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Context: Medical school can produce intense psychological distress in its students;
however, there is a paucity of research exploring potential means of improving

medical students’ well-being.

Objective: To investigate the relationship between physical exercise and stress and

quality of life (QOL) in a medical student population.

Methods: This nonrandomized, controlled, 12-week study used a survey research
design. First- and second-year osteopathic medical students at the University of
New England College of Osteopathic Medicine were recruited to participate in 1 of
3 groups: (1) students participating in 30-minute CXWORX (Les Mills International
LTD) group fitness classes; (2) students exercising alone or with up to 2 additional
partners regularly (eg, running, weight lifting), henceforth called the health-
enhancement group; and (3) students in a control group who did not engage in
regular exercise. Participants completed the Perceived Stress Scale survey once
every 4 weeks, as well as visual analog scale surveys to assess physical, mental,
and emotional QOL weekly during the course of the study. Statistical significance
was defined as P<.05.

Results: Sixty-nine participants met the inclusion criteria and completed the study
protocol, with 25 in the fitness class group, 29 in the health-enhancement group,
and 15 in the control group. Compared with baseline values, the fitness class group
demonstrated decreased perceived stress (P=.038) and increased physical QOL
(P=.007), mental QOL (P=.046), and emotional QOL (P=.004) after 12 weeks.
Participants in the health-enhancement and control groups showed no statistically
significant changes between baseline and week 12 for any of these parameters,
with the exception of mental QOL, which improved in the health-enhancement
group (P=.023).

Conclusion: Participation in regular group fitness classes led to a statistically sig-
nificant decrease in perceived stress and an increase in physical, mental, and emo-
tional QOL compared with exercising regularly on one’s own or not engaging in
regular exercise. Attending weekly group fitness classes could be a solution to
improving the emotional well-being and stress level of medical students.
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edical school often produces intense psychological distress for medical stu-
dents. This distress is manifested as depression, anxiety, burnout, increased

alcohol use, fatigue, and low quality of life (QOL).' Incidences of major
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depressive disorder and generalized anxiety disorder are
5-fold higher in medical trainees than in their age-
matched, nonmedical counterparts.® These findings
have important implications for both personal well-
being as well as empathy, interpersonal relationships,
and attitude toward the medical profession.”” While
there is ample research highlighting medical student
distress,'™ there is limited research exploring potential
countermeasures.

A positive correlation has been found between phys-
ical exercise and mental and emotional health.'%'?
Physical exercise has been shown to have a positive
influence on depression, anxiety, improved capacity
for dealing with stress, and elevation of mood.'%'*
Conversely, most medical school-related activities are
sedentary (eg, attending classes and studying).
Furthermore, medical education typically contains
little, if any, instruction on the importance of physical
activity or how to counsel patients regarding physical
fitness.'>"!” Of note, medical students who engage in
physical activity are more likely to counsel their
patients to do so as well.'8

To the authors’ knowledge, few studies have exam-
ined the potential positive effects of physical exercise
on mental health in a medical student population, and
no studies have looked specifically at the osteopathic
medical student population. Parkerson et al'® identified
a negative correlation between physical activity and
both anxiety and depression. Similarly, Sheets et al*°
indicated that academic stress levels are lower in
medical students engaging in physical activity, and

Cecil et al*!

reported that physical activity is negatively
correlated to emotional exhaustion. However, these
studies were all multifactorial survey studies that did
not quantify the regularity or duration of physical activ-
ity, nor did they profile the type or the individual or
group nature of the exercise.

The purpose of the current study was to investigate
the relationship between exercise and QOL in a
medical student population and to compare the effects
of group exercise with individual exercise or no exer-

cise on stress and QOL. The authors hypothesized that
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(1) participation in regular exercise would yield
decreased perceived stress and increased physical,
mental, and emotional QOL and (2) participation in a
group fitness class would yield greater stress reduction

and QOL improvement than exercising individually.

Methods

The institutional review board at the University of New
England approved all methods, and participants pro-
vided informed consent electronically before entering

the study and completing the first surveys.

