Daily Value (DV) [21] and the food groups for
a 2000 calorie diet [22]. DV and the MyPlate 2000
calorie diet rather than Dietary Recommended Intake
(DRI) were used because the ASA24 data does not
collect personal information such as sex, age, height,
weight, or activity level required to determine the
appropriate DRI level and to calculate individual
energy requirements. DVs are the recommended
amounts of nutrients to consume each day and are
based on the DRI. The DV is found on the Nutrition
Facts label on pre-packaged foods. The calorie level
on the nutrition facts panel is 2000 calories per day
[23], and DV for added sugars is no more than 50 g
per day [24]. The food group data was compared to
the standard 2000 kcal MyPlate Plan’s recommenda-
tions available on their website (https://www.myplate.
gov/myplate-plan) [20]. The Healthy Eating Index
[25] was calculated using the SAS code provided
with the ASA24 Resources [26].

For each non-open-ended survey question, the
frequencies and percentages for each response were
calculated. For open-ended questions, each response
was coded to one of five categories aligned with the
educational components in Table 1: 1) food recall, 2)
comparison to nutritional standards, 3) educational
strategies, 4) post-intervention survey lessons, and 5)
recommended changes to the experience. A single
response could be assigned several codes, depending
on the nature of the statement. The frequency of each
code was determined, and a percentage was calcu-
lated. Within the food recall and strategy categories,
the comments were further subcoded.

Results

Two hundred and five students participated in the
experience, of whom 198 students were newly
admitted. Newly admitted students were an average
age of 24 years (range: 21-40 years), 54% (106)
female, and 46% (92) male. Self-reported race and
ethnicity status were as follows: 69% (137) White;
7.5% (15)15 Black; 7.5% (15)(15) Hispanic and/or
Latino/Spanish; 7.5% (15)15 Asian; 3.5% (7)7 Asian
Indian; and 5% (10)10 Other.

One hundred and ninety-three students completed
the food recall (94%). Fourteen completed one day of
recalls (7%), 32 two days (17%), 138 three days (72%),
and nine completed four days (4%). The values
reported here and presented to the students during
the educational session included all completed recalls
regardless of the number of days each student com-
pleted. Each day was equally weighted. Students aver-
aged 19 + 0.5 minutes to complete one 24-hour food
recall. The analysis of the food recalls included 27
nutrients, added sugar, and caffeine (Table 2). Eleven
nutrients were consumed in a quantity that did not
meet the Daily Value (DV): total carbohydrate,
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Table 2. Nutrient and food group intake of students.

Nutrient Daily Intake  Daily Value® % of
DV
Calories (kcal) 1868 + 34° 2000 93.4
Protein (g) 95.1 + 2 50 190.3
Fat (g) 77 £ 1.8 78 98.7
Total Carbohydrate (g) 199.2 + 4.1 275 724
Dietary Fiber (g) 174 + 04 28 62.1
Calcium (mg) 899.4 + 22.8 1300 69.2
Iron (mg) 133+ 0.3 18 74
Magnesium (mg) 308.7 + 6.4 420 73.5
Phosphorus (mg) 1455.2 + 28.8 1250 116.4
Potassium (mg) 2589.7 + 53.6 4700 55.1
Sodium (mg) 3549 + 72.2 2300 154.3
Zinc (mg) 11.1+£03 1 100.5
Selenium (mcg) 1317 £ 29 55 239.5
Vitamin C (mg) 743 + 33 90 82.6
Thiamin (mg) 1.5+0 1.2 129.1
Riboflavin (mg) 21+0 1.3 158
Niacin (mg NE [1]) 275+ 0.7 16 172
Vitamin B6 (mg) 24 + 0.1 1.7 141.1
Folate/Folic Acid (mcg DFE) 394.8 + 9.6 400 98.7
Vitamin B12 (mcg) 54+ 04 24 2254
Vitamin A (mcg RAE [1]) 740.2 + 39.5 900 82.2
Vitamin K (mcg) 212 +12.8 120 176.7
Cholesterol (mg) 349.6 £ 11.3 300 116.5
Saturated Fat (g) 239 + 06 20 119.7
Vitamin D (mcg [1]) 57+04 20 283
Choline (mg) 365.8 + 8.9 550 66.5
Vitamin E (mg alpha- 9303 15 62.3
tocopherol)

