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ABSTRACT
Background of the study: Physical activity and healthy body composition are crucial for the
overall health and well-being of students of healthcare professions, who are being trained as
future advocates of healthcare.
Aim: This study investigated the relationship between Physical activity and body composition of
final year clinical students of Basic Medical Sciences of the University of Benin, Nigeria.
Methods: This is a cross-sectional study in which 163 participants were recruited using
consecutive sampling technique. The participants were drawn from departments in school of
basic medical sciences including Physiotherapy, Nursing, and Medical Laboratory Science. The
International Physical Activity Questionnaire (IPAQ) was used to assess physical activity levels,
which were categorized as low, moderate, or high. Anthropometric measurements of weight,
height, waist circumference, and hip circumference were taken to calculate body composition
parameters such as Body Mass Index (BMI), Waist to Hip Ratio (WHR), and waist-to-stature
ratio (WSR). Data was summarized using descriptive statistics of mean, standard deviation,
frequencies, percentages; and analyzed using inferential statistics of Pearson Product Moment
Correlation coefficients and chi-square. Level of significance was set at <0.05.
Results: Half (50.3%) of the participants had low physical activity levels, 24.5% had moderate
levels, and 25.2% had high levels. Physical Activity levels had a significant negative correlation
with BMI (r=-0.538, p<0.001) and weight (r=-0.390, p<0.001). A significant negative correlation
was also found between physical activity levels and waist circumference (r=-0.158, p=0.04).
However, no significant correlations were found between Physical activity levels and each of age
and WHR. No significant (>0.05) gender-based correlation was found between physical activity
levels and body composition.
Conclusion: The findings suggest that physical activity is associated with improved body
composition, particularly lower BMI, weight, and waist circumference, among final year clinical
students of the University of Benin. Promoting physical activity programs and maintaining
healthy body composition may be beneficial for this population of future healthcare
professionals.

Keywords: Physical Activity, Body composition, Clinical students, Body Mass Index, Waist
circumference.

INTRODUCTION guidelines for sustaining physical and
A healthy lifestyle has been reported to mental well-being, encompassing general,
reduce the risk of developing lifestyle age, pregnancy, disease, and disability-
diseases such as diabetes, obesity, and specific interventions.* Generally, the WHO
cardiovascular disease.”®* The World Health recommends that individuals should engage
Organization (WHO) has established in 150-300 minutes per week of moderate
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exercise or 75-150 minutes per week of
vigorous exercise.* Physical Activity (PA) is
defined as bodily movements produced by
skeletal muscles resulting in energy
expenditure. Activities such as walking,
gardening, jogging, climbing stairs, or
playing soccer are regarded as physical
activities.

Engaging in PA is linked to a broad range of
health benefits, including healthy growth,
development of the musculoskeletal and
cardiorespiratory systems, maintenance of
energy balance, improved well-being, and
enhanced strength and flexibility across all
age categories.® Physical Activity also
influences body composition and weight
gain.” Body composition, a key factor in
physical fitness, describes the body's relative
amounts of fat and fat-free mass,
encompassing muscle, water, and bone.®
Body composition plays a significant role in
the classification of obesity, nutritional
status, exercise-related gains, and overall
health. Body Mass Index (BMI) is
fundamentally employed as a means of
evaluating weight status, despite it not
distinguishing between different components
of body mass.® This limitation is particularly
relevant for physically active individuals,
who typically have higher body density and
fat-free mass than the general population.
In comparison to BMI, waist-to-stature ratio
and Waist Circumference (WC) are
considered more sensitive and
discriminatory as early indicators of health-
related concerns.!

There is a direct correlation between higher
body fat percentage (%BF) and increased
risk of metabolic and cardiovascular
diseases.!> Hence, body composition
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assessment is crucial for monitoring
performance and training in the athletic
community and assessing the general
population's health status. Regular Physical
Activity has been shown to enhance body
composition and weight control, thereby
reducing the prevalence of chronic
diseases.®

Despite the benefits of PA, 28% of adults
globally do not meet the WHQO's minimum
PA recommendations.'* Evidence suggests a
relationship between PA and %BF, though
prior research has shown inconsistent results
across different age groups. An inverse
relationship between PA and BF% was
observed in middle-aged adults due to
reduced metabolic rates associated with
aging.'® However, the relationships between
PA and %BF have found to be comparable
among young adults.®

Furthermore, studies on body composition
have predominantly considered BMI, often
overlooking other significant metrics. The
significance of comprehensive  body
composition metrics early in adulthood has
not been fully explored, and existing studies
have produced inconsistent results.'® More
studies on body composition variables
among young adults would provide data to
enhance understanding of the interplay
between PA and body composition.