Participants

Demographic information was collected at baseline.
First- and second-year osteopathic medical students at
the University of New England College of Osteopathic
Medicine (UNECOM) were recruited via classwide
e-mails, class announcements, and class-specific
Facebook postings to participate in a 12-week con-
trolled study. Students were allowed to self-select into

1 of 3 nonrandomized groups:

Fitness class group: Using CXWORX (Les Mills
International LTD), the group fitness class partici-
pants engaged in at least 1 class per week, plus add-
itional exercise if desired.

Health-enhancement group: This group included
students exercising alone or with up to 2 additional
partners regularly (eg, running, weight lifting) at least
twice per week.

Control group: Beyond walking or biking as a
means of transportation, this group did not engage in

regular exercise.

Students were withdrawn from the study if they did not
comply with the exercise requirements outlined for
their chosen group. Students were not excluded from
the study if they were already engaging in group
fitness classes. However, as this project was developed
partially in an effort to lay the foundation for an endur-

ing group fitness program for UNECOM, there were
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few regular group fitness opportunities available for
students before this study.

Study Intervention

Fitness classes were led by a UNECOM student (D.M.
Y.) certified in the method. The exercise modality used
targets and strengthens core musculature to improve
functional fitness in a 30-minute session. The exercises
use body weight, resistance tubes, or free weights to
challenge coordination, balance, and strength, and each
exercise has modifications to accommodate varying
fitness levels and abilities. Although the routine followed
the same general format, it was altered every week or so
with different music and choreography. The workout
consisted of 6 “tracks.” Each track was 1 song in length
and focused on a specific physical objective (eg, oblique
strengthening, glute/hip stabilization). In each track, the
instructor provided options to either increase or decrease
intensity based on fitness level as well as indications to

either increase or decrease the intensity.

Survey Instruments

Both surveys were administered before beginning exer-
cise (baseline) and at the end of the study. A comple-
tion survey was administered after the study that asked
participants in each study group whether he or she

would continue to exercise or not exercise.

Stress

To assess the degree to which situations in one’s life were
appraised as stressful, participants completed the
Perceived Stress Scale (PSS), one of the most widely
used psychological instruments for measuring the percep-
tion of stress.>>* The PSS is a 10-item survey in which
answers are on a 0-to-4-point scale based on frequency
of experiencing a given situation (eg, “In the last month,
how often have you felt nervous and stressed”?), with 0
indicating never and 4 indicating very often. The items
are scored and summed for a possible maximum total of
40 points; the higher the score, the greater the stress.
This survey was administered once every 4 weeks—a

timeline consistent with existing PSS literature.

QoL

Participants completed surveys to assess perception of
stress once every 4 weeks. The QOL surveys were
created based on visual analog scales (VASs) that have
been validated for some metrics (eg, pain).>> The VASs
were created with clear definitions of physical, mental,
and emotional QOL. Participants rated their physical,
mental, and emotional QOL on a scale of 0 (as bad as
it can be) to 10 (as good as it can be).”®*’ These
surveys were created using SurveyMonkey and distribu-
ted weekly to participants via e-mail on the Sunday of
the appropriate week. Participants were given a dead-
line of the following Sunday to complete the surveys
but were encouraged to complete them by no later
than Wednesday. E-mail reminders were sent 1 to 2

days after the survey was sent.

Exercise Logs

Exercise logs were created via SurveyMonkey and dis-
tributed along with the other study surveys to ensure
compliance and to monitor type and duration of daily

exercise, as well as the number of participants involved.

Statistical Analysis

Based on Cramer von Mises analysis, the data followed
a normal distribution; thus, parametric tests were per-
formed. Presurvey vs postsurvey data were analyzed
using 2-tailed ¢ tests. Between group and multiple time
point data were analyzed using a 3 (groups) X 4 (time
points) analyses of variance. Where significance was
identified, the Fisher least significant difference was
used for post-hoc analysis. Statistical significance was
determined at P<.05.

Results

A total of 94 participants were recruited to the study
(fitness class group, 33; health-enhancement, 39;
control, 22). Over the course of the study, 8 participants
each withdrew from the fitness class group and the
health-enhancement group, and 6 withdrew from the

control group. Additionally, because of noncompliance,
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Table 1.

