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Abstract

Background: Sedentary lifestyle is common in various age groups all over the world and it is an important public health issue
because of its adverse effects on health. Taking actions against inactivity among medical students is important because they will
become role models for their patients as future doctors. In this research, physical activity (PA) frequency and factors affecting
participation in PA among medical students were studied.

Methods: Six hundred sixty-eight medical students from Gazi University Medical Faculty took part in the study. The students
answered sociodemographic questions in addition to completing the Global Physical Activity Questionnaire (GPAQ).

Results: One-quarter (24.9%) of the participants did no physical activity. Logistic regression indicated that being female (OR: 1.7),
father’s inactivity (OR: 2.2), and family income less than 4500 TL (OR: 1.5) were significant factors in not doing PA among the
medical students.

Conclusions: As medical students will play a critical role in improving public health as future doctors, intervention programs
should be encouraged in order to increase the PA level of medical students to create a healthy lifestyle habit.
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INTRODUCTION

Physical inactivity is a significant global public health
problem because of its adverse effects on health. Physical
activity (PA) improves physiological, metabolic and
psychological parameters, reduces risks of chronic diseases
and early mortality rates, and preserves bone, muscle and
joint health and functionality (1). Physical inactivity is the
fourth leading risk factor of mortality globally (2).

The World Health Organization (WHO) states in its 2018-
2030 Physical Activity Action Plan that globally, 25% of
adults and 75% of adolescents do not meet the PA levels
recommended by the WHO (3). In the same report, the
WHO calculated the global direct healthcare cost of
physical inactivity as 54 billon dollars in 2013, and an
additional $14 billion as loss of productivity. In a previous
study by Samuel et al.,, which covered 76 countries, the
overall physical inactivity prevalence was 21.4%. (4) In
the WHO'’s previous 2010 statistics, 23% of people over
the age of 18; 19% of the youngest adults, and 55% of the
oldest adults did not meet the WHO-suggested physical
activity goals. Comparing the WHO's two reports from
2010 and 2018, global physical inactivity is on the rise.

The PA level, or rather the lack of PA, of young people
is a determining factor in the occurrence of preventable
health problems in adulthood. Thus, measuring PA levels
in young people, and those in early adulthood, and
developing appropriate interventions to encourage PA
and an active lifestyle is important in these age groups
(5). The studying age at university corresponds to late
adolescence and the early adulthood phase of life, and for
some students these periods are stressful times affected by
extrinsic factors (6,7).

In a 2010 Turkey Nutrition and health Survey (TBSA),
44.6% of 15-18-year-old and 69.5% of 19-30-year-old
males reported that they did not exercise, and an even
higher 72.5% of 15-18-year-old and 76.6% of 19-30-year-

old females reported they did not exercise either (8).

In the current study, a quarter of the medical students did
not have enough PA. Although the remainder performed
an adequate amount of PA, a feeling of competence
is important when it comes to prescribing exercise to
patients in counselling practices. In a 2017 study on

fifth-year Australian medical students, after a 4.5-week

geriatric medicine and exercise course, students had the
greatest score improvements in referring older people to
exercise programs and designing exercise prescriptions
(9). In a 2004 study on 1906 freshman medical students
from 17 medical schools in the United States of America,
the authors found that the medical students who did
strenuous exercise believed that their exercise habits
were highly relevant (79%) for counselling patients about
physical activity in the future (10).

Although, studies about PA are abundant in our country
and globally, those covering medical students about PA
and use of the Global Physical Activity Questionnaire
(GPAQ) on them are limited and nearly nonexistent
nationally. Medical students have strategic importance
for improving health through PA because of being a part
of the healthcare services and their age group, both for
themselves and their patients. Thus, more studies are
needed to evaluate the PA level of medical students and
factors that affect their ability to do the recommended
amount of PA. In addition, previous studies generally
used questionnaires evaluating PA in the previous week,
rather than general PA behaviors. The GPAQ used in this
research was used for the first time in our country on
medical students since its validity was checked (11). The
GPAQ was developed by the WHO for PA surveillance.

