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Abstract

Background: Obesity is a major public health concern globally and increasingly
affects university students due to sedentary behavior and poor lifestyle choices. In
Bangladesh, the rising trend of obesity among undergraduates is linked to reduced
physical activity, academic stress, and dietary changes associated with urbanization
and campus life. Objectives: This study aimed to determine the prevalence of
obesity and its association with physical activity among undergraduate students at
Bangladesh Health Professions Institute (BHPI). Specific objectives included
evaluating socio-demographic characteristics, measuring obesity levels through BMI,
assessing physical activity levels, and analyzing the correlation between obesity and
physical activity. Methodology: A cross-sectional study was conducted among 163
undergraduate students aged 18—25 at BHPI. Data were collected via structured face-
to-face interviews using the International Physical Activity Questionnaire (IPAQ)
and anthropometric measurements to calculate BMI. Data were analyzed using SPSS
v27.0, and associations were tested using the Fisher-Freeman-Halton Exact Test.
Results: Among 163 participants, 68.1% had normal BMI, 19.0% were pre-obese,

3.1% were obese (Class 1), and 9.8% were underweight. Most students (82.2%)
reported moderate physical activity, 17.8% had low activity, and none reported high
levels. A statistically significant association (p < 0.001) was found between BMI and
physical activity levels. Discussion: The findings highlight a moderate level of
physical activity among most students, yet none reached high-intensity activity levels.
Despite a majority having normal BMI, the presence of obesity and its link to physical
inactivity signals a need for targeted interventions. Compared to studies in other
regions, BHPI students exhibited better BMI outcomes but lower physical activity
intensity. These findings suggest the importance of structured health programs at
universities to promote active lifestyles. Future research should focus on longitudinal
and qualitative methods to explore behavioral drivers and intervention outcomes

across broader student populations.

Keywords: Obesity, Physical Activity, Undergraduate, Bangladesh, BMI



Chapter-i Introduction

1.1 Background

Obesity is a condition characterized by excessive fat accumulation, which can adversely
affect an individual’s health (World Health Organization, 2024). It is typically
measured using Body Mass Index (BMI), with a BMI of 25-29.9 classified as
overweight and a BMI of 30 or above classified as obese ((Yousif, Kaddam and
Humeda, 2019)). Overweight and obesity are associated with numerous health risks,
including cardiovascular diseases, diabetes, hypertension, and certain cancers
(Chauhan & Modi, 2019). In Bangladesh, as in many developing countries, the
prevalence of obesity is rising rapidly, particularly in urban areas where lifestyle
changes such as reduced physical activity and increased consumption of high-calorie

foods are more common (Solayman et al., 2015)

Globally, the World Health Organization (WHO) estimates that more than 2.5 billion
adults are overweight, with around 890 million adults living with obesity (World Health
Organization: WHO, 2024). Bansal et al. (2024) identified a combined prevalence of
19.3% for overweight and obesity among South Asian youth, with individual estimates
of 12.4% for overweight and 6.6% for obesity, underscoring a rising public health
concern in the region. A systematic review found that the prevalence of obesity in
Bangladesh is approximately 8.9%, with overweight rates at 13.6%(Bansal et al., 2024).
Urban areas report obesity rates as high as 24% among adults (Mr et al., 2024). In rural
populations, obesity prevalence is around 26.2%, with central obesity affecting 39.8%
of individuals (Siddiquee et al., 2015). A study reported that 7.2% of students at
Bangladesh were classified as obese, while 25% were overweight (Paul et al., 2015).
This trend is not limited to adults, as children and young adults, including university
students, are increasingly affected by obesity due to changing lifestyles that favor
sedentary behaviors and high-calorie diets (Kazmi et al., 2021).

Physical activity is defined as any bodily movement produced by skeletal muscles that
requires energy expenditure (World Health Organization, 2024). It is one of the most
effective ways to prevent and manage obesity (Hruby and Hu, 2015). The World Health
Organization recommends that adults, including university students, engage in at least

150 minutes of moderate-intensity aerobic activity or 75 minutes of vigorous-intensity



aerobic activity per week to maintain a healthy weight and reduce the risk of chronic
diseases (World Health Organization, 2019). Physical activity helps to balance energy
intake and expenditure, improves metabolic health, and reduces the risk of obesity-
related complications such as cardiovascular disease and diabetes (Kazmi et al., 2021;

Varghese & Azeem, 2021).

For university students, maintaining an active lifestyle can be challenging due to
academic pressures, increased screen time, and limited access to recreational facilities
(Antony & Azeem, 2021). As a result, many students experience a decline in physical
activity levels during their university years, which contributes to weight gain and the
development of obesity. Research conducted in Peshawar, Pakistan, revealed that
13.7% of undergraduate students were physically inactive, while 52.9% were classified
as overweight or obese (Kazmi et al., 2021). Similar trends have been observed in
Bangladesh, where students’ sedentary lifestyles and poor dietary habits are

contributing to the rising prevalence of obesity (Sultana, 2021).

Obesity among undergraduate students is a growing concern in many countries,
including Bangladesh. A study conducted at Jahangirnagar University found that 7.2%
of students were obese and 25% were overweight, with males having a higher
prevalence of obesity than females (Paul et al., 2015). In India, a study conducted
among medical students revealed that 52.9% were either overweight or obese, with
abdominal obesity present in 30.3% of the students (Chauhan & Modi, 2019). Similarly,
research conducted in Malaysia reported that 15.9% of medical students were classified
as pre-obese, while 5.2% were classified as obese (Gopalakrishnan et al., 2012). These
findings highlight the widespread nature of the obesity epidemic among young adults
in South Asia.

The prevalence of obesity among university students is concerning, as it increases the
risk of developing chronic diseases later in life, including hypertension, type 2 diabetes,
and cardiovascular diseases (Niranjan et al., 2016). Additionally, obesity can have
psychological consequences, including low self-esteem, depression, and anxiety, which
can further impact students’ academic performance and overall well-being (Krishna et

al., 2021).