Effects of Group Fitness Classes on Stress and Quality of Life
of Medical Students: Participant Demographics by Study
Group (N=69)

Sex
Female 16 11 9 36
Male 9 18 6 33
Year of Medical
School
First 8 11 5 24
Second 17 18 10 45
Age, y
20-24 7 9 4 20
25-29 18 15 8 41
30-34 0 3 2 5
35-39 0 1 1 2
>40 0 1 0 1
Baseline Activity
Level, diwk
0-1 2 0 11 13
2-3 9 11 4 24
4-5 12 14 0 26
6-7 2 4 0 6

@ Data are given as number of participants.

® Fitness class, at least 1 CXWORX (Les Mills International LTD) class per week, plus
additional exercise if desired; health-enhancement, students exercising alone or with
up to 2 additional partners regularly (eg, running, weight lifting) at least twice per
week. Control, no regular exercise beyond walking or biking as a means of

transportation.

e20

2 participants in the health-enhancement group and 1
participant in the control group were excluded from
analysis. Therefore, 25 fitness class participants, 29
health-enhancement participants, and 15 control parti-
cipants met inclusion criteria and completed the study
protocol (N=69) (Table 1).

Each group included approximately a 2:1 ratio of
second-year medical students to first-year medical stu-
dents. No significant differences were found in baseline
values for PSS (P=.85), physical QOL (P=.62), mental
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QOL (P=.13), or emotional QOL (P=.31) between first-
and second-year students. Because of self-selection, the
ratio of men to women was not consistent across
groups. However, no significant differences were
found in baseline values for PSS (P=.96), physical
QOL (P=.95), mental QOL (P=.94), or emotional
QOL (P=.43) between men and women.

Before beginning the study, a baseline level of activ-
ity was estimated from the self-reported days in which
participants engaged in 30 or more minutes of inten-
tional exercise (eg, strength training, cardiovascular
exercise) during the previous month (Table 2). The
main effect revealed a significant difference in baseline
activity level between groups (P<.001). Post-hoc ana-
lyses revealed that the baseline activity levels of the
fitness class and health-enhancement groups were sig-
nificantly higher than baseline activity levels of the
control group (P<.001), but the baseline activity level
did not differ significantly between the fitness class
and the health-enhancement groups (P=.32). The
fitness class group participated in a mean (SD) of 1.55
(0.28) 30-minute group exercise classes per week.
Including other forms of exercise they were allowed to
engage in, the fitness class group exercised a total of
2.95 (0.34) hours per week. The health-enhancement
group exercised 4.11 (0.66) hours per week, and the
control group, 0.48 (0.24) hours per week. Participants
in the health-enhancement group exercised with 3 or
more additional partners 0.53 times per week; partici-
pants in the control group did not participate in group
exercise.

At baseline, no significant differences existed
between any of the experimental groups for PSS,
physical QOL, or mental QOL. Emotional QOL was
significantly lower in the fitness class group than the
health-enhancement or control groups at baseline
(P=.047; Table 2). Comparing baseline and week 12,
the fitness class group showed decreased PSS
(P=.038) and increased physical QOL (P=.007),
mental QOL (P=.046), and emotional QOL (P=.004;
Table 3). The health-enhancement and control groups

showed no statistically significant changes between
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Table 2.

Participant Stress and Quality of Life Survey Scores Before Exercise Implementation (N=69)

pss? 15.6 (5.94)
QoL
Physical 6.44 (2.02)
Mental 7.00 (1.61)
Emotional 6.16 (1.93)

Data are given as mean (SD).

15.51 (5.69) 13.64 (4.48) 52
7.62 (1.97) 6.5 (2.07) .07
6.76 (1.92) 7.43 (1.28) 48
7.24 (1.77) 7.38 (1.39) 047

Fitness class: at least 1 CXWORX (Les Mills International LTD) class per week, plus additional exercise if desired; health-enhancement:

students exercising alone or with up to 2 additional partners regularly (eg, running, weight lifting) at least twice per week. Control: no regular

exercise beyond walking or biking as a means of transportation.
Statistical significance set at P<.05.

Perceived Stress Scale (PSS) is a 10-item survey, in which answers are on a 0-to-4-point scale (higher scores indicate greater stress).

Visual analog scales were used to assess quality of life (QOL) using a scale of 0 (as bad as it can be) to 10 (as good as it can be).

baseline and week 12 for any of the PSS or QOL
metrics, with the exception of mental QOL, which
showed an improvement in the health-enhancement
group (Table 3).