MATERIALS AND METHODS

Research Design and Participants

Permission for the study was granted by the ethics
committee of Gazi University (Date: 12.02.2018 / No:85).
The participants were students of a medical faculty in
Ankara province. Clustered sampling was used for
choosing the participants, considering each year of study
as a cluster. Using Epi-Info, the 2017 Turkey physical
inactivity prevalence was 43% (12), alfa (Type I error)
5%, power 80% and at 95% confidence level, thus 668
participants were chosen. The required number of samples
was calculated by the weight of the cluster, i.e. using the
number of students in each year of study and the total
number of medical students. All candidates accepted to
take part in the research and completed the questionnaire.

The number of participants in each year is given in Table 1.
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Table 1. Research sample group and grade distribution

Year Total Number Sample Completed
of Students Group Responses

15t 474 114 114

2nd 522 126 126

3 443 106 106

4th 515 124 124

5t 439 106 106

6 385 92 92

Total 2778 668 668

This study was approved by the clinical research ethics
committee of the Gazi University (Date: 12.02.2018
number: 85).

Data Source and Calculation of Physical Activity Level

The data source in the study was the answers of
sociodemographic questions and the GPAQ. The survey
was conducted through face-to-face interviews. The GPAQ
collects information on PA participation in three domains,
and also sedentary behaviors: activity at work, travel to
and from places, recreational activities. A population’s
physical activity (or inactivity) with GPAQ can be
described in different ways. The two most common ways
are; to estimate a population’s mean or median physical
activity using a continuous indicator such as MET-
minutes per week or time spent in physical activity, or to
classify a certain percentage of a population as ‘inactive’
or ‘insufficiently active” by setting up a cut-point for a
specific amount of physical activity. The WHO considers a
PA level of 600 MET /min/week as the threshold; anything
below this is considered inadequate PA, above is adequate.
The validity of the Turkish version of GPAQ was assessed
by Adiguzel et al. in 2017 on a group of medical faculty
students of Ege University; the validity score was found as
strong-very strong (Kappa 0.74-0.87, p<0.0005) (11)

Table 2. Participants’ Metabolic Equivalent Scores

Statistical Analysis

The research data were evaluated using the SPSS 21
(Armonk, NY) statistics software. The distribution of
variables was evaluated using observational (histograms
and possibility graphics) and analytical methods
(Kolmogorov-Smirnov  test). Descriptive data are
given as mean and standard deviation (SD), frequency,
percentage...etc. The Independent T-test (Student T-test)
was used when the data follow normal distribution and
Mann Whitney-U test was used when the data did not
follow normal distribution. Logistic regression was used
for multivariate analysis. Prior to logistic regression, MET
values of variables affecting PA level were evaluated using
univariate analysis. In the backward model, variables
were included if they were significant between 0.05 - 0.20
level. This study was approved by the clinical research
ethics committee of the Gazi University (Date: 12.02.2018
number: 85).

RESULTS

There were 668 participants, comprising of an equal
number of males and females. The mean age of the
students was 21.3+2.1 years. Fifty-four (8.1%) students
reported having chronic diseases, 13.2% were regular
smokers, and 2.4% consumed alcohol regularly. Of the
participants, 44.3% were from families whose family
income was over 4500 TL. Sixteen percent of each grade
was represented in the research population. Almost three-
quarters (73.1%) of the participants described themselves

as being overweight or obese.

The metabolic scores of the participants and their
distribution is given in Table 2. Five hundred two (75.1%)
participants, had adequate MET scores of 2501.97+121.97,
and 166 (24.9%) participants had inadequate MET scores
of 209.39+201.66.

MET Score Number / (Percentage) Mean Score + SD Median (min-max)
Adequate 502 (75.1%) 2501.97 £121.97 1680 (600-28560)
Inadequate 166 (24.9%) 209.39 £ 201.66 200 (0-580)
Total 668 (100.0%) 1932.26 + 256.69 1130 (0-28560)
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The MET scores of the medical students according to
characteristics of their mothers and fathers are presented
in Table 3. The median MET scores of students whose
mothers had chronic diseases, were high school graduates
or full-time employed, and performed regular PA were
1020, 1200, and 1680, respectively. The median MET scores

of students whose fathers had chronic diseases, were night
school graduates, in full-time employment, and performed
regular PA were 1540, 1200, 1120, and 1540, respectively.
Having fathers who were high school graduates and either
fathers or mothers engaging in PA significantly affected
the median MET scores of the medical students (p<0.05).