The association between physical activity and obesity is well-established in the



literature. Physical activity helps regulate body weight by increasing energy
expenditure, improving cardiovascular and metabolic health, and reducing the risk of
chronic diseases (Cox, 2017). A study conducted among Sudanese medical students
found that regular physical activity was associated with lower BMI levels, while
students with low physical activity levels were more likely to be overweight or obese
(Yousif et al., 2019). Similar trends have been observed in Bangladesh, where students

who engage in regular physical activity are less likely to be obese (Sultana, 2021).

Despite the wealth of research on the relationship between physical activity and obesity,
there are several limitations in the existing body of literature. Many studies rely on self-
reported data, which may be subject to recall bias and inaccuracies. Additionally, cross-
sectional studies, which are commonly used to assess the prevalence of obesity and
physical activity levels, do not provide information on causality or long-term trends

(Popat & Shabiethaa, 2023).

In Bangladesh, research on the prevalence of obesity and its association with physical
activity among university students is still limited. Most studies focus on urban
populations, where lifestyle factors may differ from rural areas. There is a need for more
comprehensive research that includes both urban and rural students to better understand

the factors contributing to obesity in different settings (Paul et al., 2015).



1.2 Rational

The prevalence of obesity is increasing across Asia, including Bangladesh. According
to the World Health Organization (WHO), the prevalence of overweight and obesity in
South-East Asia has risen significantly over the last few decades (WHO, 2021). In
Bangladesh, a study found that the prevalence of overweight and obesity among
university students was approximately 20% (Nahar and Rahman, 2019)). This trend
necessitates focused research to understand contributing factors. The transition to
university often involves significant lifestyle changes, including dietary habits and
physical activity levels. Research indicates that students frequently adopt unhealthy
eating patterns and reduce physical activity due to academic pressures and lifestyle
changes (Hossain and Khatun, 2020). Understanding these shifts is crucial for
developing effective interventions. Many university students do not engage in adequate
physical activity, contributing to rising obesity rates. A study by Rahman and Islam
(2021) found that only 25% of university students in Bangladesh met the recommended
levels of physical activity. Identifying barriers to physical activity can help develop
targeted interventions. Establishing healthy habits during university years is vital for
preventing obesity-related diseases later in life. Due to the growing prevalence of
obesity, and the related health risks that it is essential to investigate the prevalence of
the condition and connection with physical activity in students studying in Bangladesh.
While there is existing research on obesity and physical activity, studies specifically
focusing on undergraduate students are limited. This research can fill gaps in the
literature and contribute to a better understanding of this demographic. These findings
will help in shaping public health policies and establishing specific interventions that
aim to increase physical activity and fight obesity among students at universities in
Bangladesh. The study is expected to aid in the overall effort to reduce the growing
obesity epidemic in Bangladesh and boost the health of young people across the

country.



1.3 Research question

What is the prevalence of obesity and its association with physical activity among

undergraduate students in BHPI?



1.4 Aim of the study

To find out the levels of physical activity and prevalence of obesity among

undergraduate students in BHPI.

1.5 Objectives

1.5.1 General objective
To determine the levels of physical activity and prevalence of obesity among

undergraduate students in BHPI.

1.5.2 Specific objectives
To,

7 Explore the socio-demographic state of undergraduate students in BHPI.
[0 Know the obesity prevalence among undergraduate students at BHPI.
[0 Determine the levels of physical activity among undergraduate students in

BHPI.

01 Determine association of obesity and physical activities.



1.6 Conceptual framework

Independent Variables Dependent Variable

Physical Activity Levels
-Type of Physical Activity R Obesity




1.7 Operational definition

Obesity

A Body Mass Index (BMI) greater than 30 is classified as obesity
Physical Activity

Physical exercise refers to intentional activities involving moderate or vigorous effort,
such heavy lifting, aerobics, fast bicycling or light bicycling, doubles tennis, walking,

done for at least 10 minutes at a time during the past 7 days.
Undergraduate Students

Individuals enrolled in a bachelor's degree program at the Bangladesh Health
Professions Institute (BHPI), typically aged between 18 and 25 years, including
students pursuing degrees in Occupational Therapy (OT), Physiotherapy (PT), and
Speech and Language Therapy (SLT).



Chapter-ii Literature review

Obesity is widely acknowledged as a significant public health problem on a global
scale, and it is especially prevalent among young adults who are enrolled in university
settings. A Body Mass Index (BMI) of 30 or higher is typically used to determine
whether or not an individual is obese. According to the World Health Organization
(2020), obesity is defined as an abnormal or excessive accumulation of fat that poses a
risk to one's health. According to Fitzgerald et al. (2018), the transition from high school
to college frequently coincides with changes in lifestyle that can have a negative impact
on students' health. These changes can include changes in dietary habits, levels of

physical activity, and methods of stress management.

According to research, the environment of a university can be conducive to the
development of unhealthy behavior’s. Richard et al. (2015) found that students
frequently experience increased academic pressures, which can lead to stress-induced
eating and a lifestyle that is characterized by a lack of physical activity. Furthermore,
the freedom that comes with being a student can lead to poor dietary choices. According
to Barker et al. (2018), many students choose to consume convenience foods that are
high in fats and sugars rather than choosing healthier options. According to Fitzgerald
et al. (2018), the social culture that exists within universities frequently encourages
sedentary leisure activities such as gaming and binge-watching television shows, which
is another factor that contributes to the rise in the prevalence of obesity among school-
aged children. The understanding of these dynamics among undergraduate students at
institutions such as BHPI is essential for the development of effective public health
strategies in Bangladesh, which is characterized by rapid urbanization and lifestyle

changes (Khan et al., 2021).

The alarmingly high prevalence of obesity among undergraduates is a phenomenon that
varies significantly across different regions and demographics. The prevalence of
obesity among college students can vary from eight percent to more than twenty-five
percent, depending on factors such as cultural norms, dietary habits, and lifestyle
choices, according to a comprehensive analysis of research carried out in a number of
countries (Barker et al., 2018; Kwan et al., 2018). Niranjan et al. (2016) conducted a

study on medical students in India and found that 8.6% of male students and 11.7% of



female students were classified as obese. This finding suggests that there is a significant
public health concern within this demographic. Further evidence from Popat and
Shabieth (2018) revealed that among physiotherapy students in Navi Mumbai, 17%
were at risk of obesity, with 18% identified as obese. This reveals a concerning trend
among health professionals who are still in the process of obtaining their training. In
their conclusion, the authors emphasized that these findings are reflective of broader
concerns regarding lifestyle choices and health literacy among students, who are

expected to embody and promote healthy living for themselves and others.