Within-group analyses of variance showed a

decreased PSS score in the fitness class group

Table 3.
P Values Comparing Participants’ Stress and
Quality of Life, Baseline to Week 12 (N=69)*

PSs® .038 .058 .64
QoL®
Physical .007 24 .35
Mental .046 .023 .96
Emotional .004 .64 .65

@ Statistical significance set at P<.05.

b Fitness class: at least 1 CXWORX (Les Mills International LTD)
class per week, plus additional exercise if desired;
health-enhancement: students exercising alone or with up to 2
additional partners regularly (eg, running, weight lifting) at least
twice per week. Control: no regular exercise beyond walking or
biking as a means of transportation.

Perceived Stress Scale (PSS) is a 10-item survey, in which
answers are on a 0-to-4-point scale (higher scores indicate greater
stress). Visual analog scales were used to assess quality of life
(QOL) using a scale of 0 (as bad as it can be) to 10 (as good as it
can be).

o

(P=.064) (Figure 1). No significant changes were
found in the PSS score for the control (P=.52) or
health-enhancement (P=.35) groups. Because QOL
may vary weekly, a 12-week mean value was calcu-
lated for each group. Between-groups differences
were statistically significant in the physical
(P=.001), mental (P=.009), and emotional (P=.007)
QOL domains (Figure 2). Post-hoc analyses indi-
cated that the fitness class group scored significantly
higher in mental QOL than the health-enhancement
(P=.04) or control (P=.003) groups. The fitness
class group also scored significantly higher in
physical QOL than the
(P=.036) or control (P=.002) groups, and it scored
significantly higher in emotional QOL than the
health-enhancement (P=.002) or control (P=.002)

groups.

health-enhancement

Discussion
Medical school is stressful and can negatively affect

students’ QOL."™ The findings of the present study
demonstrate a significant decrease in perceived stress
and an increase in physical, mental, and emotional
QOL for students who regularly participated in a

12-week group fitness program compared with students
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Mean PSS Score

Baseline Wk 4

Figure 1.

Wk 8 Wk 12

Comparison of Perceived Stress Scale (PSS) scores across groups (N=69). Values are means of each group at 4-week
intervals from baseline through week 12. The PSS is a 10-item survey, with each item receiving a score of 0 to 4 (0=no
stress) for a possible maximum score of 40. The higher the score, the greater the stress. Fitness class group, at least 1
CXWORKX (Les Mills International LTD) class per week plus additional exercise if desired; health-enhancement group,
students exercising alone or with up to 2 additional partners regularly (eg, running, weight lifting) at least twice per week.
Control group, no regular exercise beyond walking or biking as a means of transportation; ®Within-group trend from week 0

at P=.064.

who participated in exercise regimens on their own or
who did not engage in formal physical activity.

No significant difference was noted in the baseline
amounts of physical activity or group exercise between
fitness class and health-enhancement groups. This
finding suggests that the significant increase in the 3
QOL measures in the fitness class group were specific
to the novel group exercise regime. The possibility that
the social aspects of group exercise improved QOL and
decreased stress also cannot be discounted. The social
component of group exercise is therapeutic.?®*
Furthermore, group exercise classes often use
up-tempo music and choreography to make the class
more fun and engaging. Bringing together medical stu-
dents who are all going through similar stresses to work
out and have fun may transcend the experience of
working out on their own.

The interconnectedness of body, mind, and spirit is

inherent in osteopathic philosophy.>® Furthermore,

physical activity has been positively correlated with
QOL in college-aged and older adult populations.*!~*
In child and adolescent populations, fitness levels and
moderate-to-vigorous physical activity have been posi-
tively correlated with academic performance.>*® To
the authors’ knowledge, no such data have been
collected from a medical student population. Medical
education is an endeavor that requires long hours of

28-36 a1l point

sedentary behavior, and these findings
to the importance of incorporating a physical fitness
component into osteopathic medical school, either as
a curricular offering or as part of a student health
benefit, such as a fitness class or club membership
discount.

This research is not only relevant to students during
their medical education, but also to their lives as future
physicians. According to the Centers for Disease
Control and Prevention, more than 35.1% of adults in

the United States are obese, and 69.0% of adults in the
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Figure 2.

