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Context: Physical inactivity has been identified as one of the greatest current health burdens
worldwide. In addition to physical activity’s primary, secondary, and tertiary prevention benefits
related to many diseases, physical activity has been shown to be associated with improvements
in concentration, memory, and performance on standardized tests. Studies on physical activity
and medical education have suggested that given the scholastic demands required to become
a physician, medical trainees may find it challenging to meet the recommended amounts of
physical activity.

Objective: To determine the extent to which osteopathic medical students (OMS) in the United
States are meeting minimum recommendations for physical activity.

Methods: Utilizing a cross-sectional design, in partnership with the Student Osteopathic
Medical Association (SOMA) and Nova Southeastern University Dr. Kiran C. Patel College of
Osteopathic Medicine (NSU-KPCOM), we conducted an online survey of third and fourth year
OMS across USA, from August through December 2015. The survey collected self-reported data
on frequency and duration of vigorous and moderate physical activity per week.

Results: Most participants (60.7%) met or exceeded the American College of Sports Medicine
(ACSM) physical activity guidelines of at least 150 minutes of moderate intensity aerobic
activity per week. The OMS respondents’ mean of 215 minutes of physical activity per week
significantly exceeded the ACSM recommendation (p = .000).

Conclusions: OMS are well positioned to become physically active physicians and, in turn,
promote physical activity in their patients. Future studies may look at barriers to physical
activity in medical students and attempt to increase participation in active lifestyles in this
population.

Keywords: physical activity; exercise; medical students; osteopathic medicine; medical education

Introduction

Physical inactivity has been described as one of the greatest health burdens worldwide, lowering life
expectancy similar to reported findings for smoking and obesity (Lee, Shiroma & Lobelo 2012). According to
the same source, 6% to 10% of major non-communicable diseases (coronary heart disease, type 2 diabetes,
and breast and colon cancers) are attributable to physical inactivity. Moreover, there is strong evidence that
physical activity decreases the risk of such diseases (Blair 2009).

The benefits of being physically active extend beyond disease prevention and include improvements in
general cognitive processing, as well as academic performance. According to Blair (2009), physical activity
delays cognitive decline through the lifespan and can delay fatigue associated with studying, particularly in
university aged students. The benefits of physical fitness related to concentration, memory, and classroom
behavior have been demonstrated in grade school students, and they have become topics of public health
initiatives (Centers for Disease Control and Prevention 2010). Moreover, better physical fitness correlates
with improved standardized test scores and higher grade point averages in non-medical student populations
(Rauner, Walters & Avery 2013; Trudeau & Shepard 2008).
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In terms of the OMS' future selves, the physical activity habits of healthcare providers are relevant.
Providers who practice active lifestyle habits are more likely to counsel patients on the benefits of an active
lifestyle (Brehm, Summer & Khoury 2016). Evaluation of medical students’ competence in prescribing
physical activity for their patients reveals challenges rooted in student confidence levels when counseling
patients on this topic (Valence, Willie & MacDonald 2009).

It has been reported that medical education itself is demanding enough to be a barrier to physical activity
due to increased work hours (Stanford, Durkin & Blair 2012). Stanford, Durkin, and Blair (2012) found that
increased work hours, particularly during residency and fellowship training in the United States, can be
related to a decrease in physical activity and higher body mass index (BMI), and they recommended that
efforts be made to encourage active lifestyle among residents so as to positively impact their patients.

Two studies are found in the literature that examine physical fitness measures in OMS (Licciardone &
Hagan 1992; Peterson, Degenhardt & Smith 2003). However, no recent studies have defined physical activity
levels of OMS in larger sample sizes from multiple medical schools and regions in the United States. The goal
of this study was to identify if third and fourth-year OMS in the United States are meeting recommended
physical activity levels according to the American College of Sports Medicine (ACSM) criteria (Bushman 2017).

Methods

Design

To determine the extent to which third and fourth year OMS satisfied the ACSM’s minimum physical activity
levels, we utilized a cross-sectional survey design. We analyzed physical activity levels of OMS across the
country.

Participants

During the summer of 2015, the Student Osteopathic Medical Association (SOMA), the student affiliate
organization of the American Osteopathic Association, and the Office of Student and Alumni Affairs at Nova
Southeastern University (NSU) Dr. Kiran C. Patel College of Osteopathic Medicine (KPCOM) assisted in data
collection by distributing an anonymous online questionnaire to the osteopathic medical school classes, across
the nation, graduating in 2016 and 2017. No incentives were offered for completing this voluntary questionnaire.
The only inclusion criteria was osteopathic medical students in the graduating classes of 2016 or 2017.