It is difficult to determine the full extent of the prevalence of obesity in Bangladesh
because there are not enough comprehensive studies that are specifically focused on
undergraduate students. However, research carried out in urban areas indicates that the
prevalence of obesity among young people is increasing. Khan et al. (2021) conducted
a study in which they discovered that urban adolescents in Bangladesh in Bangladesh
were becoming increasingly overweight. This finding suggests that similar trends may
also be observed in university populations. Due to the limited availability of targeted
research, there is a pressing need for studies that directly address these issues within

the context of Bangladeshi students.

One of the most important factors in preventing obesity and promoting overall health
is engaging in physical activity. Despite this, there is a consistent body of evidence that
demonstrates that the levels of physical activity among university students are
frequently insufficient. According to research, a significant number of students do not
meet the recommended guidelines for physical activity, which suggest that they engage
in aerobic activity of at least 150 minutes per week at a moderate intensity (World
Health Organization, 2020).In a study that was carried out by Shankar and Satheesh
(2017), it was discovered that only a small percentage of undergraduates participated
in regular physical activity. Furthermore, many of these students reported that their low
activity levels were a significant contributor to their obesity. This aligns with the
findings of Peltzer and Pengpid (2017), who reported that only 36 percent of university
students in ASEAN met the guidelines for physical activity. This highlights the urgent
need for interventions that aim to increase the amount of physical activity among this
population. There are many factors that can prevent university students from engaging

in physical activity. Some of these factors include the pressures of academics, a lack of

10



time, and restricted access to recreational facilities. Wright et al. (2018) observed that
students frequently place a higher priority on their academics than they do on their
physical activity. This tendency is made worse by the demands of their coursework and
examinations. Furthermore, cultural factors may also play a role; in certain societies,
there may be less of an emphasis placed on sports and physical fitness, which may result

in lower participation rates among students (Kwan et al., 2018).

In addition, the environments on campus might not always be conducive to active
lifestyles. Students may be dissuaded from participating in physical activity if they do
not have access to facilities such as gyms, walking paths, or organized sports.
According to Barker et al. (2018), one of the most effective strategies for increasing
student participation in physical activities is to implement university-wide initiatives to
promote physical fitness. These initiatives may include fitness classes or sports

competitions.

A comprehensive understanding of the prevalence of obesity among college students
requires a thorough examination of socio-demographic factors. The findings of
numerous studies conclusively demonstrate that gender is a significant factor in the
prevalence of obesity. Research conducted by Tiwari et al. (2014) demonstrates that
male students typically have a higher prevalence of obesity compared to their female
counterparts. Ghose and Dash (2021) conducted a comprehensive review of medical
students and discovered that male students had a greater likelihood of being classified
as overweight or obese than female students. This finding highlights the necessity of
developing individualized health interventions that take into consideration gender-

specific behaviors and attitudes regarding health.

Obesity is also significantly influenced by factors such as socioeconomic status and
lifestyle choices. According to Zubair et al. (2018), students who come from families
with lower socioeconomic status may have a more difficult time maintaining a healthy
weight because they may have less access to recreational facilities and healthy food
options within their school. According to Khan et al. (2021), urbanization in
Bangladesh has been linked to an increase in the availability of fast food and processed
foods, which contributed to the development of unhealthy dietary habits that
contributed to an increase in the prevalence of obesity. Cultural factors also play a

crucial role in shaping attitudes towards body image and health. In many societies,

11



cultural norms regarding body size can affect how obesity is perceived and addressed.
In some cases, being overweight may be associated with affluence or health, which can
undermine obesity prevention efforts (Richard et al., 2015). Understanding these socio-
cultural contexts is vital for developing effective interventions that resonate with

students' values and beliefs.

It is well established in the research that there is a correlation between physical activity
and obesity. A significant number of studies have shown that a correlation exists
between higher levels of physical activity and lower rates of obesity. Nooshabadi and
Amiri (2021) discovered a significant inverse relationship between the levels of
physical activity and obesity among university students. This finding highlights the
importance of engaging in regular physical activity for the purpose of weight

management.

According to the findings of a study conducted by Abou Elhaj et al. in 2020, which
focused on university students in Lebanon, those who engaged in regular physical
activity had significantly lower body mass index (BMI) scores when compared to their
peers who engaged in sedentary activities. This finding highlights the significance of
encouraging students to lead active lifestyles as a means of preventing obesity among
the student population. In addition, Peltzer and Pengpid (2017) discovered that students
who participated in physical activity were more likely to adopt healthier dietary
behavior’s. This finding suggests that there is a synergistic effect between diet and
exercise in reducing the risk of obesity. Physical activity has a wide range of benefits,
not just for managing weight. Physical activity on a consistent basis has been shown to
improve mental health, lower stress levels, and enhance overall quality of life. These
benefits are especially important for college students, who frequently experience high
levels of academic pressure (Wright et al., 2018). The promotion of physical activity
ought to be a top priority for educational institutions, not only because of the role it

plays in preventing obesity but also because of the overall health benefits it offers.

Cross-sectional designs, which collect data at a single point in time, are utilized in a
significant number of studies that investigate the relationship between obesity and
physical activity among college students. This method restricts the ability to determine
causality, even though it can offer insightful information about the relationships

between variables (Tiwari et al., 2014). Studies that follow changes over time, known

12



as longitudinal studies, are required in order to gain an understanding of the ways in

which physical activity influences obesity trends among students.