Physical QOL

Emotional QOL

Comparison of quality of life (QOL) across groups (N=69). Values are the mean of weeks 1 through 12 for each QOL
parameter. Visual analog scale (VAS) surveys with a 0-to-10 (0=poor QOL) scale were used. “Post-hoc analyses revealed
significant difference between control (no regular exercise beyond walking or biking as a means of transportation) and
fitness class (at least 1 CXWORX [Les Mills International LTD] class per week plus additional exercise if desired) groups.
PPost-hoc analyses revealed significant difference between the health enhancement (students exercising alone or with up to
2 additional partners regularly [eg, running, weight lifting] at least twice per week) and fithess class groups.

United States are overweight or obese.’” Not only is
obesity a risk factor for diseases, including heart
disease, stroke, diabetes, and cancer, but it also
increases annual medical costs by $1429 over that
incurred by patients of normal weight.*® Many
medical education curricula do not include formal
instruction on how to develop exercise programs with
patients or counsel them exercise
habits.'>'73?

medical students who engage in physical activity

regarding
Regardless of formal instruction,
throughout their training are more likely to provide
fitness counseling to their patients.'® The current study
speaks to these very issues: By encouraging student
doctors to be physically active and researching how
their activity level can positively influence other areas

of their lives, we hope to inspire a generation of future

physicians that will lead healthy lifestyles. We believe
that if physicians lead by example and address their
wellness, then they can more effectively inspire and
educate their patients to do the same.

The psychological distress experienced by many stu-
dents during their medical education can have severe
consequences, such as burnout, higher rates of depres-
sion, stress, low QOL, and fatigue.' Osteopathic phil-
osophy teaches that “The body is a unit; the person is a
unit of body, mind, and spirit” and “Structure and func-
tion are reciprocally interrelated.”*® Therefore, this dis-
tress can have negative effects on a personal level—
including substance abuse, relationship difficulties,
suicide, and attrition from the profession, as well as on
a professional level, including cynicism, which may sub-

sequently affect patient care, relationships with faculty,
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and the culture of the medical profession.’ It is critical
that medical education address this issue. Given the posi-
tive impact that group exercise had on medical student
stress and QOL, we recommend that other osteopathic
medical schools consider offering formal group fitness
programs and promoting other social fitness activities as
ways to encourage behavior that is both beneficial to
student well-being as well as in line with osteopathic
philosophy.

The present study is not without limitations. The
sample size was small. Rather than being randomly
assigned, the participants self-selected into the study
groups. It was feared that students would withdraw
from the study or fail to comply if assigned to the
control group. This randomization would have further
narrowed our sample size and diminished generalizabil-
ity of the study results. The fitness class, health-
enhancement, and control groups all started at the
same level of perceived stress and physical and mental
QOL, but the fitness class group had lower baseline
emotional QOL compared with the other 2 groups. It
is possible that those who self-selected into the fitness
class group were looking for a means of improving
their emotional QOL. An additional limitation is that
one of the authors (D.M.Y.) led the group fitness
classes. It is possible that this author inadvertently
introduced bias into the class.

Future research should include involvement of other
medical schools (osteopathic and allopathic) and should
be expanded to include third- and fourth-year medical
students and residents. Future research should also use
additional validated measures of QOL, well-being,
stress, and depression. Because the habits of physical
activity and nutrition are commonly linked, future
research should also attempt to distinguish the individual
and combined benefits of these habits on QOL.

Conclusion
Participation in group fitness classes led to a decrease in
perceived stress and an increase in physical, mental,

and emotional QOL compared with participation in

Downloaded From: http://jaca.org/ on 03/09/2018

exercise individually or not participating in regular
exercise. These findings should not be interpreted as a
condemnation of individual exercise. We believe much
benefit can be derived from physical exercise of any
kind, but the addition of group fitness classes in a
medical student population may have additional bene-
fits. Engaging in social fitness activities could be a
solution to improving the well-being of medical stu-

dents and physicians.

Acknowledgments

We thank Marilyn R. Gugliucci, PhD, for her support and
guidance.