Caffeine (mg/day) 97 £ 6
Added sugars (g) 99 + 04 50 19.8
Healthy Eating Index 59.2 + 09
Kcal from Protein (%) 210+ 03 10-35%

Kcal®
Kcal from Fat (%) 36.5 + 0.4 20-35%

Kcal
Kcal from Carbohydrates (%) 427 + 0.5 45-65%

Kcal
Food Groups
Fruits (cup) 09 + 0.1 2 435
Vegetables (cups) 1.7 £ 0.1 25 68.6
Grains (ounces) 58 +0.2 6 96.5
Protein (ounces) 8 +0.2 5.5 1453
Dairy (cups) 1.5+ 0.1 3 50.8

®Daily value (DV) is a single value set by the Food and Drug
Administration for specific nutrients and used on the nutrition facts
panel found on packaged food labels. The DV is based on the recom-
mended dietary allowance [49] and dietary recommended intake (DRI).

Pmean + SEM. Rows with gray shading are less than the recommended
amount.

€US Dietary Guideline Recommendations

dietary fiber, calcium, iron, magnesium, potassium,
vitamin C, vitamin A, vitamin D, choline, and vita-
min E; fat and folate were slightly less than 100%
(Table 2). These nutrient deficiencies were reflected
in the student’s inadequate intake of the fruit, vege-
table, grains, and dairy food groups. Consumption of
the nutrient protein was almost two-fold higher than
the daily amount needed. This increase was reflected
by a higher intake of foods from the protein food
group.

Sugar, caffeine, and alcohol are 3 non-nutrient
substances of concern in the American diet.
Notably, added sugar did not exceed the recom-
mended 50 g amount. Likewise, the amount of caf-
feine consumed daily was similar to the amount
found in one cup of coffee, and 177 students drank
coffee at least once during the recall period. Thirty-
five students (18%) reported alcohol intake on at least

MEDICAL EDUCATION ONLINE (&) 5

one day, either as a beverage or added to cooking; the
ASA24 does not distinguish. Their average intake was
2.0 £ 2.7 (mean + std dev) drinks/day.

Survey: Forty percent (n = 78) completed the sur-
vey and 86% of these students reported their diet was
lacking in at least one nutrient or food group (Figure
1A). Forty-two percent felt tracking their food intake
helped them make a change to their diet (Figure 1B).
Figure 1-4 reflect the wording, skip pattern, and flow
of several of the survey’s questions, and the student
response percentages of each.

Three months after the nutrition wellness experience,
46% of the students who completed the survey responded
that they had implemented a change to their diet (Figure
2). For those students who changed their diet, the top
strategy (74%) was adding a particular food or food group
(Figure 2A). The foods that were added are not known.
The group was evenly divided for the other strategies:
deleting a particular food, bringing food with them to eat
at school, and/or preparing food ahead. Interestingly,
40% used one strategy to implement change, while 60%
used two or more strategies (Figure 2B).

Fifty-four percent of the students responding to
the survey had not made a change at three months

a. After completing the 24-hour recall
activity, did you identify any nutrients
or food groups that did not meet the
recommended intake of 100%?

Yes No

Do not recall

b. Did tracking your food intake help you
make any changes to your diet?

100+
80+

60

40+

Percent

20+

0 T
Yes No

Figure 1. Impact of nutrient inadequacies on making dietary
changes.

www.manaraa.com



6 M. T. COLEMAN ET AL.

After the nutrition wellness session, did you make any change to

your diet?
0, 0,
46% 54%
a. If yes, which changes did you make
(select all that apply)?
C.  If no, please choose any responses that apply:
E
§
£
s
&
Addeda Deleted Brought Prepared lintend  Ididnot Ididnot  Idonot
particular or limited  food food tomake  make make '":ﬁ::'em
food or a withme  ahead of but have |
food particular to eat time to eat notyet my report require even
group food or while at later in the taken the  did not further though
food school week next indicate information. the report
group steps. any indicated |
problems. probably
should
b. Number of different changes made d.  The reason I do not intend to make changes is:
T
One Two Three Four lam too 1 do not The Other
stressed/busy  think the evidence
to give my changes for healthy
diet attention. identified diet
will affect  recommen
my health dations is
that not
much. reliable.