Moreover, relying on data that students have self-reported regarding their dietary habits
and physical activity can introduce potential biases, as students may misreport their
behavior’s. For instance, self-reported levels of physical activity may be overestimated
due to social desirability bias, which occurs when respondents provide answers that
they believe are more favorable (Barker et al., 2018). Researchers ought to take into
consideration the utilization of objective measures, such as accelerometers for the
purpose of evaluating physical activity and validated methods for recalling dietary
information, in order to improve the accuracy of their findings.In addition, the majority
of the research that is currently available concentrates primarily on students who are
majoring in medical and health sciences, frequently ignoring the experiences of
students who are majoring in other fields. Through the expansion of research to include
diverse populations across a variety of fields of study, a more comprehensive
understanding of the factors that influence obesity and physical activity among all

university students will be achieved (Kwan et al., 2018).

The incorporation of qualitative methods, such as interviews or focus groups, can also
contribute to a deeper comprehension of the experiences, attitudes, and obstacles that
students face when it comes to engaging in physical activity and maintaining a healthy
diet. It is possible for such approaches to provide valuable context that cannot be
captured by quantitative data alone, which can lead to interventions that are more

tailored to the individual and more effective (Fitzgerald et al., 2018).

Yousif, Gadir and Kaddam (2019) found that there was a correlation between physical
activity, eating behavior, and obesity among Sudanese medical students. The
researchers employed the International Physical Activity Questionnaire (IPAQ) to
assess the physical activity levels of the participants, while the Food Frequency
Questionnaire (FFQ) and the Eating Behavior Questionnaire (EBQ) were utilized to
evaluate their eating habits and behavioral patterns. To measure obesity, the study used
Body Mass Index (BMI), a common and widely accepted tool for classifying obesity
based on weight and height. The results indicated that both physical activity levels and
eating behaviors were significantly correlated with obesity levels among the

participants, suggesting that factors such as sensory deficits and reweighting strategies

13



play crucial roles in managing obesity, particularly in academic environments where

sedentary lifestyles are common.

In 2020, Venkatrao et al. conducted a nationwide cross-sectional study to investigate
the prevalence of obesity in India and its neurological implications. This study also
sought to understand the neurological consequences of obesity, including the potential
risk of developing disorders like stroke and cognitive decline. The researchers used
Body Mass Index (BMI) to categorize participants, assessing obesity by measuring
weight and height, which is a standard method used in population studies. While the
study did not specify which particular neurological tests were used, it highlighted the
pressing concern regarding the high rates of obesity in India, emphasizing that it could

contribute to a growing public

health crisis, particularly in relation to neurological impairments and associated health
risks.In 2016, Poobalan and Aucott conducted a systematic review aimed at exploring
the prevalence of obesity among young adults in developing countries. By reviewing
existing literature and data, the researchers focused on Body Mass Index (BMI) as the
primary measure to assess obesity levels across diverse populations. The study
highlighted the rising trend of obesity in young adults, particularly in developing
countries, where changes in lifestyle and dietary habits have contributed to an increase
in obesity rates. The authors discussed the long-term health implications of obesity,
especially concerning chronic conditions such as diabetes and cardiovascular diseases,

which are more likely to develop in populations with high obesity prevalence.

In 2016, Khan et al. examined the prevalence of preobesity and obesity among medical
students in Lahore, Pakistan, and its association with dietary habits and physical
activity. The study found that a significant portion of the medical student population
was classified as either preobese or obese, with Body Mass Index (BMI) being the key
metric used for assessment. The researchers also used self-reported questionnaires to
evaluate participants' dietary habits and physical activity levels. The study concluded
that unhealthy dietary habits, including high intake of processed foods, and low levels
of physical activity were the primary contributing factors to the high prevalence of
obesity among the students. This highlighted the need for interventions targeting
healthier eating habits and increased physical activity, particularly in academic

institutions where stress and sedentary lifestyles can contribute to weight gain.
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In 2020, Uddin conducted a one-year prospective study on young adults in Bangladesh
to explore the connections between physical activity, sedentary behavior, and
psychological well-being. The study utilized the International Physical Activity
Questionnaire (IPAQ) to measure physical activity levels, a self-reported tool to assess
sedentary behavior, and the Warwick-Edinburgh Mental Well-being Scale
(WEMWRBS) to evaluate the mental health of the participants. The findings from this
study showed a strong positive association between higher levels of physical activity
and better psychological well-being. Conversely, the results indicated that increased
sedentary behavior was linked to poorer mental health outcomes, including symptoms
of depression and anxiety. This research emphasized the importance of encouraging
physical activity as part of a holistic approach to improving mental health in young

adults.
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Chapter- iii Methodology

3.1 Study design

This research will be conducted using a cross-sectional study design, as it will be
considered suitable to achieve the study goals. This design will involve collecting the
necessary data at a single point in time from a group of BHPI undergraduate students.
All measurements, including anthropometric data for assessing obesity and
questionnaires to evaluate physical activity levels, will be carried out concurrently or
within a limited period. For the study participants, the cross-sectional design will

provide an overview of obesity prevalence and its correlation with physical activity.
3.2 Study area and site

Bangladesh Health Professions Institute. (The academic institute of Centre for the

Rehabilitation of the Paralysed) Savar, Dhaka.

3.3 Study population

The study population included students studying at Bangladesh Health Professions

Institute, ranging from first-year to fourth-year students.

3.4 Study duration

The study was conducted from 3rd November 2024 to 30th January 2025.

3.5 Inclusion criteria

= Undergraduate students in the Physiotherapy, Occupational Therapy, Speech
and Language Therapy, Prosthetics, and Orthotics department at BHPI.

= Age group 18-25 years (Popat, Shabiethaa and Pol, 2023)

= Both Male and female.

16



3.6 Exclusion criteria

= Female students suffering from PCOD (Popat, Shabiethaa and Pol, 2023).
= Students who are not interested in participating.

= Postgraduate students.

