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THE PREVALENCE OF MUSCULOSKELETAL PAIN AND ASSOCIATED
RISK FACTORS AMONG MALAYSIAN UNIVERSITY STUDENTS
DURING THE COVID-19 PANDEMIC

ABSTRACT

Background: Musculoskeletal pain (MSP) are the leading cause of chronic, severe
pain and physical disability. The emergence of COVID-19 prompted Malaysian
students to decrease their daily activities and increase their total sitting time,
generating a sedentary mindset that was exacerbated by online teaching and learning,
which led to musculoskeletal pain. There have been reports of a high prevalence of
musculoskeletal pain among university students worldwide. However, little is known
about the magnitude of the problem among Malaysian university students. Therefore,
this study aimed to investigate the prevalence and identify the related risk factors of
MSP among Malaysian university students, as well as to assess the students'
perceptions regarding the significance of practising ergonomics during the pandemic.
Methods: A self-administered online survey was distributed to students at the
University Tunku Abdul Rahman (UTAR), Kampar Campus. The survey gathered
information regarding demographics, physical activity levels, and total sitting time
that were maintained prior to and during the social restrictions that followed the
pandemic, as well as the prevalence of neck, low back, and shoulder pain, pain onset
posture, and daytime window for the pain. Additional, ergonomic factors practiced
by the students during the pandemic were also documented. SPSS v.25 was used to
conduct descriptive analysis, Spearman's rank correlation, and simple linear
regression.

Results: The distribution of 800 questionnaires yielded 640 valid responses. The
most prevalent MSP among university students during the pandemic were neck pain
(55.6%), low back pain (47.2%), and shoulder pain (48.3%). More students engaged

in light or no physical exercise (78.3%) than moderate or strenuous activity (21.7%).
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More participants (82.5%) sat for eight hours or more than those who sat for less
than eight hours (17.5%). Physical activity intensity level and neck pain, low back
pain, and shoulder pain among university students had no association (p >.05),
however, total sitting time was correlated (p < 0.001). Additionally, the general
student population sadly undervalues the significance of ergonomics.
Conclusion: There was no concrete evidence on the subject of the connection
between sitting time, physical activity level, and neck, low back, and shoulder pain.
Results, however, indicate that the pandemic and online classes have caused students
to engage in less physical activity and spend more time sitting down. Therefore,
specific prevention interventions should be designed and implemented to lower the
risk of MSP in students who are susceptible owing to a lack of physical activity and

prolonged sitting.
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CHAPTER 1

INTRODUCTION

1.1 Background

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that causes
coronavirus disease 2019 (COVID-19) was detected for the first time in late
December 2019 in Wuhan, China. Since then, it has spread throughout the world and
has emerged as a major threat to public health in all countries. Several nations,
including Malaysia, have undertaken public health security measures emphasising
social isolation, the usage of anti-infection masks, and lockdown restrictions in
response to the pronouncement of the COVID-19 pandemic by the World Health
Organization (WHO) on March 11, 2020 (Roggio et al., 2021). Malaysia was
subjected to a nationwide movement control order beginning in March 2020 as a
result of the COVID-19 outbreak. Many segments of the public were astonished by
the government's decision to implement a countrywide lockdown to protect
Malaysians against the COVID-19 pandemic (Tang, 2020). As a sort of cordon
sanitaire, all commercial establishments in Malaysia were closed, and mass
movements or gatherings were prohibited in any part of the country (Prime Ministet's
Office of Malaysia, 2020). In the midst of the pandemic, the majority of people were
compelled to embrace many of their cultural norms, including daily routines and
behaviours extending from interpersonal to organisational and outdoor or public

activities (Al-Kumaim et al., 2021).
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Although many individuals were affected by the COVID-19 outbreak, one of
the most significant organisations that had to cope with it was the higher education
sector, as it is one of the most vital service sectors and its students represent the
future workforce (Al-Kumaim et al., 2021). This is because, under the MCO,
educational institutions of all types and at all levels were required to close to prevent
the transmission of the virus (Prime Minister's Office of Malaysia, 2020). Since the
COVID-19 pandemic, educational institutions have been closed in 188 nations,
affecting 91.3 percent of the global student population (1.6 billion youths and
adolescents). It was estimated that over 60.2 million professors and lecturers were no
longer working in the classrooms of educational institutions. Schools in Malaysia
were closed, affecting 8 million pupils across the country (UNESCO, 2020). Owing
to the lockdown, e-learning became the only feasible alternative for students.
Academic staff members were using pre-recorded lectures in addition to registering
profiles on video sharing and conferencing services, including Microsoft Teams,
Google Classroom, Skype, and Zoom, to communicate with students (Jahangeer,
2020). These extreme measures led to a change in lifestyle, especially in terms of
students' access to education. Students who were confined to their homes or
dormitories accessed these materials via computers, laptops, tablets, and mobile
phones. As a result of the announcement of the lockdown and the directive to
students to attend courses remotely, sales of laptops, tablets, and other technology
products increased significantly in Malaysia (Hassan, 2021). In an interview with Mr.
Zed Li, the senior manager for business development at the Malaysian e-commerce
platform Shopee, it was revealed that demand for consumer electronics such as
smartphones, personal computers, and accessories had increased threefold since the
COVID-19 outbreak shut down the country's schools and businesses, causing
Malaysians to adopt a new norm of working and studying remotely (Azuar, 2021).
Ninety percent of students at the University of Hyderabad own a smartphone,
according to recent data. Nevertheless, 63 percent of them could only occasionally or
never access online classes (Mahajan, 2020). There were a number of concerns
regarding online education, with 40% noting unreliable connectivity and 30%
identifying high data costs as major obstacles. Notably, 10% of those surveyed
expressed concern about the reliability of their electricity supply (Jahangeer, 2020).
Students who attend online courses usually access these materials on their

smartphones or laptops for prolonged periods of time due to inadequate electrical



supplies and unstable internet connectivity. According to a Department of Statistics
Malaysia (DOSM) survey on the utilization and accessibility of information and
communications technology (ICT), computer use in remote regions appears to be
underperforming at 54%, compared to 77.3% among urban Malaysians (Azahar,
2020). One noteworthy instance is the account of a university student from the
furthest regions of the Malaysian state of Sabah who risked her life by climbing a
tree to make sure she had a steady internet connection so she could take her exams
online (Lee, 2020). Since a significant portion of these students come from low-
income backgrounds, they frequently lack the necessary furnishings and space for a
private room in their residences (Kumar, 2020). As a result, they are constrained to
use these electronic devices in settings that put the general youth population at risk
for musculoskeletal diseases (MSD). Low back pain, which is the leading cause of
disability in 160 countries, is the biggest contributor to impairment globally (WHO,
2021).

According to the International Classification of Diseases, MSP are
"conditions comprising of over 150 diagnoses affecting a person's locomotion system,
that is, their muscles, spine, bones, joints, and related tissues such as tendons and
ligaments" (WHO, 2021). People with musculoskeletal diseases frequently
experience pain and restrictions in mobility, agility, and functional capacity, which
can have a negative impact on their mental health. On a bigger scale, these factors
have an impact on community prosperity. While certain MSP may appear suddenly,
such as just after an accident, the majority of them emerge gradually as a result of
repeated or protracted exposure; they are cumulative. According to Kloimiiller
(2021), MSP can be acute or chronic. MSD patients frequently experience pain in
their back, neck, and shoulders. Musculoskeletal pain (MSP) is another prevalent

health issue that affects both the adult and young populations (Obembe et al. 2013).

According to current thinking, the emergence of MSP in students is complex
and caused by the synthesis of several risk factors known as ergonomic risk factors
(ERF) (Wami et al., 2020; Algarni et al., 2017). Repetitive motions of a particular
body part, prolonged standing, bending, or sitting, ergonomic pressure, underlying
disease, and poor posture are some of the most frequently mentioned risk factors for

MSP (Dianat et al., 2013). In addition to the factors mentioned above, OSHA (2018)
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claims that MSP can also be brought on by violent movements, static posture, direct
pressure, vibration, high temperatures, noise, and stress at work. MSP, which affects
the foot, neck, shoulder, lower back, and other areas, is strongly correlated with a
higher Body Mass Index (BMI) (Butterworth et al., 2012). Other studies have found
strong associations between the female sex (Stienen et al., 2011), older age (McLean
et al., 2010), and smoking (Worsted, Hanvold, and Veiersted, 2010) in relation to
neck pain; however, the same associations have not been seen in regard to low-back
pain (Stienen et al. 2011). Numerous studies have connected MSP to sitting in front
of a computer for lengthy periods (Kanchanomai et al., 2012; Angelone A et al.,
2011). Furthermore, other studies have shown that MSP among undergraduate
students at various universities are related to mental stress, past trauma, frequent
usage of computers, insufficient physical activity, fatigue, age, academic year, and
physiological state (Nor Azlin Mohd Nordin, Devinder Kaur Ajit Singh, and Lim,
2014). Psychosocial factors are also a significant factor (Brink et al., 2015). MSP
patients may endure depression, other psychosomatic symptoms, and reduced quality

of life (Dajpratham et al., 2010).

The association between online education and MSP among students during
the COVID-19 outbreak is a growing field of study today. A study by Sagat et al.
(2020) indicated that this drastic lifestyle shift increased the prevalence of LBP and
neck pain in the 18-to-64-year-old population of Riyadh. When the pandemic caused
Turkey to go into lockdown for three months, Toprak Celenay et al. (2020) looked
into individuals who stayed at home and those who went to work, and they
discovered that those who stayed at home had worse MSP symptoms. MSP are
induced by rapid or sustained physical exertion or exposure, such as protracted,
energetic, low-amplitude, recurrent usage of mobile phones, according to a different
study by Amjad et al. (2020). In a study that looked at potential subjective risks
related to mobile phone use, Mahaba, Saed, and Alelyani (2017) found that students'

wrists were significantly affected by mobile phone use.



1.2 Problem Statement

Numerous students have cumulative musculoskeletal overload as a result of sitting in
unsupportive chairs for extended periods of time and adopting improper postures
while completing their education (Caromano et al., 2015). Additionally, they adopt
improper postures when studying and engaging in leisure activities on computers and
cellphones, which results in musculoskeletal alterations and pain, especially to the
spine and neck (Queiroz et al., 2018). In Karachi, Pakistan, Haroon et al. (2018)
found that university medical students had a high prevalence of MSP and that the
likelihood of neck pain rose when using a laptop for more than three hours per day.
A significant prevalence of MSP, particularly in the low back and neck, has been
found in numerous studies, including those involving university students (Lim et al.,
2012; Vujcic et al., 2018; Kedra et al., 2017). Nursing students (Moodley, Ismail,
and Kriel, 2020), dental students (Noor Sam Ahmad et al., 2020), students of the
performing arts (Cruder and al., 2020), school students (Grimes and Legg, 2004), and
other academic students, in general, have all been the subject of a number of studies
on MSP. In addition, several studies indicate that students' use of computers and

mobile devices on a regular basis may contribute to MSP (Amjad et al., 2020).

Following the shift from traditional methods of instruction to virtual ones
during the COVID-19 period, many students attending online courses encountered
challenges, including insufficient Internet access, unreliable electricity supplies, and
a lack of furniture or a place to study (Jahangeer, 2020). Furthermore, tight lockdown
procedures entail the prohibition of outdoor activities. Students have had to commit
more time to online learning than they would have in the past, given that the whole
learning and teaching approach is now conducted online. Additionally, studies have
revealed that students believe online learning to be uninspiring and dull. It was found
that students were unprepared to balance their online education with their jobs,
families, and social lives (Dhawan, 2020). Consequently, students during COVID-
19 are spending more time than in the past on OTL-related activities, which may
raise health problems (Adedoyin and Soykan, 2020). Excessive online time
endangers students’ mental and physical health since it diverts attention from
extracurricular activities and sports and promotes a more sedentary lifestyle (Roggio

et al., 2021). Medical professionals assert that students who slouch or strain their
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backs, shoulders, and neck muscles for extended periods of time when studying are

prone to experience excruciating pain in these regions (Karingada and Sony, 2021).

Online education is the technique of learning via the use of technology,
resources, and the Internet (Means et al., 2011). Some individuals dispute if online
learning is as beneficial as face-to-face instruction because it creates less personal
touch between students, lecturers, and tutors (Joshi et al., 2020). A difference must
be established between well-devised online learning experiences and programmes
delivered online in reaction to the crisis. During this circumstance, online education
is delivered as "emergency remote teaching" rather than as a well-devised endeavour

(Hodges et al., 2020).

Nonetheless, there is a paucity of data indicating a connection between online
learning and MSP during the COVID-19 pandemic among Malaysian university
students. Therefore, this research sought to examine the link between the symptoms
of MSP and online teaching and learning among Malaysian university students
during the COVID-19 pandemic in order to help educators plan online courses with

the impact of MSP on their students in mind.

1.3 Research Significance

The COVID-19 pandemic and movement restrictions compelled all educational
institutions to adopt education. As a result, many students enrolled in online classes
were impacted. Students had to devote more time in front of their electronic devices
to study as the entire teaching and learning process was conducted online. Numerous
studies have found that students' prolonged computer use and sitting can result in a
variety of health problems, including musculoskeletal diseases. Therefore, this
research enables organisations and educators to develop effective online learning
strategies while taking MSP into account, reducing the emergence of musculoskeletal

pain among students brought on by prolonged sitting and virtual learning.



Second, the majority of students with musculoskeletal pain are oblivious to
the underlying causes of their pain. Since students are unaware of these risk factors,
they frequently repeat the same mistakes, thereby worsening the condition. This also
has an indirect effect on the education of the students. This research identifies the
key contributors to the pandemic prevalence of musculoskeletal pain among students.
This knowledge will help students become more aware of the risk factors that
contribute to their musculoskeletal pain and will allow them to devise appropriate

preventative actions to avoid experiencing musculoskeletal pain in the future.

Lastly, there is a dearth of research investigating the prevalence of
musculoskeletal pain and the factors that predispose individuals to them, especially
among Malaysian university students. Therefore, this study will benefit other
researchers by providing essential information needed to conduct further research on
this topic, enabling favourable conditions to be created to aid in lowering the

prevalence of MSP among university students.

14 Conceptual Framework

Figure 1.1 depicts the conceptual framework underlying this study. The construction
of this framework was based on an evaluation of the existing research on online
education and the prevalence of MSPs among university students during the COVID-
19 pandemic. This concept suggests that in order to attain good health and well-being
(social sustainability) for individuals, it is significant to pay greater attention to the
activities performed as a result of online learning and the ergonomic risk factors
established as a result of these activities, as well as their impact on MSPs and their

relationship.

As seen in Figure 1.1, the three (3) primary components of the conceptual
framework development are the health issues associated with online education, the
relationship between ergonomic risk factors and MSP, and the outcome and societal

benefit. The variables highlighted in blue were the primary focus of this research.



The research framework created by Nor Suzila, Izatul Farrita, and Nor Atiqah (2021)

served as a template for the conceptual framework designed in this study.

i. Component 1: Issues of Health Related to Online Learning During
The COVID-19 Pandemic.

The framework begins by outlining the problems with online education from hostels
or hostels during the COVID-19 pandemic. The literature review found that higher
education students were the population that was most adversely affected. These
students were expected to participate in online teaching and learning via the online
distance learning (ODL) system by the relevant university authorities and the
government even though the entire country was subject to a movement restriction
order to prevent the transmission of the COVID-19 virus. The deployment of this
ODL has been proceeding over the past two years, since March 2020. In this sense, a
thorough literature review was conducted to determine the health problems

experienced by students during the pandemic crisis.

ii. Component 2: The Relationship Between Ergonomic Risk Factors

and MSP,

This step comprised of determining the behaviours that university students engaged
in while taking part in online distance learning (ODL) using gadgets such a laptops,
smartphone, and tablets that influenced the development of musculoskeletal pain in
them. In addition to determining the tasks involved in participating in ODL, this
stage involved identifying the ergonomic risk factors affiliated with those tasks. The
identification of ERF is critical for determining the root causes of MSP in students.
The relationship between activities, ERF, and MSP will be utilised in the
development of future ergonomic risk models. Understanding how these factors
interact will enable the affected individual to take the necessary measures to avoid

and alleviate musculoskeletal pain.



iii. Component 3: Outcome and Social Benefits

The future ergonomic risk model will aid in the enhancement and maintenance of the
health and quality of life of university students, as well as their general health and
well-being. This conceptual framework is particularly important because it forms the
basis for the creation of the ergonomic risk model, which will enhance the health and

welfare of university students who must take part in online distance learning.
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1.5 Research Aim & Objectives

Aim:

The primary aim of this research is to understand the symptoms and impact of MSP
and analyse the association between MSP and online learning among Malaysian
university students during the COVID-19 pandemic. The following are the

supportive objectives to be accomplished in this study:

Objectives:

i. Identify the MSP suffered by students due to sedentary behaviours &
ergonomic risk factors because of social restrictions following the pandemic.

ii. Identify the symptoms of MSP related to sedentary behaviours & ergonomic
risk factors

iii. Survey the physical activity levels, total sitting time, and ergonomic risk
factors that were maintained before and during the social restrictions
following the pandemic

iv. Analyse the sedentary behaviours and ergonomics risk factors correlated to
MSP.

v. Provide appropriate recommendations to limit or eradicate the prevalence of

MSP among students due to online learning in the aftermath of the pandemic.



CHAPTER 2

LITERATURE REVIEW

2.1 Human Musculoskeletal System

The human musculoskeletal system (Figure 1.2), sometimes referred to as the human
locomotor system, is a component of the human body that allows individuals to
move by employing both their skeletal and muscular systems. The musculoskeletal
system provides the body with a structure, support, stability, and mobility (Sendi,

2015). It is separated into two major categories:

i. The muscular system comprises all types of bodily muscles. Skeletal
muscles, in particular, are responsible for movement by acting on bodily
joints. In addition to muscles, the muscular system also includes the tendons
that connect muscles to bones (Sendié, 2015).

ii. The skeletal system primarily consists of bones. The bones articulate with
one another and create the joints, giving our bodies a strong yet flexible
skeleton. The skeletal system's accessory structures, including articular
cartilage, ligaments, and bursae, support the integrity and functionality of the
bones and joints (Sendi¢, 2015).

The skeleton of a human provides structural support for the muscles and other
soft tissues. Collectively, they sustain the weight of the human body, maintain its

posture, and facilitate movement (Cleveland Clinic, 2020).
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Musculoskeletal System Components

Humans use their musculoskeletal system to help them stand, sit, walk, run, and

move. In an adult body, there are 206 bones and more than 600 muscles that are

connected by ligaments, tendons, and soft tissues (Cleveland Clinic, 2020).

The musculoskeletal system is composed of several parts:

ii.

iii.

iv.

V.

vi.

Bones: Different-sized bones support the body, protect organs and tissues,
store calcium and fat, and create red blood cells. The hard exterior of a bone
encases a spongy inside. The bones give the body structure and form. They
assist in movement alongside muscles, tendons, ligaments, and other
connective tissues.

Cartilage: Cartilage, a form of connective tissue, cushions the bones in the
joints, along the spine, and in the ribs. Bones are prevented from rubbing
against one another by a firm, springy cartilage. Additionally, cartilage is
present in the nose, ears, pelvis, and lungs.

Joints: Joints are formed by the joining of bones. Some joints, like the ball-
and-socket shoulder joint, have a wide range of motion. Other joints, such as
the knee, permit back-and-forth movement of the bones but not rotation.
Muscles: Thousands of flexible fibres make up each muscle. These muscles
enable an individual to move, maintain an upright posture, and keep a steady
position. Some muscles enable individuals to lift, dance, and run. Individuals
require help from others in order to speak, swallow, fasten a button, and write
their names.

Ligaments: Ligaments, which connect bones and strengthen joints, are made
of strong collagen fibres.

Tendons: Muscles and bones are connected by the tendon. Tendons, which
are composed of collagen and fibrous tissue, are strong but not particularly

flexible (Cleveland Clinic, 2020).
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Figure 1.2: Human Musculoskeletal System

22 Physical Inactivity

Physical inactivity is defined by the World Health Organization (WHO) (2010) as
failing to log at least 150 minutes of moderate physical activity, 75 minutes of

intense physical activity, or a mix of the two intensities each week.

Adults who did not report engaging in any sessions of mild to leisurely
physical activity that is at least 10 minutes long per day and can be either moderate
or vigorous were categorised as inactive in the 2008 U.S. National Health Interview
Survey. According to that metric, 36% of American adults reported not engaging in
any recreational physical activity and were classified as sedentary or inactive (Pleis,
Lucas, and Ward, 2009). The National Population Health Surveys of Canada provide
alternative meaning of being physically inactive or sedentary. If individuals only

engage in leisure-time physical activities that burn less than 1.5 kcal/kg/day, they are
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deemed inactive (Canizares and Badley, 2018). This is the same as taking about 3000
steps or a little more than 1.3 miles (2 kilometres) of walking. That is a walk of no
more than 25 minutes for most people (Bumgardner, 2021). Inactive or sedentary
people are classified as such by pedometer researcher Tudor-Locke et al. (2011) if
they log fewer than 5,000 steps per day. This is compatible with the previous
definitions, as most people will count 2,000 steps just by performing daily activities
around the house, such as walking from the bedroom to the kitchen to the

living room, etc. (Bumgardner, 2021).

2.3 Physical Activity

Any movement of the body resulting from the contraction of skeletal muscles that
causes an increase in energy consumption over the resting metabolic rate 1s referred
to as physical activity (WHO, 2010; Caspersen, Powell, and Christenson, 1985). It
can be identified by its mode, intensity, duration, frequency, and practise setting

(Caspersen, Powell, and Christenson, 1985).

There are two major categories of physical activity. One is exercise, which is
a planned, intentional activity carried out to enhance health and fitness advantages. It
entails systematic and repetitive physiological motions. The second is non-exercise
or incidental physical activity, which is unplanned and typically the consequence of
daily tasks performed at home, at work, or while travelling, such as standing when
travelling to and from work or school, performing household duties, or engaging in
occupational labour (Strath et al., 2013; Caspersen, Powell and Christenson, 1985).
Both exercise and non-exercise physical activity can be further categorised by
intensity as low, moderate, or vigorous. Whilst strenuous exercise such as
jogging might improve physical fitness and burn more calories per hour than
moderate exercise such as brisk walking, performing a light exercise such as strolling
about the house is still preferable to doing nothing at all (Department of Health | The

Government of the Hong Kong Special Administrative Region, 2011).



16

Low-intensity exercises include stretching, mild walking, lifting hand weights,
and push-ups against a wall. The low-intensity non-exercise physical activities
include standing, dishwashing, laundry, cooking, and playing piano. Brisk strolling,
water aerobics, tennis (doubles), biking on flat ground, and sports requiring catch and
throw, such as volleyball and baseball, are examples of moderately intense physical
activity. The moderately strenuous non-exercise physical activities include stair
climbing, light to moderate housework, carrying young children, mopping the floor,
cleaning the bathtub, washing the car, general gardening, dancing, and home exercise.
Jogging, quick swimming, fast dancing, jumping rope, tennis (singles), basketball,
and soccer are examples of physical activities with a high level of intensity. The
Department of Health | The Government of the Hong Kong Special Administrative
Region (2011) lists heavy gardening, such as continuous digging or hoeing , as one

of the vigorous level non-exercise physical activities.

23.1 Dimensions of Physical Activity

The four aspects of physical activity include mode or type of activity, frequency of
performance, duration of the performance, and intensity of the performance.
According to Strath et al. (2013), each of the dimensions is defined as follows. Mode
1s any particular activity is undertaken, such as walking, gardening, or cycling.
Physiological and biomechanical demands and types, such as aerobic versus
anaerobic activity, resistance or strength training, balance, and stability training, can
also be used to determine the mode. Frequency refers to the number of sessions per
day or per week. In the context of health-promoting physical exercise, frequency is
sometimes defined as the number of sessions (bouts) of =10 minutes in
duration/length. Duration is the length of the activity bout (in minutes or hours) over
a predetermined period of time (e.g., day, week, year, past month). Intensity refers to
the pace of energy consumption. The intensity of an activity is a measure of its
metabolic demand. Tt can be quantitatively measured using physiological indicators
like oxygen consumption, heart rate, and respiratory exchange ratio, subjectively
evaluated using perceptual traits like the walk-and-talk test or measured using body

movement (e.g., stepping rate, 3-dimensional body accelerations).
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2.3.2  Quantifying Units of Measure Indicative of Physical Activity Level

Physical exercise increases energy expenditure above resting levels, and the rate of
increase is directly proportional to the intensity of the physical activity. Among the
three factors that make up total daily energy expenditure, physical activity accounts
for just 1 of them. The most variable component of total daily energy expenditure is

physical activity-related energy expenditure (PAEE) (Strath et al., 2013).

The energy used during physical activity is typically measured in kilocalories
or as the metabolic equivalent tasks (MET) of the activity. Calculating how much
time a person spends in various physical activity intensity categories on a given day

or during a given week is another popular technique (Strath et al., 2013).

2.3.2.1 Kilocalories

The amount of energy required to consume one litre of oxygen is roughly equal to 5
keal (Morris et al., 1953). All the various physical activities carried out on a
particular day would be added up to generate the daily PAEE. The amount of body
mass moved during ambulatory physical activity directly increases energy
expenditure. As a result, the amount of energy used in relation to body weight is
commonly stated as kilocalories per kilogramme of body mass per minute
(kcal-kg—1-min—1) (Strath et al., 2013).

2.3.2.2 Metabolic Equivalent

Exercise intensity 1s typically expressed using the MET unit. One MET, which is
frequently defined as 3.5 mL O2 -kg—1-min—1 or 250 mL/min of oxygen used and
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corresponds to the average value for a normal 70-kg individual, denotes the resting
energy expenditure during quiet sitting. Kilocalories can be derived from METs (1
MET=1 kcal-kg—1'h—1). Due to the influence of sex, age, and body composition on
measures of resting energy expenditure, these values are estimates, and actual MET

values may differ (Katch, Mcardle, and Katch, 2011).

As physical activity intensity rises, so does oxygen demand. Thus, using
multiples of resting energy expenditure is a straightforward method for assessing the
intensity of physical activity. For instance, 3 METs are comparable to undertaking an
activity that demands an oxygen intake of 10.5 mL O2:kg—1-min—1 (i.e, three times
the resting level). Therefore, it is possible to estimate physical activity volume, or
total physical activity level, by multiplying the dimensions of intensity, duration, and
frequency over a specific time period, usually one day or one week (Strath et al.,

2013).

Regular physical exercise has been linked to a number of health advantages
(Bauman, 2004), and these benefits are not only correlated with overall energy
expenditure but also with the potential intensity of physical activity (Haskell et al.,

2007). As a result, it is crucial to calculate physical activity intensities accurately.

There are various recommendations for thresholds at the moment, based both
on absolute intensities (which ignore individual traits) and relative intensities (which
do) (Garber et al.,, 2011). The use of METs as reference criteria for absolute
intensities (light, <3.0 METs; moderate, 3.0-5.9 METs; vigorous 26.0 METSs) has
been suggested by guidelines (Haskell et al., 2007). Further definitions can be found
in Harvard T.H. Chan School of Public Health's (2019) classification of 1.6-3.0
METs as light intensity and usage of 1.5 METs or less as sedentary, which includes

activities like leisurely walking or waiting in line.