Figure 2. Impact of the nutrition wellness experience on making a dietary change.

(Figure 2). Of these, 40% were planning to make
a change but had not done so yet (Figure 2C). Thirty-
two percent responded that they do not want to make
a change even though their food recalls indicated that
a change might be beneficial (Figure 2C). Thirteen
respondents provided an explanation for not making
the changes (Figure 2D). None felt the evidence was
unreliable. Over half felt they were too stressed or
busy to make the changes, while a third did not think
the changes they needed to make would affect their
health. Five provided other reasons; for example, they
felt their diet was ‘pretty balanced, or they had
already discovered foods that work best for them.
Approximately half of the survey respondents felt that
at least some of the strategies presented were new (Figure
3A), and fifty-eight percent felt the strategies were helpful
(Figure 3B). The tips for healthy eating, structured as an

interactive shared discussion between faculty and stu-
dents, were considered the most helpful (Figure 3C).

Overall, a majority of the survey respondents (68%)
found value in the nutrition experience components of
the overall wellness program, and 70% recommended
that we offer the experience in the future (Figure 4).
Twenty-nine of the students responded to the open-
ended questions, ‘How would you improve the session?
What  suggestions do you have? Of these,
eighteen percent commented that the food recall process
was time-consuming, burdensome, cumbersome, or too
repetitive. Forty percent suggested additional content
such as eating on a budget, providing sustainable grocery
shopping, hydration, and harms/benefits of excess pro-
tein intake. Thirty-five percent made suggestions about
changing the future experience, for example, grading it
and/or altering its timing within the curriculum.

www.manaraa.com
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a. Were any of the strategies presented new to you?

100
80
-
g 60
2
& 40+
20
0 . | . .
Yes, Yes, Neither  No, not No,
very  somewhat new very not
new new nor old new new
atall
b. Did you find any of the strategies
presented helpful to you?
100
80
t 60~
Q
e
& 40+
T =
0 T T T —_
Yes, Yes, Neither  No, not  No, not
very  somewhat helpfulor  very helpful
helpful helpful  unhelpful  helpful at all

C. Did you find any of the following strategies
of value to you?

100

80+

Percent

60~
404
0 1 L)

Dietary Powerpoint Healthy
recall slides eating tip
activity describing session
My Plate
Method

Figure 3. Novelty, helpfulness, and value of the strategies presented.

Discussion

This experience, designed to increase nutrition
awareness, exposed medical students to their food
habits and dietary deficiencies. For some students it
promoted a change in their diet. The experience was
placed early in the curriculum to emphasize the

importance of nutrition for the students’ health.
Several small studies have shown that nutrition train-
ing interventions can improve medical students’ diet-
ary behaviors [25]. Also, physician’s dietary practices
have been positively correlated with their clinical
nutrition counseling attitudes [27] and practices
[6,28,29], such that the healthier a doctor’s diet, the

www.manaraa.com
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a. Did you find the nutrition wellness
sessions valuable?

A==

100=
80—
g 60—
:
o 40 ™
204
0 T
Yes, Yes,
very  somewhat
valuable valuable
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b. Would you recommend that this session be
offered to next year’s class?
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& 404
20+
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Figure 4. Value of the nutrition wellness experience and students’ recommendations.

better they are at counseling their patients on
a healthy diet. Other studies have shown that the
incidence of diseases like obesity, hyperlipidemia,
and diabetes could decline if physicians advised
about nutrition [13,14]. Less than 50% of primary
care physicians include nutrition or diet counseling
in their patient visits [6,30-34]. The MyPlate frame-
work provides a simple food group tool applicable for
both personal and professional use in following
a healthy diet.