Data collection instrument

Chevan et al's “Survey of Leisure-Time Exercise Activities for Physical Therapists” is composed of National
Health Interview Survey (NHIS) Sample Adult Questionnaire survey questions to measure aerobic physical
activity levels (Chevan & Haskvitz 2010). To collect information on OMS's physical activity levels, we utilized
survey items from sections 4 (vigorous activities) and 5 (moderate activities) of Chevan & Haskvitz's (2010)
work, consisting of four NHIS questions.

Survey Administration

Data collection started in August 2015 and ended in December 2015. REDCap Version 4.3.12 (copyright 2015,
Vanderbilt University) powered the survey, and we provided a weblink to access the survey to both SOMA and
NSU-KPCOM. SOMA distributed the survey in their newsletter on research updates that its national members
receive. NSU-KPCOM student services sent a mass e-mail to their third and fourth-year OMS, which were at the
time the graduating classes of 2017 and 2016, respectively. We attempted to contact all osteopathic medical
schools online or via phone call, either through their student government or through their administrative
offices, to request their classes of 2016 and 2017 receive our survey through their class e-mail list. There was
a total of 33 accredited osteopathic medical schools within the United States during the recruitment phase.
Twenty-one schools confirmed that they had sent the questionnaire to their students. The rest of the schools
did not respond to our recruitment efforts. In addition to contacting particular schools, social media, such as
osteopathic Facebook groups and Student Doctor Network, assisted with subject recruitment.

Survey Measures

Physical activity

The primary outcome of interest to our study was the extent to which OMS engaged in healthful amounts
of physical activity. The standard used for determining healthy physical activity levels was the ACSM
recommended level of 150 minutes of moderate level of aerobic physical activity a week. This criteria of
at least 150 minutes of moderate intensity aerobic activity per week is a standard agreed upon by multiple
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organizations, such as the Centers for Disease Control and Prevention, American Heart Association, and the
World Health Organization (Centers for Disease Control and Prevention 2016; American Heart Association
2014; World Health Organization). We assessed vigorous and moderate activities separately. Our measure of
total physical activity (minutes per week) consisted of summing vigorous physical activity (minutes per week)
and moderate physical activity (minutes per week).

The survey items addressing vigorous and moderate physical activity levels involved questions regarding
frequency and questions regarding duration. The frequency questions, based on the NHIS question ID
AHB.090_01.00 and ID AHB.110_01.00, asked “on how many days each week do you typically do vigorous
activities for at least 10 minutes that cause heavy sweating or large increases in breathing or heart rate” and “on
how many days each week do you typically do moderate activities for at least 10 minutes that cause only light
sweating or a slight to moderate increase in breathing or heart rate.” The survey contained response options
of zero to seven days a week and an “unable to do this type of activity” option for these two questions. The
duration questions, based on NHIS questions ID AHB.100_01.00 and ID AHB.120_01.00, asked “on average,
for how many minutes do you do these vigorous activities each time” and “on average, for how many minutes
do you do these moderate activities each time.” These were open-ended questions, allowing respondents to
enter their particular averages for each. Vigorous physical activity (minutes per week) and Moderate physical
activity (minutes per week) were calculated by multiplying the frequency responses by the duration responses.

Data analysis

We performed statistical analyses using SPSS version 22.0 (IBM Corp., Armonk, NY). We used descriptive
statistics to describe the OMS physical activity levels in days per week, minutes per day, and minutes per
week of both vigorous and moderate physical activity. We used a one sample t-test to determine differences
between OMS physical activity and the ACSM minimum recommended level of 150 minutes per week. Tests
were two-tailed, and p values < .05 were considered significant.

Ethical Considerations
This research was approved in April 8, 2015 by the Institutional Review Board at NSU.