High physical intensity is defined as 6 METs and above, while moderate
physical intensity is defined as the exercise intensity corresponding to 3 to 5.9 METs
(van der Ploeg and Hillsdon, 2017). When an adult is at rest, one MET is equal to an
oxygen uptake of 3.5 mL/kg/min and 1 kcal/kg/hr of energy consumption. The range
of physical activities classified as moderate (3 to 5.9 METs) and high intensity
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(above 6 METs) is wide, although the high intensity is nearly twice as intense as the

moderate level (Fletcher et al., 2001).

2.3.3 Global Recommendations on Physical Activity for Health for Adults
Aged 1864 Years

Guidelines for physical activity for Americans were published by the US Department
of Health and Human Services in 2018. It is a modified version of the World Health
Organization's (WHO) 2010 Physical Activity Guidelines and the 2008 Physical
Activity Guidelines for Americans by the U.S. Department of Health and Human
Services in 2008. The Malaysian Dietary Guidelines also contain information on

physical activity similar to this (Ministry of Health of Malaysia, 2010, pp.38-62).

WHO (2010) recommends that individuals between the ages of 18 and 64
perform at least 150 minutes of moderate-intensity aerobic physical activity each
week, at least 75 minutes of vigorous-intensity aerobic physical activity each week,
or an equivalent combination of moderate- and vigorous-intensity activity. The
duration of each bout of aerobic exercise should be at least 10 minutes. Adults should
raise their weekly moderate-intensity aerobic physical activity to 300 minutes, or 150
minutes of weekly vigorous-intensity aerobic physical activity, or an equivalent
combination of the two for extra health advantages. Major muscle groups should be

used in muscle-strengthening exercises at least twice per week.

According to the most recent US recommendations, moderate aerobic
exercise should last 150 to 300 minutes. This implies that increasing to 300 minutes
as much as possible, rather than just 150 minutes per week, should be the minimum
objective. Additionally, it said that engaging in moderate physical exercise for more
than 300 minutes had numerous health advantages (Yang, 2019). Based on the
recommendations made by the WHO, a study by van der Ploeg et al. (2012) divided
physical activity into four categories: no physical activity (0 min/week), some
physical activity but not at recommended levels (1-149 min/week), meeting the

minimum but doing less than twice as much as recommended (150-299 min/week),



20

and doing at least twice as much as recommended (>300 min/week). According to
the students' level of physical activity per week, Roggio et al. (2021) divided the
physical activity intensity level into four categories: no activity (0 minutes/week),
light activity (<140 minutes/week of PA), moderate activity (=150 minutes/week of
PA), and high activity (>200 minutes/week of PA). According to Stamatakis et al.
(2019), there are four categories of weekly physical activity: no physical activity
(inactive), 1 to 149 minutes (insufficiently active), 150 to 299 minutes (sufficiently
active at the lower Australian physical activity recommendations limit), 300 to 419
minutes (sufficiently active at the upper limit), and >420 minutes (corresponding to
roughly 35.5 MET-h/week, which has previously been identified as the threshold that

eliminates the mortality risks associated with sitting).

The physical activity intensity level classification and values published by the
WHO, which have also been used by many researchers around the world to measure
physical activity level, were utilised to categorise the physical activity level of the
participants in this study. The participants' physical activity was categorised into four
categories: no physical activity (0 min/week), some physical activity but not at
suggested levels (1-149 min/week), meeting the minimum but less than twice the
amount of the WHO guideline (150-299 min/week), and meeting at least twice the
minimum recommended amount (=300 min/week). These are the levels of physical
activity that were listed in the questionnaire for the students to select in order to
indicate their weekly levels of personal physical activity both before and during the
COVID-19 pandemic. Table 2.1 below provides an overview of the classification of

the physical activity intensity level for simpler comprehension.

Table 2.1: Classification of Physical Activity Intensity Level

Physical Activity Intensity Level | Duration (minutes per week)
No activity 0
Light 1-149
Moderate 150-299
Vigorous =300
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24 Sedentary Behaviour

Research on sedentary behaviours has expanded quickly and steadily in recent years.
The word "sedentary behaviours" has several different explanations. Sedentary
behaviour, according to Owen et al. (2000), is defined as having a MET value
between one and 1.5, for instance, being equivalent to sitting or lying down.
According to Salmon et al. (2003), it has MET <2.0, making it comparable to sitting
or lying down. According to Biddle et al. (2004), it is a unique class of behaviours
distinguished by low energy consumption. Sedentary behaviour, according to Jans,
Proper, and Hildebrandt (2007), consists primarily of sitting or lying down while
engaging in activities with very low energy expenditure (1.0-1.8 MET). Pate, O'Neill,
and Lobelo (2008) define sedentary behaviour as activities that do not significantly
increase energy expenditure above the resting level. Sedentary behaviour includes
sleeping, sitting, lying down, watching television, and other screen-based
entertainment. Operationally, sedentary behaviour encompasses actions that require
1.0-1.5 METs of energy expenditure. Sedentary activities like watching TV, using a
computer, or driving typically consume between 1.0 and 1.5 METs of
energy (multiples of the basal metabolic rate), according to Owen et al
(2010). Therefore, sedentary behaviours are those that include sitting and little
energy expenditure. According to Owen et al. (2010), it consists of lying down and
using very little energy (between 1.0 and 1.5 METs). It is defined by Chastin and
Granat (2010) as simply "non-upright actions." Tremblay et al. (2010) identify
sedentary behaviours as those requiring <1.5 METs. It is defined as time spent sitting
or lying down by Chastin et al. (2011). According to Thorp et al. (2011), the term
"sedentary behaviour" (derived from the Latin word sedere, "to sit") refers to a group
of activities that involve sitting while commuting, at work and home, and during
leisure and require low levels of energy expenditure in the range of 1.0-1.5 METs
(multiples of the basal metabolic rate). Since there was significant disagreement over
the definition of sedentary behaviour, the Sedentary Behaviour Research Network
(SBRN), a network uniting sedentary behaviour researchers and health professionals
from around the world engaged in sedentary behaviour research, published a letter
suggesting a definition aimed at clarifying the accurate meaning of the term
‘sedentary behaviour' in 2012. They described it as "any awake behaviour

characterised by an energy expenditure of <1.5 METSs while seated or reclined." This
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correction, written by 52 SBRN members, has gained widespread approval and is
currently the most popular definition of sedentary behaviour (Sedentary Behaviour
Research Network, 2012). Reading, playing board games (Smith, Hamer and
Gardner, 2018), watching television, playing video games, using a computer
(together referred to as "screen time"), desk-based employment, sitting at school or
work, and sitting while commuting (Park et al, 2020)are common forms of

sedentary behaviour.

The 2011 Compendium of Physical Activities defines MET as the difference
between the conventional resting metabolic rate (RMR) of 1 kcal/(kg/h) and the
metabolic work rate (MET). The RMR, or energy cost, for a person at rest is one
MET. Physical activities can be quantitatively divided into sedentary behaviour (1.0-
1.5 METs), light intensity (1.6-2.9 METs), moderate intensity (3-5.9 METSs), and
vigorous intensity (=6 METSs) (Ainsworth et al., 2011).

Lack of appropriate spaces for exercise increased occupational sedentary
behaviours such as office and college labour, and the increased penetration of
television and video devices are contributing to the global expansion of inactive
lifestyles (Park et al.,, 2020). Consequently, the corresponding health issues are
getting worse. A growing sedentary lifestyle is positively connected to watching
television, watching videos, and using a cell phone (Fennell, Barkley, and Lepp,
2019). Based on this sociocultural context, it 1s anticipated that sedentary behaviours
will continue to increase (Park et al., 2020). The general health of the world's
population is significantly impacted by sedentary lifestyles. Sedentary behaviour is
widespread throughout the world, and the prevalence of the relevant non-
communicable diseases is rising (WHO, 2010). Although inactivity provides a
similar danger to health and increases the prevalence of many diseases, the majority
of physical activity-related teaching in clinical practise places more emphasis on

raising physical activity levels and less on reducing inactivity (Park et al., 2020).

The two primary indicators used to measure the amount of time spent
engaging in sedentary behaviours are often screen time and sitting time (Thivel et al.,
2018). There 1s a definite necessity to take into account the specifics of each

sedentary behaviour that may not have equivalent physiological effects from an
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energetic and biological standpoint. In fact, sedentary tasks requiring mental effort
promote higher cortisol levels, glycaemic instability, increased calorie intake, and a
decline in the parasympathetic/sympathetic balance (Chaput et al., 2008). Given that
sedentary behaviours involving cognitive tasks (mental activity) have the profile of
activity with very little movement and a component of neurogenic stress, such
physiological effects must be taken into account (Chaput et al., 2008; Chaput and
Tremblay, 2010; Chaput et al., 2011).

2.4.1 Screen Time

The amount of time spent using a screen-equipped device is referred to as screen
time. It includes time spent playing on video game consoles, computers, laptops,
smartphones, and other handheld electronic devices, as well as watching TV or
watching movies (Kaneshiro, 2019). These gadgets are frequently utilised while
lying down or sitting still, which greatly increases the number of time individuals of
all ages spend sitting down. Screen time frequently prevents people from being
active or enjoying the outdoors. Low amounts of physical activity can have an
adverse effect on their health over time (Kaneshiro, 2019). In the US, adults used
their screens an average of 11 hours each day just a few years ago. This number has
increased dramatically since the lockdown to an astounding 19 hours each day during
the pandemic (Howard, 2022). According to another study, college-age students in
the US may use their smartphones for 8 to 10 hours every day on average (Roberts,

Yaya, and Manolis, 2014).

Digital screen use duration is directly correlated with musculoskeletal pain
(Queiroz et al., 2018; Sekiguchi et al., 2017; Silva et al., 2016; Suris et al., 2014;
Hakala et al., 2012; De Vitta et al., 2011). The values utilised as a starting point for
the characterization of the high periods of time for using electronic devices in these
articles range from 2 to 5 hours per day. Therefore, it may be assumed that a
significant amount of time was spent utilising digital screens during the evaluated
research. Previous research has shown that teens can use digital displays for

anywhere between 80 and 840 minutes in a given week. The degree of technological
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and economic progress in a particular nation or region can account for this difference
(Soares Da Silva et al., 2020). According to a study by Hakala et al. (2012), for
instance, using digital displays for 14 hours or more per week (about = 2 hours per
day) 1s linked to moderate to severe pain, which has an impact on adolescents'
everyday lives as well as their quality of life. On the other side, the study by Queiroz
et al. (2018) claims that screen use causes musculoskeletal pain and that using two
displays at once makes this pain worse (computer, internet, electronic games,
television). These findings are supported by the Suris et al. (2014) study, which
claims that using screens concurrently for more than four hours a day leads to
musculoskeletal pain. Musculoskeletal pain can therefore vary in intensity and
anatomical location according to the type of mesh and its frequency. According to a
study by Sekiguchi et al. (2017), there is a correlation between the occurrence of
musculoskeletal pain and watching television for more than 4 hours or playing video
games for more than 3 hours. 11.1% experienced pain at a single anatomical site,
6.9% at two sites, and 7.5% at three or more sites. A study by Silva et al. (2015)
found a correlation between the occurrence of cervical and low back pain with the
use of computers and electronic games (usage of over 28.6 hours per week and over
9.7 hours per week, respectively). The thoracolumbar spine (46%), upper limbs
(20%), cervical spine (18.5%), and scapular region (15.8%) are the areas with the
most pain. According to a study by Saueressig et al. (2015), there is no correlation
between excessive computer and video game use and musculoskeletal pain.
Thoracolumbar spine pain accounts for 42.1% of cases, followed by cervical and
scapular spine pain (36.2%). According to a 2011 study by De Vitta et al., watching
television for longer than two hours was linked to musculoskeletal pain. 19.5% of

people have reported lumbar pain.

Screen-based sedentary behaviour refers to activities like watching television,
playing video games, and using a computer. Adolescent overweight, obesity, and
metabolic risk are all positively correlated with screen-based behaviours, according
to several studies (Elgar et al., 2005). It has been theorised that screen-based
sedentary behaviours affect health by diverting time from physical activity that might
otherwise be done (Biddle, Gorely, and Stensel, 2004). While many studies have
looked into the connection between sedentary behaviours and physical activity, the

majority of them, including a significant meta-analysis by Marshall and colleagues,
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have found that the amount of time spent engaging in sedentary behaviours is largely

unrelated to physical activity (Marshall et al., 2004).

Many nations, including the US and Australia, have released 24-hour
movement guidelines (Kastelic et al., 2021). Adolescents should limit their daily
recreational screen usage to two hours or less, per the 24-Hour Movement Guidelines
(Ross et al,, 2020). However, a study by Melkevik et al. (2010) demonstrates that
engaging in screen-based sedentary behaviour for longer than 2 hours per day is not
consistently linked to lower levels of physical activity among adolescents, despite the
fact that these recommendations were included in their national efforts to increase

physical activity among adolescents.

2.4.2  Sitting Time

The time spent sitting while performing a specific task is known as sitting time. A
prominent indicator of sedentary behaviour is the amount of time spent sitting (Healy
et al., 2011a; 2011b). Office jobs, driving, taking public transportation, and screen

time are a few examples of sitting time.

There is mounting evidence that excessive periods of sitting might contribute
to musculoskeletal pain (Kett, Milani, and Sichting, 2021). Recent studies link
prolonged durations of sitting to musculoskeletal conditions, including increased
muscle stiffness (Kett and Sichting, 2020), weariness (Callaghan and McGill, 2001;
van Dieén, De Looze, and Hermans, 2001), pain (Sammonds, Fray and Mansfield,

2017), and, at worst, low back pain (Lunde et al., 2017).

According to a study by Caromano et al. (2015), students complained of
severe pain, which may be attributed to spending a lot of time sitting down. The head,
the cervical area, the shoulder, the trapezius muscle, and the lumbosacral spine were
the body parts where people complained of pain the most frequently. This study
showed that the frequency of pain complaints increased with the amount of time

spent sitting.
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The amount of time spent sitting each day can be broken down into four
groups, according to van der Ploeg (2012): 0 to less than 4 hours, 4 to less than 8
hours, 8 to less than 11 hours, and 11 or more hours. Low risk is indicated by sitting
for less than 4 hours per day. Four to eight hours a day of sitting suggests a modest
risk. Sitting for eight to eleven hours a day raises the risk. Over 11 hours of sitting
each day suggest very high risk. Pavey, Peeters, and Brown (2012) classified total
sitting time as <4, 4-<8, 8-<11, >11 hours per day in their study.

On the other hand, Roggio et al. (2021) categorised sitting time into four
categories: less than four hours (low risk), four to less than eight hours (medium risk),
eight to less than twelve hours (high risk), and twelve hours or more per day (very
high risk). In their research, Stamatakis et al. (2019) classified daily sitting time into
ranges of <4, 4 to <6, 6 to 8, and >8 hours. A 2008 study by Inoue et al. classified
daily sitting time as <3, 3-<8, 8+ hours per day. Matthews et al. (2012) characterised
the total sitting duration in their study as <3, 3-4, 5-6, 7-8, and 9+ hours per day.
Chau et al. (2013) classified the overall sitting duration in their study as <4, 4-<7, 7-

<10, and 10+ hours per day.

This study utilised van der Ploeg's (2012) widely accepted categorisation of
total sitting time per day. The amount of time spent sitting was divided into four
categories: 0 to less than 4, 4 to less than 8, 8 to less than 11, and 11 or more hours
per day for the purposes of this study. Low risk is indicated by sitting for less than 4
hours per day. Four to eight hours a day of sitting suggests a modest risk. Sitting for
eight to eleven hours a day raises the danger. Over 11 hours of sitting each day
suggest very high risk. For easier comprehension, a summary of this information is
provided in table 2.2 below.
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Table 2.2: Classification of Total Sitting Time and the Associated Risk Level

Total Sitting Time (hours per day) | Risk Level
<4 Low risk
4-<8 Medium risk
8-<11 High risk
>11 Very high risk
25 Difference Between Physical Inactivity and Sedentary Behaviour

There is a distinction between someone who is sedentary and someone who is
physically inactive, claims Knight (2012). Insufficient physical exercise is referred to
as being "physically inactive" In other words, failing to adhere to the WHO's
recommendations for physical activity. Sedentary, on the other hand, is defined as
spending a lot of time sitting or lying down. Therefore, even if a person reaches the
necessary amounts of physical activity, they may still be considered sedentary if they
spend most of their waking hours sitting or lying down at work, at home, while

learning, while commuting, or just unwinding.

According to another study by van der Ploeg and Hillsdon (2017), it is
obvious that inactivity and sedentary behaviour are two distinct constructions by
going back to the definitions of the terms "physical inactivity" and "sedentary
behaviour," as stated in the paragraph above. Here is an illustration showing how
they differ from one another. Nicole commutes to work every morning, spends the
entire day at her desk and in meetings, then returns home and spends most of the
evening with her family watching television. Nicole had a very sedentary day.
Nonetheless, it was not an inactive day, as she also ran for thirty minutes, putting her
on track to achieve the WHO's physical activity recommendation. Nicole spent the
day both quite sedentarily and physically active. The inverse is also conceivable. For
instance, those who work at a fixed job (such as a hairdresser or a salesperson) will
spend minimal time sitting down yet may not engage in any moderate or vigorous-

intensity exercise (MVPA). They are, therefore, not sedentary, just inactive. In other
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words, sedentary behaviour and inactivity are, in fact, two different concepts, and

sedentary behaviour and MVPA are not mutually exclusive.

2.6 Assessment of Sedentary Behaviours (Sitting Time) And Physical

Activities

2.6.1  Physical Activity

The decline in physical activity caused by the growth of personal transportation (cars,
motorcycles, etc.), increasing access to the internet, and the rise in the prevalence of
sedentary lifestyles are becoming global issues (Deliens et al., 2015). In accordance
with the WHO's (2020a; 2020b) recommendations for physical activity and sedentary
behaviour, each week should include at least 150 minutes of moderate-intensity PA.
Based on PA adherence, the students who report MSP are split into two groups in
accordance with these recommendations. Anyone who engages in physical exercise
for less than 150 minutes per week would be considered physically inactive, while
anyone who engages in physical activity for 150 minutes or more per week would be
considered physically active (Roggio et al., 2021). However, as was previously stated,
failing to meet the required amount of physical activity is not the same as engaging

in sedentary behaviour (Knight, 2012).

Sedentary behaviour and physical exercise (including active transportation) have a
significant impact on students' overall health (Crombie et al., 2009; Keating et al.,
2005). A large amount of research shows that fewer health risks are linked to higher
levels of physical activity (Warburton, 2006; Jakicic and Davis, 2011). There is also
accumulating evidence that excessive participation in sedentary behaviours, such as
television viewing, computer use, and sitting for work/study, is related to an
increased risk of health problems, regardless of diet and physical activity behaviour
(Miller, 2010; Owen et al., 2010; Must and Tybor, 2005; Hu, 2003). Investigating
sedentary behaviour and physical activity as two separate behavioural patterns that
affect weight and health separately is crucial (Owen et al., 2000). Although Rouse
and Biddle (2010) concluded that physical activity and sedentary behaviours among
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college students appear to be mostly uncorrelated, other research has demonstrated a
negative correlation between sedentary behaviours and physical activity among

college students (Buckworth and Nigg, 2004; Romaguera et al., 2011).

The International Physical Activity Questionnaire evaluates moderate- and
vigorous-intensity physical activity, and its validity and reliability have been
examined using unbiased measurement instruments (Hagstrémer, Oja, and Sjostrom,
2006). High physical activity was outlined as engaging in vigorous or vigorous-
intensity physical activity for more than 150 minutes, or a mix of both (1 minute of
high-intensity activity is equal to 2 minutes of moderate-intensity activity), during
the course of a week. Low physical activity was described as a decreased level of

physical activity (Nelson et al., 2007; Garber et al., 2011).

2.6.2  Sedentary Behaviour

A sedentary lifestyle is one that involves little to no physical activity or exercise, as
contrasted to an active lifestyle. A person who has a sedentary lifestyle frequently
spends the majority of the day sitting or lying down while doing something like
socialising, watching TV, playing video games, reading, using a mobile phone, or
utilising a computer (Medline Plus, 2021; Sassos, 2020). Sedentary time can be
calculated in three different ways: (1) in terms of certain behaviours (such as the
amount of time spent watching TV); (2) the amount of sedentary time spent in a
particular domain (such as work, leisure, domestic, or transportation); and (3) the
total amount of sedentary time throughout the day (Healy et al.,, 2011a; 2011b). The
two primary indicators used to measure the amount of time spent engaging in

sedentary behaviours are often screen time and sitting time (Chaput et al., 2008).

The research by van der Ploeg (2012) on sitting time and activity levels,
combined with an analysis of 13 studies (Laskowski, 2018), indicated that people
who sat for more than eight hours a day with no physical exercise had a risk of dying
similar to that posed by obesity and smoking. As a result, the 8-hour threshold serves

as the upper limit for the suggested sitting time for adults. Students' sitting time,
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including time spent at a desk, reading, or lying down to watch television at home,
must be monitored using a self-reported questionnaire in order to determine their
sedentary time. How much time do you spend sitting or lying down during the day is
an example of a question (Lee et al., 2019). This duration will then be divided into
two groups: those who spend less than 8 hours a day sitting down and those who
spend more than 8 hours a day sitting down. This means that any person will be
considered highly sedentary if they spend 8 hours or more a day sitting or lying down
(Tan, Tan and Tan, 2021).

2.7 Musculoskeletal Disorder (MSD)

According to the National Institute for Occupational Safety and Health (1997),
musculoskeletal disorder (MSD) is an illness that harms the musculoskeletal system
of the human body, which includes the bones, spinal discs, tendons, joints, ligaments,

cartilage, nerves, and blood vessels.

MSD are prevalent, and the risk of having one increases with age. MSD can
range widely in severity. They can occasionally create pain and pain that makes daily
activities difficult. Early detection and intervention may reduce symptoms and
enhance long-term prognosis. They range from acute, transient disorders like
fractures, sprains, and strains to chronic illnesses that cause on-going pain and
incapacity. Musculoskeletal conditions are typically characterised by pain (which is
frequently persistent) and restrictions in mobility, dexterity, and functional ability.
These limitations affect people's ability to work and participate in social roles, which
has an effect on their mental wellbeing and, on a larger scale, has an impact on the
prosperity of communities. Osteoarthritis, back and neck pain, fractures linked to
bone fragility, fibromyalgia, tendinitis, carpal tunnel syndrome, traumas, and
systemic inflammatory diseases like rheumatoid arthritis (RA) are the most prevalent
and incapacitating musculoskeletal illnesses (IOMC, 2022). The elbows, forearms,
wrists, hands (Buckle and Devereux, 2002), low back, neck, and shoulder (Algarni et

al., 2017) are often the body parts of the student population that are most frequently
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afflicted. However, issues with the lower extremities are likewise becoming more

and more important (Adegbehingbe et al., 2009).

2.7.1  Symptoms of MSD

Musculoskeletal symptoms can be caused by joints, bones, muscles, ligaments,
tendons, or bursae and are fairly prevalent. Musculoskeletal symptoms frequently
manifest as pain, weakness, stiffness, creaking or clicking joints, and reduced range
of motion. Every musculoskeletal system, including the neck, shoulders, wrists, back,
hips, legs, knees, and feet, can be significantly impacted. The symptoms of MSD
might occasionally make it difficult to do simple tasks like typing or walking. One
can encounter restricted movements or struggle to do daily duties (Villa-Forte, 2021;

CCOHS, 2014).

Lorusso, Bruno, and L'Abbate (2009) conducted a cross-sectional survey to
estimate the prevalence of musculoskeletal symptoms among university students who
use personal computers and to look into the characteristics of occupational exposure
and the prevalence of symptoms over the course of the study. At the conclusion of
the study, it was discovered that university students who used computers often for
extended periods of time had a significant prevalence of musculoskeletal problems.
The most frequent complaint (69% of reports) was neck pain, which was followed by
hand/wrist (53%), shoulder (49%) and arm (8%) pain. Another study by
Kanchanomai et al. (2012) sought to determine the prevalence of musculoskeletal
symptoms at the spine among undergraduate students at a public university in
Thailand over a 3-month period and to find biopsychosocial factors linked to the
prevalence. According to the final findings from 2,511 respondents, college students
frequently have spinal symptoms. The most often reported symptoms were cervical
(22.3%), followed by thoracic (11%) and lumbar (10.7%). Similar research was done
by Schlossberg et al. (2004) with the aim of determining the risk factors connected to
upper extremity and neck pain in 206 engineering graduate students at a major public

university. The study found that graduate students frequently reported upper
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extremity pain. A mean pain severity score of 4.5 was reported by 60% of

respondents who said they had upper extremity or neck pain.

In addition, a study by Obembe et al. (2013) examined the prevalence of
musculoskeletal pain among laptop-using undergraduate students at Obafemi
Awolowo University (OAU), Ile-Ife. In a survey including 376 students, it was
shown that shoulder pain was the most often reported musculoskeletal pain among
undergraduate laptop users in OAU. The most frequent musculoskeletal symptom
was shoulder pain, which was reported by 268 participants (75.7%). The least
frequent complaint among the 132 (37.3%) participants was elbow pain. The
prevalence of computer vision syndrome (CVS) and ergonomic behaviours among
students in the Faculty of Medical Sciences at The University of the West Indies
(UWI), Jamaica, was then investigated by Mowatt et al. (2017). According to
research, university students frequently have CVS symptoms such neck pain, eye
strain, and burning. The most prevalent CVS symptoms were neck pain (75.1%), eye
strain (67%), shoulder pain (65.5%), and eye burn (61.9%). The least frequent
symptoms were dry eyes (26.2%), double vision (28.9%), and hazy vision (51.6%).
In a study conducted by Haroon et al. (2018) at a public sector university in Karachi,
Pakistan, on musculoskeletal pain and its risk factors among medical students, they
also discovered a considerable risk of musculoskeletal pain. The most common sites

of musculoskeletal pain were the neck, shoulders, or lower back.

Study by Hashim et al. (2021), which examined the prevalence of postural
musculoskeletal problems among dentistry students in the United Arab Emirates,
produced similar findings. It was discovered that dental students in the UAE
frequently experience MSP, such as neck, shoulder, and low-back pain. Next, Roggio
et al. (2021) investigated how sedentary behaviour affected 1654 Italian university
students' levels of physical activity and musculoskeletal pain. 43.5% of respondents
said they had neck pain, and 33.5% said they had low back pain, according to the
study. After that, Senarath, Thalwaththe, and Tennakoon (2021) conducted a study to
determine the prevalence of musculoskeletal problems among students at the
University of Peradeniya's faculty of Allied Health Sciences. It was discovered that
73.6% of people had musculoskeletal problems in any anatomical location. The most

common region to be impacted by most variables was the neck, followed by the
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lower back and ankle/foot. The wrist and hand were the least common. The
prevalence and patterns of musculoskeletal pain among undergraduate physiotherapy
and occupational therapy students at a South African institution were researched by
Ogunlana, Govender, and Oyewole in 2021. They discovered that the pattern of MSP
showed that neck pain was most common (66.2%) and low back pain was second
(64.4%).