We found that even a brief educational experience
can have a meaningful impact on some students’
dietary behaviors. Ramsetty et al. [35] reported that
student’s attitudes towards nutrition counseling
changed after participation in a small group, online,
video-conferencing discussion of two nutrition cases.
The time commitment was estimated at one hour. In
another study, dental students completed a three-
week experiential exercise in which they changed
one diet-related behavior, such as stopping the con-
sumption of soft drinks. These fairly limited experi-
ences were enough to positively impact the student’s

behavior and increase their interest in helping
patients change their diet-related practices [36]

Knowing that effective nutrition education can be
brief is important because adding content to a busy
medical school curriculum is difficult. Challenges
include finding curricular time to teach an ever-
increasing amount of foundational science, both
basic and social, as well as address current topic
gaps such as nutrition. By integrating small blocks
of time (no more than one hour at a time) into the
student’s busy schedule, we successfully designed an
effective, efficient learning experience totaling no
more than 2.5 hours. The program was well-
received and promoted dietary change in
a substantial number of students.

This was the first-time nutrition was included as
a wellness component in our medical school curricu-
lum. Our model could be adapted to other wellness
components such as physical activity and sleep. Each
of these could have an active, hands-on learning
component, for example, tracking steps for physical
activity, followed with a traditional didactic
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presentation, an interactive large group discussion,
and a three-month follow-up evaluation.

Food data can be collected in a variety of different
ways, including food history, food frequency, and
dietary recall. Each provides a slightly different type
of data. Food recall was selected to provide the
student with a snapshot of their current dietary
intake since they had been enrolled in school for
three weeks and had begun to develop their school
habits. We wanted to do this without adding an
excessive time burden to the students already
crowded curricular schedule. Students were asked
to complete three 24-hour recalls, one weekend day
and two weekdays, because a one-day recall would
not adequately represent the student’s nutrient and
food group intake. Despite a few students comment-
ing that the process was time-consuming, three-
fourths of the students completed three or more
recalls.

Many diet tracking or food recall programs are
freely available on the web or mobile devices. For
this experience, it was essential to pick a diet tracking
tool that provided both food group and nutrient
information so the students could connect nutrients
with specific foods, such as vitamin C with fruits and
vegetables. Also, the inclusion of food groups allowed
us to demonstrate MyPlate, a quick diet assessment
tool that uses food groups and can easily be used
anywhere, such as in the clinic, and without addi-
tional teaching materials. At the time of this experi-
ence, the ASA24 was the only free diet tracking
program available that provided food group informa-
tion. The ASA24 program permitted students to
identify nutrients or food groups in their personal
diets that met or exceeded the recommended intake,
and to compare the group’s intake to these dietary
recommendations. This program is an empirically
based, validated diet tracking program [37,38] and
provides a more extensive list of nutrients, unlike
most of the available free diet tracking programs or
apps.

Diet tracking methods, such as food recalls, have
several limitations. Some are unique to the method,
such as access to a camera if the diet tracking method
uses pictures to record what was eaten. Food recalls
rely on recall of what was consumed the day before
and often underreport the amount of food eaten.
Studies have shown that the ASA24 collects informa-
tion on foods consumed as reliably as an interviewer-
administered 24-hour recall [39]. For this reason, we
used the food recall as the hands-on learning activity
to give the students an overview of their nutrient and
food group intake so they could make changes to
their diet and improve its quality.

Since the ASA24 does not collect personal health
information, the student’s energy requirements could
not be calculated and compared to their actual caloric
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intake. During the presentation, the class’s overall
energy intake was given, but it was not compared to
a recommended value like the 2000 calories asso-
ciated with the Daily Value (DV) and the nutrition
facts panel on package labels. We avoided the com-
parison because the 2000 calories may be over or
under some students’ caloric needs. For example, if
a student were physically active, then the 2000 cal-
ories would underestimate their calorie need. If the
student was short in stature and underweight, then
the 2000 calories may overestimate their need.