Clinical students are categories of young
adults who are being trained as future
healthcare  advocates. = This  student
population experience high levels of stress
due to their busy schedules and heavy
workloads, leading to a decline in physical
fitness shortly after enrolling in medical
college.!” Given that clinical students are
future health promotion advocates and
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crucial to the sustainable development of the
medical and health fields, their physical
fitness warrants attention. Therefore, this
study was designed to investigate the
relationship  between PA and body
composition of final-year clinical students of
Basic Medical Sciences at the University of
Benin.

MATERIALS AND METHOD

This study was a cross-sectional design.
Participants were final year clinical students
drawn  from  the  departments  of
Physiotherapy, Nursing, and Medical
Laboratory Science in the School of Basic
Medical Science of the University of Benin.
Inclusion criteria were only apparently
healthy male and female students that were
not undergoing any medical treatment or
diet related to body weight management.
Participants with acute or chronic conditions
like hypothyroidism, Type Il Diabetes and
those unwilling to participate were excluded
from the study.

Sampling and Study Design:
Participants were recruited using
consecutive sampling technique. The sample
size was determined using Taro Yamane
sample determination formula for a known
population given by n = N/(1+N [e]?)),
Where: n= minimum sample size required,
N=sample population=274 students
from the listed departments,
e = margin of error=0.05.

Thus, n = 274/(1+274[0.05]%))
=162.61=163,
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Hence, one hundred and sixty-three
participants who were readily available and
agreed to participate were recruited for this
study.

Ethical Considerations:

The ethical approval for this study was
sought and obtained from the Ethical and
Research Committee of College of Medical
Sciences, University of Benin, Edo state.
Participants' consents were obtained, privacy
was ensured, and they were briefed on the
study's purpose before participation.

Procedure for Data Collection

Participants were given consent form and
briefed on the research aim before
questionnaires were issued to them. Copies
of the questionnaires were distributed to the
participants who were allowed sufficient
time to complete the questionnaires and
retrieved before assessing the
anthropometric  parameters of  weight,
height, waist and hip circumferences of
participants.

The questionnaire distributed to participants
was the International Physical Activity
questionnaire (IPAQ) which was used to
assess participants’ levels of PA. The IPAQ
IS an instrument designed primarily for
population surveillance of PA among adults
(age 15 and above).!® Its development
commenced in Geneva in the year 1998 and
was followed by extensive reliability and
validity testing across 12 countries in 2002.
The finding suggests that it has acceptable
measurement properties for use in many
settings and different languages and is
suitable for population-based prevalence
studies of participation in PA. The IPAQ
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used in this study has 7 items providing
information on time spent in moderate to
vigorous intensity PA and in sedentary
activities during the last 7 days. The IPAQ
has high reliability’® of 0.80. The PA level
in this study was reported in categories (low
activity levels/inactive, moderate activity
levels, or high activity level) and as a
continuous variable (MET minutes/week)
according to the scoring system provided by
IPAQ. To get the continuous variable score
from the IPAQ (MET minutes/week) we
considered walking to be 3.3 METs,
moderate PA as 4.0 METSs, and vigorous PA
to be 8.0 METSs. Total MET minutes of PA a
week was calculated by adding MET
minutes achieved in each category (walking,
moderate activity and vigorous activity).

The mechanical weighing scale was used to
assess participants’ weights to the nearest
0.1Kg. Participants were instructed to stand
erect on the weighing scale bare footed with
object free light clothing shots. The
researcher read the weighing scale and
record the values obtained. The height
meter was used to measure the height of the
participants to the nearest 0.1 metre (m). The
participants were instructed to stand erect by
the height metre during which the height
scores were obtained and recorded. The BMI
of the participants were calculated using the
formula BMI=weight/height? in Kg/m?.

Waist  circumference  was  measured
according to the procedure described by the
National Heart, Lung, and Blood Institute of
North American Association for the Study
of Obesity.’® To measure the WC, the
researcher located the upper hip bone and
the top of the right iliac crest of each
participant. Thereafter, placed a measuring
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tape around the abdomen at the level of the
iliac crest. The researcher ensured that the
tape is snugged, not compressing the skin,
and paralleled to the floor before reading the
tape measure at the end of the participant
normal expiration to the nearest 0.5cm. The
obtained values were converted to the
nearest 0.5m. Hip Circumference (HC) was
measured with a tape measure at the level of
the widest circumference of the participants’
hip, which is usually the widest level of the
iliac crest of the participants. The readings
were obtained in the nearest 0.5cm and
converted to the nearest 0.5m for recording.
The WHR of participants was calculated as
WC/HC.