28 Musculoskeletal Pain (MSP)

The most prevalent symptom of the majority of musculoskeletal pain is pain. Pain
ranges from mild to severe, acute and short-term to chronic and long-lasting, and can
be localised or broad (diffuse). Disorders of the bones, joints, muscles, tendons,
ligaments, bursae, or a combination of these can result in musculoskeletal pain. The
most common reason for pain is injuries. A pain that has substantial local origins,
such as tumours, fractures, or infections, as well as systemic and neurological

reasons, is excluded from the criteria (Villa-Forte, A., 2021).

Bone pain, joint pain, muscle pain, tendon and ligament pain, and bursal pain
are the most typical forms of musculoskeletal pain. The symptoms may differ
depending on the aetiology of the musculoskeletal pain. Muscle aches and stiffness,
exhaustion, muscle spasms, pain that gets worse with movement, and sleep

disruptions are all common signs of musculoskeletal pain (Cleveland Clinic, 2014).

Typically, bone pain is subtle, deep, or both. Injury to the musculoskeletal
system is a typical cause. Stiffness and inflammation are frequently present alongside
joint pain. Joint pain frequently gets better with rest and goes worse with activity.
Although it can be quite painful, muscle pain 1s frequently less severe than bone pain.
Examples of it include injuries, cramps, and muscle spasms. Strong bands of tissue
called tendons and ligaments unite the joints and bones (Villa-Forte, A., 2021). Pain
in ligaments and tendons is frequently less severe than pain in bones. Tendon or
ligament pain can result from strains, sprains, and overuse accidents. It is frequently

described as "sharp" and gets worse when the strained or shifted tendon or ligament
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is involved. Rest usually makes it go away. Trauma and overuse are two things that
might hurt the bursae. Bursae are tiny sacs filled with fluid that act as a cushion
around joints. Pain is usually exacerbated by bursa-related movement and eased by

rest. The afflicted bursa may enlarge (Cleveland Clinic, 2014).

2.8.1 Neck Pain

Neck pain typically originates from issues with the musculoskeletal system,
specifically the spine and the muscles and ligaments that support it. The spine
includes the backbones, or vertebrae, as well as other supporting bones. Due to its
flexibility, the neck is prone to damage and injuries that cause it to be overextended.
Additionally, the neck plays a crucial role in supporting the head upright. This task is
made more challenging by poor posture. Neck pain is therefore common (Moley,

2020b).

The cervical spine refers to the portion of the spine that is located in the neck.
It 1s made up of seven back bones (vertebrae), which are divided by cartilage and
jelly-like discs. The spinal cord is located in the cervical spine. Spinal nerves emerge
from gaps between the vertebrae throughout the length of the spinal cord and connect
to other bodily nerves. The spinal nerve root is the portion of the spinal nerve closest

to the spinal cord. Neck ligaments and muscles support the spine (Moley, 2020b).

A synchronised network of nerves, bones, joints, and muscles makes up the
neck, also known as the cervical spine. It performs the crucial task of giving the head
support and mobility, yet it can occasionally hurt. Neck pain can be brought on by a
variety of issues. Pain in the shoulder, head, arm, and/or hand can result from
irritation along the nerve pathways in the neck. Additionally, pain in the legs and
other places below the neck might result from irritation of the spinal cord. The
majority of the time, neck pain subsides within a few days or weeks, but pain that

lasts for months may indicate a medical issue that needs to be treated (Curtis, 2019).



2.8.1.1 Common Symptoms of Neck Pain

Neck pain can range from mild and easily ignored to agonising and interfering with
daily tasks such as dressing, concentrating, and sleeping. A stiff neck and a
decreased range of motion can occasionally result from neck pain. Neck pain is
frequently divided into three categories: acute, subacute, and chronic. Acute pain is
defined as lasting less than four weeks. Subacute pain is defined as lasting four to

twelve weeks. Pain that is chronic lasts three months or more (Curtis, 2019).

Neck pain may be severe and localised to a single point, or it may be less
severe and widespread. At times, the pain may be sent upward to the head or occur
concurrently with a headache. Muscle spasms in the neck, upper back, or the area
around the shoulder blade may also accompany it at other times. Less frequently,
tingling or pain similar to a shock may extend into the hand, arm, or shoulder (Curtis,

2019).

Usually, neck pain comes with one or more symptoms. Neck stiffness, acute
pain, general soreness, radicular pain, cervical radiculopathy, difficulty holding or
lifting items, headaches, and general soreness are typical symptoms of neck pain. A
stiff neck makes moving the neck painful and challenging, especially when
attempting to turn the head side to side. Sharp pain may only be felt in that one area
and may feel stabbing or stinging. Usually, the lower neck is where this kind of pain
develops. Uncomfortably, general soreness is often felt in a larger neck area or
region. It is regarded as soft or achy rather than acute (Curtis, 2019). A neck nerve
can cause radicular pain to travel to the shoulder and arm. This nerve pain may feel
like it is burning or searing and its intensity can vary. Due to nerve root compression,
cervical radiculopathy is a neurological condition where the arm may experience
reflex, sensory, or strength issues. Radicular pain could potentially be a symptom of
cervical radiculopathy. When the arm or fingers become numb or weak, it can be
difficult to hold or lift objects. Last but not least, neck pain can sometimes cause
headaches by affecting the head's muscles and nerves (Park and Rodway, 2020;
Curtis, 2019; Meyler, 2019).
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Sleeping may become challenging as neck pain symptoms worsen.
Additionally, neck pain might make it difficult to do daily tasks like dressing or
leaving for work, as well as any head-turning activities like driving (Curtis, 2019,

Meyler, 2019).

2.8.2 Low Back Pain

The lumbar spine, also known as the low back, is a remarkable example of a well-
engineered system, with interconnected bones, joints, nerves, ligaments, and muscles
that all work to provide stability, strength, and flexibility (Peloza, 2017). The lower
back (lumbar spine) is connected to the upper back (thoracic spine) and pelvis by the
sacrum (sacrum). The lumbar spine offers strength for standing, walking, and lifting
while being flexible enough to allow turning, twisting, and bending. As a result,
practically all actions of everyday living include the lower back. However, because
of its intricate anatomy, the low back is also prone to harm and pain. Numerous
activities might be restricted by low back pain, which also lowers life quality (Moley,

2020a).

There are three main classifications of low back pain: acute, chronic, and
neuropathic. The duration of acute pain, which 1s directly related to tissue injury, 1s
often short (less than 3 to 6 months). When the pain lasts longer than three to six
months or after the point at which the tissue recovers, it is considered chronic pain.
The last type of pain is neuropathic pain, which has unique symptoms. There are no
visible symptoms of the initial injury in neuropathic pain, and the pain is not

connected to any observable conditions or injuries (Deardorff, 2019).

The majority of sudden low back pain is brought on by a muscle, ligament,
joint, or disc injury. The inflammatory healing response is another way in which the
body responds to injuries. While inflammation may appear to be small, it can cause

considerable pain (Peloza, 2017).
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2.8.2.1 Common Symptoms of Low Back Pain

Injury-related low back pain may start out acute but can develop into chronic pain.
Early pain management can reduce the length of time that symptoms last as well as
their intensity (Peloza, 2017).

A variety of symptoms, such as dull, aching pain, pain that radiates to the
buttocks, legs, and feet, pain that gets worse after prolonged sitting, pain that feels
better when changing positions, and pain that gets worse after waking up and better

after moving around, are typical characteristics of low back pain (Peloza, 2017).

Axial pain, which is described as dull and aching rather than searing, stinging,
or acute, persists in the low back. Hip and pelvic pain, reduced movement, and mild

to severe muscular spasms can also accompany this type of pain (Peloza, 2017).

A sharp, stinging, tingling, or numbing pain that radiates down the thighs and
into the low legs and feet 1s referred to as pain that goes to the buttocks, legs, and
feet. Sciatica is another name for it. Sciatica is a condition that typically affects one
side of the body and is brought on by inflammation of the sciatic nerve (Peloza,
2017).

Long durations of sitting increase pressure on the discs, making the pain
worse, which makes low back pain worsen after extended sitting. Walking and
stretching can temporarily relieve low back pain, but if individuals sit down again,

the symptoms might come back (Peloza, 2017).

Pain that disappears when individuals change positions. Some positions will
be more pleasant than others, depending on the underlying source of the pain. For
instance, walking normally may be uncomfortable and difficult for someone with
spinal stenosis, but pain may be lessened by leaning forward into something like a
shopping cart. Understanding how symptoms alter when in different postures can

assist locate the pain's origins (Peloza, 2017).
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Pain that is worse when you first wake up and gets better when you move
around. Many people with low back pain claim that their symptoms are worst in the
morning. However, symptoms disappear after standing up and moving around. The
stiffness brought on by prolonged periods of relaxation, the reduced blood flow
during sleep, and perhaps even the quality of the mattress and pillows utilised are the

causes of morning pain (Peloza, 2017).

Of course, there are various ways in which low back pain might manifest
itself. The feeling of low back pain differs from person to person, and a variety of
factors, such as exercise and activity level, financial stress, and mental and emotional

well-being, can affect the intensity of pain (Peloza, 2017).

283 Shoulder Pain

The shoulder is a multi-component, intricate, and highly dynamic structure. The
glenohumeral joint and the acromioclavicular joint are the two joints. The
glenohumeral joint is where the shoulder blade and upper arm bone (humerus) meet
(scapula). The acromioclavicular joint connects the tip of the shoulder blade to the
collarbone (clavicle). The shoulder capsule is made of sturdy connective tissue. This
maintains the humerus's position in the joint socket. A synovial membrane lines the
joint capsule. Synovial fluid, which is produced by it, lubricates and nourishes the
joint. The shoulder is stabilised and supported by strong tendons, ligaments, and

muscles (Musculoskeletal Australia (MSK), 2018).

2.8.3.1 Common Symptoms of Shoulder Pain

There are numerous reasons why shoulders hurt, and each one has its own own set of
signs and symptoms. Deep-seated pain in the shoulder joint, decreased range of
motion, shoulder weakness, pins-and-needles and scorching pain sensations, and

immobility following a shoulder dislocation are some of the usual symptoms of
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shoulder pain. Deep shoulder joint pain may also radiate to the front or rear of the
shoulder and the upper arm. The shoulder ache may occasionally be described as
"catching pain." The structure generating the pain is probably related to the pain's
location and nature (Versus Arthritis, 2018). The next sign would be restricted
movement and shoulder pain. Additionally, the upper arm and shoulder would be
weakened. Depending on the situation, the shoulder may feel like it is slipping out of
its socket and back into it. It may even become fully displaced (dislocated). The
feeling of pins and needles (tingling) and scorching pain are other symptoms. The
neck's nerves are more likely to be involved in this than the shoulder joint itself. Last
but not least, after a shoulder dislocation, there won't be any movement. Pain
generally causes this. Both complete rotator cuff tears and axillary nerve damage
make it difficult to lift the arm away from the body. These conditions necessitate a

comprehensive clinical evaluation (Musculoskeletal Australia (MSK), 2018).

29 Musculoskeletal Pain Among University Students

MSP are musculoskeletal pain that result in symptoms like pain in various body parts
such the neck, shoulders, wrists, hips, knees, and heels owing to injury to the nerves
and blood vessels in those areas (Cho, Cho, & Han, 2016). Multiple factors that can
also exacerbate MSP contribute to their occurrence (Batham & Yasobant, 2016).
According to certain studies, individual risk factors and ergonomic risk factors both

contribute to the development of MSP.

Lorusso, Bruno, and L'Abbate (2009) carried out a cross-sectional survey to
gauge the prevalence of musculoskeletal problems among college students. It was
discovered that students, especially fourth-year students, were considerably more
exposed to risk factors such daily and prolonged computer use, time spent at the
computer without breaks, and duration of mouse use. Another study by Kanchanomai
et al. (2012) looked into the prevalence of musculoskeletal complaints at the spine in
undergraduate students at a public institution in Thailand over the course of three
months. It was discovered that a high prevalence of cervical symptoms was

substantially related with daily computer use of more than three hours. Study
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by Schlossberg et al. (2004) , which looked into the risk factors for upper extremity
and neck pain in engineering graduate students, discovered a substantial correlation
between the students' musculoskeletal pain and the number of years and hours they
spent using computers. The prevalence of musculoskeletal pain among
undergraduate students at Obafemi Awolowo University (OAU), Ile-Ife, was
determined in a different study by Obembe et al. (2013). According to their research,

laptop users had the highest rate of musculoskeletal complaints.

The usage of a computer or laptop for more than three hours per day was
revealed to be one of the contributing risk factors for the musculoskeletal pain in a
study by Haroon et al. (2018) on the condition's risk factors among medical students
at a public sector university in Karachi, Pakistan. Lack of exercise is one of the main
causes of musculoskeletal pain, according to a United Arab Emirates study by
Hashim et al. (2021) that sought to ascertain the prevalence of postural
musculoskeletal symptoms among dental students there. Next, study by Roggio et al.
(2021), which sought to determine the prevalence of musculoskeletal pain among
Italian students before, during, and after social restrictions imposed in response to the
COVID-19 outbreak, found that a reduction in daily activities, sedentary
attitude/behavior, and low levels of physical activity were a few of the key factors
that were linked to the onset and worsening of musculoskeletal pain in the students.
Then, in a subsequent study by Senarath, Thalwaththe, and Tennakoon (2021), it was
determined that factors like the student's study style, materials, participation in
extracurricular activities, sports, and physical activity levels are some of the
contributing factors in determining the prevalence of musculoskeletal pain among
students at the faculty of Allied Health Sciences, University of Peradeniya. Last but
not least, a study by Ogunlana, Govender, and Oyewole (2021) examining the
prevalence and patterns of musculoskeletal pain among undergraduate occupational
therapy and physiotherapy students at a South African university has found that MSP
among health science undergraduates is significantly associated with sedentary

postures and inadequate participation in structured physical activity.
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2.9.1 Risk Factors Associated with Neck Pain

One of the major contributors to disability globally is neck pain, a common
musculoskeletal pain (Hoy et al., 2014). Neck pain might result in reduced working
hours, limited participation in recreational activities, and disturbed sleep (Long,
Johnston and Bogossian, 2012). According to research, a lot of new neck pain
episodes start when people are in college and continue long after they graduate (Croft

etal., 2001; Hoving et al., 2004),

Small sample size (Obembe et al., 2013; Yeun and Han, 2017) or a lack of
representative samples from various undergraduate programmes (Algarni et al., 2017;
Smith, Leggat and Clark, 2006) prevented earlier studies from fully examining the
risk factors for neck pain in undergraduate students. It makes sense that both general
and program-specific factors could contribute to neck pain in undergraduates. These
variables might have varying mediating effects on the prevalence of neck pain
among students in various undergraduate programmes (Moreno-Betancur et al.,
2017). The following discussion includes a review of several literatures that have
pinpointed the contributing risk variables linked to students' neck pain that are

pertinent to this study.

Physical activity level, usage of computers and cell phones, and location of
colleges attended by young adults in the metropolitan region and in Gangwon
province in South Korea were identified as major risk factors contributing to neck
pain in a study by Yeun and Han (2017). Computer use was found to carry some risk
in a different study by Smith, Leggat, and Clark (2006) on upper body
musculoskeletal pain in Australian occupational therapy students. Students who used
computers for more than 5 hours per week had a higher risk of neck MSP. In a study
by Kanchanomai et al. (2011) to identify the risk factors for the beginning and
persistence of neck pain in undergraduate students, it was suggested that using a
computer for enjoyment accounted for 70% of all computer usage time and that
students who were in their second year of studies had the highest risk factors. Then,
Chan et al. (2020) did a study to assess the prevalence of neck pain and related risk

factors among undergraduate students, and they discovered that concurrent low back
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pain, being in their senior year of college, and prolonged smartphone use were

substantially connected with the existence of neck pain.

In a similar manner, Jahre et al. (2020) investigated the risk factors for non-
specific neck pain in young persons between the ages of 18 and 29. According to the
findings, there is a connection between neck pain, physical activity, and computer
use time. However, their investigations had a moderate to high risk of bias, and the
overall strength of the evidence was very poor. As a result, the findings were deemed
inconsistent. According to a study by Ayanniyi et al. (2010) that examined the
prevalence and features of neck pain among Nigerian university undergraduates,
there was a higher prevalence of neck pain among the students after entrance to the
university than before (68.6 vs. 28.7%). As study level grew, neck pain increased as
well. Next, Ayhualem et al. (2021) did a study to determine the prevalence and risk
factors for neck pain among University of Gondar students who use smartphones.
47.4% of smart phone users reported having neck pain at some point in the previous
12 months. Regular activity, using a smartphone for more than six hours per day
without taking a break, using other devices, utilising social media frequently, and
attending fifth and sixth years were all strongly linked to neck pain. After that, Hasan
et al. (2018) did a study to determine the prevalence of musculoskeletal pain among
undergraduate students and associated factors. According to reports, non-medical
students have a significant quantity of evidence linking prolonged study sessions and

laptop/computer use to musculoskeletal pain.

Moving on, analysis by De Vitta et al. (2020) of the prevalence of neck pain
and factors associated among university students in Portugal found that factors like
watching TV for more more than three hours per day, using a computer for more
than three hours per day, playing video games for more than three hours per day,
holding a tablet more than 20 cm away from the eye, and using a tablet for two or
more hours per day were still associated with the condition. Deivendran
Kalirathinam et al. (2017) sought to ascertain the frequency of neck and upper
extremities symptoms among college students who used smartphones for internet
browsing and online studying. At the conclusion of the study, it was hypothesised
that there 1s a correlation between the prevalence of neck problems and smartphone

use for e-learning. In addition, Almalki, Algarni, and Almansouri's (2017) study,
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which sought to determine the relationship between non-specific neck pain and the
use of smartphones, iPads, laptops, and computers by university students, discovered
that a large proportion of students reported neck pain symptoms that were
significantly associated with the use of smartphones, 1Pads, and other small portable
devices for studying. A study by Daher and Halperin (2021b) that examined the
influence of the COVID-19 pandemic and lockdown on the prevalence of and risk
factors for neck pain among college students came to the conclusion that students
were negatively impacted by the switch from on-campus learning to online learning.
It markedly enhanced the tension associated with studying and the onset of neck pain.
Last but not least, a study by Huey and Sharmila Gopala Krishna Pillai (2021) that
examined the frequency of neck pain among university students in Kuantan, Pahang,
during the COVID-19 pandemic, as well as its risk factors, concluded that the
number of hours students spend using computers and smartphones each day has a

significant impact on the prevalence of neck pain among them.

29.2 Risk Factors Associated with Low Back Pain

Low back pain (LBP) is a global social and economic health issue affecting people of
all ages (Nor Azlin Mohd Nordin, Devinder Kaur Ajit Singh and Lim, 2014).
According to studies, between 12 and 80 percent of the younger population,
predominantly students, suffer with LBP (Korovessis, Repantis, and Baikousis, 2010;
Pellisé et al., 2009; Smith and Leggat, 2007; Jones and Macfarlane, 2005; Burton et
al., 1996). Functional impairment caused by LBP may not be the primary issue in a
younger group. However, enduring it earlier in life may increase the risk of
developing chronic LBP (Brattberg, 1994) and recurrent LBP (Harreby et al., 1995)
later in life. There is a wealth of knowledge available regarding the frequency of
LBP among university students, many of whom are pursuing careers in the health
sciences. Reviewing the risk factors for LBP among these students revealed a variety
of risk variables (Smith & Leggat, 2007). General health status, length of computer
use, levels of physical activity, and past LBP history are some of the identified LBP

risk variables that are pertinent to this study (Smith & Leggat, 2007).
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Numerous research has suggested that sedentary habits and physical
inactivity are strongly linked to low back pain. Physical fitness and the number of
hours spent sitting each day were found to be associated with low back pain (LBP)
among health science students, according to a study by Nor Azlin Mohd Nordin,
Devinder Kaur Ajit Singh, and Lim (2014) on low back pain and associated risk
factors among undergraduates of a major public university. Similar research by
Yucel and Torun (2016) in Turkey found strong associations between the onset of
low back pain and ftraits like the propensity for physical activity, changes in body
weight over the previous six months, daily hours spent watching TV and using a
computer, a history of spinal trauma, and a family history of disease. According to a
study by Taspinar et al. (2013), university students are at risk for developing
nonspecific low back pain due to factors like working periods spent sitting straight
(television, computer, seminar, etc.), working periods spent bending at a table
(reading, writing, etc.), using lumbar support while sitting, and physical activity

habits.

In a similar fashion, Atikovié et al. (2017) observed associations between
regular physical activity (PA) and low back pain (LBP) among undergraduate
students in Bosnia and Herzegovina. The study sought to determine the prevalence
and risk factors of low back pain. Next, a recent study by Sany, Tanjim, and Hossain
(2022) on low back pain and associated risk factors among medical students in
Bangladesh 1dentified some of the most significant risk factors for students,
including low to moderate physical activity frequency, spending more than 6 hours
per day sitting, and inadequate rest. Following that, physical inactivity was identified
as one of the risk factors in a study by Issa et al. (2016) on low back pain among
undergraduate students at Taif University in Saudi Arabia. The students' level of
physical activity and computer use are included as risk factors for LBP in a study by
Imdad et al. (2016) that examined the prevalence of low back pain among
undergraduate students at Isra University's Karachi Campus. Last but not least,
physical activity and sedentary behaviour were significant risk factors for low back
pain among students at Yenepoya University in Mangaluru, India, according to a
study by Pais, Meman, and Kalal (2017).



2.9.3 Risk Factors Associated with Shoulder Pain

One common musculoskeletal issue that is recognised as being debilitating and
having a significant financial impact is shoulder pain. The pain and impairment
caused by shoulder pain can significantly affect a person's daily life, capacity to work,
and relationships with their family, community, and healthcare system. It is the third
most frequent musculoskeletal issue that physiotherapy patients report with
(Kooijman et al., 2013: Barrett, 2016). A review of multiple literatures pertinent to
this study on the associated risk factors of shoulder pain in undergraduate students is

provided below.

Bina et al. (2013) conducted a study at Tabriz University of Medical Sciences
to identify the prevalence and risk factors of neck and shoulder pain among medical
students. They discovered that daily routine, sleep duration, and computer use were
significant variables. The prevalence of musculoskeletal pain among undergraduate
students at Obafemi Awolowo University (OAU), Ile-Ife, was then established by a
study done by Obembe et al. (2013). According to their research, the most common
musculoskeletal complaint among students (75.7%) was shoulder pain, with carrying
single-strap laptop bags and using laptops as the main contributors to the problem. In
a similar manner, Noreen et al. (2016) conducted a study to ascertain the prevalence
of computer vision syndrome and its associated risk factors among undergraduate
medical students in urban Karachi, Pakistan. 67.2% of respondents reported having
shoulder pain linked with CVS, which was substantially correlated with computer
usage duration (240 min/4 hours). Next, a study by Dighriri et al. (2019) looking at
the prevalence and risk factors of neck, shoulder, and low-back aches among medical
students at Jazan University in Saudi Arabia identified factors including exercise

frequency per week and daily computer use as risk factors for the shoulder pain.

In a similar vein, Mustafa Ahmed Alshagga et al. (2013) undertook a study to
identify the prevalence and risk factors for neck, shoulder, and low back symptoms
in medical students at a Malaysian Medical College. They discovered that factors
including daily computer use and hours are strongly associated with MSP on the

shoulder. Moving ahead, a study by Deivendran Kalirathinam et al. (2017) to
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investigate the prevalence of neck and upper extremity complaints found that
university students were more likely to have right shoulder symptoms (13.93%) than
left shoulder symptoms (11.07%) due to the use of smartphones for internet browsing
and e-learning. The prevalence of computer vision syndrome (CVS) and its risk
variables among undergraduate medical students were investigated in a study by
Noreen et al. (2020). The frequency of CVS symptoms was higher among users of
desktop/laptop computers and mobile phones. The students' shoulder pain was
discovered to be related to these activities. After that, a study by Rakhadani, Goon,
and Mandeya (2017) at the University of Venda in South Africa found a significant
occurrence of musculoskeletal conditions among the students, with the shoulder
being the most common area of concern and being linked to extended computer use.
Last but not least, a study by Hasan et al. (2018) that examined the prevalence of
musculoskeletal pain and related factors among undergraduate students discovered
that prolonged study sessions and frequent laptop use were linked to an increase in

MSP, particularly in the shoulder area.

2.10 Ergonomics

Ergonomics (also known as human factors) is a scientific field devoted
to understanding the interactions between humans and other parts of a system, as
well as a profession that uses theory, concepts, data, and methodologies to design in
order to optimise human well-being and total system performance. The term
ergonomics 18 derived from the Greek words "ergon" (labour) and "nomos" (rules).
In essence, it is the "science of work" or "laws of labour". A workspace that is well-
designed for ergonomics eliminates worker and task incompatibilities and produces
the best working conditions. Ergonomics draws on a variety of disciplines to improve
how the workplace and the worker interact (International Ergonomics Association,
2020). A brief definition of ergonomics would be that it seeks to design tools,
technological systems, and tasks in a way that enhances human performance, safety,

health, and comfort (Dul and Weerdmeester, 2003, p.1).
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Ergonomics places the individual at the centre of the design of work and
everyday living settings. By taking into account human physical and psychological
capabilities and limitations, unsafe, unpleasant, uncomfortable, or inefficient

situations at work or in daily life are avoided (Dul and Weerdmeester, 2003, p.1).

Ergonomics takes into account a variety of aspects, such as body positioning
and movement (such as sitting, standing, lifting, pushing, and pulling),
environmental factors (such as noise, vibration, lighting, and chemical substances),
information and operation (such as information obtained visually or through other
senses, controls, and the relationship between displays and controls), and
organisational factors at work (appropriate tasks, interesting jobs). These elements
greatly influence daily living and work-related safety, health, comfort, and

productivity (Dul and Weerdmeester, 2003, p.1).

Anthropometrics, biomechanics, physiology, psychology, toxicology,
mechanical engineering, industrial design, information technology, and industrial
management are just a few of the human sciences and technology domains that
inform ergonomics. From these domains, it has gathered, picked out, and integrated
pertinent knowledge. Methods and tactics particular to this expertise are employed.
Because of its interdisciplinary approach and applied focus, ergonomics stands apart
from other fields. The ergonomic approach has a wide range of applications because
of its interdisciplinary nature. Due to its practical nature, the ergonomic approach
leads to the adaption of the workplace or environment to fit people rather than the

other way around (Dul and Weerdmeester, 2003, p.1).

2.10.1 Ergonomics In Educational Settings

The majority of ergonomics studies and application are focused on the workplace,
particularly office settings, with less focus on ergonomics in educational settings.
Excessive repetition, duration, force, and awkward posture are risk factors for the
development of musculoskeletal pain (MSP) connected to the workplace, and

exposure to combinations of these factors raises the risk even further (NIOSH, 1997).
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Numerous research, including some prospective studies, have discovered
relationships between MSP and aspects of computer-related employment (Gerr,
Marcus and Monteilh, 2004; Gerr et al., 2002; Bergqvist et al., 1995a; Bergqvist et
al., 1995b; Bernard et al., 1994).