3.7 Sample size

Sample was a group of subjects selected from population, who were used in a piece of
research. A sample was a smaller group taken from the population. Sometimes, the
sample size may be big, and sometimes, it may be small, depending on the population
and the characteristics of the study. When the sample frame was finite, the equation of

finite population correction in case of cross-sectional study was:

z°pq

=
_ (1.96)?x 0.1186x (1l 0.1186)
B (0.05)2

_0.4015
~ (0.05)2

= 162.631

=163

Where,
n = Sample size

= linked to 95% confidence interval (use 1.96)

p = expected prevalence, 11.86% (Zamsad, Banik and Ghosh, 2019)

q = 1- p (expected non-prevalence)

d = margin of error at 5% (standard value of 0.05)

The sample size was determined to be 163. However, the research was conducted for
academic purposes, which resulted in time limitations. Therefore, 163 samples were

collected by the researcher for the study.
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3.8 Sampling technique

A random sampling technique was selected by the researcher to draw out the sample

from the population.

3.9 Data collection methods.

Data for this study were collected through face-to-face interviews with participants.
The researcher utilized an established and modified questionnaire specifically
developed to gather socio-demographic information relevant to the study. The
International Physical Activity Questionnaire (IPAQ) was employed to assess physical
activity levels, a validated tool commonly used to measure physical activity in various
populations. Additionally, anthropometric measurements such as height and weight
were taken to calculate the Body Mass Index (BMI) of each participant, classifying
them according to WHO BMI categories. The questionnaire included both structured
and semi-structured questions, comprising mainly closed-ended questions, which are

commonly used in survey research to ensure consistency and ease of analysis.

3.10 Data collection tools

The tools needed for the study were a Consent form, Questionnaire form, Scale- Body
Mass Index (BMI)), International Physical Activity Questionnaire (IPAQ). The
questionnaire consisted of three main sections. The first section collected socio-
demographic details such as age, year of study, department, gender, and marital status.
The second section focused on measuring weight and height to calculate BMI,
classifying participants as underweight, normal, pre-obese, or obese (with different
obesity classes). The third section utilized the IPAQ to assess physical activity over the
past seven days, including vigorous, moderate, and walking activities, along with their
frequency and duration. It also captured sedentary behavior by recording the average

time spent sitting each day.
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3.11 Outcome Measurement Tool

Body Mass Index (BMI):

BMI is a widely used measurement to assess body fat based on height and weight that
applies to adult populations. It is calculated by dividing a person's weight in kilograms
by the square of their height in meters (kg/m?). BMI provides a continuous scale of
body composition, ranging from underweight to normal weight, overweight, and
various degrees of obesity. This measure helps classify individuals into categories that
indicate potential health risks associated with their body weight. BMI is a simple and
non-invasive tool that enables the estimation of obesity prevalence in the population,
reflecting the continuum of body weight statuses from underweight to severe obesity.
International Physical Activity Questionnaire (IPAQ):

The IPAQ is a validated instrument widely used to measure physical activity levels
across various populations. It captures information on the frequency, duration, and
intensity of physical activities performed in different domains, including work,
transportation, household chores, and leisure-time activities. Participants indicate their
level of physical activity across a spectrum ranging from vigorous to moderate and
walking activities. The IPAQ generates a continuous scale of activity levels, which are
expressed in Metabolic Equivalent of Task (MET) minutes per week, allowing the
classification of physical activity levels as low, moderate, or high. This tool enables
the assessment of the participant’s physical activity in relation to health
recommendations, facilitating the examination of associations between physical

activity levels and obesity.

3.12 Statistical Test
3.12.1 Determination of the Nature of Data

The variables collected in this study were classified as nominal, ordinal, or ratio, and
their parametric or non-parametric properties were identified based on standard

procedures (Hicks, 1999).
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Table- 1: Data category:

Variables Descriptions Data Type
Age Continuous age value Ratio

Age Category 19-21, 22-24, 25-27 years Ordinal
Gender Male, Female Nominal
Marital Status Single, Married Nominal
Department Physiotherapy, OT, SLT Nominal
Year of Study First, Second, Third, Fourth Ordinal
Average BMI Mean BMI (kg/m?) Ratio

BMI Category Underweight, Normal, Pre-obese, Obese | Ordinal
Physical Activity Level | Low, Moderate, High Ordinal

3.12.2 Determination of Statistical Test

In this study, statistical analysis was conducted in two main phases: descriptive and
inferential. Descriptive statistics were used to summarize the characteristics of the
participants. Categorical variables such as gender, marital status, academic year,
department, BMI category, and physical activity level were presented as frequencies

and percentages, while continuous variables like age and BMI were expressed using

means and standard deviations.

For inferential analysis, the Fisher-Freeman-Halton Exact Test was employed to
examine the association between BMI categories and physical activity levels. This test

was chosen instead of the Chi-Square Test due to the presence of small expected
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frequencies in some cells of the contingency table, which violates one of the
assumptions of the Chi-Square test. The Fisher-Freeman-Halton Exact Test is more
appropriate for » X ¢ tables with low expected counts, offering a more accurate

estimation of the p-value in such cases.

According to Hicks, the Fisher-Freeman-Halton Exact Test extends the Fisher Exact
Test to larger contingency tables by computing the exact conditional probability of the
observed table (and more extreme tables), given fixed marginal totals. The probability

of an observed table TT under the null hypothesis of independence is given by:

N-TEG 1H; 1 1!
(T2 B - (51 C7)

P(T) =

Where:

0 RiR_i=row totals
0 CjC_j = column totals
0 TiT_{ij} = observed frequency in cell (i,))

0 NN = total number of observations

The test calculates the p-value as the sum of probabilities of all tables with the same
marginal totals that are as extreme or more extreme than the observed table, assuming

the null hypothesis.

The result of the test was statistically significant (p < 0.001), indicating a meaningful
association between BMI category and physical activity level. This suggests that
students with higher BMI values were more likely to report lower physical activity

levels, and this relationship is unlikely due to chance.

3.12.3 Data Analysis Procedure

Data was analyzed through Statistical package of social science (SPSS) Version 26.
Microsoft Excel 22 worksheet was used to create the most of the graphs and charts.
Then based on parametric or non-parametric features, data was analyzed through

descriptive and inferential statistics.
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Hypotheses:

0 Null Hypothesis (Ho): There is no significant association between BMI
category and physical activity level.

0 Alternative Hypothesis (Hi): There is a significant association between BMI
category and physical activity level.

Level of Significance:
To find out the association of the study, the “p” value was calculated. A p-value of
<0.05 was accepted as the significant result for health service research. If the p-value

is equal to or smaller than the significant level, the results are said to be significant.

