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ABSTRACT

Background: Obesity is a leading preventable cause of death worldwide, with increasing rates
in adults and children . Several studies had investigated the relationship between physical
activity and obesity but this relationship is still controversial and few attempts were made to
study this relationship among medical students especially in Sudan. Therefore, the aim of this
study was to determine the relationship between physical activity level and obesity among the
medical students of the International University of Africa. Methods: This was cross section
descriptive facility- based study conducted among 200 medical students at International
University of Africa (IUA) selected by stratified random sampling. Data were collected by
self-administered questionnaire which included sociodemographic data. Anthropometric
measurements were done for each participant. Physical activity level was determined by the
short form of the international physical activity questionnaire (SF-IPAQ). Data were analyzed
using SPSS version 23 program. Descriptive data were presented as means and standard
deviations of means or percentages. Correlation analysis and Chi-Square test were used to
assess associations/ differences between different variables. P<0.05 was considered
statistically significant Results: The mean age of participants was 21.76+2.48 years. The
prevalence of obesity among students was 6.5% and most of the students had either low or
moderate physical activity level (24.5% and 48.5% respectively). Male students had higher
level of physical activity than female students (P<0.001). There was no significant relationship
between physical activity level and obesity in both male and female students. Conclusion: The
study revealed insignificant relationship between obesity and physical activity level.
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INTRODUCTION

Guthold, 2005). Recent surveys found that in Kuwait,

Obesity is a medical condition in which excess body fat
has accumulated to the extent that it may have a
negative effect on health (WHO, 2015). Obesity is a
leading preventable cause of death worldwide, with
increasing rates in adults and children (WHO, 2015).
In 1997 the WHO formally recognized obesity as a
global epidemic (WHO, 2015) and in 2013, the
American Medical Association classified obesity as a
disease (Andrew Pollack, 2013). In 2014, 600 million
adults (13%) and 42 million children under the age of
five were obese (WHO, 2015). Kuwait, Bahrain, Saudi
Arabia and United Arab Emirates are in the list of top
ten countries worldwide in term of obesity (Ono and
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48% of females and 36% of males were obese, whereas
77% of females and 74% of males were overweight
(World Health Organization (WHO), 2009). In Saudi
Arabia 44% of the female population and 28% of the
male population were found to be obese. However,
71% of women and 66% of men were reported to be
overweight (World Health Organization (WHO), 2009).
A study conducted in Sudan revealed that the combined
prevalence of obesity and overweight is 37.50%
(18.75% in each case) among the included subjects
(Ahmed et al., 2011). Sedentary lifestyle plays a
significant role in obesity. The level of physical activity
is reduced in developing countries and sedentary
behaviors have risen (Musaiger et al., 2016), and there
has been a large shift towards less physically
demanding work (World Health Organization, 2004).
Currently at least 30% of the world's population gets
insufficient exercise, this is primarily due to increasing
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use of mechanized transportation and a greater
prevalence of labor-saving technology in the home
(World Health Organization, 2004), which may
contribute to the occurrence of obesity and other
chronic diseases (Musaiger et al., 2016). Prospective
observational population studies in adults, from the last
20 year, with physical activity measured at baseline
were few, and had given inconsistent results with
regard to the effect of physical activity on body weight
change and development of obesity (Andersen et al.,
2000). Several studies reported a negative association
between physical activity and weight gain, i.e. that
lower physical activity predicts higher subsequent
weight gain (Schmitz et al., 2000; Sherwood et al.,
2000; Wagner et al., 2001; Wenche and Holmen,
2004). On the other hand some studies did not find an
association (Rainwater et al., 2000; Ball, 2002) and one
study reported a reverse association, suggesting that
higher baseline levels of BMI predict future low levels
of physical activity (Petersen et al., 2004).These
discrepancies in results may be due to variations in
sample size, study designs, publication bias and
presence of confounding factors (Wareham et al.,
2005). It has been suggested that physical activity at
baseline is not related to weight gain, but that the
converse is true, as a higher BMI at baseline is related
to an increased risk of later physical inactivity
(Petersen et al., 2004). This raises important questions
about reverse causality. However, it is difficult to
determine the direction of causality for this type of data
because of the marked difference in the measurement
precision of physical activity and obesity (Wareham et
al., 2005). Longitudinal studies that use more accurate
measurement of both activity and weight change might
be able to more accurately estimate the true relationship
between changes in these measures (Wareham et al.,
2005).However, ultimately there remains a ‘chicken
and egg’ argument, which may not be resolvable using
observational data (Wareham et al., 2005).