According to studies, ergonomic stressors include non-neutral postures, static
posture, repetitive motion, heavy lifting, vibration, uncomfortable posture,
temperature, vigorous exertions, and contact stress, as well as exposure to
combinations of these factors, have a substantial connection with MSP (Batham and
Yasobant, 2016; Padmanathan et al., 2016; Punnett, 2014). This is so that the
afflicted area will be the same and the body will carry out the same task in the same
manner. The area will be less effective due to exhaustion if it is subjected to the same

force every day (Wiitavaara, Fahlstrom, and Djupsjobacka, 2016).

Studying computer user pain must go beyond the traditional working settings
and into the educational setting because computers are now a crucial component of
preparing the next generation of workers. The existing research shows that students,
especially college students (Noack-Cooper, Sommerich and Mirka, 2009; Noack,
2003; Katz et al.,, 2000), as well as those in high school and elementary school
(Jacobs and Baker, 2002; Harris and Straker, 2000), frequently experience

musculoskeletal pain linked to computer use.

2.10.2 Ergonomic Risk Factors Associated with MSP

Musculoskeletal pain in working populations has been the subject of extensive
research in the past, first in relation to typing and later in relation to computer use.
Recently, there has been an increased focus on MSP in college students and how this
is related to both their increased use of computers and their earlier exposure to them
than previous generations of students (Cooper, Campbell-Kyureghyan and
Sommerich, 2008).
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One of the early assessments of students' understanding of computer
ergonomics was undertaken by Alexander (1997). Alexander was one of the first to
realise the potential for future workers (students) to join the workforce wounded
and/or with limited knowledge of correlations between computer use and MSP. The
study had certain flaws, but overall it showed that students didn't know much about
computer ergonomics. The individuals' history of MSP was not questioned in the

study (Cooper, Campbell-Kyureghyan and Sommerich, 2008).

Through surveys, observational field studies, and laboratory-based studies,
subsequent research has revealed details about the prevalence of MSP in students, the
impact of MSP on students' functioning, and the exposure to risk factors. These
studies demonstrate that college students' risk factor exposure and MSP prevalence
are somewhat similar to that of office employees (Cooper, Campbell-Kyureghyan

and Sommerich, 2008).

A study on upper extremity musculoskeletal complaints and functional
impairment related to computer use among college students was conducted by
Hupert et al. in 2004. On any given day, 10% of a sample of students reported having
upper extremity pain an hour after beginning computer use. Next, a study by Chang
et al. (2007) discovered that among male students who used computers for more than
3-3.5 hours per day, there was an increase in musculoskeletal complaints, but no
such association was discovered for the group of female individuals. Then, Lorusso,
Bruno, and L'Abbate (2009) conducted a survey to estimate the prevalence of
musculoskeletal symptoms among university students. They discovered that elements
like the length of time spent using a mouse and poor workstation ergonomics are
significantly linked to musculoskeletal pain in the students. Long-term smartphone
and computer use appears to increase the likelihood of developing neck pain,
according to a study by Chan et al. (2020) that looked at the prevalence of neck pain
and related risk factors among undergraduate students. Then, a study by Noreen et al.
(2020) discovered that using a desktop or laptop at a distance shorter than the
forearm, keeping a mobile phone less than 12 inches away, taking shorter breaks, and
not utilising an ergonomic chair were all substantially associated with MSP
symptoms. Next, a study by Deivendran Kalirathinam et al. (2017) found a strong

correlation between upper extremities and neck symptoms and poor ergonomics of
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smartphones, uncomfortable postures/positions while using mobile devices, and
sitting in chairs without armrests or back supports. Moving on, a study by
Kanchanomai et al. (2011) found that prolonged computer use, an improper mouse

position, an elevated keyboard, and an unlevel computer screen were all factors in

the development of neck pain.

Similar to this, a study by Mowatt et al. (2017) discovered a strong
correlation between MSP symptoms and ergonomic variables such using handheld
devices and seeing computers at eye level rather than holding them at an angle or
looking down. The findings point to a connection between not taking active breaks,
stretching, and the neck; using a laptop and the eyes, shoulders, and left elbow; not
using a mouse and the elbow, hand, and right wrist; and not supporting the forearm
on the table, and the lower back. Then, a study by Dimate-Garcia and Rodrguez-
Romero (2021) indicates a connection between MSP symptoms and elements like
eye level while using a laptop, mouse use, and forearm support on a table. Next, a
study by Osama, Ali, and Malik (2018) found a positive correlation between
musculoskeletal pain and prolonged computer use, as well as the type of posture used
when using a computer or laptop, such as sitting on a chair or sofa with knees flexed
and a laptop or tablet on the lap, long sitting with knees extended and a laptop or
tablet on the lap, supported sitting on a chair with a computer or laptop on a desk,

using a computer

In addition, Tullar et al. (2007) discovered that computer-related ergonomic
risks are associated with musculoskeletal complaints. It was discovered that college
students were exposed to nine potential postural strains, including: arms not beside
while keying or mousing; lower back not supported; lack of chair attachments;
computer monitor not adjustable; mouse too high or low; hand/wrist/forearm in touch
with the desk edge; lack of wrist support; and lack of adjustable keyboard. After that,
a study conducted in 2016 by Fatin Nasuha Abdul Rahim and Shamsul Bahri Mohd
Tamrin revealed that pupils' levels of pain were generally high. The frequency of
pain includes the chair's height, the length of the seat pan, the angle of the back
support, the height of the monitor, and the placement of the keyboard and mouse.
Other factors that were linked to musculoskeletal pain included the students'

awkward torso posture, which included bending forward, leaning, sitting, and



51

twisting, their computer-related workstations, and the mismatch between their bodies'
dimensions and the furniture's dimensions (popliteal height and seat height; buttock-
popliteal length and seat depth; knee height and table clearance; and elbow rest
height and table height). Additionally, a study by Wami et al. (2020) revealed that
university students in Ethiopia were more likely to experience musculoskeletal pain
if their sitting chair was inadequately built. The frequency of MSP among
undergraduate students at a South African institution was shown to be strongly
correlated with ergonomic work hazards, such as extended sitting and repetitive
movements, according to a study by Ogunlana, Govender, and Oyewole (2021).
Lastly, flexed neck position has been linked to neck diseases, according to a study by
Namwongsa et al. (2018) that looked into musculoskeletal pain (MSP) in smartphone

users in Thailand.



CHAPTER 3

RESEARCH METHODOLOGY

3.1 Study Design

A quantitative cross-sectional study was carried out (Roggio et al., 2021) to evaluate
the prevalence of musculoskeletal pain and their related risk factors among university
students during the COVID-19 pandemic. This study utilized a self-administered
online questionnaire via the Google Forms web survey platform (Google LLC,

Mountain View, CA, USA) (Roggio et al., 2021).

3.2 Study Location

The study was carried out at the Kampar Campus of the University Tunku Abdul
Rahman (UTAR).

3.3 Study Population

The study was designed for students at Universiti Tunku Abdul Rahman (UTAR),

Kampar Campus.



34 Study Duration

The research was conducted for three weeks during the month of July 2022, from
July 4th to July 24th, while Malaysia was still fighting to contain the spread of
COVID-19 and reduce the number of daily cases.

3.5 Sampling Method and Procedure

This study employed convenience sampling, with respondents selected according to
the inclusion criteria. The size of the study population of 12000 was gathered from
the UTAR Department of Student Affairs. After determining the size of the study
population, a sample size was calculated. Then, a request was submitted to UTAR's
Scientific and Ethical Review Committee in order to receive the required ethical
permission for this research. In the meantime, the face validity of the survey
questionnaire was assessed with the help of two lecturers from the Faculty of
Engineering and Green Technology. The self-administered online survey
questionnaire was sent to university students via multiple online platforms after
getting ethical approval. The number of responses received met the minimum
required for the sample size. The data was then cleansed prior to being submitted to
SPSS for further analysis. Once the software's output was collected, it was analysed,

interpreted, and discussed. Figure 3.1 below illustrates the research procedure.
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Figure 3.1: Flowchart of Research Process

3.6 Sample Selection

3.6.1 Inclusion Criteria

All candidates who met the criteria for inclusion were selected. Participation in the
study required the following: (1) enrollment at University Tunku Abdul Rahman,
Kampar Campus; (2) age between 18 and 29; (3) enrollment as a full-time student; (4)
gender (male or female); (5) active participation in online teaching and learning
during the period of lockdown and restrictions caused by the COVID-19 pandemic in
Malaysia (that is, between March 20, 2020 and July 24, 2022); and (6) completion of
all survey questions, (7) provided voluntary participation, and (8) provided informed
consent to participate in the research study in accordance with the Personal Data

Protection Statement - UTAR.
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3.6.2 Exclusion Criteria

This study eliminated participants who were younger than 18 years old and older
than 29 years old, who did not provide informed consent to participate in the study,

and who provided inadequate or partial responses to the questionnaire's questions.

3.7 Study Variables

The dependent variables of this investigation were the prevalence of musculoskeletal
pain, particularly neck pain, low back pain, and shoulder pain, that the student

experienced during the COVID-19 pandemic.

The levels of physical activity students participated in each week, the total
amount of time they spent sitting each day, and additional ergonomic risk factors that
students were exposed to as a result of the COVID-19 pandemic served as the

independent variables in this study.

3.8 Sample Size

The sample size for this study was determined using an online Raosoft sample size
calculator (Raosoft, Inc., Seattle, WA, USA), in a manner similar to that of some
earlier researchers, such as Althomali et al. (2021), who did the same for their

research.
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Figure 3.2: Screenshot of the Sample Size Calculated for this Study by the

Raosoft Sample Size Calculator

The software (Figure 3.2) calculated the sample size based on the values

entered into the required calculator columns using the formula given below,

x = Z (¢/100)*r(100-r) (3.1)
n=N x/((N-1)E*+x)
E = E = Sqrt[(N - n)x/n(N-1)]

where,

N = population size,

n = sample size,

r = fraction of responses that the researcher is interested in,
¢ = confidence level,

E = the margin of error, and

Z(c/100) = critical value for the confidence level, ¢.
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The sample size for this study was calculated with a margin of error
(confidence interval) of 5%, a response distribution value of 50%, and a confidence
interval of 95%. The population estimate of 12,000 from Kampar Campus was
received from the UTAR Department of Student Affairs for the purpose of
calculating the sample size. A required sample size of 373 was obtained using the
online Raosoft sample size calculator after entering all of these parameters (Raosoft,
Inc., Seattle, WA, USA).

According to Fan and Yan (2010), one of the main issues for survey
researchers is the reduced response rate in web surveys. There is always a chance of
sample errors or other concerns, such as incomplete questionnaires, which lowers the
response rate to a survey. This may increase the margin of error in the study. In order
to avoid this, it was advised that the sample size for this study be expanded by 20%
(Nayak, 2010) so that any error or difficulty resulting from an insufficient response
rate could be addressed in advance and the requisite sample size could be reached.
The sample size for this investigation was determined to be 373. Additional tweaks
and an expansion of 20% increased the total sample size to 448. Nonetheless, 80.3%
of the 800 questionnaires distributed were responded, meaning that 642 completed
survey questionnaires were received within the designated data collecting period, and
640 (80%) were deemed to be valid.

39 Data Collection

The data was collected electronically via a Google form after acquiring the
participants' informed consent. A self-reported, anonymous questionnaire was given
to each participant. Prior to participation in the study, all individuals were required to
submit informed, voluntary consent using the same questionnaire. After agreeing to
participate in the study, the students completed the questionnaire, which took around
5 minutes. The online survey questionnaire was delivered to students using UTAR's
official online teaching and learning platform, Microsoft Teams, and UTAR webmail.

Other social media sites, including Instagram, Facebook, Telegram, and WhatsApp,
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were also utilised to distribute the survey to students. Two reminders were sent at

three-day intervals to boost the response rate.

The questionnaire was developed with the aid of earlier research and
contained all pertinent questions. To assess the validity of the questionnaire, a pilot
study was conducted. 10 random students from the Faculty of Engineering and Green
Technology who were the representative sample of this study’s target population,
were asked to fill in the survey questionnaire. Then adequate improvements were

made where necessary based on their feedback.

3.10 Questionnaire Design

The online questionnaire attempted to determine the symptoms and effects of MSP,
as well as the relationship between MSP and online learning among Malaysian
university students during the COVID-19 pandemic. A total of four sections made up

the questionnaire.

The first (1) section consisted of demographic data such as gender, age range,

and weight.

The second (2) segment consisted of physical activity and sitting time, which
included questions regarding PA levels before and during the COVID-19 pandemic,
as well as the number of hours spent seated per day owing to online distance learning
before and during the COVID-19 pandemic. There were four possible responses for
the physical activity question: no activity (0 minutes per week), light activity (150
minutes per week), moderate activity (150-299 minutes per week), and vigorous
activity (> 300 minutes per week). Those who selected no activity or light activity
were classed as not meeting the WHO physical activity recommendation (150
minutes/week), whereas those who selected moderate or vigorous activity were
defined as fulfilling the WHO physical activity recommendation (150 minutes/week)
(World Health Organization, 2010).
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For total sitting time, the participants had four options: <4 hours/day (Low

risk), 4 - <8 hours/day (Medium risk), 8 - <11 hours/day (High risk), and >11
hours/day (Very high risk). Those who selected <4 hours/day and 4 - <8
hours/day were considered to meet the sitting time guideline (<8 hours/day) and were
at lower risk than those who selected 8 - <11 hours/day and >11 hours/day, who were
assessed to not meet the sitting time guideline (=8 hours/day) and were at greater risk

(Roggio et al, 2021; van der Ploeg, 2012; Pavey, Peeters and Brown, 2012).

The third (3) section consisted of questions concerning musculoskeletal pain,
including neck pain, low back pain, and shoulder pain. The questions aimed to
determine whether the pupils had ever suffered musculoskeletal pain before the
pandemic, or if the pain began during the pandemic. Students were required to
choose between strongly disagree, disagree, neither agree nor disagree, agree, and
strongly agree. Those who selected 'strongly disagree' and 'disagree' were deemed
not to be experiencing MSP, while those who selected 'agree' and 'strongly agree'
were deemed to be experiencing MSP. The responses of those who chose "neither

agree nor disagree" were deemed inconclusive.

Under the third (3) segment, students were additionally questioned about the

moment of day and posture in which they experienced pain.

The fourth (4) section explored ergonomic risk factors that may contribute to
the occurrence of musculoskeletal pain among university students. The questions
comprised common ergonomic risk factors associated with musculoskeletal pain
produced by online learning, and the students were only required to select between

yes or no to the aspects that associated with them.

3.11 Ethical Considerations

All procedures performed in this study involving human participants were in
accordance with the ethical standards of the mnstitutional research committee. Ethical

approval was obtained from the Scientific and Ethical Review Committee of
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Universiti Tunku Abdul Rahman (Re: U/SERC/126/2022). Informed consent was
included in the online form before the main survey questions began. The answers to
the survey questions were anonymous, and the collected data were kept confidential.
Participants were informed of the purpose and objectives of the study, as well
as the confidentiality, anonymization, and protection of their personal information.
Participants were informed that their participation in this survey was completely
voluntary and that their responses would be kept anonymous and confidential. In
addition, they were told that no information from their responses would be disclosed,
and that the data would be utilised strictly for research reasons. Students were also
informed that this study complied with all established ethics and rules for this type of
research and had gotten ethical approval from IPSR, UTAR. Prior to participation,
individuals were asked to provide informed consent by selecting yes or no to the
following declaration: "I hereby consent to my voluntary participation in this survey,
which will be conducted anonymously” (in accordance with the Personal Data

Protection Statement - UTAR).

3.12 Data Analysis

3.12.1 Statistical Software: Statistical Package of the Social Sciences (SPSS)

The data acquired via online questionnaire were retrieved as a Microsoft Excel
spreadsheet from the online Google form (version 16.33). In accordance with the
recommendations of the American Association for Public Opinion Research (2016),
a data cleansing procedure was used to remove invalid data. The data was then
exported to the Statistical Package for the Social Sciences (SPSS) version 25
statistical software suite (SPSS, Inc., Chicago, IL, USA). The obtained raw data were
statistically analysed using the statistical software suite SPSS in order to identify
relationships between two variables, quantify such relationships, and generate
predictions. For all of the statistical tests used in this investigation, a value of p <

0.05 was established as the criterion for statistical significance.
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The SPSS software suite was developed to handle and analyse social science
data statistically. Researchers of all stripes utilise it for sophisticated statistical data
analysis. A number of statistical techniques can be used in SPSS, including
descriptive statistics (frequencies, cross-tabulation, and descriptive ratio statistics),
bivariate statistics (means, correlation, and nonparametric tests), numerical outcome
prediction (linear regression), and prediction for group identification (cluster analysis
and factor analysis). This robust analytical tool offers numerous methods, such as ad
hoc analysis, hypothesis testing, and reporting, to make it simpler to organise data,
choose and carry out analyses, and communicate your findings (IBM, 2021). Similar
survey studies conducted by Roggio et al. (2021), Karingada and Sony (2021),
Amjad et al. (2020), Wami et al. (2020), Chan et al. (2020), Haroon et al. (2018), and
Algarni et al. (2017) have utilised this statistical software (2017). It simplifies and
facilitates the statistical computations for this study. Analysis techniques were

chosen based on how well each variable fit each other.

3.12.2 Descriptive Analysis

A descriptive analysis of all study variables was performed by computing the number

of valid responses, frequencies, and percentages.

3.12.3 Spearman's Rank-Order Correlation Analysis

A Spearman's rank-order correlation was performed to assess the link between the
independent factors (physical activity level and total sitting time of university
students during the COVID-19 pandemic) and the dependent variables (neck pain,
low back pain, and shoulder pain experienced by university students during the
COVID-19 pandemic) of this study. The strength and direction of the monotonic
association between two ranked variables in this study were determined using a

correlation analysis.
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Spearman rank correlation is utilised when the study variables are categorical,
and the researcher wishes to examine the relationship between two categorical
variables. Spearman rank correlation was also used for this study since this study
also incorporates categorical variables and seeks to determine whether the two
variables covary; that is, whether as one variable increases, the other tends to

increase or decrease.

3.12.4 Linear Regression Analysis

A simple linear regression model was also used to examine the relationship between
the independent variables (physical activity level and total sitting time of university
students during the COVID-19 pandemic) and the dependent variables (neck pain,
low back pain, and shoulder pain experienced by the university students during the
COVID-19 pandemic). A simple linear regression analysis was utilised to estimate
the parameters of a linear equation that could be used to predict the values of the

dependent variables based on the independent variables of this study.



CHAPTER 4

RESULTS AND DISCUSSION

4.1 Demographic Data

4.1.1  Response Rate of Survey Questionnaire

For the purpose of this study, 800 randomly selected students at the University
Tunku Abdul Rahman Kampar Campus were asked to complete an online
questionnaire survey via online platforms. Response rates of approximately 60
percent should be the target for the majority of research, as this is the expectation of
the Editor and Associate Editors of the Journal (Fincham, 2008). In this study, 642
(80.3%) of 800 completed survey questionnaires were received within the allotted
time frame for data collection, and 640 (80%) of these were certified to be legitimate.
The remaining questionnaires with incomplete responses were discarded. The

following data analysis were based on the valid responses.

4.1.2  Gender of Respondents

Personal information about the respondents, including their gender, was gathered
through this survey questionnaire. A total of 640 responses from UTAR students
were gathered, as shown in Table 4.1, with 391 (61.1%) female respondents and 249
(38.9%) male respondents. The majority of the respondents to this study were female

students, as illustrated in Figure 4.1.
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Table 4.1: Gender of the Respondents

Gender N Yo

Female 391 61.1
Male 249 38.9
Total: 640 100

Note: N = number of respondents, % = percentage

Male, 249, 39%

Female, 391,
61%

Female ™ Male

Figure 4.1: A Pie Chart Showing the Distribution of Respondents by Gender.

4.1.3  Age Range of Respondents

In addition to the gender of respondents, their age range was also recorded.
According to Table 4.2 below, 420 (65.6%) of the respondents were between the
ages of 18 and 20, followed by 187 (29.2%) respondents who were between the ages
of 21 and 23. 30 (4.7%) respondents were between the ages of 24 and 26, while 3
(0.5%) respondents were between the ages of 27 and 29. Lastly, no answers were
received from students aged 30 or older. Figure 4.2 below provides an illustration of

this information.



Table 4.1: Age Range of the Respondents

Age Range N %o
18-20 420 65.6
21-23 187 292
24-26 30 4.7
27-29 3 0.5

=30 0 0
Total: 640 100

Note: N = number of respondents, % = percentage

Age Range

. 3,0.5%

187,29.2% ‘

420, 65.6%

18-20 m21-23 m24-26 m27/-29

Figure 4.2: A Pie Chart Showing the Distribution of Respondents by Their Age
Range

4.1.4 Weight Range of Respondents

In addition to the age range of the respondents, information regarding their weight
was also collected. Table 4.3 shows that 12 (1.9%) respondents were between the
weights of 30 and 39 kilograms, whereas 191 (29.8%) were between the weights of
40 and 49 kilogrammes. 209 (32.7%) respondents weighted between 50 and 59
kilogrammes, whereas 123 (19.2%) respondents weighed between 60 and 69 kg.
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Among the respondents, 65 (10.2%) weighted between 70 and 79 kilogrammes, 19
(3%) weighed between 80 and 89 kilogrammes, and 11 (1.7%) weighed between 90
and 99 kilogrammes. Finally, 10 (1.6%) individuals had a body mass of 100 kg or

over. Figure 4.3 below provides an illustration of this information.

Table 4.3: Weight of the Respondents (in kg)

Weight (in kg) N %
30-39 12 1.9
40-49 191 29.8
50-59 209 327
60-69 123 192
70-79 65 10.2
80-89 19 3
90-99 11 1.7
=100 10 1.6
Total: 640 100

Note: N = number of respondents, % = percentage

65, 10%

191, 30%
123, 19%

30-39 ®4049 m50.59

Figure 4.3: A Pie Chart Showing the Distribution of Respondents by Their
Weight
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42 Physical Activity Levels of Respondents Before and During the
COVID-19 Pandemic

According to the findings, 178 (27.8%) respondents said they did no physical activity
at all before the pandemic, while 296 (46.3%) said they did some light activity. Then,
112 (17.5%) of the respondents claimed they engaged in moderate physical activity,
while only 54 (8.4%) said they engaged in vigorous activity prior to the pandemic.
During the pandemic, however, 177 (27.7%) respondents reported engaging in no
physical activity all, while 324 (50.6%) reported engaging in light physical activity.
Subsequently, 98 (15.3%) of the respondents reported engaging in moderate physical
activities, while just 41 (6.4%) engaged in vigorous physical activities during the
pandemic. The results of quantifying the physical activity intensity of university
students prior to and during the COVID-19 pandemic are summarised in Table 4.4

and Figure 4.4.

Table 4.4: Physical Activity Levels of Respondents Before and During the
COVID-19 Pandemic

Before Pandemic During Pandemic
Duration
Intensity | (minutes N Yo N Yo
per week)
No
o 0 178 27.8 177 210
activity
Light 1-149 296 46.3 324 50.6
Moderate 150-299 112 175 98 153
Vigorous =300 54 8.4 41 6.4

Note: N = number of respondents, % = percentage
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Physical Activity Level Before and During
Covid-19

Light Activity Moderate Activity
PHYSICAL ACTIVITY LEVEL

Before Covid-19 During Covid-19

Figure 4.4: A Bar Graph Depicting the Physical Activity Level of the

Respondents Before and During the Pandemic

Collecting data on the physical activity levels of participants prior to the
COVID-19 pandemic (prior to March 2020) and during the COVID-19 pandemic
(from March 2020 to July 2022) allowed this present study to determine if the
pandemic had increased or decreased the physical activity levels of university
students. In this study, it was discovered that university students engaged in slightly
fewer physical activity during the pandemic than they did before. During the
pandemic, the proportion of students who engaged in moderate and vigorous
activities fell by 2.2% and 2%, respectively. Contrarily, the proportion of students
who engaged in light exercise during the pandemic grew by 4.3%, while the
proportion of those who did not exercise at all increased by 0.1%. The time spent in
MVPA was divided into categories according to whether it complied with the PA
guideline (=150 minutes/week) or not (<150 minutes/week) (World Health
Organization, 2010). Nonetheless, the pattern of results from this study reveals that
throughout the pandemic, an increasing number of students began to shift from
higher intensity levels of physical activity (moderate and vigorous) to lower intensity

levels of physical activity (light and no activity). With only a 0.1% decrease in the
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number of students who did not engage in any physical activity, the increase in the
number of students engaging in light activity during the pandemic suggests that
approximately 4.3% of students who belonged to the moderate and vigorous activity
categories prior to the pandemic collectively dropped into the light activity category
during the pandemic. These findings are consistent with those of earlier research
regarding the changes in physical activity among university students during the
COVID-19 pandemic (Rizal and Wibowo, 2022; Ferrara et al., 2022; Sara Avinna et
al.,, 2021; Lopez-Valenciano et al., 2021).

This pattern of decreased physical activity among students during the
pandemic was to be expected, given that everyone's movement was constrained due
to the spread of the COVID-19 virus. Due to the rising number of COVID-19
instances, the Malaysian authorities implemented a movement control order
throughout the entire country (Sara Avinna et al., 2021). This movement restriction
prevented people from engaging in any outside physical activity, as the majority of
people were required to stay indoors or adhere to isolation rules to prevent viral
spread. Even after the constraints were loosened, there were still few possibilities for
individuals to engage in any physical activity because most gyms and athletic venues
were required to remain closed (Yiswaree Palansamy, 2021), and people were also
forbidden from utilising public parks or practise fields (Nadiah Zamlus, 2021), where
people often spend time exercising or playing sports. Due to the lack of suitable
facilities, these pupils were unable to continue their regular training schedules in a

variety of sports, which likely had an impact on their total PA.

Additionally, the introduction of online programmes could explain the
decline in moderate-to-vigorous physical activity during the pandemic. In order to
prevent the spread of the virus, the government ordered the temporary closure of all
educational institutions, causing institutions to transition to online teaching and
learning. Due to the virtual nature of university events and the closure of sports
facilities during the early pandemic, physically active students would have had less
possibilities to walk between locations to engage in sports. The frequency with which
students engaged in physical activities such as walking, jogging, swimming, and
sports decreased as a result. These have also been discussed in related study by Rizal
and Wibowo (2022), Ferrara et al. (2022), and Lopez-Valenciano et al. (2021).
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During university closures, the focus of instruction was also on the
disciplines that are typically taught in the classroom. There were no physical
education classes available. Although the university emailed students with
recommendations and suggestions for physical activities at home, the university had

limited control over the student's participation in these activities (Greier et al., 2021).

In addition, increased social isolation (Arora and Grey, 2020), changes in
psychosocial aspects due to prolonged confinement and residency, such as distance
to the university (Van Dyck et al., 2015), and greater time demands, such as work
and class time (Calestine et al., 2017), contributed to the decline in PA levels among

students during the pandemic.