Author Contributions

All authors provided substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data;
Drs Yorks and Schuenke drafted the article or revised it critically
for important intellectual content; Dr Yorks gave final approval of
the version of the article to be published; and all authors agree
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

References

1. Ahmed |, Banu H, Al-Fageer R, Al-Suwaidi R. Cognitive emotions:
depression and anxiety in medical students and staff. J Crit Care.
2009;24(3):e1-e7. doi:10.1016/j.jcrc.2009.06.003

2. Jackson ER, Shanafelt TD, Hasan O, Satele DV, Dyrbye LN. Burnout
and alcohol abuse/dependence among U.S. medical students. Acad
Med. 2016;91(9):1251-1256. doi:10.1097/ACM.0000000000001138

3. West CP, Shanafelt TD, Kolars JC. Quality of life, burnout, educational
debt, and medical knowledge among internal medicine residents.
JAMA. 2011;306(9):952-960. doi:10.1001/jama.2011.1247

4. Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of
depression, anxiety, and other indicators of psychological distress
among U.S. and Canadian medical students. Acad Med. 2006;81
(4):354-373.

5. Dyrbye LN, Thomas MR, Huntington JL, et al. Personal life events and
medical student burnout: a multicenter study. Acad Med. 2006;81
(4):374-384.

6. Mousa OY, Dhamoon MS, Lander S, Dhamoon AS. The MD blues:
under-recognized depression and anxiety in medical trainees. PLoS
One. 2016;11(6):€0156554. doi:10.1371/journal.pone.0156554

7. Thomas MR, Dyrbye LN, Huntington JL, et al. How do distress and
well-being relate to medical student empathy? a multicenter study.
J Gen Intern Med. 2007;22(2):177-183. doi:10.1007
/s11606-006-0039-6

8. Brazeau CM, Schroeder R, Rovi S, Boyd L. Relationships between
medical student burnout, empathy, and professionalism climate. Acad
Med. 2010;85(10 suppl):S33-S36. doi:10.1097/ACM.0b013e3181ed4c47

November 2017 | Vol 117 | No. 11



20.

21.

22.

23.

24.

Dyrbye, LN, Thomas, MR, and Shanafelt, TD. Medical student
distress: causes, consequences, and proposed solutions. Mayo Clin
Proc. 2005;80(12):1613-1622. doi:10.4065/80.12.1613

. Carek PJ, Laibstain SE, Carek SM. Exercise for the treatment of

depression and anxiety. Int J Psychiatry Med. 2011;41(1):15-28.
doi:10.2190/PM.41.1.c

. Taylor CB, Sallis JF, Needle R. The relation of physical activity and

exercise to mental health. Public Health Rep. 1985;100(2):195-202.

. McMahon EM, Corcoran P, O’'Regan G, et al. Physical activity in

European adolescents and associations with anxiety, depression and
well-being. Eur Child Adolesc Psychiatry. 2017;26(1):111-122.
doi:10.1007/s00787-016-0875-9

. Biddle S. Physical activity and mental health: evidence is growing.

World Psychiatry. 2016;15(2):176-177. doi:10.1002/wps.20331

. Kanning M, Schlicht W. Be active and become happy: an ecological

momentary assessment of physical activity and mood. J Sport Exerc
Psychol. 2010;32(2):253-261.

. Cardinal BJ, Park EA, Kim M, Cardinal MK. If exercise is medicine,

where is exercise in medicine? review of U.S. medical education
curricula for physical activity-related content. J Phys Act Health.
2015;12(9):1336-1343. doi:10.1123/jpah.2014-0316

. Dacey ML, Kennedy MA, Polak R, Phillips EM. Physical activity

counseling in medical school education: a systematic review. Med
Educ Online. 2014;19:24325. doi:10.3402/meo0.v19.24325

. Blackburn DG. Establishing an effective framework for physical

activity counseling in primary care settings. Nutr Clin Care.
2002;5(3):95-102.

. Frank E, Tong E, Lobelo F, Carrera J, Duperly J. Physical activity

levels and counseling practices of U.S. medical students. Med Sci
Sports Exerc. 2008;40(3):413-421. doi:10.1249/MSS.
0b013e31815ff399

. Parkerson GRJ, Broadhead WE, Tse CK. The health status and life

satisfaction of first-year medical students. Acad Med. 1990;65
(9):586-588.