3.13 Rigor of the Study

This study was conducted with careful attention to methodological rigor and integrity.
A structured and systematic approach was followed throughout the research process to
ensure consistency and accuracy. The researcher remained neutral during data
collection, taking care not to let personal experiences or biases influence participants
or their responses. All data, whether favorable or unfavorable, were treated equally and
recorded without judgment. Participant information was handled with strict
confidentiality to maintain ethical standards. The findings presented in the results
section were based solely on objective analysis, without any personal interpretation.
Additionally, each component of the research was thoroughly reviewed and validated
under the close supervision of the research advisor to uphold the quality and credibility

of the study.
3.14 Ethical consideration

Ethical issues should be considered strictly. So, before starting the study, a formal
project proposal was submitted to the department of physiotherapy and after verifying
the proposal, permission was taken from Institutional Review Board (IRB) of BHPI to
continue the study. This study followed the World Health Organization (WHO) &
Bangladesh Medical Research Council (BMRC) guideline and strictly maintained
confidentiality. Each participant was given an information sheet and a consent form.
The information sheet and consent form clearly described the aims and objectives. The

researcher verbally informed the participants about the subject and purpose of the
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study. The researcher assured them that the confidentiality of personal information
would be strictly maintained henceforth. The researcher ensured that the patient’s care
would not be affected by participating in this study. The participants had full rights to
withdraw their participation in this study at any time. The researcher also agreed not
to disclose the information provided to anyone other than the principal investigator. As
the participants were informed about this study through the information sheet, they
gave their consent through the informed consent form. The information collected from
the participants was recorded anonymously. The researcher was available to the
participants for any questions or queries related to the study. All sources cited and
acknowledged appropriately. The field notes and answer sheets were not shared or

discussed with others.

3.15 Inform consent

The aims and objectives of this study should be informed to the subjects verbally.
Before conducting research with the respondents, it is necessary to gain consent from
the subjects. A consent form was given to the subject and explained them. The subjects
had the rights to withdraw themselves from the research at any times. It should be
assured the participant that her name or address would not be used. The information of
the subjects might be published in any normal presentation or seminar or writing but
they would not be identified. The participant will also be informed or given notice that
the research result would not be harmful for them. It would be kept confidential. Every

participant has the right to discuss about her problem with senior authorities.
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Chapter- iv Results

The findings derived from the analysis of data collected from the participants are
presented below in a summarized and visualized format. This section highlights the
sociodemographic characteristics and health-related profiles of the participants,
including body mass index (BMI), physical activity levels, and academic standing.
These descriptive statistics provide foundational insights into the study population,
serving as a basis for further analysis related to physical function and associated

outcomes.

4.1 Age range of participants

Among 163 participants, the majority of participants (n = 80) were in the age group of
19-21 years. This was followed by 72 participants in the 22-24 years’ category. A
relatively small proportion of respondents (n = 11) fell within the 25-27 years’ age
group. The cumulative percentage indicates that 93.3% of the total sample were aged

between 19 and 24 years, reflecting a predominantly younger population in the study.

Age range
60 g g

49.07%

44.17%

6.74%

19-21 years 22-24 years 25-27 years

Figure -1: Age range of participants
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4.2 Gender of Participants
Among the 163 respondents, 82 were female and 81 were male. The gender distribution

is nearly equal, with a slight majority of female participants.

Gender

male female
- N
Figure -4: Gender of Participants

4.3 Marital Status of Participants
The majority of participants were single (n = 154), while only a small proportion
reported being married (n = 9).

Marital Status

single

married
]

Figure -5: Marital Status of Participants
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4.4 Distribution of participants by Faculty/Department

According to the data, a total of 163 respondents participated in the survey. Among
them, the highest proportion belonged to the Physiotherapy department, accounting for
72 individuals, which represents 44.2% of the total sample. This is followed by

Occupational Therapy, with 52 respondents and Speech and Language with 39
respondents.

Faculty/Department

Speech and language therapy 23.9%

Occupational therapy 31.9%

I
crecen

Figure -2: Participants by Faculty/Department
4.5 Distribution of participants by Year of Study

Among the 163 participants, the largest proportion were in their first year (n = 56),
followed by those in the second year (n = 47). Students in the third year accounted for

(n = 34) of the sample, while the smallest group consisted of fourth-year students (n =
26).

Year of study
40
34.4%
30 28.8%
£ 20.9%
g 20 20%
A~
10 I
, -
first second third fourth

Figure -3: Distribution of participants by Year of Study
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4.6 Prevalence of participants according to BMI Category

Among the 163 respondents, the majority—111 individuals fell within the normal
weight range (BMI 18.5-24.9). This was followed by 31 individuals in the pre-obese
category (BMI 25-29.9), and 16 individuals who were underweight (BMI <18.5). A
smaller portion, 5 individuals, were classified as Obese Class I (BMI 30-34.9).

BMI Category
30-34.9( Obese class I) ' 3.1%
25-29.9( pre-obese) - 19.0%

18.5-24.9( Normal weight) - 68.1%
e

0 20 40 60 80
Percent

Figure -6: BMI category of Participants

4.7 Classification of students according to Physical activity level

Table -2: Physical activity level

Physical activity level Frequency (N =163) Percentage %
Low 29 17.8
Moderate 134 82.2
High 0 0
Total 163 100.0

Table -2 shows that Out of 163 respondents, the majority—134 individuals reported a
moderate level of physical activity. A smaller portion, 29 individuals indicated a low
level of physical activity. Notably, none of the participants reported a high level of
physical activity.
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4.8 Association between physical activity level and BMI categories of
participants:

Table-3: Association between physical activity level and BMI categories of

participants:
Dependent variable: physical activity level
Test value P-value Significance
Independent Variables:
BMI categories 40.785 <0.001 significant

To address this, the Fisher-Freeman-Halton Exact Test was used, as it is better suited
for tables with small expected frequencies. The result of this test was statistically
significant (p < .001), indicating that there is indeed a meaningful association between
BMI category and physical activity level. This suggests that individuals in different BMI
groups tend to engage in different levels of physical activity, and this pattern is unlikely

to be due to chance.
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Chapter — v Discussions

Obesity continues to be a significant global health issue that affects people from all
walks of life, regardless of age, culture, or socioeconomic status. While malnutrition-
related diseases are still a concern in many developing nations, it is the surge in health
problems related to poor lifestyle choices—Ilike being overweight or obese—that has
taken center stage in recent years (Popkin, Adair & Ng, 2012). With changing diets,
reduced physical activity, and increased sedentary behaviors, university students,

especially in urban settings, are not immune to this growing challenge.