Collectively, these findings show the influence of enforced rules on social
isolation and movement restrictions on adolescents' or students' PA, which might
have an effect on their health and wellbeing. The adverse consequences of
inadequate physical activity on a variety of health issues in teenagers and students
have been extensively documented (Hansen et al., 2022; Renninger et al., 2019;
Skrede et al., 2018). Even while a lockdown may have been necessary to minimise
the transmission of a viral disease, such measures may have unintended
repercussions as chronic diseases continue to pose a significant threat to future public

health (Lozano et al., 2012; Murray et al., 2012).

4.3 Total Sitting Time of Respondents Before and During the COVID-19

Pandemic

Before the pandemic, 10% of respondents (64 out of 640) spent less than four
hours a day seated (low risk), according to the collected data. Then, 307 (48%)
respondents reported sitting for 4 to less than 8 hours per day (moderate risk), while
191 (29.8%) reported sitting for 8 to less than 11 hours per day (high risk). Lastly, 78
(12.2%) of respondents indicated that they sat for 11 hours or more per day (very
high risk). Contrarily, 16 out of 640 (2.5%) respondents stated that they sat for fewer
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than 4 hours each day (low risk) throughout the pandemic. Following that, 96 (15%)
of respondents reported sitting for 4 to 8 hours daily (medium risk). 300 respondents
(46.9%) reported sitting for 8 to 11 hours per day (high risk), whereas 228
respondents (35.6%) reported sitting for 11 hours or more per day (very high risk).
Table 4.5 and Figure 4.5 provides a summary of the overall sitting time of

respondents prior to and throughout the pandemic.

Table 4.5: Total Sitting Time of Respondents Before and During the COVID-19

Pandemic
Before Pandemic During Pandemic
Total Sitting
Time (hours | Risk Level N %o N Yo
per day)
<4 Low risk 64 10 16 2.5
Medium
4-<8 307 48 96 15
risk
8-<11 High risk 191 29.8 300 46.9
Very high
>11 78 12.2 228 35.6
risk

Note: N = number of respondents, % = percentage
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Total Sitting Time Before and During Covid-19

Viedium risk) 8 - <11 (High risk) 211 [Very high risk)

Time spent sitting (hrs/wk)

® During Covid-19

Figure 4.5: A Bar Chart Depicting the Total Sitting Time of Respondents Before
And During the COVID-19 Pandemic

In addition to level of physical activity, information was collected on
students' total sitting time before the COVID-19 pandemic (before March 2020) and
during the COVID-19 pandemic (from March 2020 to July 2022) to evaluate if the
pandemic increased or decreased total sitting time among university students and
their associated risk level. According to the results of this study, university students
spent significantly more time sitting during the pandemic than they did previously.
There was an increase of 17.1% in the number of students who sat 8 to less than 11
hours per day, and a rise of 23.4% in the number of students who sat 11 hours or
more per day. Conversely, there was a decrease of 7.5% in the number of students
who sat for less than 4 hours per day and a decrease of 33% in the number of
students who sat for 4 to less than 8 hours per day. Total sitting time time was
calculated by categorising sitting time per day as either meeting the sitting time
standard (<8 hours/day) or not meeting the sitting time guideline (=8 hours/day)
(Roggio et al., 2021; van der Ploeg, 2012; Pavey, Peeters and Brown, 2012).
Nonetheless, the pattern of results from this study revealed that an increasing number
of pupils sat for longer periods of time during the pandemic, so shifting from the low
and medium risk category to the high and extremely high risk level. The number of
pupils who sat for less than 4 hours per day and for 4 to less than 8 hours per day

decreased by 7.5% and 33%, respectively. On the other hand, the number of students
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who sat for 8 hours to less than 11 hours per day and 11 hours or more per day
increased by 17.1% and 23.4%, respectively. This type of significant change in
university students' daily total sitting time is really concerning. This result of an
increase in overall sitting time among students during the pandemic is consistent
with findings reported by other researchers (DeYoung and Li, 2022; Hermassi et al.,
2021; Romero-Blanco et al., 2020).

In addition to the drop in physical activity, participants in this study also
reported an increase in sitting time throughout the pandemic. This pattern of
increased overall sitting time among students throughout the pandemic was
predictable and explicable. In addition to the lack of opportunities for PA, this
change in behaviour can also be attributed to long hours of distance learning as a

result of university closures, as well as an awkward sitting posture habit.

During the COVID-19 pandemic, the use of electronic devices such as
desktop computers/laptop and tablets has expanded significantly among students due
to the global shift to e-learning. Students and adolescents sat more during
confinement, possibly due to the enforced e-learning environment, which promotes
sedentary behaviour and lots of screen-based activities (King, Powell and Kraus,
2019). Students were needed to spend a significant amount of time at a computer to
finish their work and/or assignments. During desktop/laptop or tablet use, the vast
majority of students typically slouch forward in their chairs (Yaseen and Salah,
2021). Due to a lack of opportunities for social connections in a natural setting, the
use of social media probably grew, which encouraged excessive screen time and
sedentary behaviour. As demonstrated for PA, these results are consistent with those
of research conducted in other nations (Rodrguez-Larrad et al., 2021; Chambonniere
etal., 2021; Schmidt et al., 2020; Xiang, Zhang, and Kuwahara, 2020).

Given the independent relationship between prolonged sitting and numerous
health outcomes, this may raise the likelihood of future health issues (Veerman et al.,
2012). The onset of musculoskeletal pain (MSP) problems is adversely affected by
prolonged periods of sedentary behaviours (Dzakpasu et al., 2021). Similar to
Roggio et al. (2021) and other research, a 40.5% increase in total sitting time was

seen in this study. Regular pauses of sedentary behaviours can reduce the negative
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consequences of prolonged sitting (Healy et al., 2011a, 2011b; Hamilton, Hamilton,

and Zderic, 2004) and should be emphasised during times of movement constraints.

4.4 Prevalence of Musculoskeletal Pain

44.1 Prevalence of Neck Pain Among University Students Before and During
the COVID-19 Pandemic

Participants were asked to report information on the onset of their neck pain, if any,
before to the COVID-19 pandemic (before March 2020) and during the COVID-19
pandemic (from March 2020 to July 2022), to see if the pandemic had any effect on
the prevalence of neck pain among university students. According to the collected
data, 99 out of 640 (15.5%) respondents strongly disagreed with the statement that
they experienced neck pain before the pandemic, while 187 (29.2%) respondents
disagreed. 175 respondents (27.3%) claimed they were neither agreeing nor
disagreeing that they had neck pain. Consequently, 154 (24.1%) of respondents
agreed that they had neck pain, whereas just 25 (3.9%) respondents strongly agreed
that they had neck pain prior to the pandemic. During the pandemic, however, 71 out
of 640 respondents (11.1%) strongly disagreed with experiencing neck pain, and 91
out of 640 respondents (14.2%) disagreed with experiencing neck pain. 122 (19.1%)
respondents were neither agreeing nor disagreeing that they experienced neck pain.
Following this, 253 (39.5%) of respondents acknowledged to having neck pain,
while 103 (16.1%) respondents strongly agreed to having neck pain during the
pandemic. The findings on the prevalence of neck pain among university students

both before and after the pandemic are compiled in Table 4.6 and Figure 4.6.

The majority of the 55.6% of people who reported having neck pain during
the pandemic (Table 4.6; Agree & Strongly Agree) attributed it to long study
sessions, which was to be expected given that they were required to attend classes for
extended periods of time using electronic devices as a result of the restriction
measures. Students may have been more exposed to physical stress and excessive

usage of electronics during the lockdown since they spent more time seated in front
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of screens. Additionally, it has been noted that sitting for longer than three hours a
day increases the likelihood of developing at least a moderate neck dysfunction
(Daher and Halperin, 2021a; 2021b). The lockdown increased students' dependency
on electronic devices for online connectivity, resulting in increased screen time and
sitting time. Working in prolonged uncomfortable positions was found to be a risk
factor for the development of NP in a recent systematic evaluation (Kim et al., 2018).
According to Mowatt et al. (2017), neck pain is one of the most prevalent health
issues among individuals who use electronic devices for multiple hours; particularly,
89.9% of undergraduate university students suffer from this condition (Reddy et al.,
2013). Long periods of sitting owing to the usage of mobile phones, tablets, or
computers to take online classes or engage in social media may significantly impact
neck health (Al-Hadidi et al., 2019). In any case, this relationship has been supported
by numerous epidemiological studies that found a strong correlation between the
severity of neck pain and sedentary behaviour, such as prolonged sitting and screen
time (Silva et al., 2016; Janwantanakul et al., 2009; Jacobs et al., 2009; Cagnie et al.,
2006; Ortiz-Hernandez et al., 2003). This study revealed that low levels of physical
activity also contributes to the increased prevalence of neck pain among students
during the pandemic. These results support the notion put forth by Scarabottolo et al.
(2017) and Guddal et al. (2017) that those with low levels of PA are more likely to

have neck pain.

Table 4.6: Prevalence of Neck Pain Among University Students Before and

During the COVID-19 Pandemic

Before Pandemic During Pandemic
Neck Pain
N % N %
Strongly Disagree 99 153 71 111
Disagree 187 202 91 14.2
Neither Agree nor
175 273 122 191
Disagree
Agree 154 241 253 395
Strongly Agree 25 3.9 103 16.1

Note: N = number of respondents, % = percentage



76

Neck Pain Before and During Covid-19

Strongly Disagree Neither Agree Agree
Disagree nor Disagree

lexperienced neck pain

® pefore Covid-19 ™ During Covid-19

Figure 4.6: A Bar Chart Depicting the Prevalence of Neck Pain Among
University Students Before and During the COVID-19 Pandemic

44.2 Prevalence of Low Back Pain Among University Students Before and

During the COVID-19 Pandemic

Participants were asked to identify the onset of their low back pain, if any, before the
COVID-19 pandemic (before March 2020) and during the COVID-19 pandemic
(from March 2020 to July 2022) to evaluate whether the pandemic affected the
prevalence of low back pain among university students. They were questioned if they
had ever experienced low back pain before or if it had developed as a result of the
pandemic. According to the data gathered, 102 out of 640 respondents (15.9%)
strongly disagreed with having low back pain, and 195 (30.5%) simply disagreed
with having any low back pain before the pandemic. 183 (28.6%) respondents did
not agree or disagree with the statement that they had low back pain. Following this,
138 (21.6%) respondents agreed that they had low back pain, but just 22 (3.4%)
respondents strongly agreed that they had low back pain prior to the pandemic.
During the pandemic, however, 83 out of 640 (13%) respondents strongly disagreed
with experiencing low back pain, while 120 (18.8%) simply disagreed. 135 (21.1%)

individuals did not agree or disagree with the statement that they had low back pain.
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Following this, 238 (37.2%) respondents acknowledged to having low back pain,
whereas 64 (10%) respondents strongly agreed to having low back pain throughout
the pandemic. The data on the prevalence of low back pain among university
students both before and after the pandemic are summarised in Table 4.7 and Figure

4.7.

The 47.2% of students who suffered low back pain during the pandemic
(Table 4.7; Agree & Strongly Agree) did so mostly as a result of long study sessions,
as was to be expected given that they were required to attend classes using electronic
devices as a result of the restriction measures. It was perhaps also due to an incorrect
posture that was adopted during it. The introduction of distant learning and the
implementation of socioeconomic measures, such as confinement (Ambrosio et al.,
2020), have had a significant impact on the student population's social life and
physical activity, with apparent effects related to decreased exercise and a
predominately sedentary lifestyle (Zheng et al.,, 2020). Recent cross-sectional
research on university students indicates that home confinement due to the COVID-
19 pandemic has considerably increased sitting time and decreased physical activity,
negatively influencing quality of life and life satisfaction (Hermassi et al., 2021).
Students were required to attend classes for long periods of time using electronic
devices as a result of restriction measures and universities' shift to online teaching
and learning. According to Mowatt et al. (2017), low back pain is one of the most
common health 1ssues among people who use electronic devices for several hours,
and 89.9% of undergraduate university students have a prevalence of these health
issues (Reddy et al., 2013). Extended sitting time caused by the use of mobile
phones, tablets, or computers to attend online classes or engage in social media may

be detrimental to low back health (Al-Hadidi et al., 2019).

According to this study, students experienced a 22.2% rise in low back pain
during the pandemic due to a decline in physical activity and an increase in sitting
time. These findings are consistent with those of Wedderkopp et al. (2009) who
found that students who were physically active were less likely to experience back
pain. Similar findings were made by Guddal et al. (2017), who found a correlation

between delayed LBP onset and moderate levels of PA. On the other hand, too high
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PA levels may raise the risk of spinal pain since vigorous activities may promote

poor posture and the development of pain (Aartun et al., 2016).

Table 4.7: Prevalence of Low Back Pain Among University Students Before and

During the COVID-19 Pandemic

Low Back Pain

Before Pandemic

During Pandemic

N Y N %

Strongly Disagree 102 15.9 83 13
Disagree 195 30.5 120 18.8
Neither Agree nor Disagree 183 286 135 211
Agree 138 216 238 372

Strongly Agree 22 34 64 10

Note: N = number of respondents, % = percentage

Low Back Pain Before and During Covid-19

Figure 4.7: A Bar Chart Depicting the Prevalence of Low Back Pain Among
University Students Before And During The COVID-19 Pandemic
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44.3 Prevalence of Shoulder Pain Among University Students Before and
During the COVID-19 Pandemic

Participants were requested to specify the onset of shoulder pain, if any. They were
asked whether their shoulder problem began during the pandemic or if they had
previously experienced shoulder pain. Table 4.8 and Figure 4.8 provides a summary
of the data collected for this question. According to the collected data, 114 out of 640
respondents (17.8%) strongly disagreed with the statement that they had shoulder
pain prior to the pandemic, whereas 159 respondents (24.8%) disagreed. 168 (26.3%)
respondents did not agree or disagree that they experienced shoulder pain. Following
then, 163 (25.5%) respondents agreed to having shoulder pain, whereas only 36
(5.6%) respondents strongly agreed to having shoulder pain before to the pandemic.
During the pandemic, however, 98 of 640 respondents (15.3%) strongly disagreed
and 106 (16.6%) disagreed with shoulder pain. 127 (19.8%) respondents said they
neither agreed nor disagreed with the statement that they had shoulder pain.
Following this, 218 (34,1%) of respondents admitted to shoulder pain, with 91

(14.2%) strongly admitting to shoulder pain during the pandemic.

Shoulder pain was experienced by 48.3% of students during the pandemic,
primarily as a result of long hours of study, which may have been exacerbated by
incorrect posture. Students had to spend a lot of time using electronic devices to
attend classes because of restriction measures and universities' transition to online
teaching and learning. According to Mowatt et al. (2017), computer vision syndrome,
neck, shoulder, and back pain are the most common health issues among those who
use electronic devices for numerous hours. In particular, 89.9% of undergraduate
university students experience these issues often (Reddy et al., 2013). According to
Caromano et al. (2015), prolonged sitting may be the cause of complaints of pain
and/or pain in the shoulders. According to Yaseen and Salah (2021), using electronic
devices for e-learning during the pandemic was linked to a number of student

complaints, including shoulder pain.

In this study, a reduction in physical activity and an increase in sitting time
resulted to a 17.2% nise in shoulder pain among students throughout the pandemic.

This outcome is consistent with Yaseen and Salah (2021).
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Table 4.8: Prevalence of Shoulder Pain Among University Students Before and

During the COVID-19 Pandemic

Before Pandemic

During Pandemic

Shoulder Pain
N % N %o
Strongly Disagree 114 17.8 98 153
Disagree 159 24.8 106 16.6
Neither Agree nor Disagree 168 26.3 127 19.8
Agree 163 25.5 218 34.1
Strongly Agree 36 5.6 91 14.2

Note: N = number of respondents, % = percentage

Shoulder Pain Before and During Covid-19

Disagree

| experienced shoulder pain

Covid-12 ™ Duripg Covid-19

Strongly Agree

Figure 4.8: A Bar Chart Depicting the Prevalence of Shoulder Pain Among
University Students Before and During the COVID-19 Pandemic

44.4 Daytime Window and Pain Posture Onset for Neck, Low Back, &

Shoulder Pain

In addition to examining the onset of neck pain, low back pain, and shoulder pain,

the participants were surveyed on a few additional aspects related to musculoskeletal
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pain, such as the particular time window of the day during which the participant
experienced the most pain and the particular posture assumed by the participant that
caused them the most pain, in order to better understand the prevalence of

musculoskeletal pain among university students.

For neck pain, regarding the precise time window of the day, the majority of
participants, 319 out of 640 (49.8%), reported suffering neck pain the most after
many hours of study, while 56 (8.7%) reported experiencing it immediately after
waking up in the morning. 35 (5.5%) participants reported neck pain in the late
evening when sleeping, but 62 (9.7%) reported no difference in their neck pain
throughout the day. 168 (26.3%) individuals claimed they had no pain (Table 4.9 &
Figure 4.9).

In terms of the posture assumed by the participants that contributed most to
their neck pain, 256 out of 640 respondents (40%) reported prolonged sitting as the
primary cause of their neck pain. Household chores came in second with 53 (8.3%),
followed by sports 11 (1.7%), standing 10 (1.6%), and walking 5 (0.8%). But 135
(21.1%) of the respondents said they did not have any particular situations that gave
them neck pain, and 170 (26.6%) said they din't feel any pain. Table 4.9 and Figure

4.10 provides a summary of these information.

For low back pain, regarding the precise moment of day, the majority of
respondents, or 234 out of 640 (36.6%) respondents, reported that lower back pain
increased after several hours of studying, while 53 (8.3%) of respondents reported
experiencing it in the late afternoon or evening when relaxing. Among the
participants, 41 (6.4%) said they had low back pain as soon as they woke up in the
morning, while 78 (12.2%) said they did not notice a difference between low back
pain at night and during the day. 234 (36.6%) people claimed they had no pain
(Table 4.9).

In terms of the posture that participants adopted that was most responsible for
their low back pain, 181 out of 640 (28.3%) of respondents identified prolonged
sitting as the primary cause of their low back pain. Following this were carrying out

household tasks 60 (9.0%), standing 40 (6.3%), participating in sports 23 (3.6%), and
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walking 16 (2.5%). However, 96 respondents (15%) said there was no particular
event that caused their low back pain to start, and 224 respondents (35%) said they

had no pain. Table 4.9 and Figure 4.10 provides a summary of these findings.

For shoulder pain, regarding the precise time frame of the day, 37 out of 640
respondents, or 5.8%, reported shoulder pain upon awakening in the morning.
However, 243 respondents (38%) felt shoulder pain following several hours of study.
34 (5.3%) of the participants said that their shoulder pain was at its worst in the
evening while they were resting, while 82 (12.8%) reported no difference between

daytime and nighttime shoulder pain.

In terms of the posture assumed by the participants that contributed most to
their shoulder pain, 169 out of 640, or 26.4%, cited extended sitting as a cause of
their shoulder pain. However, 15 (2.3%) of respondents indicated that standing was
the most significant contributor to their shoulder pam. Walking was cited by 12
(1.9%), followed by participating in sports by 36 (5.6%) and housework by 46
(7.2%). Lastly, 122 respondents (37.5%) reported that there was no specific event

that triggered their shoulder pain.

Table 4.9: Overall Characteristics of Neck Pain, Low Back Pain, and Shoulder
Pain Experienced by the University Students During the COVID-19 Pandemic

Neck Pain | Low Back Pain | Shoulder Pain

N Yo N Yo N Yo
Daytime Window
After waking up in the morning 56 | 87 41 6.4 37 58
After several hours of study 319 | 498 | 234 36.6 243 38
In the late evening, while resting | 35 | 5.5 53 8.3 34 53
No specific moment 62 9.7 78 12.2 32 12.8
Do not have any 168 | 26.3 234 36.6 244 38.1
Pain Posture Onset
Sitting 256 | 40 181 283 169 26.4
Standing 10 | 1.6 40 6.3 15 23

Walking 5 0.8 16 25 12 1.9




&3

Practicing Sport 11 12 23 3.6 36 5.6
Housework 53 | 83 60 94 46 T

No particular circumstance 138 | 21.1 96 13 122 19.1
Do not have any 170 | 26.6 | 224 25 240 378

Note: N = number of respondents, % = percentage

Daytime Window of MSP

315

In thelate NG 1 fic Do not have any
evening, while
resting

Daytime window

Neck Pain Low Back Fain M Shoulder Pain

Figure 4.9: The Chart Depicts the Daytime Window During Which the Students

Experienced the Most Pain.

Pain Posture Onset

. of respondents

m. 15 4

Sitting Standing Walking Practicing
sport 1 work circumstance

Pain Posture Onset

B Neck Pain ™ Low Back Pain Shoulder Pain

Figure 4.10: The Diagram Depicts the Posture that Causes the Most Pain in

Students.
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4.5 Ergonomic Risk Factors

In addition to other characteristics, the survey questionnaire was also used to collect
information about ergonomic risk factors. According to the collected data, 150 out of
640 (23.4%) respondents understood the term "ergonomics," and 167 out of 640
(26.1%) sat in a chair with low back support. 164 persons (25.6%) sat in height-
adjustable chairs, while 175 individuals (27.3%) sat in chairs with armrests. 62
respondents (9.7%) utilised a height-adjustable desk, while 346 respondents (54.1%)
had ample leg room under their desk. 312 participants (48.1%) positioned the screen
of their electronic devices horizontally with their eyes, whereas 297 respondents
(46.4%) positioned the screen at least 30cm away from them. 163 participants
(25.5%) placed their keyboard, mouse, and study surface at elbow height with their
elbows flexed at a 90-degree angle. 31 respondents (4.8%) spent less than 2 hours
each day on their electronic devices, whereas 103 (16.1%) took postural breaks every
30 minutes while using their electronic devices. Lastly, 132 respondents (20.6%)
indicated that they did not adopt awkward postures or stances while using electronic

gadgets. This summary is provided in Table 4.10 and Figure 4.11 below.

A collection of ergonomic risk factors that were highly prevalent among
university students during the COVID-19 pandemic as a result of online learning that
contributed to the development of musculoskeletal pain, namely neck, low back, and
shoulder pain, were identified through a comprehensive literature review. The 12
ergonomic risk factors include knowledge of ergonomics, the presence of low back
support in a chair, the ability to alter the height of a chair, the ability to adjust the
height of a desk, the availability of leg room under a desk, the horizontal alignment
of an electronic device when using it, the distance between a user and the screen of
an electronic device, the location of a keyboard, mouse, and study surface, the length
of screen time, regular postural breaks, and awkward postures. Respondents were
required to select, among the 12 ergonomic risk factors listed in the questionnaire, all
those with which they had a connection during the pandemic while participating in

online education.
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Institutions switched to online study due to these limitations and movement
controls. Although the concept was first well-received, it became an issue for many
students as they were required to attend online sessions for lengthy periods of time
while seated in one location and staring at the screen of their electronic devices. This
practise caused a variety of health issues among the students, with the most
frequently mentioned one being the predominance of musculoskeletal pain,
particularly neck, low back, and shoulder pain. Again, the MSP that the students
experienced during the pandemic are directly related to the ergonomic measures that
they upheld while taking online classes throughout the pandemic. The above-
mentioned factors connected to computer use in particular and ergonomic risk factors
more generally played a crucial role in the development of the MSP (Hanvold,
Veiersted and Waersted, 2010; Johnston et al., 2008). A severe impairment of both
physical and psychological health can result from persistent pain, which can have
wide-ranging and deep impacts on wellbeing (Manchikanti et al., 2009). Therefore,

knowledge of the ergonomic risk factors for persistent MSP is crucial.

In light of these difficulties, it is crucial that students recognise these
ergonomic risk factors that contribute to their MSP and take the required initiatives
to minimize, limit, or eliminate them. Therefore, by gathering this data via the
questionnaire, it provides information on the proportion of students who have taken
the necessary precautions to safeguard themselves from experiencing any kind of
musculoskeletal pain during the pandemic, taking into account the long hours of
online learning that they must engage in. In addition, this information provides
insight into the collective perspective of the students regarding the importance of
ergonomics or achieving ergonomics in their homes or hostels in order to avoid any
musculoskeletal pain or pain that could result from the long hours of online classes

that began as a result of the pandemic and government restrictions.

It may be extrapolated from the collected data that the majority of students
are lacking in this aspect. In order to lessen the prevalence of pain among the
students, ergonomic knowledge or awareness is crucial in this case. One must be
knowledgeable of what "ergonomics" are in order to properly identify and eliminate
the hazards caused by ergonomic 1ssues. However, in this instance, only 23.4% of

respondents claimed having understanding of ergonomics or being aware of its
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meaning. This is concerning because the remaining 76.6% of respondents are putting
themselves at a higher risk of developing MSP as a result of ergonomic risk factors
because they are not aware of or knowledgeable about ergonomics. This is
corroborated by research by Alexander (1997), which found that students were more

likely to have MSP if they were unaware of fundamental computer ergonomics.

Second, having a chair that can be adjusted in height to fit a person's
preference or needs, as well as a chair with a low back support and arm rests, all
contribute significantly to lowering the prevalence of neck, low back, and shoulder
pain, respectively. In this survey, only around 25% of respondents reported having
access to chairs with low back support, adjustable height, and armrests. This
indicates that the remaining 75% of respondents took their online classes while
seated in a chair without these features, or it can be inferred that these students did
not consider these three features to be a crucial element in their perception of how
important they were in reducing their pain. As previously stated, sitting on a chair
with adjustable height, low back support, and armrests dramatically lowers the risk
of developing MSP. This is confirmed by earlier studies that have linked low back or
lumbar support (Dimate-Garcia and Rodriguez-Romero, 2021; Osama, Ali and
Malik, 2018; Deivendran Kalirathinam et al., 2017; Fatin Nasuha Abdul Rahim and
Shamsul Bahri Mohd Tamrin, 2016; Taspinar et al., 2013; Tullar et al., 2007),
height-adjustability (Fatin Nasuha Abdul Rahim and Shamsul Bahri Mohd Tamrin,
2016), and armrests (Dimate-Garcia and Rodriguez-Romero, 2021; Deivendran
Kalirathinam et al., 2017) as an important criteria to prevent the onset of MSP among

students.

Third, having a suitable table with adjustable height is essential, just like with
a chair. Desks that can be adjusted in height help students who are attending online
classes perform better, pay attention longer, and are more motivated. As previously
discussed, prolonged sitting can i1mpair posture and increase the risk of
musculoskeletal pain, including shoulder, neck, and low back pain. Students will be
able to alter their working position, boost mobility, and improve circulation by
adding height-adjustable desks to a study environment (The Executive Centre, 2018).
However, it was discovered in this survey that just 9.7% of the students believe using

a height-adjustable desk will help them lower their MSP. The inability of a table
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without a height-adjustability feature limits a student from being able to change the
height of their desk if they discover that it is either too high or low for them to work
or study comfortably. This is really detrimental because it's crucial to move around
and change positions frequently during online sessions to keep a healthy spine. The
use of height-adjustable desks can significantly reduce upper back, shoulder, and
neck pain among students. Additionally, it may benefit their health. It can result in
less stress and exhaustion than studying while sitting down all day, which indirectly
influences the development of MSP. This has been supported by research by Sudholz
et al. (2016) and Fatin Nasuha Abdul Rahim and Shamsul Bahri Mohd Tamrin
(2016), and others who have emphasised the significance of student desks' ability to

be adjusted for height as one of the key factors influencing the prevalence of MSP.