Results
The 679 OMS from twenty-one osteopathic medical schools across all regions of the United States consented
for participation in our study. The subjects participated in physical activity for an average of 215.68 + 179.78
minutes a week. Approximately, sixty-one percent (60.5%) of OMS met or exceeded the ACSM recommended
minimum levels of 150 minutes. This involved an average of 121.72 (SD = 117.86) minutes of vigorous
physical activity a week and 93.95 (SD = 106.17) minutes of moderate physical activity a week. (Table 1).
The OMSrespondents’ minutes of weekly physical activity significantly exceeded the ACSM recommendation
of 150 minutes per week (p = .000) (Table 2).

Discussion

Our study population of OMS overall met or exceeded the ACSM recommended minimum guideline of
150 minutes of moderate intensity aerobic activity per week. Our study is consistent with past research
by Stanford, Durkin & Blair (2012) concluding that most US medical students exceed the minimal

Table 1: Descriptive statistics of physical activity of third and fourth year osteopathic medical students
during the 2015-2016 academic year, USA, 2016.

Measure Mean (SD)

Total physical activity (PA) (minutes per week)* 215.68 (179 78)
Vigorous PA (days per week) .7 (1.98)
Vigorous PA (minutes per day) 36.46 (25.6)
Vigorous PA (minutes per week) 121.72 (117.86)
Moderate PA (days per week) 2.62(2.03)
Moderate PA (minutes per day) 30.81(25.22)
Moderate PA (minutes per week) 93.95(106.17)

“n=679
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Table 2: Physical activity levels of third and fourth year osteopathic medical students during the 2015-2016
academic year compared to the American College of Sports Medicine recommendation of 150 minutes of
physical activity per week, USA, 2016 (n = 679).

Physical Activity (PA) Test Mean (SD) Mean t 95% Confidence pvalue
(minutes per week)  Value Difference Interval of the
Difference

Lower Upper

Total PA 150 215.68(179.78) 65.68 952 5213  79.22 .000

Vigorous PA 150 121.72(117.86) -2828 -6.25 -3716 -19.40 .000

Moderate PA 150  93.95(106.17) -56.05 -13.76 -64.05 -48.05 .000
* T-test

requirement of physical activity. It is also noteworthy to mention that US medical students in other cross-
sectional studies across the country engage in more physical activity compared to the general US adult
population (Stanford, Durkin & Blair 2012). The fact that our OMS participants excel in getting sufficient
physical activity also agrees with two separate studies on OMS in two different osteopathic medical
schools which examined markers of physical fitness in OMS (Licciardone & Hagan 1992; Peterson,
Degenhardt & Smith 2003).

Apart from our study, the physical activity of OMS has not been studied for more than a decade, with
publications on the topic in 1992 and 2003 (Licciardone & Hagan 1992; Peterson, Degenhardt & Smith
2003). Those studies identified measures of physical fitness and did not compare activity levels to
contemporary, professional recommendations. Despite osteopathic medical schools’ unique emphasis on
preventive medicine and the musculoskeletal system compared to their allopathic counterparts (American
Association of Colleges of Osteopathic Medicine, 2017) there is no significant difference in the emphasis of
physical activity and exercise between allopathic and osteopathic medical curriculum in the United States
(Cardinal, Park & Kim 2015).

The physical activity habits of OMS, and healthcare providers in general, are relevant because providers
who have healthy lifestyle habits are more likely to counsel patients on the benefits of an active lifestyle
(Brehm, Summer & Khoury 2016). Such a philosophy is consistent with findings from a study with physical
therapists, physical therapy assistants, and physical therapy students in Chevan & Haskvitz's (2010) study.
The Healthy Doc = Healthy Patient (HD = HP) initiative, a study of 2,316 medical students from 16 medical
schools in the United States, indicated that a significant predictor to perceived relevance of counseling is for
the medical student to have healthy personal practices (Frank, Carrera & Elon 2007). Medical students might
not be attuned to the probabilities that a physically active physician is more likely to motivate patients to
engage in healthier lifestyle practices.

This study is not without its limitations. The relatively small sample size, compared to the total number of
OMS eligible for the survey, potentially limits the generalizability of our study to all OMS. In addition to self-
selection, self-reporting is a limitation of the study. Including sociodemographic items in our questionnaire
could have helped us better understand our findings.

Conclusion

Most of the OMS across the United States in our study met or exceeded the ACSM minimum physical activity
recommendation. The extent to which the physical activity levels of students will correspond with future
willingness and/or effectiveness of counseling patients in physical activity is an area for subsequent study.
Lastly, investigating strategies to decrease the barriers to physical activity in medical students is another area
for future research.
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