Since medical student are the future doctors and role
models in our community. They will have heavy
stressful work in future and they need to be healthy and
to keep themselves away from risk factors of diseases
like obesity. Doctors’ behavior doesn’t just impact
them and their families it had an impact on all
community (Yousif et al., 2019). Although several
studies had been conducted worldwide to determine the
relationship between obesity and physical activity
among medical students, to the best of our knowledge
minor attempts were made to investigate this
relationship among Sudanese medical students.
Therefore, the aim of this study was to determine the
relationship between physical activity level and obesity
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among the medical students of the International
University of Africa in Khartoum, Sudan.

METHODS

This was observational descriptive cross-sectional
facility-based study conducted among medical students
at the International University of Africa. Any student
with chronic diseases like chronic renal failure, liver
failure, tuberculosis or endocrine disorders was
excluded from the study. Two hundred students,
selected by systematic random sampling, were included
in the study. Sociodemographic data were collected by
self -administered questionnaire (age, gender). Weight
was measured using normal weighing scale with
subject taking off shoes and recorded to the nearest 0.5
Kg. Height was measured using a measuring tape, with
the individual standing straight next to the wall, with
the heels, buttocks, shoulders and occiput touching the
wall without shoes and recorded to the nearest 0.1 cm.

Body Mass Index was calculated from the
anthropometric data collected using the following
equation:

BMI = weight (Kg)/Height2 (m2) (WHO, 2015)
Physical activity level was assessed using the short
form international physical activity questionnaire
(IPAQ) which assesses the individuals physical activity
in the past 7 days as part of their everyday lives, which
includes the following domains like walking, moderate
activity which requires moderate physical effort like
carrying light loads and double tennis and vigorous
activity which requires hard physical effort like heavy
lifting, digging and aerobics; and all these activities
should have taken at least 10 minutes at a time. Scores
were given for each domain which was converted into
MET- minutes/week. The following values were used
for the analysis of IPAQ data: Walking = 3.3 METS,
Moderate PA = 4.0 METs and Vigorous PA = 8.0
METs (Research, 2004). Finally, the candidates were
categorized into low, moderate and high physical
activity groups based on their MET values (Brisbois et
al., 2012).

For further analysis the participants were classified into
male and female students (96 and 104 respectively).
Data were analyzed using SPSS version 23. Descriptive
data were presented as means and standard deviations
of means or percentages. Correlation analysis was used
for assessing associations between BMI and physical
activity level. Chi-square test with 95% confidence
level was used to determine the relationship between
the gender and physical activity and between gender
and obesity. P<0.05 was considered statistically
significant.
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Ethical consideration:

The study was approved by the ethical committee at the
international university of Africa and written consent
was obtained from each participant.

RESULTS

The mean age of students was 21.76 years +2.48. Fifty
two percent (104) of the study participants were
females while 48% (96) were males. The mean weight
of the students was 65.17 kg £15.5. Their mean height
was 1.69 m0.09. The mean body mass index (BMI)
was 22.48+4.42 (Table 1)

Table 1: Anthropometric measurements of students
(N=200)

Weight Height BMI

(Kg) (m) (Kg/m2)

Mean 65.17 1.69 22.48
SD 15.51 0.09 4.43

According to the WHO classification of obesity, more
than half of male and female medical students were
normal (61.5% and 56.7 respectively), while 11.5% of
males and 18.3% of females were overweight were and
only 9.4 % of males and3.8% of females were obese.
Chi-square test revealed no significant difference in
BMI classification between male and female students
(P value = 0.22) (Fig. 1). Our study shows that 24.5%
of student had low physical activity level, 48.5% had
moderate and 27 % had high physical activity level.
When the analysis was applied to each sex separately,
39.6% of male students had high level of physical
activity than female students (39.6% and 15.4%
respectively) while 42.7% of male and 53.8 % of
females had moderate level. Female students had lower
level of activity than males (30.8% and 17.7%
respectively). Chi-square test revealed significant
difference in physical activity level between male and
female students (Chi-square value = 15.85, P value
<0.001) (Fig. 2). Pearson correlation test shows
insignificant relationships between physical activity
and BMI in both male and female students (Pearson
correlation = 0.05, P value =0.33 for males and Pearson
correlation = 0.25, P value= 0.16 for females). (Figs.
3A and B).
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Fig. 1. Association between gender and Body mass Index
classification Chi-square value = 4.38 P-value =0.22

The prevalence of obesity among medical students,
observed in this study, is in consistence with various
studies conducted nationally and worldwide. In this
study 6.5% of the undergraduate medical students were
obese, which is less than the prevalence among medical
students at Ribat university 9.2% (Abdalla and
Mohamed, 2008) . However, it is similar to Ajman
study in which the prevalence was 6.9% (Ahmed et al.,
2015).
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Fig. 2. Association between gender and Physical activity