Data Analysis:

Data were summarized using frequencies,
percentages, means and standard deviation.
Inferential statistics of Pearson Moment
correlation coefficient was used to assess the
relationships between PA and each of age,
weight, BMI, WC and WHR of the
participants. Also, Chi-square statistics was
used to assess the association between PA
and gender. Level of significance was set at
p < 0.05.

RESULTS
One hundred and sixty-three participants
completed this study. 89(54.6%) of the
respondents were males and 74(45.4%) were
females. 89(54.6%) of the respondents were
students of physiotherapy department,
40(24.5%) were nursing students and
34(20.9%) were medical laboratory science
students. A significant majority 141(86.5%)
of the respondents were Christians, while
22(13.5%) were Muslims. 57(350%) of the
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respondents had normal weight, 56(34.4%)
were overweight while 38(23.3%) were
obese (Table 1). The ages of the
respondents ranged from 21 to 30 years with
a mean age of 25.50 + 2.58 years. The
weight of the respondents ranged from 40 to
106Kg with a mean weight of 73.53+ 13.11
Kg. The height of the respondents ranged
from 1.47m to 1.96m with a mean height of
1.68 +£0.11m. The BMI of the respondents
ranged from 14.84Kg/m? to 36.21Kg/m?
with an average BMI of 26.04+ 4.96 Kg/m?.
The waist circumference of the respondents
ranged from 0.63m to 1.04m with a mean of
0.82+0.08m. The hip circumference ranged
from 0.73m to 1.50m with a mean of 1.00+
0.14m. The WHR ranged from 0.69m to
0.98m with a mean of 0.83+0.08m (Table
2); 82(50.3%) of the respondents had low
PA level, 41(25.2%) had high PA level and
40(24.5%) of the respondents had moderate

PA level. The mean IPAQ Score was
reported to be 2019.88 £+ 2997.63 (Table 3).
There was a negative significant relationship
(r=-0.538, p=<0.001) between PA and BMI.
There was a negative significant relationship
(r= -0.390, p=<0.001) between PA and the
weight of the respondents. There was a
negative significant relationship (r= -0.158,
p=0.04)  between PA and  waist
circumference. However, there was no
significant relationship (p>0.05) between
PA and age. There was also no significant
relationship (p>0.05) between PA and waist-
hip ratio of the respondents (Table 4).

Also, the study found that there was no
significant relationship (X?=4.821, p=0.09)
between the PA level and the gender of the
respondents (Table 5)

Table 1: Socio-demographic parameters of the respondents n=163
Variable Category Frequency Percentages
Gender Male 89 54.6
Female 74 45.4
Departments MLS 34 20.9
Nursing 40 24.5
Physiotherapy 89 54.6
Religion Christian 141 86.5
Muslims 22 135
Underweight 12 7.4
BMI
Normal weight 57 35.0
Overweight 56 34.4
Obese 38 23.3

Keys: MLS=Medical Laboratory Science; BMI= Body mass index
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Table 2: Physical characteristics of the respondent

Variable Minimum Maximum Mean = SD
Age (years) 21 30 25.50 + 2.58
Weight (Kg) 40 106. 73.53+13.11
Height (m) 1.42 1.96 1.68+0.11
BMI (Kg/m?) 14.84 36.21 26.04 + 4.96
Waist circumference 0.63 1.04 0.82 +0.08
(m)
Hip  circumference 0.73 1.50 1.00+0.14
(m)
WHR 0.69 0.98 0.83 +0.08
Keys: BMI= Body Mass Index; WHR=Waist to Hip Ratio
Table 3: Physical Activity level of the respondents
Variable Category Frequency Percentages
Physical Activity Low 82 50.3
Moderate 40 245
High 41 25.2
Mean = SD
IPAQ Score 2019.88 £+ 2997.63

Table 4: Pearson correlation coefficient between Physical Activity and BMI, weight, waist
circumference, waist-hip ratio of respondents

R P
Physical Activity * BMI -0.538 <0.001
Physical Activity * weight -0.390 <0.001
Physical Activity * Age 1 0.173
Physical Activity * WC -0.158 0.04
Physical Activity * WHR -0.051 0.518