The fourth factor is the importance of a table with ample leg room. When
working with applications that need lengthy sitting, comfort and flexibility are
crucial factors. Legroom restrictions reduce a healthy person's mobility and create
pain (Cascioli, Heusch and McCarthy, 2011). A person cannot have proper posture if
they cannot place their feet flat on the floor or on a footrest. If proper posture is not
achieved, MSP begins to manifest, causing excruciating pain and decreasing
motivation to study or complete a task. Leg cramps, pain in the knee and hip that
could eventually radiate to create pain in the neck, the low back, and the shoulders
are all prevented when there is enough space for one's legs under the desk. In this
survey, almost 54.1% of the participants claimed to have adequate leg room when
studying. This is a decent starting point, despite the fact that this figure is still in the
middle of the range. By continuously educating students on the benefit of having

enough space under their desks while working, this value can be gradually increased.

Fifth, the placement of the screens on electronic devices when in use is
crucial. It was discovered in this study that 48.8% and 46.4% of the respondents used
their electronic devices while holding them horizontally to their eyes and at least 30
cm away from them, respectively. This suggests that around half of the respondents
are aware of the significance of device location and its effect on their health. The
other half, however, are still unaware of this or have decided not to prioritise these
incredibly crucial parameters that will serve to protect them from MSP. It is crucial

to check that the screen is horizontally aligned with the users' eyes and that it is at
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least 30 cm away from them. When the gadgets are not placed correctly, users are
forced to hold their heads in an uncomfortable position while staring at the screen for
an extended amount of time. For instance, studies have demonstrated that using a
computer with a high screen height causes the neck to erect more (Villanueva et al.,
1997); since this posture simultaneously increases the activity of the neck extensor
and sternocleidomastoid muscles, prolonged computer use in this position may be
harmful (Seghers, Jochem and Spaepen, 2003). The impact of a low computer screen
cannot be determined. Studies have shown that using a computer at a low screen
height puts more strain on the upper body's musculoskeletal system by increasing
neck flexion, neck extensor activity, and compressive loading of neck ligaments,
joint capsules, and other cervical spine structures (Szeto and Lee, 2002; Burgess-
Limerick et al, 1999; Turville et al., 1998; Straker, Jones and Miller, 1997).
However, Fostervold, Aars, and Lie (2006) demonstrated that working with low
monitor screen height improved oculomotor condition with considerable decreases in
upper body musculoskeletal complaints. All of these have been further supported by
studies done by De Vitta et al. (2020) and Kanchanomai et al. (2011), which showed
that the onset of neck, low back, and shoulder pain was linked to holding a tablet less
than 20 cm away from the eye and using a computer screen that was not level with

the eyes.

The location of the keyboard, mouse, and study surface is another
consideration. This 1s to prevent excessive pressure on the hand, wrist, and shoulder
when utilising the item. Long-term usage of these devices at an incorrect height can
result in MSP. Only roughly 25.5% of the students in this survey make sure that the
locations of their keyboard, mouse, and study surface are appropriate for their
purposes. The remaining 74.5 percent of responders had little attention for this
necessary ergonomic setting to prevent the beginning of MSP. People will twist their
bodies to utilise a keyboard and mouse that are off to the side, placing strain on their
chest and shoulders. They will become sore if they continue doing this all day. They
can type with their shoulders in a natural position and prevent unneeded pain by
placing the keyboard and mouse as centrally as possible to their body and in front of
them. Furthermore, the shoulders can fall comfortably by their sides when the mouse
and keyboard are at the same height as the elbows and forearms. It is crucial to avoid

setting the keyboard and mouse at different heights because doing so would require
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the user to continuously lift their arm. These kind of small, repetitive motions
increase the risk of musculoskeletal damage. The importance of placing the
keyboard, mouse, and study surface at the proper position and height has been
demonstrated by Dimate-Garcia and Rodriguez-Romero (2021), Fatin Nasuha Abdul
Rahim and Shamsul Bahri Mohd Tamrin (2016), Kanchanomai et al. (2011),
Lorusso, Bruno and L’ Abbate (2009), and Tullar et al. (2007).

Spending more than two hours a day on electronic devices is another
problem. Greater hours spent using electronic devices equates to more time spent in
front of a screen. Screen time frequently prevents people from being active or
enjoying the outdoors. Low amounts of physical activity can have an adverse effect
on their health over time (Kaneshiro, 2019). Only 4.8% of the students in this study
claimed to use their electronic devices for less than two hours, with the remaining
95.2% of respondents saying that they use them for more than two hours. Given the
advent of online learning, this 1s to be expected, but the exceptionally high
percentage is still very concerning for students' health. Musculoskeletal pain has
been conclusively linked to the amount of time spent using digital screens, according
to numerous studies (Hakala et al., 2012; Silva et al., 2016; Queiroz et al., 2018;
Suris et al., 2014; De Vitta et al., 2011; Sekiguchi et al., 2017). However, the
responder in this study does not appear to have prioritised lowering their technology

usage. This demonstrates the lack of understanding that students have on this issue.

Next, the lack of frequent postural breaks contributes to the occurrence of
MSP among students. Students should take frequent breaks, especially in the current
setting when they are obliged to spend long hours in front of the computer. In this
study, just 16.1% of the students reported taking postural rests, while 83.9% said
they did not take them often or did not think they were significant. Long periods of
time spent in the same position and exercising the same muscles are bad for the neck
and back. Ergonomists concur that taking frequent, brief rest breaks is a good idea.
The need for frequent rests is outlined in the Health and Safety (Display Screen
Equipment) Regulations (1992). Muscles are engaged to support good posture while
seated. These muscles might grow weary over time, which increases the risk of
injuries. Long periods of standing or sitting can cause muscles to deteriorate (i.e.

greater than an hour). Compression and improper postures can harm soft tissue,
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obstruct the blood supply, and impinge on the nerves. So, getting enough sleep is
crucial to maintaining a healthy musculoskeletal system. By taking frequent breaks,
one can reduce the likelihood of suffering an ergonomic injury (Health & Safety,
University of Stanford, 2022). Several research, such those conducted by Choudhary
et al. (2020) and Bennett, Woodcock and Tien (2006), have demonstrated the
significance of periodic breaks from extended sitting for students during the

pandemic.

Last but not least, utilising electronic gadgets in uncomfortable positions or
postures is a major source of worry among students. When doing work-related
activities, awkward posture is defined as a significant deviation from the neutral
position of the body. Only 20.6% of the students who participated in this study said
they avoided inappropriate postures when studying. However, the remaining 79.4%
have admitted to hunching over when they are studying. With the introduction of
online education, this behaviour tends to become more prevalent. The majority of
students not taking the required precautions to avoid adopting unpleasant postures
while studying is also extremely alarming. It is not good that 79.4% of students do
not understand how important it is to sit up straight when studying in order to reduce
the occurrence of MSP. When a person is hunched over, their muscles work less
effectively and they have to use more force to finish the task. Awkward posture
frequently strains the spine and results in pain and fatigued muscles (Environmental
Health & Safety of Yale University, 2018). The risk of MSP is further increased by
awkward posture, extended sitting, and computer use (NIOSH, 1997). This is
supported by numerous prior research that highlight the negative consequences of
poor posture while using electronic devices for studying as well as the significance of
having good posture to reduce the prevalence of MSP among students (Deivendran
Kalirathinam et al., 2017; Batham and Yasobant, 2016; Padmanathan et al., 2016;
Fatin Nasuha Abdul Rahim and Shamsul Bahri Mohd Tamrin, 2016; Punnett, 2014).
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Table 4.10: Distribution of Ergonomic Risk Factors

Yes No

Ergonomic Risk Factors
N| % N | %

I am familiar with the term "ergonomics". 150 | 23.4 | 490 | 76.6

I sit in a chair that provides lower back support. 167 | 26.1 | 473 | 73.9
I sit in a chair that has a height adjustment. 164 | 25.6 | 476 | 74.4

I sit in a chair with armrests. 175|273 | 465 | 72.7

I use a desk that is height adjustable. 62 | 9.7 | 578 |90.3

| have enough leg room under my desk to rest my legs
346 | 54.1 | 294 | 459

comfortably.

[ position the screen of my electronic devices (computer,
_ _ 312|488 | 328 | 51.2
laptop, smartphone, TV, etc.) horizontally with my eyes

I position the screen of my electronic devices (computer,
297 | 46.4 | 343 | 53.6
laptop, smartphone, TV, etc.) at least 30cm away from me.

My keyboard, mouse, and study surface are all at elbow
163 | 255|477 | 745
height, with my elbows positioned at a 90° angle.

I spend less than 2 hours/day on my electronic devices
31 | 48 | 609|952
(computer, laptop, smartphone, TV, etc.)

I take postural breaks every 30 minutes when using my
103 | 16.1 | 537 | 83.9

electronic devices (computer, laptop, smartphone, TV, etc.)

I do not adopt awkward postures or positions when using
my electronic devices (computer, laptop, smartphone, TV, | 132 | 20.6 | 508 | 79.4

etc.)
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Ergonomic Risk Factors

| am familiar with the term " ergonomics”.

0 100 200 300 400

B NO ™ Yes

Figure 4.11: Distribution of Ergonomic Risk Factors

4.6 Physical Activity Level

4,6.1  Association Between Physical Activity Level and The Prevalence of

Neck Pain Among University Students During the COVID-19 Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the level of physical activity performed by the university students per week
and the prevalence of neck pain among them during the pandemic. The relationship
was found to be negatively correlated and weak in strength, however the results were
not statistically significant (r(638) = -.052, p =.191). This result indicates that there
is no significant relationship between the physical activity level of students and the
prevalence of neck pain they experienced during the pandemic. This is because the
significance value, which is 0.191, is higher than the acceptable limit of 0.05. The
findings are detailed in Table 4.11 below, which will aid in understanding the
relationship between university students' degree of physical activity and the

prevalence of neck pain among them during the COVID-19 pandemic.
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Several earlier research have demonstrated a correlation between the level of
physical activity and the prevalence of neck pain among university students during
the pandemic. Roggio et al. (2021) showed that there is a link between physical
activity levels and neck pain among students, with the majority of participants with
pain belonging to the no physical activity and light physical activity categories,
indicating that those who practise physical activity for fewer than 150 minutes per
week (no physical and light physical activity) are more likely to suffer pain, whereas
those who practise physical activity for more than 150 minutes per week (moderate
and high physical activity) are less likely to experience pain. Similarly, Shan et al.
(2013) found that students who actively engaged in physical activities had a reduced

prevalence of neck pain than those who did not engage in physical exercise.

In contrast, this study revealed no significant association between the level of
physical activity and the onset of neck pain among university students during the
pandemic, supporting the findings of earlier studies, such as Sitthipornvorakul et al.
(2010), who concluded that there is good evidence that physical activity and neck
pain are not associated. Similarly, additional studies found no link between neck pain
and physical activity level as well (De Vitta et al., 2014; Wedderkopp et al., 2009;
Bostrom et al., 2008; Auvinen et al., 2007; Diepenmaat, 2006; Mikkelsson, 2006;
Osteras et al., 2006; van den Heuvel et al., 2005; and Kujala, Taimela and Viljanen,
1999).

There are two contradictory sets of prior research regarding the relationship
between physical activity level and neck pain. Nonetheless, this substantial variation

in results can be ascribed to a variety of factors.

The heterogeneity in the type or domain of physical activity conducted by the
students may be one of the probable causes for the divergent findings among
research. Standardization of the type or domain of physical activity performed by the
students during the pandemic was not considered prior to or during data collection in
this study, as it was not possible to meticulously control the type of exercises or
activities performed by the students for this research due to restrictions imposed by
the Malaysian government during the pandemic. Consequently, the respondents were

required to answer the questionnaire solely based on the physical activities that they
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performed on their own during the pandemic, which may have differed from one
another, meaning that each of them may have experienced different bodily effects
after the physical activity. For instance, the majority of them may have mainly
focused on habitual or leisure-time physical activity, which may not accurately
reflect daily physical activity (Kedra et al., 2021). This suggests that a student might
engage in regular physical activity for 150 minutes or more per week, as advised by
WHO, but it would not be as beneficial in reducing neck pain as frequent activities of
moderate or high intensity. Even though 21.7% of the students in this study reported
engaging in moderate and vigorous activity, they may not have experienced a
reduction in neck pain because they may have been performing habitual exercises,
which have little or no effect on neck pain, rather than regular high imtensity
exercises. As a result, the results of this study's link between physical activity level
and prevalence of neck pain were affected. This was confirmed by Kalatakis-dos-
Santos et al. (2019), who reported that regular physical exercise is unrelated to pain
intensity. According to Vitta et al. (2021) and Briggs et al. (2009), there is no
correlation between daily habitual physical activities and neck pain. In addition,
Peterson and Pihlstrém (2021) and Scarabottolo et al. (2017) have demonstrated that
various physical activity domains are connected with neck pain differentially.
Therefore, future research must clarify the classification of the type or domain of

physical activities.

Another reason for inconsistency in study results could be the dimensions of
physical activity. It is likely that different aspects of recreational and sport-related
activities are associated with neck pain differently. Some sports may be
advantageous or detrimental to the development of or protection against neck pain in
adolescents and young adults (Briggs et al., 2009). For example, regular sports
activity was associated with frequent neck pain (Kaartinen et al., 2019). According to
Heneweer, Vanhees, and Picavet (2009), the significance of physical activity lay in
its quality, not its quantity. Certain sports may be damaging to the neck if they place
a great deal of strain on the neck's muscles and ligaments, as is the case with most
sports (Agarwal, Thakkar and Than, 2021; DerSarkissian, 2021; Isaac and Dec,
2020). Future research should investigate the risk of neck pain related with extensive
sports practise during adolescence. Similarly, vigorous physical activity also

contributes. According to WHO (2010), the minimum amount of exercise needed to
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lead a healthier lifestyle is 150 minutes per week of moderate intensity or 75 minutes
per week of vigorous intensity. However, going overboard with this amount of time
can occasionally have more of a negative impact than a beneficial one. Although it
has many positive health effects, exercise also raises the possibility of acquiring
musculoskeletal pain (MSP) (Kamada et al., 2016). In their study, Guddal et al.
(2017) discovered that a moderate level of physical activity was associated with
decreased neck pain, whereas a high level of activity increased the likelihood of
lower extremity pain. Strength and extreme sports were associated with all types of
pain in young adults (Guddal et al., 2017). According to a study conducted by
Kamada et al. (2016) among Japanese adolescents, high levels of physical activity
exhibited a clear linear association with MSP prevalence and risk. The greater the
participants' participation in sports, the greater their likelihood of experiencing and
developing pain. Each additional hour per week of sports participation was related
with a 3% greater likelihood of having or developing MSP. Additionally, Kelly,
Dockrell, and Galvin (2009) reported that physical activity exacerbated neck pain.
According to Table 4.4, 6.4% of all individuals in this study engaged in 300 minutes
or more of physical activity each week during the pandemic. Based on the
aforementioned data, even though the WHO recommends this period, it may have
also resulted in a small number of students engaging in intensive activity suffering
neck injuries and neck pain. This, along with the high prevalence of neck pain among
physically inactive students, led to a rise in the total number of students with neck
pain, which rendered the link between physical activity level and neck pain non -

significant in this study.

Technique errors while completing exercises may also contribute. Technique
is the manner in which an exercise is performed in order to target particular muscle
groups. Incorrect technique can also be detrimental to the human body. If
inappropriate form is utilised when executing a series of strength-training exercises,
such as lifting weights, intense landscaping such as plowing and digging, stair
climbing, walking up the hill, bicycling, dancing, push-ups, sit-ups, and squats,
certain muscles may be overworked, which can result in an overuse injury (Mayo
Clinic, 2019). The outcomes will not be as nice as they may be without the
appropriate method. Improper form can have detrimental effects on the body and

ultimately result in additional pain and injury. Ingraham (2003) further suggests that
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stretching, which enhances mobility and movement range beyond what is necessary
for physical activity or sport-specific movements, may not be beneficial and may
possibly induce injury because even slight stretching can cause cytoskeletal injury
(Shrier, 2000; Shrier, 1999). Due to movement restrictions imposed by the
government, the activities completed by the participants during the pandemic were
not standardised prior to data collection in this study. Instead, participants were
asked to respond to the survey questions based on their own exercises and physical
activities throughout the pandemic. This indicates that everyone performed different
types of workouts based on their individual tastes, which may have had varying
effects on them. In addition, it is impossible to determine whether the participants
utilised the proper exercise routines. Some individuals may have employed improper
techniques when exercising, causing them to have increased pain in the neck region.
Therefore, even though the students engaged in moderate or vigorous activity during
the pandemic, they did not experience any pain relief or positive effects on their
necks due to the improper or incorrect techniques they employed while exercising,
which increased their neck pain rather than significantly reducing it. This now
explains the increase in the number of students experiencing neck pain during the
pandemic, as shown in Table, despite the fact that 21.7% of all respondents reported

continuing to engage in moderate or vigorous exercise during the pandemic.

In addition, the method employed to measure physical activity could be a
contributing factor. In this study, student responses were gathered through a self-
administered online questionnaire. Students were asked to recollect the level of
physical activity they had engaged in before to and during the pandemic and to select
the number of hours per week they spent engaging in physical activities depending
on the physical activity level category given in the questionnaire. This may not have
been the most reliable method of gathering information about physical activity levels
because there is a higher possibility of selection bias on the part of the students. In
addition, when surveys are employed, recall bias may be introduced into the
estimation. According to Peterson and Pihlstrom (2021) and Verbunt, Huijnen, and
Koke (2009), objective measurements are better to self-report measurements when
determining the level of physical activity in participants with musculoskeletal pain.
Accelerometer or another objective equipment must have been used to measure

physical activity level (Aartun et al., 2016). However, use of an objective equipment,
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such as an accelerometer, to measure the students' level of physical activity was not
feasible in this study due to limitations set by the Malaysian government and the
university as well, as a result of the rise of COVID-19 instances during this research
study's time frame. This objective approach 1s advised because objective methods
have been demonstrated to produce different results than subjective methods.
Inconsistent measurements and classifications of physical activity in terms of
frequency, intensity, and duration may have led to misclassification of physical
activity levels (Kedra et al., 2021). Future studies must elucidate the measurement

techniques and the intensity of the physical activities.

Another concern involves the definition of neck pain. In this study, a
definition of neck pain was included in the questionnaire that was given to the
participants; nevertheless, the participant may not have understood the definition
because it was not sufficiently detailed. Inserting a diagram clearly illustrating the
location of neck pain and the bones involved would have been helpful, which, in the
case of young students who may not have a clear understanding or complete
knowledge of the human anatomy, is essential for better understanding the question
and providing a proper answer, as carried out by Bento et al. (2020), Dianat, Alipour
and Asghari Jafarabadi (2017), Scarabottolo et al. (2017), Aartun et al. (2016), and
Shan et al. (2013). Various prevalence estimates for neck pain may also originate
from different definitions of the condition (Kgdra et al., 2021). Future study should
therefore include a precise definition of neck pain as well as a schematic

demonstrating the exact location of the affected muscles and bones.

In addition, the inclusion and exclusion criteria for groups with and without
neck pain were not considered. As it may play a significant role in producing neck
pain, participants were not tested for any underlying cases of damage to neck muscle
or around the neck muscle before to or during data collection. Excluding participants
with neck muscular or surrounding neck muscle damage, which may induce neck
pain, might have given a more accurate conclusion regarding the association between
physical activity and neck pain (Ke¢dra et al., 2021). Therefore, it is recommended

that these subjects be excluded from future investigations.
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The time frame within which the data was gathered may also be a problem.
This study examined a fairly broad time span for the development of neck pain
(Kedra et al., 2021), during which the students were asked to report their level of
physical activity from two distinct time periods: before the COVID-19 pandemic
(before to March 2020) and during the COVID-19 pandemic (March 2020 to present)
(from March 2020 to July 2022). However, this study and the dissemination of the
questionnaire to collect information from respondents were not undertaken until two
years after the outbreak began. The students were asked to recollect their level of
physical activity prior to and during the pandemic and to select their level of physical
activity each week based on the physical activity level categories given in the
questionnaire. Since the students were required to recall specifics of their physical
activity from a considerable amount of time ago, the acquired data may not be as
accurate as desired. This introduces the possibility of recall bias in the information
provided by the student on the questionnaire, as students may overestimate or
underestimate their level of physical activity (Kedra et al., 2021). In turn, this may
have reduced the strength of the apparent link between physical activity level and the

occurrence of neck pain.

The gender of the participants is an additional element that may have played a
role. According to certain studies, feminine gender is connected with a higher
prevalence and severity of pain (Bento et al., 2020; Hasan et al., 2018; Nicot, 2008;
Ohayon, 2004; Bair et al, 2003). A survey conducted in 17 nations from the
Americas, Europe, the Middle East, Africa, and Asia found that despite substantial
variance in socioeconomic, demographic, and cultural variables across the
participating countries and in the country-specific prevalence rates of chronic pain
problems, certain findings were cross-nationally similar, including the discovery that
females exhibited a greater overall prevalence of chronic pain than males, a finding
that was true across all 17 countries (Demyttenaere et al., 2006, Demyttenaere et al.,
2007; Ohayon and Schatzberg, 2003; Unruh, 1996). According to Auvinen et al.
(2007), nearly half of the girls in their study reported mild neck pain, compared to
one-third of the males, and 5% of the girls reported severe neck pain, compared to
2% of the boys. In girls, but not in boys, high levels of physical activity were related
with an increased prevalence of severe neck or occipital pain and severe shoulder

pain. In addition, Hendi et al. (2019) revealed that musculoskeletal pain was more
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prevalent in females, a finding supported by other studies (Morais et al., 2019;
Rodriguez-Romero et al., 2016; Ng, Hayes and Polster, 2016). Female-specific
hormonal and/or psychosocial factors may account for a greater sensitivity to pain
and its reporting in females, resulting in a higher prevalence of neck pain (Breivik et
al,, 2006). According to Table 4.1, 61.1% of the respondents in this survey were
female students, compared to 38.9% of the boys. This justifies the increase in the
number of students experiencing neck pain during the pandemic, despite the low
proportion of students engaging in moderate or vigorous activity. As demonstrated
by prior research, the greater the proportion of female students, the greater the
likelihood that students may experience musculoskeletal pain after moderate or
vigorous activities. This, in addition to the contribution previously made by the
physically inactive students' musculoskeletal pain cases, greatly increased the total
number of students suffering from musculoskeletal pain during the pandemic, so
rendering the link between physical activity level and musculoskeletal pain non -

significant in this study.

In addition to correlation analysis, a simple linear regression was calculated
to test if the level of physical activity performed by the university students per week
significantly predicted the onset of neck pain among them during the pandemic.
Preliminary analyses were performed to ensure there was no violation of the
assumption of normality and linearity. The fitted regression model was: Neck pain =
3.513 — 0.080*(level of physical activity). However, the overall regression was found
to be statistically non-significant (R*= 0.003, F (1, 638) = 1.866, p = 0.172).
Therefore, this result can be interpreted as the level of physical activity performed by
the students did not significantly predict the onset of neck pain among them during
the pandemic (p = -0.080, p = 0.172). Table 4.12 summarises the results of this
relationship for easier comprehension. The scatter plot in Figure 4.12 illustrates the

association between these two variables.

In summary, it was determined that the correlation between the students'
physical activity level and the neck pain they had during the pandemic was weak and
negatively associated, but the results were not statistically significant. Likewise, the
entire regression was determined to be statistically non-significant. This could be

attributable to additional confounding variables, such as variation in the type or
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domain of physical activity, dimensions of physical activity, techniques etror,
method of measuring physical activity, definition of neck pain, participant exclusion
criteria, time frame of study, and gender of participants, which require further
exploration in this context. These confounding variables will likely explain the
finding; therefore, additional research is required, and future research could

incorporate variables that were not determined in this study.

Table 4.11: Results of Spearman's Rank-Order Correlation Analysis Between
Independent Variables (Physical Activity Level & Total Siting Time) and

Dependent Variables (Neck Pain, Low Back Pain, Shoulder Pain)

Physical Total Low
o o Neck Shoulder
Activity Sitting Back
Pain Pain
Level Time Pain
Physical Activity
— - 115%* -052 -.005 -.046
Level
Total Sitting Time - 115%* — J69%* | 149** | 186%*
Neck Pain -.052 169%* — AL7** | 4B]1**
Low Back Pain -.005 149%* ALTH* — J342%%
Shoulder Pain -.046 186%* ABL** | 342%* s

Note: **. Correlation is significant at the 0.01 level (2-tailed).




Table 4.22: Simple Linear Regression Analysis Results of Prevalence of Neck Pain Related to The Level of Physical Activity
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Standardized
Predicted Predictor Unstandardized Coefficients
Coefficients
(Dependent | (Independent
Standard
Variable) Variable) B Beta t Sig. Regression Results
Error
R =.054
R?=.003
Physical Adj. R*= 001
Neck Pain Activity -.080 058 -054 -1.366 172 F=1.866
Level Regression (df) =1
Residual (df) = 638
p=.05
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Figure 4.12: Scatter Plot Diagram Depicting the Non-Significant Relationship
Between Physical Activity Level (PA) and Prevalence of Neck Pain (NP).

4.6.2  Association Between Physical Activity Level and The Prevalence of Low

Back Pain Among University Students During the COVID-19 Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the level of physical activity performed by the university students per week
and the prevalence of low back pain among them during the pandemic. The
relationship was found to be negatively correlated and weak in strength, however the
results were not statistically significant (r(638) = -.005, p = .891). This result
indicates that there is no significant relation between the students' level of physical
activity and the prevalence of low back pain they experienced during the pandemic.
This is because the significance value, which is 0.891, is greater than the accepted
level of 0.05. The correlation between the level of physical activity performed by
university students and the prevalence of low back pain among them during the
COVID-19 pandemic is elucidated in Table 4.11 above.

Several previous studies have demonstrated a significant association between
the level of physical activity and the prevalence of low back pain among university

students during the pandemic. Roggio et al. (2021) determined that there is a
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correlation between physical activity levels and low back pain. The majority of
subjects with low back pain belonged to the no physical activity and light physical
activity categories, whereas those in the moderate and high physical activity groups
only experienced very low or mild levels of low back pain, indicating that those with
less than 150 minutes of physical activity per week are more likely to experience low
back pain. In a meta-analysis of cohort studies, Alzahrani et al. (2019) found that
moderate physical activity was significantly associated with a reduced risk of

developing LBP,

In contrast, this study found no significant association between the level of
physical activity and the onset of low back pain among university students during the
pandemic, confirming the findings of other studies, such as Sitthipornvorakul et al.
(2010), who concluded that there is strong evidence that physical activity and low
back pain are not associated. In a meta-analysis of cohort studies, Alzahrani et al.
(2019) found that high-level physical activity was not associated with LBP, and in a
meta-analysis of cross-sectional studies, neither medium-level nor high-level
physical activity was associated with LBP. Similarly, other studies have discovered
no link between physical activity and low back pain (Bento et al., 2020; Dianat,

Alipour and Asghari Jafarabadi, 2017; Aartun et al., 2016).