Table 3. Mean MET scores of medical students according to characteristics of their mothers and fathers

Mother Father
MET scores . . . .
Mean (= SD) Median (min-max) Mean (= SD) Median (min-max)
Chronic disease 1020.00 (+ 1774.04) 1589 (0-12160) 1540.00 (+ 2710.97) 1200 (0-12160)
High school graduation 1200.00 (£ 2005.52) 1200 (0-14280) 1200.00 (£1952.93) 1865 (0-14280) *
Full time employment 1200.00 (£ 2075.97) 1858(0-14280) 1120.00 (+ 2368.55) 1936 (0-19920)
Doing physical activity 1680.00 (£2892.47) 2424 (0-19920) * 1540.00 (& 2710.97) 2366 (0-19920) *

* Mann Whitney-U Test is statistically significant, p<0.05

The factors affecting activity among the medical students
are shown in Table 4. As family income dropped, so did
the PA of students (OR: 1.5), similarly the fathers” being

physically active increased PA among medical students
(OR: 2.2). Male medical students performed more PA than
their female peers (OR: 1.7).

Table 4. Distribution of factors affecting the physical activity of medical students

Factors OR* 95% CI P
Sex Male 1.7 1.2-2.5

Female 1 0.004
Grade Clinic level 1.1 0.8-1.6

Pre-clinic level 1 0.57
Self-perception Under weight-normal 1.1 0.7-1.6

Overweight-obese 1 059
Level of income 4501 TL and over 1.5 1.1-2.3
(Median value) 4500 TL and under 1 0.017
PA status of mother Performed PA 1.3 0.8-2.2

No PA 1 0-24
PA status of father Performed PA 2.2 1.3-3.7

No PA 1 0.002

*OR odds relative risk factor
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DISCUSSION

There is no doubt that PA is important in promoting
health for people of all ages. There have been many
studies looking at the various aspects of PA among the
youth and medical students and the effect of physical
activity on them. In a study by Ucok et al. (2011), 18% of
medical students did not meet the WHO PA goals, and
Savci et al. (2006) found that 16% of medical students did
not have enough PA (13,14). The same GPAQ used by
Savci et al. was used by Wattanapisit et al. (2015) on Thai
medical students, reporting that 25.9% of the students
did not perform enough PA (15). The physical inactivity
prevalence of our medical students is in line with the

literature.

Two hundred sixteen third-year medical students in New
Zealand completed a voluntary PA learning module,
consisting of three tutorials and one lecture. After
completing the module, although students perceived
themselves as moderately competent in counselling on
PA, taking the module increased their awareness and
knowledge about PA and their self-perceived confidence
in providing PA advice increased (16). In both Australian
and New Zealand studies, medical students were

physically active and exercising.

The effect of sex on PA in the general population has
been well studied. Research on the PA levels of medical
faculty students (15,17,18) and university students (14,19)
showed that more females than males did not meet the
WHO-defined PA goals. Likewise, in the current study,
females were more physically inactive than their male
peers. This may be a cultural issue because of the gender
bias in public. Males doing regular physical activity may

seem natural but women doing the same is frowned upon.

Looking at the literature on the connection between income
and PA, a Brazilian study conducted on adolescents
found that adolescents, especially males from low income
backgrounds, performed less PA (20). In another study on
the Finnish adult population, PAlevels increased as income
increased (21). Although culturally and economically
different, these two examples present that better income
allows people to do more PA. This suggests that income is
one of the determinants of PA levels.