Keys: BMI=Body mass index, WC=Waist circumference; WHR=Waist to hip ration

R
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Table 5: Chi-square statistics between Physical Activity level and gender

Male Female X2 P
Low 50 32 4.821 0.09
Moderate 16 24
High 23 18
this present study is at variance with the
DISCUSSION

It is well recognized that a preventable risk
factor for non-communicable diseases like
diabetes mellitus, hypertension, and others is
physical inactivity. Increased physical
fitness, a better capacity for stress
management, and stronger self-esteem are
all brought about by regular Physical
Activity.?l This study was evaluated the
relationship between PA levels and body
composition of final year clinical students of
Basic Medical Sciences, University of
Benin, Nigeria.

The findings of this study of more male
medical student than female agrees with the
report of a similar study by Yadav et al that
there were more male students as compared
to s students undergoing medical training.??
More than half of the respondents of this
study had low PA level which is not in
tandem with the findings by Yadav et al,
although, in both studies, high PA level had
the least prevalence among the respondents.
However, the finding of high prevalence of
low PA in this study is consistent with the
finding from a similar study done by Ashok
et al which reported high prevalence of
students with low PA.2® On the other hand,
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findings from a similar study by Nada et al
that reported higher prevalence of high PA
among medical students in Morrocco.?*
Reduced PA in late teens or early adulthood
which are active years of life might induce
sedentary behavior in middle age and
increase the risk of non-communicable
diseases such as Diabetes mellitus,
hypertension, coronary heart disease among
others. These findings of this study
underscore the importance of promoting
regular PA among students to manage body
weight and reduce central obesity, both of
which are critical in preventing non-
communicable diseases such as diabetes,
hypertension, and coronary heart disease.
Given that over half of the respondents had
low PA levels, there is a need for
interventions aimed at increasing PA among
students, such as incorporating more
physical activities into their daily routines or
academic schedules.

The findings of this study that PA was
negatively correlated with BMI implies that
an increase in the PA levels resulted in a
decrease in the BMI of the respondents and
vice versa. This finding is at variance with
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the findings of Yadav et al which reported
that there was no significant relationship
between PA and BMI. Similarly, Goel et al
and Preto et al found no association between
PA and BMIL?® 2 The findings of this
present study is consistent with the report of
You et al that PA and BMI are correlated,
although weakly.® Also, the finding of this
study of negative relationship between PA
and the weight of the respondents meant that
as PA levels of the respondents increases,
weight decreases and vice versa. Also, the
same interpretation applies to PA levels and
WC of the respondents which were
negatively related in this study. This finding
is consistent with the reports of Yadav et al
that found a negative correlation between
PA and WC. These insights of relationship
between PA and anthropometric parameters
of weight, BMI and WC can inform health
promotion  strategies  targeting  these
characteristics of respondents to enhance
their PA levels and overall health. However,
PA levels of respondents were comparable
to age and WHR. The finding of no
relationship between PA and WHR in this
study contrasts with the finding of Yadav et
al which reported a negative correlation
between PA and WHR. Therefore,
respondents age and WHR do not influence
their PA level.

In Summary, this study highlights the
critical need for comprehensive strategies in
medical education to promote PA and
healthy body composition. By adopting
these recommendations, medical schools can
foster healthier lifestyles among students,

equipping them to become effective
advocates for active living in their
professional and personal lives. These
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changes could lead to significant benefits for
both future healthcare professionals and the
patients they will serve. Notably, over half
of the participants had low PA levels, which
IS concerning given their impending roles as
healthcare providers. To address these
issues, the  researchers  recommend
implementing structured PA interventions in
medical curricula, incorporating
comprehensive body composition
assessments into routine health screenings,
and providing targeted education on the
importance of PA. Additionally, establishing
mentorship programs and peer support
networks, advocating for institutional policy
changes to promote PA, and conducting
longitudinal studies to understand long-term
impacts are advised. Future studies should
explore the underlying factors contributing
to the low PA levels observed and evaluate
the effectiveness of targeted interventions to
increase PA among university students.

CONCLUSION

This study highlights significant correlations
between PA levels and BMI, weight, and
waist circumference among final year
clinical students. However, no significant
relationships were found between PA levels
and age or WHR. There was no gender-
based influence of PA on anthropometric
parameters of respondents, suggesting that
all students can benefit equally from regular
PA.
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