(Chi-square value = 15.85, P-value of association test <
0.001)

Mohammed and Ahmed



Relationship between physical activity level and obesity

Male Students

Female Students

450 350~ B
4009
30.0—
3507
—_ 25.0-
= 30.0 ,-" .,- .
[11] : :
20.07 " -
250 .
15.04
2004
15.04 10.04
B :‘DI.‘:BO 40600 600‘0.0 800‘0.0 100&00 1'.‘0;}00 If': 100‘0.0 200‘0 4] ‘300‘0 i 400‘0.[) SDE;D a BDD:}O
Physical activity (METiminiweek) Physical activity (METImin/week)
Fig. 3. The relationship between physical activity and BMI across gender (A: Male students, B: Female students)

medical students at Ribat university 9.2% (Abdalla and
Mohamed, 2008) . However, it is similar to Ajman
study in which the prevalence was 6.9% (Ahmed et al.,
2015) . . An Indian study conducted at Azeezia medical
college showed a prevalence of 6.3%(Napolean and
Stephen, 2014) , another closely related result are the
Indian Kanchipuram 8.6%(Kokila Selvaraj, 2013) and
west Bengal 9%(M. Basu, K. Sarkar, B. Shahbabu, S.
Ray, G. Barik, 2016) studies performed on medical
students of both districts, slightly lower figures 4.3%
were seen in the study of Crete Greece(Bertsias et al.,
2003), the Malaysian study by Boo N Y et al. 2010
(3.3%)(Boo N Y, Chia G J Q, Wong L C, Chew R M,
Chong W, 2010) and the AIMST University in
Malaysia ~ which  showed a prevalence of
5.2%(Gopalakrishnan et al., 2012).

The impact of exercise intensity on change in body
composition is uncertain (Ekelund et al., 2007). Most of
the students in this study are minimally active 48.5%
and highly active 27% followed with least figures by
inactive individuals with 24.5% this was in consistence
with the Napolean Reny et al. 2014 study which found
that 40.2% of students were doing exercise of which
15% did daily exercise and 25% did regular exercise
while the rest do exercise occasionally; 59.8% of
candidates were physically inactive (Napolean and
Stephen, 2014). In the Wattanapisit A et al. 2016 study,
less than half of participants (49.5%) were physically
active (Wattanapisit et al., 2016) , in line with this is
the Basu et al. 2016 results which concluded that only
34% of the study population had habit of regular
exercise(M. Basu, K. Sarkar, B. Shahbabu, S. Ray, G.
Barik, 2016). This was not the case in the sandheep
sugathan et al. 2014 study were overweight and obese

20 J. Afr. Ass. Physiol. Sci. 7 (1): 2019

students did engage in exercise for more than 60
minutes duration per week, but was not meeting the
required physical activity level (Sugathan and Bagh,
2014). The present study showed significant high
physical activity levels among male compared to
female students. This finding in in agreement with
previous studies (Rao et al., 2012; Al-Asousi and El-
Sabban, 2016; Wattanapisit et al., 2016) However,
other studies either disclosed insignificant difference
(Bakr, Ismail and Mahaba, 2002; Alkahtani and Awad,
2016)or females predominance(Bergier et al., 2012)

In the present study, no significant association was
found between the physical activity level and obesity
in both sexes which is supported by the studies of
Napolean Reny et al. 2014 (Napolean and Stephen,
2014), Boo et al. 2010 (Boo et al 2010); Wattanapisit et
al. (2016) as well as the Kanchipuram study which
also revealed that physical activity and obesity were
statistically insignificantly related; although, most
participants follow a sedentary lifestyle e(Kokila
Selvaraj, 2013). In the Swedish prospective case-
control study by U Ekelund et al. 2007 Physical activity
and Physical Activity Energy Expenditure are only
weakly related to gain in Body Weight and Fat Mass,
therefore among obese individuals change in activity
level was not related to change in BW and FM
(Ekelund et al., 2007) which was also in line with our
study. But in some of the studies conducted on medical
students, physical inactivity was significantly
associated with obesity; this is the case in Basu et al.
2016(M. Basu, K. Sarkar, B. Shahbabu, S. Ray, G.
Barik, 2016) and sandheep sugathan et al. 2014
(Sugathan and Bagh, 2014) results.

Conclusion: In this study, most of medical students had
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low to moderate physical activity levels and male
students had higher activity level than females. Male
students had more physical activity level than females.
There was no significant relationship between obesity
and physical activity level. Further large-scale cohort or
interventional studies are needed to reinvestigate this
relationship.
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