The children of physically active parents tend to be

physically active. In a study on Brazilian adolescents,
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females were less physically inactive if their parents
were doing PA (20). In a Canadian study, parents doing
PA made their children more physically active than
children whose parents were not (21). Fathers doing PA
has the highest determinant effect in doing PA both on
sons and daughters in a family (22). In our study, the PA
level of the mother and father was designed as a separate
variable; and medical students’ PA level decreases if
their parents PA level is lower than the recommended
level. According to the results of the logistic regression,
the fathers being physically active was an important
factor in the PA levels of medical students. This could
be attributed to the father being taken as a role model
during childhood and adolescence more than any other

family member.

In the literature, it is emphasized that parents have
a significant effect in taking up PA (22, 23). Thus,
parents should be involved when devising intervention
programs for increasing PA levels. Even though it may
be late for current medical student’s PA levels, today’s
medical students will set an example for their patients as

future doctors and parents.

Studies in the relevant literature indicate that as the
education level of parents decreases so do the PA level
of their children (19, 24). In our study, although there
was no significant relationship between the mothers’
education level and the PA level of the medical students,
the father’s education level had a significant effect. The
significant effect of taking the father as a role model and
his education on the PA levels of the medical students
could be attributed to the dominant effect of the father in

patriarchal cultures.

Comparing our findings with the WHO data, the
PA levels of the medical students were similar to the
general population. Since today’s medical students will
play a significant role as future doctors in improving
public health, their role in shaping the health of future
generations is huge. Their understanding of the place
of PA in health promotion and setting an example for
their patients is important. When designing intervention
programs for developing healthy living habits through
PA among medical students, it should be kept in mind
that they will set an example as PA practicing doctors

(prescribing PA, setting PA plans for patients etc.).
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Parents, especially fathers are important figures that
determine their children’s PA levels. When designing
health promotion programs focusing on PA, parents

should also be involved in these activities.

In several places on its website, in its reports and action
plans, the WHO clearly emphasizes that PA is an effective
intervention method for preventing noncommunicable
diseases. Creating healthy living behaviors through
increasing PA levels is not possible just with individual
initiatives, lack of inactivity is a societal problem, thus it
requires population-based, culturally appropriate, multi-
sectoral and milti-disciplinary action plans. As leading
members of the healthcare provision team, doctors should
digest the importance of PA during their practice by
actively participating in PA.

Declarations

The authors received no financial support for the research
and/or authorship of this article. There is no conflict of

interest.

This study was approved by the clinical research ethics
committee of the Gazi University (Date: 12.02.2018

number: 85).

REFERENCES

1. Whaley MH, Brubaker PH, Otto RM, Armstrong LE. ACSM'’s
guidelines for exercise testing and prescription. (7th ed.). Philadelphia:
Lippincott, 2006.

2. LeeIM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT; Lancet
Physical Activity Series Working Group. Effect of physical inactivity
on major non-communicable diseases worldwide: an analysis of
burden of disease and life expectancy. Lancet. 2012;380(9838):219-29.

3. World Health Organization (WHO). Prevalence of insufficient physical
activity. 2018.  Available at https:/ /www.who.int/data/gho/data/
indicators/indicator-details/ GHO/ prevalence-of-insufficient-
physical-activity-among-adults-aged-18-years-(age-standardized-
estimate)-(-) Accessed September 20, 2021

4. Dumith SC, Hallal PC, Reis RS, Kohl HW 3rd. Worldwide prevalence
of physical inactivity and its association with human development
index in 76 countries. Prev Med. 2011;53(1-2):24-8.

5. von Bothmer MI, Fridlund B. Gender differences in health habits
and in motivation for a healthy lifestyle among Swedish university
students. Nurs Health Sci. 2005;7(2):107-18.

6. Dyson R, Renk K. Freshmen adaptation to university life: depressive
symptoms, stress, and coping. J Clin Psychol. 2006;62(10):1231-44.

7. Neumark-Sztainer D, Story M, Perry C, Casey MA. Factors influencing

food choices of adolescents: findings from focus-group discussions
with adolescents. ] Am Diet Assoc. 1999;99(8):929-37.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Turkish Ministry of Health. Tiirkiye Beslenme ve Saglik Arastirmasi
2010: Beslenme Durumu ve Aligkanliklarmin Degerlendirilmesi
Sonug Raporu. Ankara: 2014

Jadczak AD, Tam KL, Yu S, Visvanathan R. Medical students’
perceptions of the importance of exercise and their perceived
competence in prescribing exercise to older people. Australas ]
Ageing. 2017;36(3):E7-E13.