The purpose of this study was to examine the relationship between physical activity
levels and obesity among undergraduate students at BHPI. The study involved 163
participants, with the majority (93.3%) falling within the 19-24-year age group. This
age distribution is consistent with findings from other similar studies, such as one
conducted among physiotherapy students in Navi Mumbai (Popat and Shabiethaa,

2023), which also reported a high concentration of students within the 18-25 age range.
That similarity in age trends suggests that our sample was generally representative of

the typical university-going population.

Interestingly, the gender distribution in our study was nearly balanced—350.3% female
and 49.7% male. This balance contributes positively to the reliability of the data when
exploring health-related behaviors across genders. When compared to other studies,
such as the one involving Sudanese medical students (Yousif, Kaddam & Humeda,
2019), which had a greater female proportion (58%), we can see how gender ratios vary
by region and institution, potentially affecting health outcomes and lifestyle patterns.
Additionally, a very high percentage of participants (94.5%) were unmarried, which is
quite expected in a university setting. Though this factor was not a major focus of the
study, it aligns with the demographic characteristics of undergraduate student

populations in general.

When examining academic background, the majority of participants were from the
Physiotherapy department (44.2%), followed by Occupational Therapy (31.9%) and
Speech and Language Therapy (23.9%). The sample also reflected a fair mix of
academic years, with the highest participation from first-year students (34.4%) and

gradually fewer from higher levels. This distribution may suggest that newer students
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are more likely to participate in research, or it could simply reflect enrollment sizes at

different stages.

As for the BMI data, most of the students (68.1%) fell within the normal weight range.
However, 19.0% were in the pre-obesity range, 9.8% were underweight, and a small
fraction (3.1%) were classified as Obese Class I. Compared to other South Asian
student groups, where the combined rate of overweight and obesity often exceeds 25%,
the BMI profile of BHPI students appears somewhat healthier. For example, Yousif et
al. (2019) reported a lower normal-BMI rate of 58.3% among Sudanese students, and
Popat and Shabiethaa (2023) observed significantly higher obesity levels in Navi
Mumbai. These findings suggest that BMI status varies across regions, possibly due to

differences in cultural food habits, lifestyle routines, or institutional environments.

In terms of physical activity, 82.2% of participants reported having a moderate level of
activity, while 17.8% had low activity levels. Notably, none of the students reported
high physical activity. This absence is concerning. While moderate activity is better
than none, the complete lack of high-intensity physical engagement suggests a lack of
vigorous or structured exercise in student routines. When compared to the Navi
Mumbai study, where 29% of students reported high activity, and the Sudanese study
with 23.1% high activity, the BHPI students seem less engaged in more intense physical
efforts. This could point to several issues, including a lack of motivation, time

constraints, or limited access to recreational facilities.

The statistical analysis confirmed a significant association (p < 0.001) between BMI
category and physical activity level. In simple terms, students who were overweight or
obese were more likely to report lower levels of physical activity. This finding is
consistent with previous studies and reinforces the idea that low physical activity may
not just be a result of being overweight—it can also be a contributing factor. In some
cases, students may avoid exercise due to body image concerns or physical discomfort,

which only deepens the cycle of inactivity and weight gain.

It's also worth noting that this study was conducted during an academic semester, a time
when students are typically under pressure from coursework, exams, and clinical
placements. These responsibilities might limit the time and energy they can devote to

exercise. Moreover, habits like long hours spent sitting in lectures or studying at home
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contribute to a sedentary lifestyle, which can quietly but significantly impact health.

Lastly, cultural and institutional factors may also play a role. For instance, while
students from health-related fields like Physiotherapy or Occupational Therapy may
understand the importance of physical activity in theory, that knowledge doesn’t always
translate into action. This gap between knowledge and practice could be due to lack of
structured opportunities, or simply the challenge of balancing academics with personal

well-being.

5.1 Limitations

This This study encountered several limitations that should be considered when
interpreting the results. Firstly, the research was conducted within a restricted time
frame due to the structure of the undergraduate academic calendar. This constraint
limited the depth of exploration, as well as the inclusion of potentially influential
variables. With a longer duration, it would have been possible to gather more

comprehensive data and refine the analysis further.

Secondly, the study sample consisted solely of students from a single institution BHPI
(Bangladesh Health Professions Institute). While this provided valuable insight into a
specific group, it naturally restricts the generalizability of the findings. Students from
different institutions, regions, or educational backgrounds might display different
patterns in terms of BMI and physical activity, so the results should be interpreted

within this narrow context.

Moreover, the sample size 163 participants while sufficient for initial analysis, may still
fall short in terms of statistical power for detecting subtler trends or subgroup
differences. A larger and more diverse sample would strengthen the study’s external
validity and offer broader insights into the relationship between BMI and physical

activity levels.