Two sets of previous research have produced contradictory findings regarding
the relationship between physical activity and low back pain. The stark contrast

between the results can be explained, though.

The heterogeneity in the type or domain of physical activity performed by the
students may be one of the possible explanations for inconsistent findings across
studies. Standardization of the type or domain of physical activity performed by the
students during the pandemic was not considered prior to or during data collection in
this study, as it was not possible to meticulously control the type of exercises or
activities performed by the students for this research due to restrictions imposed by
the Malaysian government during the pandemic. Consequently, the respondents were
required to answer the questionnaire solely based on the physical activities that they
performed on their own during the pandemic, which may have differed from one

another, meaning that each of them may have experienced different bodily effects
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after the physical activity. The majority of them might have concentrated on only
leisure time or habitual physical activity, which might not accurately reflect daily
physical activity (Kedra et al., 2021). This suggests that a student could engage in
regular physical activity for 150 minutes or more per week, as recommended by the
WHO, but it would not be as effective in reducing LBP as regular moderate or
vigorous exercise. In this study, despite the fact that 21.7% of the students reported
engaging in moderate and vigorous activity, they may not have experienced a
reduction in LBP because they may have been performing habitual exercises, which
have little or no effect on LBP. As a result, the results of this study conceming the
relationship between physical activity level and the prevalence of LBP were affected.
This was confirmed by Kalatakis-dos-Santos et al. (2019), who reported that
habitual physical activity is unrelated to pain intensity. Bento et al. (2020) and
Aartun et al. (2016) found no association between daily habitual physical activity and
low back pain. In addition, Scarabottolo et al. (2017) reported that various physical
activity domains are associated with LBP in varying ways. Future research must

further clarify the classification of the type or domain of physical activities.

The dimensions of physical activities may also play a role in the
discrepancies between studies' findings. Different dimensions of recreational and
sport-related activities may have different relationships with LBP. It appears that
certain sports can be advantageous or detrimental to the development or prevention
of LBP in youths and adolescents (Kedra et al., 2021). According to Heneweer,
Vanhees, and Picavet (2009), the significance of physical activity lay in its quality,
not its quantity. Sports are characterised by a variety of back-loading forces;
consequently, certain sports may be detrimental to the spine. Future research should
examine the risk of LBP associated with intensive sports practise during adolescence.
Similarly, vigorous physical activity also contributes. As stated previously, WHO
(2010) recommends at least 150 minutes of moderate-intensity or 75 minutes of
vigorous-intensity exercise per week for a healthier lifestyle; however, going
overboard on this duration can sometimes have more of a negative effect than a
positive one. Physical activity has multiple health benefits, but it may also increase
the risk of musculoskeletal pain (MSP) (Kamada et al., 2016). In their study, Guddal
et al. (2017) found that moderate physical activity was associated with less low back

pain, whereas high physical activity increased the likelihood of lower extremity pain.
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Participation in technical sports was linked to an increased likelihood of low back
pain, whereas participation in team sports was linked to an increased likelihood of
lower extremity pain. Strength and extreme sports were associated with all types of
pain in young adults (Guddal et al., 2017). According to a study conducted by
Kamada et al. (2016) among Japanese adolescents, high levels of physical activity
had a clear linear association with MSP prevalence and risk. The greater the
participants’ participation in sports, the greater their likelihood of experiencing and
developing pain. Each additional hour per week of sports activity was associated
with a 3% increase in the likelihood of having or developing MSP, with the low back
region being the most commonly affected. During the pandemic, 6.4% of the total
participants in this study engaged in 300 minutes or more of vigorous activity per
week, as shown in Table 4.4. Despite the fact that this duration is recommended by
the WHO, based on the aforementioned findings, it may have caused a portion of
students engaging in vigorous activity to sustain injuries in or near the low back
region, resulting in severe low back pain. This, along with the large number of
students with low back pain who were physically inactive, increased the total number
of students with low back pain, thereby rendering the relationship between physical

activity level and low back pain non - significant in this study.

Technique errors while performing exercises may also contribute. Technique
is the manner in which an exercise is performed in order to target particular muscle
groups. Incorrect technique can also be detrimental to the human body. If
inappropriate form is utilised when executing a series of strength-training exercises,
such as lifting weights, intense landscaping such as plowing and digging, stair
climbing, walking up the hill, bicycling, dancing, push-ups, sit-ups, and squats,
certain muscles may be overworked, which can result in an overuse injury (Mayo
Clinic, 2019). The outcomes will not be as good as they could be without a proper
technique. Improper form can have detrimental effects on the body and ultimately
result in more pain and injury. Ingraham (2003) further suggests that stretching,
which enhances mobility and movement range beyond what is necessary for physical
activity or sport-specific movements, may not be beneficial and may possibly induce
injury because even slight stretching can cause cytoskeletal injury (Shrier, 2000;
Shrier, 1999). According to a study by Vahdat et al. (2017), adolescents and young

adults frequently sustain lower back injuries during weightlifting due to improper
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execution of exercises and the use of excessive weights, resulting in low back pain.
Similarly, Fares et al. (2020) reported that weightlifting employs heavy weights to
engage the body's muscles and, as a result, increases the risk of LBP in adolescents
and young adults. The use of excessive weights and improper techniques places the
back in a precarious position that may result in injury. Faigenbaum and Myer (2009)
also report that improper exercise technique and inappropriate training loads may
partially account for some of the reported injuries sustained by young athletes during
resistance training. Due to government restrictions on movement, the exercises
performed by the participants in this study during the pandemic were not
standardised prior to data collection. Instead, participants were asked to respond to
the survey questionnaire based on the exercises and physical activities they had
engaged in during the pandemic. This indicates that everyone performed different
types of exercises based on their individual preferences, which may have had varying
effects on them. In addition, it is impossible to determine whether the participants
utilised the proper exercise techniques. Some individuals may have employed
improper exercise techniques, causing them to experience increased pain in the lower
back region. Subsequently, even though the students engaged in moderate or
vigorous activity during the pandemic, they did not experience any pain relief or
positive impact on their low backs due to the improper or incorrect techniques they
employed while exercising, which increased their low back pain rather than
significantly reducing it. This explains the increase in the number of students
experiencing low back pain during the pandemic, as shown in Table, despite the fact
that 21.7% of all respondents reported continuing to engage in moderate or vigorous

exercise throughout the pandemic.

In addition, the method employed to measure physical activity could be a
contributing factor. Results from students were gathered for this study using a self-
administered online questionnaire. Students were asked to recollect the level of
physical activity they had engaged in before to and during the pandemic and to select
the amount of hours per week they spent engaging in physical activities depending
on the physical activity level category provided in the questionnaire. As there is a
greater possibility of selection bias on the part of the students, this may not have
been the most accurate method for obtaining data on physical activity level. Using

surveys may also result in recall bias in the estimating process. An objective
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measurement is better to a self-report measurement when determining the level of
physical activity in participants with musculoskeletal pain (Peterson and Pihlstrom,
2021; Verbunt, Huijnen and Kdoke, 2009). Accelerometer or another objective
equipment must have been used to measure physical activity level (Aartun et al.,
2016). However, use of an objective equipment, such as an accelerometer, to
measure the students' level of physical activity was not feasible in this study due to
limitations set by the Malaysian government and the university as well, as a result of
the rise of COVID-19 instances during the research study's time frame. This strategy
is proposed due to the fact that objective methods have been discovered to produce
different results than subjective methods. Physical activity levels may have been
misclassified due to inconsistent assessments and categorization of physical exercise
including duration, frequency, and intensity (Kedra et al., 2021). Future studies must

clarify the method used to measure the level of physical activity intensity.

Another point of contention is the definition of low back pain. In this study,
the questionnaire supplied to participants did contain an explanation of what low
back pain is; nonetheless, the participant may not have found the explanation to be
sufficiently detailed. Inserting a diagram clearly illustrating the location of LBP and
the bones involved would have been helpful, which, in the case of young students
who may not have a clear understanding or complete knowledge of the human
anatomy, is essential in order to better comprehend the question and provide an
appropriate response, just as carried out by Bento et al. (2020), Dianat, Alipour and
Asghari Jafarabadi (2017), Scarabottolo et al. (2017), Aartun et al. (2016), and Shan
et al. (2013). Various prevalence estimates for LBP may also emerge from different
definitions of the condition (Kedra et al., 2021). Future study should therefore
include a precise definition of LBP as well as a schematic demonstrating the precise

position of the implicated muscles and bones.

In addition, the study did not address the criteria of inclusion and exclusion
for a group with LBP and a group without LBP. As spinal disease or injury may play
a substantial role in the development of low back pain, individuals were not screened
for it prior to or during data collection. Excluding participants with spinal diseases or

injuries, which may cause LBP, might have yielded more accurate findings regarding



108

the connection between physical activity and low back pain (Ke¢dra et al., 2021).

Therefore, it is suggested that future research explicitly exclude these individuals.

The time frame during which the data was gathered may also be a concern.
This study included a relatively broad span of LBP occurrence (Kedra et al., 2021),
and the students were asked to report their level of physical activity from two distinct
time periods: before the pandemic (before March 2020) and during the pandemic
(March 2020 to present). However, this research and the dissemination of the
questionnaire to collect information from respondents did not begin until two years
after the outbreak began. The students were asked to recollect their level of physical
activity prior to and during the pandemic and to select their level of physical activity
each week based on the physical activity level categories given in the questionnaire.
Since the students were required to recall specifics of their physical activity from a
considerable amount of time ago, the acquired data may not be as accurate as
desired. This introduces the possibility of recall bias in the data provided by the
student on the questionnaire, as the student may overestimate or underestimate the
level of physical activity (Kedra et al., 2021). In turn, this may have reduced the
strength of the apparent link between physical activity level and the prevalence of

LBP.

The gender of the participants is an additional element that may have played a
role. According to certain studies, feminine gender is connected with a higher
prevalence and severity of pain (Bento et al., 2020; Hasan et al., 2018; Nicot, 2008;
Ohayon, 2004; Bair et al., 2003). A survey conducted in 17 countries from the
continents of America, Europe, the Middle East, Africa, and Asia uncovered that
despite substantial variation in socio - economic status, demography, and cultural
aspects across the involved nations and in the country-specific prevalence rates of
persistent diseases or disorders, certain findings were cross-nationally consistent,
including the discovery that females demonstrated a higher overall prevalence of
chronic pain than males, a finding that was consistent across all 17 countries
(Demyttenaere et al., 2006; Demyttenaere et al., 2007; Ohayon and Schatzberg,
2003; Unruh, 1996). In addition, Hendi et al. (2019) revealed that musculoskeletal
pain was more prevalent in females, a finding supported by other studies (Morais et

al., 2019; Rodriguez-Romero et al., 2016; Ng, Hayes and Polster, 2016). Kikuchi et
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al. (2019) discovered that LBP was considerably greater in girls than in boys, despite
the fact that boys participated in more extracurricular sports activities. Another study
found that participation in sports was substantially associated with LBP exclusively
in females, despite the fact that males engaged in more intense activities. They also
found that prevalences of LBP in females aged 10 and 11 were significantly greater
than in boys (Korovessis, Koureas and Papazisis, 2004). Female-specific hormonal
and/or psychosocial factors may account for a greater sensitivity to pain and its
reporting in females, resulting in a higher prevalence of low back pain (Breivik et al.,
2006).

A simple linear regression was calculated to test if the level of physical
activity performed by the university students per week significantly predicted the
onset of low back pain among them during the pandemic. Preliminary analyses were
performed to ensure there was no violation of the assumption of normality and
linearity. The fitted regression model was: Low back pain = 3.154 — 0.015%(level of
physical activity). However, the overall regression was found to be statistically non-
significant (R? = 0.000, F (1, 638) = 0.063, p = 0.802). Therefore, this result can be
interpreted as the level of physical activity did not significantly predict the onset of
low back pain among students during the pandemic (P = -0.015, p = 0.802). Table
4 13 summarises the results of this relationship for easier comprehension. The scatter

plot in Figure 4.13 illustrates the association between these two variables.

In summary, it was determined that the correlation between the students'
physical activity level and the low back pain they experienced during the pandemic
was weak and negatively associated, however the results were not statistically
significant. Likewise, the overall regression was determined to be statistically non-
significant. This may be attributable to additional confounding variables, such as
variation in the type or domain of physical activity, dimensions of physical activity,
techniques error, method of measuring physical activity, definition of low back pain,
participant exclusion criteria, time frame of study, and gender of participants, which
must be investigated further in this context. These confounding variables will likely
explain the finding; therefore, additional research is required, and future research

could incorporate variables that were not determined 1n this study.
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Table 4.13: Simple Linear Regression Analysis Results Of Prevalence Of Low Back Pain Related To The Level Of Physical

Activity
Unstandardized Standardized
Predicted Predictor
Coefficients Coefficients
(Dependent (Independent
Standard
Variable) Variable) B Beta t Sig. | Regression Results
Error
R=.010
R?=.000
. o Adj. R*=-.001
Low Back Physical Activity
-.015 .058 -.010 -.251 802 |F=.063
Pain Level _
Regression (df) =1
Residual (df) = 638
P> .05
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Figure 4.13: Scatter Plot Diagram Depicting the Non-Significant Relationship
Between Physical Activity Level (PA) and Prevalence Of Low Back Pain (LBP).

4.6.3  Association Between Physical Activity Level and The Prevalence of
Shoulder Pain Among University Students During the COVID-19

Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the level of physical activity performed by the university students per week
and the prevalence of shoulder pain among them during the pandemic. The
relationship was found to be negatively correlated and weak in strength, however the
results were not statistically significant (r(638) = -.046, p = .249). This finding
demonstrates that there is no significant relation between the physical activity level
of the students and the shoulder pain they experienced throughout the pandemic. This
is because the significance value is 0.249, which exceeds the acceptable level of
0.05. The association between the level of physical activity undertaken by university
students and the prevalence of shoulder pain among them during the Covivirus-19

pandemic is outlined in Table 4.11 above.

Several prior research have demonstrated a correlation between the physical

activity level and the prevalence of shoulder pain among university students during
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the pandemic. Students who regularly involved in athletic activities had a reduced
prevalence of shoulder pain compared to those who did not, according to Shan et al.
(2013). According to Peterson and Pihlstrdm (2021), there is a correlation between
aerobic activity and shoulder pain, with exercises that increase respiration and heart
rate being related with a decreased prevalence of shoulder pain. According to another
study, shoulder pain is highly connected with physical activity (Ogunlana, Govender
and Oyewole, 2021; Guddal et al., 2017; Hanvold, Veiersted and Waersted, 2010;
and Auvinen et al., 2007).

In contrast, this study found no significant association between the level of
physical activity and the onset of shoulder pain among university students during the
pandemic, confirming the findings of Altalhi et al. (2022), who reported that there
was no significant association between shoulder pain and physical activity. Peterson
and Pihlstrom (2021) found no relationship between general physical activity and
shoulder pain. Other researchers' findings support this viewpoint as well (Salameh et

al., 2022; Rossi et al., 2016; Diepenmaat, 2006).

A relationship between the degree of physical activity and the occurrence of
shoulder pain among university students has not been conclusively established due to
a limited number of studies and inconsistent results across numerous studies. The
findings of this investigation are consistent with those of the study by Altalhi et al

(2022). Nonetheless, this great disparity in findings is explicable.

The variation in the type or domain of physical exercise conducted by the
students may be one of the probable factors for conflicting findings among
researches. Standardization of the type of physical activity performed by students
during the pandemic was not considered prior to or during data collection in this
study, as it was not possible to meticulously control the type of exercises or activities
performed by students for the purposes of this study due to restrictions imposed by
the Malaysian government during the pandemic. Consequently, the respondents were
required to answer the questionnaire solely based on the physical activities that they
performed on their own during the pandemic, which may have differed from one
another, meaning that each of them may have experienced different bodily effects

after the physical activity. For instance, the majority of them may have mainly
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focused on habitual or leisure-time physical activity, which may not accurately
reflect daily physical activity (Kedra et al., 2021). This suggests that a student might
engage in regular physical activity for 150 minutes or more per week, as advised by
WHO, but it would not be as beneficial in reducing shoulder pain as frequent
exercises of moderate or high intensity. In this study, even though 21.7% of the
students reported engaging in moderate and intense activity, they may not have
noticed a reduction in shoulder pain because they may have been performing habitual
activities, which have little or no effect on shoulder pain. As a result, the link
between amount of physical activity and prevalence of shoulder pain found in this
study was disrupted. This was further supported by Pirnes et al. (2022), Peterson and
Pihlstrom  (2021), Overas et al. (2020), Kalatakis-dos-Santos et al. (2019),
and Auvinen et al. (2007), who demonstrated the relationship between domain of
physical activities and shoulder pain. In addition, Scarabottolo et al. (2017) revealed
that different physical activity domains are connected with shoulder pain in varying
ways. Consequently, classification of the type or domain of physical activities must

be refined in future research.

The dimensions of physical activities may also have a role in the
discrepancies between studies' conclusions. It is probable that different aspects of
recreational and sport-related activities have varied associations with shoulder pain.
Some sports may be advantageous or detrimental to the development of or protection
against shoulder pain in adolescents and young adults (Pirnes et al., 2022; Auvinen et
al., 2007). Shoulder injuries caused by sports are widespread among adolescents and
young adults (Johansson et al., 2021; Gibson et al., 2021). According to Heneweer,
Vanhees, and Picavet (2009), the significance of physical activity lay in its quality,
not its quantity. Sports are characterised by a variety of back-loading pressures;
hence, certain sports may be damaging to the spine. Shoulder joint pain is a common
subsequent symptom of spinal injury (Mulroy et al., 2015). Future research should
investigate the risk of shoulder pain related with intense sports practise during
adolescence. Similarly, intense physical exercise may also have a role. In order to
live a healthier lifestyle, it is advised by WHO (2010) to engage in at least 150
minutes of moderate-intensity activity or 75 minutes of strenuous-intensity exercise
per week; however, going overboard on this duration might often have more of a

detrimental effect than a beneficial one. The chance of getting musculoskeletal pain
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(MSP) is increased by physical activity, which has numerous health benefits
(Kamada et al., 2016). In their study, Guddal et al. (2017) discovered that moderate
physical activity was related with decreased shoulder pain, whereas high physical
activity increased the likelithood of pain in the lower limbs. Strength and excessive
sporting were associated with all types of pain in young adults (Guddal et al., 2017).
According to a study conducted by Kamada et al. (2016) among Japanese
adolescents, high levels of physical activity exhibited a clear linear association with
MSP prevalence and risk. The greater the participants' participation in sports, the
greater their likelihood of experiencing and developing pain. Each 1 hour per week
of more sports activity time was related with a 3% higher likelihood of having or
developing MSP. Along with the low back, the shoulders were among the most often
affected locations. Additionally, Kelly, Dockrell, and Galvin (2009) reported that
physical exercise exacerbated shoulder pain. During the pandemic, 6.4% of the total
participants in this study engaged in 300 minutes or more of intense activity per
week, as shown in Table 4.4. Despite the fact that this period is suggested by the
WHO, based on the aforementioned data, it may have caused a portion of students
engaging in intense activity to sustain injuries in or around the shoulder region,
resulting in severe shoulder pain. This, along with the large number of shoulder pain
cases among physically inactive students, led to a rise in the total number of students
with shoulder pain, hence rendering the association between physical activity level

and shoulder pain non - significant in this study.

Technique errors while completing exercises may also contribute. Technique
is the manner in which an exercise is performed in order to target particular muscle
groups. Incorrect technique can also be detrimental to the human body. If
inappropriate form is utilised when executing a series of strength-training exercises,
such as lifting weights, intense landscaping such as plowing and digging, stair
climbing, walking up the hill, bicycling, dancing, push-ups, sit-ups, and squats,
certain muscles may be overworked, which can result in an overuse injury (Mayo
Clinic, 2019). The outcomes will not be as great as they may be without the
appropriate technique. Improper form can have detrimental effects on the body and
ultimately result in additional pain and injury. Ingraham (2003) further suggests that
stretching, which enhances mobility and movement range beyond what 1s necessary

for physical activity or sport-specific movements, may not be beneficial and may



115

possibly induce injury because even slight stretching can cause cytoskeletal injury
(Shrier, 2000; Shrier, 1999). The use of excessive weights and poor techniques
places the back in a precarious posture that may result in damage. Faigenbaum and
Myer (2009) further suggest that improper exercise technique and unsuitable training
loads may partially account for some of the observed injuries incurred by young
athletes during resistance training. According to Patel and Breisach (2017), shoulder
soreness in young athletes is typically caused by improper technique and overuse.
Due to government restrictions on movement, the workouts undertaken by the
participants in this study during the epidemic were not standardised prior to data
collection. Instead, participants were asked to respond to the survey questions based
on their own exercises and physical activities throughout the epidemic. This indicates
that everyone performed different types of workouts based on their individual tastes,
which may have had varying effects on them. In addition, it is impossible to
determine whether the participants utilised the proper exercise routines. Some
individuals may have employed improper techniques when exercising, causing them
to experience shoulder pain rather than relief. Consequently, even though the
students engaged in moderate or vigorous activity during the pandemic, they did not
experience shoulder pain relief due to the improper or incorrect techniques they
employed while performing their exercises, which increased shoulder pain rather
than significantly reducing it. This clearly explains the increase in the number of
students experiencing shoulder pain during the pandemic, as seen in Table, despite
the fact that 21.7% of all respondents reported continuing to engage in moderate or

vigorous activity during the pandemic.

In addition, the method employed to measure physical activity could be a
contributing factor. In this study, student responses were gathered through a self-
administered online questionnaire. Students were asked to recollect the level of
physical activity they had engaged in before to and during the pandemic and to select
the amount of hours per week they spent engaging in physical activities depending
on the physical activity level category supplied in the questionnaire. As there is a
greater possibility of selection bias on the part of the students, this may not have
been the most accurate method for obtaining data on physical activity level. Using
surveys may also result in recall bias in the estimating process. For participants with

musculoskeletal pain, objective measurement is better to self-reporting (Peterson and
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Pihlstrom, 2021; Verbunt, Huiynen and Koke, 2009). Accelerometer or another
objective equipment must have been used to measure physical activity level (Aartun
et al., 2016). However, due to the rise of COVID-19 instances during the period of
this research study, the use of objective mstruments such as accelerometers to assess
the physical activity level of the students was not possible in this study due to
specific restrictions placed by the Malaysian government and the university as well.
This strategy is proposed due to the fact that objective methods have been discovered
to produce different results than subjective methods. Physical activity levels may
have been misclassified due to inconsistent assessments and categorization of
duration, intensity, and frequency (Kedra et al., 2021). Future study is required to

clarify the method used to measure the intensity of the physical activities.

Another concern involves the definition of shoulder pain. In this study, the
participant questionnaire did contain an explanation of what shoulder pain is;
nevertheless, the explanation may not have been comprehensive enough for the
participants to comprehend. Inserting a diagram clearly illustrating the location of
shoulder pain and the bones involved would have been helpful, which, in the case of
young students who may not have a clear understanding or complete knowledge of
the human anatomy, is essential for better understanding the question and providing a
proper answer, just as conducted by Bento et al. (2020), Dianat, Alipour and Asghari
Jafarabadi (2017), Scarabottolo et al. (2017), Aartun et al. (2016), and Shan et al.
(2013). Various prevalence estimates for shoulder pain may also originate from
different definitions of the condition (Kedra et al., 2021). Therefore, future study
should include a precise definition of shoulder pain as well as a schematic illustrating

the exact location of the implicated shoulder muscles and bones.

In addition, the inclusion and exclusion criteria for groups with and without
shoulder pain were not considered. Prior to or during data collection, participants
were not checked for shoulder or spinal injuries such as paraplegia, which may have
had a significant role in producing shoulder pain (Mulroy et al., 2015). Excluding
participants with shoulder and spinal injuries, which may induce shoulder pain, from
the study might have given more accurate results about the relationship between
physical activity and shoulder pain (Kedra et al., 2021). Therefore, it is

recommended that these participants be excluded from future investigations.
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The time frame during which the data was gathered may also be a concern.
This study covered a wide range of shoulder pain occurrences (Kedra et al., 2021),
and students were asked to provide information about their level of physical activity
before the pandemic (before March 2020) and during the epidemic (from March
2020 onwards). However, this research and the dissemination of the questionnaire to
collect information from respondents were not begin until two years after the
outbreak began. The students were asked to recall their level of physical activity
prior to and during the pandemic and to select their level of physical activity each
week based on the physical activity level categories given in the questionnaire. Since
the students were required to recall specifics of their physical activity from a
considerable amount of time ago, the acquired data may not be as accurate as
desired. This introduces the possibility of recall bias in the data provided by the
student on the questionnaire, as the student may overestimate or underestimate the
level of physical activity (Kedra et al., 2021). In turn, this may have reduced the
strength of the reported link between physical activity level and shoulder pain

prevalence in this study.

A simple linear regression was calculated to test if the level of physical
activity performed by the university students per week significantly predicted the
onset of shoulder pain among them during the pandemic. Preliminary analyses were
performed to ensure there was no violation of the assumption of normality and
linearity. The fitted regression model was: Shoulder pain = 3.329 — 0.088*(level of
physical activity). However, the overall regression was found to be statistically non-
significant (R% = 0.003, F (1, 638) = 2.025, p = 0.155). Therefore, this result can be
interpreted as the level of physical activity did not significantly predict the onset of
shoulder pain among students during the pandemic (p = -0.088, p = 0.155). Table
4.14 summarises the results of this relationship for easier comprehension. The scatter

plot in Figure 4.14 illustrates the association between these two variables.

In summary, it was established that the association between the physical
activity level of the students and the shoulder pain they had during the pandemic was
weak and negative, although the results were not statistically significant. Similarly, 1t

was concluded that the entire regression was statistically non-significant. As stated
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previously, this may be related to additional confounding variables, such as variation
in the type or domain of physical activity, dimensions of physical activity, techniques
error, method of measuring physical activity, definition of shoulder pain, participant
exclusion criteria, and time frame of study. These confounding variables will likely
explain the finding; thus, additional research is necessary, and future studies could

incorporate variables that were not determined in this study.
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Table 4.14: Simple Linear Regression Analysis Results Of Prevalence Of Shoulder Pain Related To The Level Of Physical

Activity
Unstandardized Standardized
Predicted Predictor
Coefficients Coefficients
(Dependent (Independent
Standard
Variable) Variable) B Beta t Sig. Regression Results
Error
R=.056
R%= 003
_ o Adj. R? = 002
_ Physical Activity
Shoulder Pain -.088 .062 -.056 -1.423 155 | F=2.025
Level ;
Regression (df) = 1
Residual (df) = 638
p>.05
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Figure 4.14: Scatter Plot Diagram Depicting the Non-Significant Relationship
Between Physical Activity Level (PA) and Prevalence of Shoulder Pain (SP).