Several nutrients did not meet the recommended
Daily Value (DV). A few studies have examined the
nutrient intake of medical students, but none have
reported intake upon entering medical school.
Bergeron et al. [18] assessed the dietary practices of
pharmacy and medical students in California using
a food frequency questionnaire. They reported that
a large percentage of students did not meet many of
the dietary recommendations; for example, only 13%
met fiber intake goals, and 10% consumed the recom-
mended amount of fruit and vegetables. Brehm et al.
followed a cohort of 125 medical students for four
years and reported most micronutrient intakes met
the DRI except for an inadequate intake of vitamin
D and an excess of sodium [7,40]. Fredrikson et al.
[41] collected 3-day food records from 698 Swedish
medical students and found vitamin D intake was
below the recommended level. Sodium intake was
not quantified. Our data support the findings of
both these studies in that. Sodium intake was exces-
sive, and vitamin D intake was below the DRI.

The Healthy Eating Index [25,42], developed by
the USDA, is a measure of diet quality [43]. The score
ranges from 0 to 100, and a score of 100 means the
individual’s food intake aligns with key dietary
recommendations from the 2015-2020 Dietary
Guidelines for Americans [43]. Diets that score high
on the HEI are associated with a significant reduction
in the risk of all-cause mortality, cardiovascular dis-
ease, cancer, type 2 diabetes, and neurodegenerative
disease [44]. The students that participated in this
experience (Table 2) had an HEI score of 59, which
is the same for Americans overall [45]. A score that
falls short of the Dietary Guidelines and is no better
than the general population speaks to the importance
of including nutrition education in the medical
school curriculum, both for current student well-
being and future clinical practices.

The ASA24 also reports several non-nutrient sub-
stances like caffeine, added sugar, and alcohol. Our
group consumed caffeine primarily in the form of
coffee and most consumed an amount of caffeine
similar to one cup of coffee per day (95 mg/8 oz)
[46], consistent with that observed for college stu-
dents. However, another recent study of college stu-
dents (n = 1248) found 92% of the students
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consumed caffeine in any form and that coffee was
the primary source. In this study, college students
consumed approximately 20% more caffeine [47]
than our students. For added sugar, the recom-
mended DV is 50 g per day or less [21], and the
average American adult consumes more than 100 g
per day [48]. Surprisingly, our group’s added sugar
intake was significantly lower, reported at only 10 g
per day.

Fewer than 1 in 5 of the students reported alcohol
intake on at least one recall. It is unknown if the
alcohol was consumed as a beverage or used in cook-
ing, but it is assumed that most consumed the alcohol
as a beverage since the average intake was 2 drinks
per occasion. Most consumed alcohol in moderation,
assuming the male level since sex was not known.
There were 4 students whose intake was greater than
two drinks a day. Still, one must be careful not to
draw inferences since self-reporting of alcohol intake
is not a reliable indicator of one’s chronic alcohol use.
There is growing concern over excessive use of alco-
hol by medical students, and a national study found
one in 3 American medical students met the criteria
for alcohol abuse [49].

Our students recommended that future classes
discuss food selection for individuals with limited
time and funds. Vilaro et al. [50] also reported time
(convenience) and cost as predictors of food
choices among college students. In college students,
a higher price and/or a busier daily life predicted
a lower fruit and vegetable intake. Our student’s
fruit and vegetable intake were below the MyPlate
recommendation for a 2000 kcal diet, but we do
not know whether cost or time affected their food
choices.

Our students also made several other recom-
mendations that we are incorporating into subse-
quent years. One suggestion was to modify MyPlate
from a PowerPoint presentation to a more inter-
active session. One way to do that would be to have
the students use the MpyPlate website [19] to
develop their plan and then discuss in small
teams whether their own diets fell short of the
MyPlate recommendations. In 2020, due to
COVID-19 restrictions, we had students form
small groups virtually and brainstorm ideas on
how to bring their diet up to MyPlate
recommendations.

Conclusion

In conclusion, we describe a brief, interactive nutri-
tion experience designed to increase incoming med-
ical students’ knowledge of their own dietary
behavior and to improve their nutritional health.
Another goal was to heighten their nutrition aware-
ness to make them better nutrition advocates with

their patients. This experience resulted in some stu-
dents making changes to their diet to fill their nutri-
tion gaps. The students also recommended the
program be continued in future years.
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