Another important limitation relates to research experience. As this was the researcher's
first formal academic study, conducted at the undergraduate level, there were natural
limitations in terms of familiarity with advanced data handling and interpretation
techniques. Although every effort was made to ensure objectivity and precision, minor

errors in data collection, entry, or analysis cannot be ruled out.
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Finally, the lack of existing research on this specific topic in the context of Bangladesh
posed challenges during literature review and comparison. While international studies
offered some guidance, differences in cultural, environmental, and academic settings

reduce the direct applicability of such comparisons.
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Chapter — vi Conclusion and recommendation

6.1 Conclusion

This study was conducted to investigate the association between physical activity levels
and obesity among undergraduate students at the Bangladesh Health Professions
Institute (BHPI), under the Centre for the Rehabilitation of the Paralysed (CRP), Savar.
The majority of the participants were between 19 and 24 years old, with an almost equal
distribution of male (49.7%) and female (50.3%) students. Most participants were
single and studying in the Physiotherapy, Occupational Therapy, or Speech and
Language Therapy departments, primarily in their first and second academic years.A
significant portion of the respondents (68.1%) fell within the normal BMI range, while
19% were pre-obese, 9.8% underweight, and 3.1% classified as Obese Class 1. Despite
this relatively healthier weight profile compared to other South Asian cohorts, the
findings revealed a concerning absence of high-level physical activity among all
students. While 82.2% engaged in moderate physical activity, 17.8% reported low
activity levels, highlighting a gap in vigorous or structured exercise routines.The results
showed a statistically significant association (p < 0.001) between BMI categories and
physical activity levels, indicating that overweight and obese students were more likely
to engage in lower levels of physical activity. These findings suggest that physical
inactivity is not only more prevalent among those with higher BMI but may also
contribute to or exacerbate weight-related health risks.Furthermore, although the
majority of students had some level of physical activity, the lack of intensity and
frequency may not be sufficient to meet established health standards. This pattern
underscores the importance of promoting more structured, vigorous physical activity,
especially within academic environments. Overall, this study emphasizes that even
among a population with generally healthy BMI levels, inadequate physical activity
remains a key concern, particularly for overweight individuals. Targeted lifestyle
interventions, awareness programs, and institutional support are essential for fostering
healthier habits, preventing obesity, and reducing long-term health risks associated with

sedentary behavior.
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6.2 Recommendation

The aim of this study was to assess the relationship between physical activity levels and
obesity among undergraduate students at BHPI. Due to academic and time limitations,
data were collected from a single institution, which limits the generalizability of the
findings to the wider student population in Bangladesh. Therefore, for future studies, it
is recommended that a larger and more diverse sample be taken from multiple

institutions and regions to provide a broader understanding of the issue.

Further research could use stratified sampling techniques to assess the risk factors
associated with obesity and low levels of physical activity. A comparative study may
also be carried out between students of different academic backgrounds or regions to
determine variations in obesity prevalence and physical activity patterns. Longitudinal
studies are also encouraged to evaluate how lifestyle behaviors change over time during
university life. Such research would help in forming effective strategies to promote

healthier lifestyles among students across Bangladesh.
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Information sheet (English)
Research study title: Prevalence of obesity and its association with physical activity
among undergraduate students in BHPI: a cross-sectional study.
Objective of the study:

1. To explore the socio-demographic state of undergraduate students in BHPI.
2. To know the obesity prevalence among undergraduate students at BHPI.

3. To determine the levels of physical activity among undergraduate students in

BHPIL
4. To determine association of obesity and physical activities.

Participants of the study: Students at BHPI continue their studies.
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Confidentiality: All information provided by you will be treated as confidential it will
ensure that the source of information remains secret. Also, your name will not appear

anywhere and no one except me will know about your specific answers.

Voluntary participation: Yours participation in this study is voluntary, so you may
choose to participate or not. Your decision will not to volunteer will not influence the
treatment you may be receiving either now or in the future. If you do not wish to

continue, you have the right to withdraw from the study, without penalty, at any time.
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Researcher:

Mottakin Mahmud Yasin
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Bangladesh Health Professions Institute (BHPI)
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2. Do you have anything else to know?
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3. Do you understand that you will not benefit financially from this research?

0 Yes 0 No
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0 Yes O No

5. Do you consent to your information being recorded?

0 Yes O No

6. Have you got enough time to decide?

O Yes O No
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Questionnaire

Date:
Student’s name: Student ID No:
Address: Mobile No:

Part- I: Socio-demographic Information:

Questions Response

1. Age Years

O First Year
0 Second Year
2. Which year are you now in?

O Third Year

O Fourth Year or higher

0 Physiotherapy
3. Faculty/Department: O Occupational therapy

O Speech and language therapy

O Male
4. Gender

O Female

O Single
5. Marital status

O Married
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Part I1: Obesity Measurement:

Question Response

. kg
6. Weight in kg

7. Height in meter

0 Underweight (< 18.5)

0 Normal weight (18.5 to 24.9)
O pre-obese (25.0 to 29.9)

8. Body mass index (BMI)
] Obese class I (30.0 to 34.9)

] Obese class II (35.0 to 39.9)

[0 Obese class III (>40.0)

Part I11: International Physical Activity Questionnaire (IPAQ)

We are interested in finding out about the kinds of physical activities that people do as
part of their everyday lives. The questions will ask you about the time you spent being
physically active in the last 7 days. Please answer each question even if you do not
consider yourself to be an active person. Please think about the activities you do at
work, as part of your house and yard work, to get from place to place, and in your spare

time for recreation, exercise or sport.

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical
activities refer to activities that take hard physical effort and make you breathe much
harder than normal. Think only about those physical activities that you did for at least

10 minutes at a time.
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Question

Response

time did you spend sitting on a

weekday?

9. During the last 7 days, on how
many days did you do vigorous days per week
physical activities like heavy
lifting, digging, aerobics or fast L1 No vigorous physical activities
bicycling?

10. How much time did you usually hours per day
spend doing vigorous physical — minutes per day
activities on one of those days?

1 Don’t know/Not sure

11. During the last 7 days, on how
many days did you do moderate days per week
physical activities like carrying
. ) ) [J No moderate physical activities
light loads, bicycling at a regular
pace or double tennis?

12. How much time did you usually hours per day
spend doing moderate physical minutes per day
activities on one of those days?

1 Don’t know/Not sure

13. During the last 7 days, on how

) days per week
many days did you walk for at
least 10 minutes at a time? .
[J No walking

14. How much time did you usually hours per day
spend walking on one of those minutes per day
days?

[0 Don’t know/Not sure

15. During the last 7 days, how much hours per day

minutes per day

[0 Don’t know/Not sure
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