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Medical school requires that students balance academic schedules with other lifestyle demands, includ-
ing nutrition, physical fitness, and wellness. We retrospectively reviewed trends in body composition
and physical fitness of a cohort of military medical students attending the Uniformed Services University.
Although students were able to maintain muscular endurance and body composition, cardiorespiratory
endurance, as measured by a timed 1.5-mile run, declined significantly over a 2-yr period. (J Am Board
Fam Med 2008;21:165–167.)

The rigors of education are stressful for many med-
ical students, and the manifestations of this stress
can be positive or negative. Common maladaptive
responses to stress include physical inactivity and
poor nutrition. This is reflected by weight gain and
declining fitness levels. This not only has deleteri-
ous effects on physical well-being: stress-induced
neglect of proper nutrition and lack of sufficient
physical activity are detrimental to medical stu-
dents’ mental health as well.1

Previous studies have assessed medical students’
health using questionnaires about healthy behav-
iors2 or self-assessments of individual student’s
health status.3 Most students seem to be in com-
pliance with current exercise recommendations
when they enter medical school.4 What happens to
their levels of fitness during medical school, how-
ever, has never been formally measured. To our
knowledge, no study has ever directly measured the

longitudinal fitness of students through the course
of medical school.

The purpose of our study was to describe
changes in body mass index (BMI) and physical
fitness parameters of medical students at the Uni-
formed Services University as they progressed
through medical school. At this university, all stu-
dents are on active military duty and are required to
maintain a minimum level of fitness within pre-
scribed military standards. We hypothesized,
therefore, that student fitness levels would remain
constant throughout medical school.

Methods
After receiving approval from the institutional eth-
ics committee, we retrospectively reviewed physical
fitness parameters of a cohort of 163 military med-
ical students enrolled at the Uniformed Services
University in Bethesda, Maryland. Each student
was on active duty in the US Navy at the time of
the study. As part of personnel standards, the US
Navy requires satisfactory performance on a bi-
annual physical readiness test (PRT). Elements of
the Navy PRT include: (1) measurements of height
and weight; (2) the maximum number of push-ups
performed in a 2-minute period; (3) the maximum
number of sit-ups performed in a 2-minute period;
and (4) a timed 1.5-mile run. These component
tests are used as surrogate measures of body com-
position (height and weight); muscular endurance
(sit-ups and push-ups); and cardiorespiratory en-
durance (1.5-mile run). The validity and reliability
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of each of these tests as longitudinal measures of
physical fitness has previously been established.5

Each student is required to complete the PRT
twice every year. Beginning with the freshman class
in the autumn of 2004 and ending in the autumn of
2006, we tracked PRT scores longitudinally
through time using an existing database that
records PRT scores for all Navy personnel. As each
subsequent class matriculated, their scores were
added to the database. Individual data were re-
corded for height, weight, sit-ups, push-ups and 1.5
mile run time. Data were de-identified, transferred
to a spreadsheet, and imported into SPSS software
(v.12.0; SPSS Inc., Chicago, IL) for statistical anal-
ysis.

Our study was adequately powered to detect a
5% change in body mass index and a 2% change in
1.5-mile run times during the students’ time in
medical school. Differences in physical fitness
scores were determined using a mixed-model anal-
ysis of variance for repeated measures followed
by post hoc tests for linear trends over time. Basic
descriptive statistics were used for all other analyses.

Results
Student BMI measurements did not appreciably
change during the first 3 years of medical school.
The average BMI was 24.2 at each of the 5 time
points (P � .91). The number of push-ups and
sit-ups that students performed also remained con-
stant. The number of push-ups completed was be-
tween 57 and 61 at each test (P � .11). The average
number of sit-ups was 90 in the autumn of 2004
and 89 in the autumn of 2006 (P � .68) (Table 1).
Notably, the times for the 1.5-mile run signifi-
cantly increased as students progressed through
medical school. Average run time increased from

10:54 in the autumn of 2004 to 11:31 in the autumn
of 2006 (P � .001). Overall, students showed an
absolute decrease of 4% in cardiorespiratory fitness
as measured by their run times.

Conclusion
To our knowledge, ours is the first study to de-
scribe longitudinal physical fitness measures in a
cohort of medical students as they progress
through medical school. Our students were able to
maintain their BMI and muscular endurance dur-
ing the first 3 years of medical school. Their car-
diorespiratory fitness, however, declined signifi-
cantly. In fact, this decline far exceeded the
anticipated age-related sedentary change of 0.1%
to 0.3% per year in young adults.6 It also far ex-
ceeds the decline in fitness of Navy personnel in
general.7 The reasons for this are unclear. Mini-
mum PRT standards are published (www.navy-prt.
com) so people can target their exercise and eating
habits in the weeks preceding the physical readiness
test simply to achieve a “passing score.” Whether
the score on the PRT test reflects a students’ usual
BMI, therefore, is debatable.

There are several important limitations to our
study. Our students are slightly older (average age
at matriculation, 25 years) and we have more men
(69%) than national medical school averages. To
our knowledge, no other school requires their stu-
dents to meet physical performance standards. This
potentially limits the generalizability of our results.
It is notable, however, that cardiorespiratory fitness
declined despite the school’s requirement that stu-
dents meet minimum fitness standards. Therefore,
it is reasonable to hypothesize that declines in fit-
ness would be even greater in medical students at
schools without a similar fitness requirement.

Encouraging personal health and wellness im-
proves medical students’ ability to promote the
health of their patients.2 Patients have greater con-
fidence in the health advice received from physi-
cians they perceive to be healthy.8,9 Developing
and maintaining healthy lifestyle habits during
medical school, therefore, has clinical implications
that extend far beyond the educational years.
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Table 1. Mean Physical Fitness Scores for Medical
Students from Autumn 2004 through Autumn 2006

Semester
Sit-ups

(n)
Push-ups

(n)
BMI

(kg/m2)
1.5-mile Run Time

(min:sec)

Autumn 2004 90 61 24.2 10:54
Spring 2005 93 60 24.2 11:17
Autumn 2005 87 57 24.2 11:29
Spring 2006 90 61 24.2 11:22
Autumn 2006 89 61 24.2 11:31
P (linear trend) .68 .11 .91 �.001

BMI, body mass index.
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