Sheets KJ, Gorenflo DW, Forney MA. Personal and behavioral
variables related to perceived stress of second-year medical students.
Teach Learn Med. 1993;5(2):90-95. doi:10.1080/10401339309539598

Cecil J, McHale C, Hart J, Laidlaw A. Behaviour and burnout in
medical students. Med Educ Online. 2014;19:25209. doi:10.3402/meo.
v19.25209

Lee E-H. Review of the psychometric evidence of the Perceived Stress
Scale. Asian Nurs Res. 2012;6(4):121-127. doi:10.1016/j.anr.
2012.08.004

Roberti JW, Harrington LN, Storch EA. Further psychometric

support for the 10-ltem version of the Perceived Stress Scale.

J College Counseling. 2006;9:135-147. doi:10.1002/j.2161-1882.2006.
tb00100.x

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived
stress. J Health Social Behav. 1983;24(4):385-396.

November 2017

Downloaded From: http://jaca.org/ on 03/09/2018

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Vol 117

Price DD, McGrath PA, Rafii A, Buckingham B. The validation of visual
analogue scales as ratio scale measures for chronic and experimental
pain. Pain. 1983;17(1):45-56.

Wewers ME, Lowe NK. A critical review of visual analogue scales in
the measurement of clinical phenomena. Res Nurs Health. 1990;13
(4):227-236.

McCormack HM, Horne DJ, Sheather S. Clinical applications of visual
analogue scales: a critical review. Psychol Med. 1988;18
(4):1007-1019.

Plante TG, Coscarelli L, Ford M. Does exercising with another
enhance the stress-reducing benefits of exercise. Int J Stress
Management. 2001;8(3):201-213.

Cobb S. Social support as a moderator of life stress. Psychosom Med.
1976;38(5):300-314.

Tenets of osteopathic medicine. American Osteopathic Association
website. http:/www.osteopathic.org/inside-aoa/about/leadership/
Pages/tenets-of-osteopathic-medicine.aspx. Accessed September 14,
2017.

Krzepota J, Biernat E, Florkiewicz B. The relationship between levels
of physical activity and quality of life among students of the University
of the Third Age. Cent Eur J Public Health. 2015;23(4):335-339.
doi:10.21101/cejph.a4136

Pucci G, Reis RS, Rech CR, Hallal PC. Quality of life and physical
activity among adults: population-based study in Brazilian adults. Qual
Life Res. 2012;21(9):1537-1543. doi:10.1007/s11136-011-0083-5

Pucci GC, Rech CR, Fermino RC, Reis RS. Association between
physical activity and quality of life in adults. Rev Saude Publica.
2012;46(1):166-179.

Keays JJ, Allison KR. The effects of regular moderate to vigorous
physical activity on student outcomes: a review. Can J Public Health.
1995;86(1):62-65.

Coe DP, Pivarnik JM, Womack CJ, Reeves MJ, Malina RM. Effect of
physical education and activity levels on academic achievement in
children. Med Sci Sports Exerc. 2006;38(8):1515-1519. doi:10.1249
/01.mss.0000227537.13175.1b

Kwak L, Kremers SP, Bergman P, Ruiz JR, Rizzo NS, Sjostrom M.
Associations between physical activity, fitness, and academic
achievement. J Pediatr. 2009;155(6):914-918. doi:10.1016/).
jpeds.2009.06.019

Health, United States, 2013. With Special Feature on Prescription
Drugs. Hyattsville, MD: National Center for Health Statistics; 2014.

Finkelstein EA, Trogdon JG, Cohen JW, Dietz W. Annual medical
spending attributable to obesity: payer-and service-specific estimates.
Health Aff (Millwood). 2009;28(5):w822-w831. doi:10.1377/hithaff.28.5.
w822

Ritchie CS, Stetson BA, Bass PFr, Adams KJ. Talking to patients
about aerobic exercise for disease prevention: an educational exercise
for medical students. Nutr Clin Care. 2002;5(3):103-114.

© 2017 American Osteopathic Association

No. 11

SURF

e25


http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://www.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx

	Effects of Group Fitness Classes on Stress and Quality of Life of Medical Students
	Abstract
	Methods
	Participants
	Study Intervention
	Survey Instruments
	Stress
	QOL
	Exercise Logs
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