Frank E, Galuska DA, Elon LK, Wright EH. Personal and clinical
exercise-related attitudes and behaviors of freshmen U.S. medical
students. Res Q Exerc Sport. 2004;75(2):112-21.

Adigiizel I, Durusoy R, Mandiracioglu A, Ocek Z. Kiiresel fiziksel
aktivite anketinin (GPAQ) Tiirk¢e’ye uyarlanmasi, giivenilirlik ve
gegerliliginin Bornova Belediyesi calisanlarinda degerlendirilmesi.
Proceedings of 19th National Public Health Congress; 2017 March 15-
19; Antalya, Turkey. Ankara: HASUDER; 2017.

Tiirkiye Hanehalk: Saglik Aragtirmasi: Bulasici Olmayan Hastaliklarin
Risk Faktorleri Prevalansi 2017 (STEPS). Editorler: Uner S, Balcilar M,
Ergiider T. Diinya Saglik Orgiitii Tiirkiye Ofisi, Ankara, 2018.

Ucok K, Geng A, Sener U, Akkaya M, Mollaoglu H. Tip Fakiiltesi
Ogrencilerinde Fiziksel Aktivite Diizeyinin Aragtirilmast. Eur ] Basic
Med Sci 2011;1 (1):33-38.

Sava S, Oztiirk M, Arikan H, Inal ince D, Tokgozoglu L. Physical
activity levels of university students. Arch Turk Soc Cardiol
2006;34(3):166-172.

Wattanapisit A, Gaensan T, Anothaisintawee T. Prevalence of physical
activity and associated factors of medium and high activity among
medical students at Ramathibodi Hospital. Proceedings of the 6th
International Conference on Sport and Exercise Science; 2021 June
9-11; Chonburi, Thailand.

Mandic S, Wilson H, Clark-Grill M, O'Neill, D. A physical activity
learning module improves medical students’ skills and confidence
for advising patients about physical activity. Monten J Sports Sci Med.
2018;7(1): 31-38.

Naim Z, Anwar K, Rahman A, Zuliani N. Physical Inactivity Among
Medical and Non-Medical Students: A Cross Sectional Study. Int J
Public Health Clin Sci. 2016;3(5): 48-58.

Wattanapisit A, Fungthongcharoen K, Saengow U, Vijitpongjinda S.
Physical activity among medical students in Southern Thailand: a
mixed methods study. BMJ Open. 2016;6(9):e013479.

El-Gilany AH, Badawi K, El-Khawaga G, Awadalla N. Physical activity
profile of students in Mansoura University, Egypt. East Mediterr
Health J. 2011;17(8):694-702.

Bastos JP, Araujo CL, Hallal PC. Prevalence of insufficient physical
activity and associated factors in Brazilian adolescents. ] Phys Act
Health. 2008;5(6):777-94.

Garriguet D, Colley R, Bushnik T. Parent-Child association in physical
activity and sedentary behaviour. Health Rep. 2017;28(6):3-11.
Ornelas IJ, Perreira KM, Ayala GX. Parental influences on adolescent
physical activity: a longitudinal study. Int ] Behav Nutr Phys Act.
2007;4:3.

Manganello JA. Health literacy and adolescents: a framework and
agenda for future research. Health Educ Res. 2008;23(5):840-7.
Abdel-Hady EG, Ragaa EM. Physical inactivity among Egyptian and
Saudi medical students. TAF Prev Med Bull 2011; 10(1): 35-44

73


https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-insufficient-physical-activity-among-adults-aged-18-years-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-insufficient-physical-activity-among-adults-aged-18-years-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-insufficient-physical-activity-among-adults-aged-18-years-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-insufficient-physical-activity-among-adults-aged-18-years-(age-standardized-estimate)-(-)