4.7 Total Sitting Time

471  Association Between Total Sitting Time and The Prevalence of Neck

Pain Among University Students During the COVID-19 Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the number of hours a university student spent sitting per day and the
prevalence of neck pain experienced by them during the COVID-19 pandemic. The
findings indicated a positive correlation between total sitting time and the prevalence
of neck pain among university students during the pandemic, with the relationship
being highly statistically significant at the 0.01 level, however the correlation was
weak in strength (r(638) = .169, p < 0.001). This data suggests that the longer a
student sat, the more likely they were to feel neck pain, although the effect was
minimal. The association between the number of hours a student sat each day and the
prevalence of neck pain among them during the COVID-19 pandemic is indicated in

Table 4.11 above.
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Many prior research have also demonstrated a high correlation between
student sitting time and neck pain (Roggio et al., 2021; Ogunlana, Govender and
Oyewole, 2021; Weleslassie et al., 2020; Yang et al., 2016; Caromano et al., 2015;

Kanchanomai et al., 2011).

According to this study, the COVID-19 pandemic may directly be responsible
for the positive correlation between sitting time and the prevalence of neck pain

among university students,

The Malaysian government implemented measures including social isolation
and a national lockdown for all educational institutions during the COVID-19
pandemic by switching to other methods of learning. E-learning techniques were
therefore heavily implicated. It was difficult to transition to online schooling. Due to
the epidemic, students were compelled to remain in their homes or hostels and were
forced to access their online classes and other educational resources through
electronic devices like computers, tablets, and phones (Karingada and Sony, 2021).
This required the students to spend a lot of time in front of the screens of their
electronic devices. The students were required to study for several hours while
seated. Numerous student complaints about the prevalence of neck pain were linked
to this change in teaching strategies. According to Yaseen and Salah (2021), there is
a substantial relationship between the length and intensity of physical pain and the
amount of time spent using a desktop, laptop, or tablet for e-learning. These findings
indicate that the duration and intensity of pain increases with the duration of time

spent on e-learning.

Moreover, as a result of the convenience of being at home or in a dormitory,
students assumed awkward positions when using their electronic devices during
online lectures. The majority of students sit with their supine position sloping
forward while using desktop/laptop or tablet computers (Yaseen and Salah, 2021),
which may also be related to other ergonomic risk factors like as awareness of
ergonomics, availability of adequate chair, space, and neck support while sitting in a
chair, all of which have a significant role in the prevalence of neck pain among

students throughout the pandemic.



122

The timeframe of the pain varied across individuals as well, however the
most prevalent timeframe of pain for this study's participants was after many hours of
study. As noted previously, watching online lectures and completing projects on
electronic devices while sitting for extended periods of time leads students to adopt
an unnatural posture. Additionally, it makes the student's neck hunch forward as they
spend a lot of time staring at computer screens. Students who engage in this activity
risk developing neck pain. Some pupils have also mentioned that they get neck pain
late at night or while they are sleeping. This is a crucial discovery because neck pain
in the evening or at night can interfere with sleep, and some preliminary research
suggests that fatigue, trouble falling asleep, waking up in the middle of the night, and
other sleep issues can increase the risk of neck pain (El-Metwally et al., 2004). As a

result, this factor may make neck pain from e-learning worse.

Additionally, It was discovered that participants' ability to get out of bed, stay
asleep through the night, turn over in bed, stand for 20-30 minutes without becoming
tired, bend over, walk several miles, and more was also significantly impacted by the
amount of time they spent using a desktop, laptop, or tablet for e-learning (Yaseen
and Salah, 2021). The risk of neck pain might be raised by interfering with these
regular activities and prohibiting the pupils from performing even a basic exercise
like walking or bending. The pain connected with e-learning raising the danger of
these everyday activities is a red flag for this young demographic of the population
since it could harm their overall health and potentially impair their ability to learn

(Yaseen and Salah, 2021).

All of these studies could explain the strong link between sitting time and the
prevalence of neck pain among students during the COVID-19 pandemic, given that
the normal dynamic student lifestyle has transformed to a more sedentary lifestyle,

with students receiving the majority of their education online while seated at home.

Despite a statistically significant result, a weak correlation was identified
between sitting duration and the prevalence of neck pain among students in this
study. Several considerations could explain why this conclusion differs from the

findings of other researchers.
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One of the explanations for the limited correlation between sitting time and
prevalence of neck pain may be the incapacity of the students to appropriately assess
the degree of their own neck pain. The overview of the respondents’ daily sitting time
before and throughout the epidemic is shown in Table 4.5. A staggering 82.5% of the
respondents spent more than 8 hours a day sitting during the epidemic, which puts
them at high and very high risk for developing musculoskeletal pain. This implies
that 82.5% of the respondents had an extremely high likelihood of experiencing
musculoskeletal pain. However, when the data on the prevalence of neck pain among
students, as presented in Table 4.6 and Figure 4.6, was analysed, only 55.6% of the
total respondents categorically stated that they experienced neck pain. 25.3% of
respondents claimed categorically that they did not experience pain. The remaining
19.1% of respondents were ambivalent, as they answered "neither agree nor
disagree" to the question. This suggests that 19.1% of the respondents were
undecided and unable to categorise the degree of their pain; as a result, they chose to
be a fence sitter by neither agreeing with the statement nor disagreeing with it. In
turn, this 19.1% indecisiveness contributed to the analysis by resulting in a weak

association between sitting duration and neck pain.

The method of assessing the amount of time students spend seated could also
be a contributing factor. Results from students were gathered for this study using a
self-administered online questionnaire. In addition to choosing how much time they
spent sitting each day based on the categories offered in the questionnaire, students
were asked to recall how much time they spent sitting before and during the
pandemic. Given the higher likelihood of student selection bias, this method of
gathering data on sitting time may not have been the most reliable. When surveys are
employed, it may also result in recall bias in the estimation. The pupils may
overestimate or underestimate the duration of the sitting period. A more desirable
assessment method than self-reporting is an objective measure when determining the
amount of sitting time in participants with neck pain (Hallman et al., 2016a; 2016b).
To measure sitting time, an objective tool like an accelerometer must have been
utilised (Hallman et al., 2016a; 2016b). This approach is recommended since one of
the issues is that results reported by objective methods have been found to differ
from those acquired by subjective ones. The studies used different methods for

measuring and classifying sitting time in terms of length and risk level, which could
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have resulted in incorrect classification of sitting time (Kedra et al., 2021). Future

research needs to clarify the sitting duration measurement method.

The time frame within which the data was gathered may also be a problem.
This study examined a fairly broad time span for the occurrence of neck pain (Kedra
et al., 2021), and the students were asked to report their sitting time throughout two
distinct time periods: before the pandemic (before March 2020) and during the
pandemic (after March 2020). However, this research and the dissemination of the
questionnaire to collect information from respondents were not begin until two years
after the outbreak began. Students were instructed to recollect the amount of time
they sat before and during the pandemic and to select the amount of time they sat per
day depending on the sitting time category given in the survey. Since the students
had to recall specifics of their sitting time from a long time ago, this may not be the
best situation in terms of the accuracy of the data collected. Due to the possibility
that the students may overestimate or underestimate their sitting time, recall bias in
the information they provided in the questionnaire is formed (Kedra et al., 2021).
This may have had an impact on the study's findings regarding the relationship

between sitting time and the prevalence of neck pain by weakening the association.

A simple linear regression was constructed in addition to a correlation
analysis to see if the number of hours per day that university students spent sitting
influenced their likelihood of developing neck pain during the pandemic. It was
determined through preliminary analyses that the assumptions of normality and
linearity had not been violated. Neck pain = 2.559 + 0.252*(sitting time) was the
regression model that was fit. There was statistically significant overall regression
(R? = 0.025, F (1, 638) = 16.056, p < 0.001). As a result, this finding can be
understood to mean that sitting time during the pandemic significantly predicted the
onset of neck pain in students (R* = .025, p < 0.001). For ease of understanding,
Table 4.15 summarises the findings of this association. The scatter plot in Figure

4.15 illustrates the association between these two variables.

In this study, students who selected 'agree’ and 'strongly agree,' corresponding
to values 4 and 5, on the pain scale supplied in the questionnaire, were judged to

have neck pain. This indicates that a pain index of at least four indicates that the
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students were experiencing neck pain. The regression model for neck pain derived by
the regression analysis, which states Neck pain = 2.559 + 0.252*(sitting time), was
used to determine the minimal amount of time the students had to spend seated for
them to develop or start feeling neck pain. Given that a pain value of 4 indicates that
students experience pain frequently, it was added to the equation, which resulted in a
value of 5.7 hours of sitting time. This illustrates how students' frequent neck ache is
caused by a minimum of 5.7 hours of sitting per day, which is considered to be of
medium risk. This data was verified by Behera et al. (2020), who reported that
individuals who sat and studied for more than 4 hours had 3.2 times the risk of
developing neck pain compared to those who sat and studied for 4 hours or less.
Another study by Daher and Halperin (2021a; 2021b) also found a similar outcome.
But because this analysis's R-square value was 0.025, it shows that sitting time
explains just 2.5% of the variation in the occurrence of neck pain across students.
Despite the fact that the total regression was highly statistically significant, the
regression model had trouble predicting the likelihood that students will experience
neck pain and how much time they would spend sitting. This is due to the fact that
the data collected from the students via the questionnaire regarding the prevalence of
neck pain showed a higher degree of variability. Due to this heterogeneity, the data
were dispersed around the regression line (Frost, 2019), making it difficult to
forecast the likelihood that students may experience neck pain based just on their
sitting time. Some of the above-mentioned reasons may be to blame for the varying

statistics on the prevalence of neck pain among students that was gathered.

In conclusion, there was a positive, highly statistically significant, but weak
association between total sitting time and the prevalence of neck pain among
university students during the pandemic. Similarly, the overall regression was
statistically significant, but the prediction of the prevalence of neck pain resulting
from sitting time based on the regression model was extremely weak. This
discrepancy in results may be caused by the considerable variability in the
information gathered from the students about the onset of neck pain or other
confounding factors that have been addressed above and that require more research
in this context. These confounding variables likely explain the finding; therefore,
additional research 1s required, and future research could incorporate variables that

were not determined in the present study.
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Table 4.15: Simple Linear Regression Analysis Results Of Prevalence Of Neck Pain Related To The Total Sitting Time
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Unstandardized Standardized
Predicted Predictor
Coefficients Coefficients
(Dependent (Independent
Standard
Variable) Variable) B Beta t Sig. | Regression Results
Error

R=.157
R%= 025
Adj. R*= 023

Neck Pain Total Sitting Time 252 .063 157 4.007 000 | F=16.056
Regression (df) =1
Residual (df) = 638
p <0.001
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Figure 4.15: Scatter Plot Diagram Depicting The Relationship Between Total
Sitting Time (TST) and The Prevalence Of Neck Pain (NP). This Relationship Is
Positively Correlated and Statistically Significant But Weak In Strength.

4.7.2  Association Between Total Sitting Time and The Prevalence of Low
Back Pain Among University Students During the COVID-19 Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the number of hours a university student spent sitting per day and the
prevalence of low back pain experienced by them during the COVID-19 pandemic.
The findings indicated a positive correlation between total sitting time and the
prevalence of low back pain among university students during the pandemic, with the
relationship being highly statistically significant at the 0.01 level, however the
correlation was weak in strength (r(638) = .149, p < 0.001). Therefore, this result can
be interpreted as the longer a student sat, the more likely they were to experience low
back pain; however, the effect was very minimal. The results are explicated in Table
4.11 above which will help to understand the correlation between the number of
hours a student spent sitting per day and the prevalence of low back pain among
them during the COVID-19 pandemic.
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There is a high correlation between sitting duration and low back pain among
students, as demonstrated by a large number of prior research (Roggio et al., 2021;
Ogunlana, Govender and Oyewole, 2021; Weleslassie et al., 2020; Yang et al., 2016;
Caromano et al, 2015; Kanchanomai et al., 2011). According to Mowatt et al
(2017), low back pain is one of the most common health problems among those who
use electronic devices for many hours in a sitting position, and 89.9 percent of
university students suffer from this condition (Reddy et al, 2013). According to
several other research, students have a habit of sitting for too long and maintaining
an unpleasant posture for an extended period of time, which has developed with a
high static muscular load (Casas S, Patifio S and Camargo L, 2016; Lim, Sharanjit
Kaur and Tan, 2013). Long-term sitting became one of the causes of musculoskeletal
pain, particularly among students with low back pain (Issa et al., 2016; S, F and V,
2016; Nor Azlin, Ajit Singh and Lim, 2014).

In this context, the explanation for the significant correlation between sitting
time and low back pain prevalence among college students is directly tied to the
pandemic. Students had to use electronic devices like computers, tablets, and phones
to access their online classes and other educational materials because they were
compelled to stay in their homes or hostels as a result of the pandemic. This meant
that the students had to spend extended periods of time in front of their technological
devices. The students were required to study for several hours while seated. The
comfort of their homes or hostels also caused the students to adopt unnatural
positions when utilising their electronic devices during online lessons. The
prevalence of low back pain among the students was also significantly influenced by
other factors, including understanding of ergonomics, the availability of a suitable

chair, space, and back support while seated in a chair,

Despite a substantial outcome in this investigation, a minor correlation
between sitting duration and the prevalence of low back pain among students was
discovered. Several factors could account for this variation in the results from other

researchers.
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The inability of the students to appropriately identify the degree of their low
back pain could be one of the explanations for the weak correlation between sitting
time and prevalence of low back pain. The overview of the respondents’ daily sitting
time before and during the pandemic is shown in Table 4.5. A staggering 82.5% of
the respondents spent more than 8 hours a day sitting during the pandemic, which
puts them at high and very high risk for developing low back pain. This implies that
82.5% of the respondents had an extremely high likelihood of experiencing
musculoskeletal pain. However, only 47.2% of the total respondents firmly claimed
that they had low back pain when the data on the prevalence of low back pain among
students, summarised in Table 4.7, was assessed. 31.8% of respondents definitively
indicated that they did not suffer any pain. However, the remaining 21.1% of
respondents expressed ambivalence by selecting "neither agree nor disagree" as their
response to the question. This suggests that 21.1% of the respondents were
undecided and unable to categorise the degree of their pain; as a result, they chose to
be a fence sitter by neither agreeing with the statement nor disagreeing with it. This
21.1% of uncertainty contributed to the research by establishing a weak connection

between sitting duration and low back pain.

The method of assessing the amount of time students spend seated is another
possible explanation. In this study, student responses were obtained via a self-
administered online survey. Students were asked to recollect the amount of time they
sat before and during the pandemic and to select the amount of time they sat every
day according on the sitting time category given in the survey. This may not have
been the most reliable method of collecting data on sitting time, as there is a greater
chance of selection bias on the part of the students. In addition, when surveys are
employed, recall bias may be introduced into the estimation. The students may
overestimate or underestimate the duration of the sitting period. An objective
assessment is preferred to self-report measurement for determining the sitting time of
participants with low back pain (Hallman et al., 2016a; 2016b). A measurable,
objective equipment, such as an accelerometer, must have been utilised to determine
the duration of sitting (Hallman et al., 2016a; 2016b). This strategy is proposed due
to the fact that objective methods have been discovered to produce different results
than subjective methods. Inconsistent measurements and classifications of sitting

time in terms of length and risk level among studies may have led to
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misclassification of sitting time (Kedra et al., 2021). Future studies should provide

more clarity on the sitting time assessment method.

The time frame during which the data was gathered may also be a concern.
This study examined a fairly broad span of the occurrence of low back pain (Ke¢dra et
al., 2021), and the students were asked to report their sitting time throughout two
distinct time periods: before the pandemic (before March 2020) and during the
pandemic (after March 2020). However, this research and the dissemination of the
questionnaire to collect information from respondents were not begin until two years
after the outbreak began. Students were asked to recollect the amount of time they sat
before and during the epidemic and to select the amount of time per day they sat
depending on the sitting time category given in the questionnaire. Since the students
were required to recall information of their sitting time from a considerable amount
of time ago, the acquired data may not be as accurate. This introduces the possibility
of recall bias in the information provided by the student on the questionnaire, as
students may overestimate or underestimate the sitting time (Kedra et al., 2021). In
turn, this may have reduced the strength of the apparent link between sitting duration

and the prevalence of low back pain.

In addition to correlation, a simple linear regression was calculated to test if
the hours spent sitting by the university students per day significantly predicted the
onset of low back pain among them during the pandemic. Preliminary analyses were
performed to ensure there was no violation of the assumption of normality and
linearity. The fitted regression model was: Low back pain = 2.366 + 0.240*(sitting
time). The overall regression was statistically significant (R? = 0.023, F (1, 638) =
15.007, p < 0.001). Therefore, this result can be interpreted as the sitting time
significantly predicted the onset of low back pain among students during the
pandemic (B = 0.240, p < 0.001). Table 4.16 summarise the results of this
relationship for easier comprehension. The scatter plot in Figure 4.16 illustrates the

association between these two variables.

In this study, students who selected "agree" and "strongly agree" on the pain
scale supplied in the questionnaire, with respective values of 4 and 5, were

determined to have low back pain. This implies that a minimal pain rating of 4
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indicates that the students were experiencing low back pain. This figure was used to
determine the minimal amount of time students had to sit in order to develop or begin
feeling low back pain, based on the regression model for low back pain derived from
the regression analysis, which states Low back pain = 2.366 + 0.240*(sitting time).
Since a pain value of 4 indicates that pain is prevalent among students, it was
incorporated into this method, yielding a value of 6.8 hours of sitting time. This
clarifies how sitting for a minimum of 6.8 hours a day, which is considered to be of
medium risk, relates to the prevalence of low back pain among students. Eloi,
Quemelo, and Sousa (2022) validated this conclusion by stating that students who
spent up to seven hours per day seated while studying had a higher prevalence of low
back pain. Similar findings were observed by Belakang et al. (2014), where 31% of
students who sat in front of a computer for 6 hours or more each day reported a
higher prevalence of low back pain. However, given that the R-square value derived
from this study is 0.023, sitting time explains just 2.3% of the variance in the
prevalence of low back pain among students. Although the overall regression was
highly statistically significant, the model's ability to predict the occurrence of low
back pain in students in connection to their sitting time was minimal. This is due to a
greater degree of variation in the data received from the students' questionnaires
indicating the prevalence of low back pain. This variance caused the data to be
dispersed around the regression line (Frost, 2019), resulting in a weak prediction of
the prevalence of low back pain in students based on their sitting duration. As
previously indicated, the observed variation in the prevalence of low back pain

among students could be related to a number of reasons.

In summary, the relationship between total sitting time and the prevalence of
low back pain among university students during the pandemic was positive,
statistically significant, but weak. Likewise, the overall regression was statistically
significant, but the prediction of the prevalence of low back pain attributable to
sitting time based on the regression model was fairly weak. This discrepancy may be
attributable to the significant variability of the data acquired from the students about
the onset of low back pain, or to other confounding factors indicated above, which
require additional examination in this context. These confounding variables will
likely explain the finding; therefore, additional research is required, and future

research could incorporate variables that were not determined in this study.
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Unstandardized Standardized
Predicted Predictor
Coefficients Coefficients
(Dependent (Independent
Standard
Variable) Variable) B Beta t Sig. | Regression Results
Error

R=.152
R*= 023
Adj. R*>= 021

Low Back o _

fiog Total Sitting Time 240 062 152 3.874 000 [ F=15.007
ain

Regression (df) =1
Residual (df) = 638
p <0.001
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Figure 4.16: Scatter Plot Diagram Depicting the Relationship Between Total
Sitting Time (TST) And The Prevalence Of Low Back Pain (LBP). This
Relationship Is Positively Correlated and Statistically Significant But Weak In

Strength.

4.7.3  Association Between Total Sitting Time and The Prevalence of
Shoulder Pain Among University Students During the COVID-19

Pandemic

A Spearman's rank-order correlation was computed to investigate the relationship
between the number of hours a university student spent sitting per day and the
prevalence of shoulder pain experienced by them during the COVID-19 pandemic.
The findings indicated a positive correlation between total sitting time and the
prevalence of shoulder pain among university students during the pandemic, with the
relationship being highly statistically significant at the 0.01 level, however the
correlation was weak in strength (r(638) = .186, p < 0.001). This data suggests that
the longer a student sat, the more likely they were to have shoulder pain;
nevertheless, the effect was extremely small. The findings are explained in Table

4.11 above, which will aid in understanding the relationship between a student's daily
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sitting time and their susceptibility for shoulder pain during the COVID-19

pandemic.

Many prior research have also demonstrated a high correlation between
students' sitting time and shoulder pain (Anggiat, Wan Hazmy Che Hon and Siti Nur
Baait, 2018; Hallman et al., 2016b; Hallman et al., 2015; Straker et al., 2009).

According to Mowatt et al. (2017), shoulder pain is one of the most prevalent
health issues among individuals who use electronic devices for numerous hours in a
seated position, and 89.9% of undergraduate university students have a prevalence of
this health issue (Reddy et al., 2013). Several other research have reached the
conclusion that students who sit for too long acquire a prolonged, unpleasant posture
with a high static muscle load (Casas S, Patifio S and Camargo L, 2016; Lim,
Sharanjit Kaur and Tan, 2013). The majority of students report at least one sort of
musculoskeletal pain, predominantly shoulder pain, due to prolonged sitting

(Salameh et al., 2022).

In this context, the rationale for the strong correlation between sitting time
and shoulder pain prevalence among university students is directly tied to the
pandemic. Due to the pandemic, students were compelled to remain at home or in
hostels and were required to use electronic devices such as laptops, tablets, and
smartphones to access their online classes and other educational materials
(Karingada and Sony, 2021). This meant that the students had to spend extended
periods of time in front of their technological devices. The students were required to
study while seated for several hours. Moreover, as a result of the convenience of
being at home or in a dormitory, students assumed awkward postures when using
electronic devices during online lectures. Additionally, other ergonomic risk
variables like awareness of ergonomics, accessibility to a suitable chair, available
space, and neck support when seated in a chair all played a significant role in the

prevalence of shoulder pain among the students throughout the pandemic.

Despite a statistically significant finding, a weak connection was identified in

this study between sitting duration and the prevalence of shoulder pain among
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students. Several factors could explain the disparity between this conclusion and that

of other researchers.

The inability of the students to appropriately identify the degree of their
shoulder pain could be one of the explanations for the weak correlation between
sitting time and prevalence of shoulder pain. Table 4.5 provides a summary of the
respondents' daily sitting time before and throughout the pandemic. A staggering
82.5% of the respondents spent more than 8 hours a day sitting during the pandemic,
which puts them at high and very high risk for developing musculoskeletal pain. This
implies that 82.5% of the respondents had an extremely high likelihood of
experiencing musculoskeletal pain. However, when the data on the prevalence of
shoulder pain among students, presented in Table 4.8, was analysed, only 48.3% of
the total respondents reported having shoulder pain. 31.9% of respondents
definitively indicated that they did not suffer any pain. The remaining 19.8% of
respondents, however, displayed ambivalence by responding "neither agree nor
disagree." This suggests that 19.8% of the respondents were undecided and unable to
describe the intensity of their pain; as a result, they chose the less difficult choice of
being a fence sitter by neither agreeing with nor disagreeing with the statement. This
19.8% indecision added to the analysis by establishing a weak association between

sitting duration and shoulder pain.

The method of assessing the amount of time students spend seated could also
be a contributing factor. A self-administered online questionnaire was used in this
study to gather student responses. Students were asked to recall the amount of time
they sat before and during the pandemic and to select the amount of time they sat
every day depending on the sitting time category given in the survey. This may not
have been the most reliable method of collecting data on sitting time, as there is a
greater chance of selection bias on the part of the students. In addition, when surveys
are employed, recall bias may be introduced into the estimation. The students may
overestimate or underestimate the duration of the sitting period. An objective
measure is preferred to self-report measurement when assessing the sitting time of
participants with shoulder pain (Hallman et al., 2016a; 2016b). A measurable,
objective equipment, such as an accelerometer, must have been utilised to determine

the duration of sitting (Hallman et al., 2016a; 2016b). This strategy is proposed due
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to the fact that objective methods have been discovered to produce different results
than subjective methods. Inconsistent measurements and classifications of sitting
time in terms of length and risk level among studies may have led to
misclassification of sitting time (Kedra et al., 2021). Future studies must further

elucidate the method for measuring sitting time.

The time frame during which the data was gathered may also be a concern.
This study examined a fairly broad span of shoulder pain occurrence (Kedra et al.,
2021), in which students were asked to report their sitting time from two distinct time
periods, such as before the pandemic (before to March 2020) and during the
pandemic (from March 2020 onwards). However, this research and the dissemination
of the questionnaire to collect information from respondents were not begin until two
years after the outbreak began. Students were asked to recollect the amount of time
they sat before and during the pandemic and to select the amount of time per day
they sat based on the sitting time category given in the questionnaire. Since the
students were required to recall information of their sitting time from a considerable
amount of time ago, the acquired data may not be as accurate. This introduces the
possibility of recall bias in the data provided by the student on the questionnaire,
since the student may overestimate or underestimate the sitting time (Kedra et al.,
2021). This, in turn, may have had an effect on the relationship between sitting
duration and the prevalence of shoulder pain found in this study by weakening the

association.

In addition to correlation analysis, a simple linear regression was used to test
if the hours spent sitting by the university students per day significantly predicted the
onset of shoulder pain among them during the pandemic. Preliminary analyses were
performed to ensure there was no violation of the assumption of normality and
linearity. The fitted regression model was: Shoulder pain = 2.240 + 0.289%*(sitting
time). The overall regression was statistically significant (R> = 0.029, F (1, 638) =
19218, p < 0.001). Therefore, this result can be interpreted as the sitting time
significantly predicted the onset of shoulder pain among students during the
pandemic (B = 0.289, p < 0.001). Table 4.17 summarises the results of this
relationship for easier comprehension. The scatter plot in Figure 4.17 illustrates the

association between these two variables.
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In this study, students who selected "agree" and "strongly agree" on the pain
scale supplied in the questionnaire, with respective values of 4 and 5, were
determined to have shoulder pain. This implies that a minimum pain score of 4
indicates that the students had shoulder pain. This value was calculated using the
regression model for shoulder pain acquired by the regression analysis, which states
Shoulder pain = 2.240 + 0.289*(sitting time), to determine the minimal amount of
time the students had to spend sitting before they developed or started experiencing
shoulder pain. Since a pain score of 4 indicates the prevalence of pain among
students, it was incorporated into this formula, yielding a result of 6.1 hours of sitting
time. This reveals that a minimum of 6.1 hours of sitting time, which falls under the
category of moderate risk, leads to the occurrence of shoulder pain among students.
This is validated by the studies of Anggiat, Wan Hazmy Che Hon and Siti Nur Baait
(2018), Hallman et al. (2016b), and Hallman et al. (2015). However, given that the
R-square value derived from this study 1s 0.029, sitting time explains just 2.9% of the
variance in the prevalence of shoulder pain among students. Although the overall
regression was highly statistically significant, the model's ability to predict the
occurrence of shoulder pain in students in connection to their sitting duration was
minimal. This is due to the fact that there was greater variation in the shoulder pain
prevalence statistics gathered from the student questionnaires. This variance caused
the data to be dispersed around the regression line (Frost, 2019), resulting in a weak
prediction of the prevalence of shoulder pain in students based on their sitting
duration. The varying results regarding the prevalence of shoulder pain among

students can be linked to a number of the previously mentioned factors.

In summary, the connection between total sitting time and the frequency of
shoulder pain among university students during the pandemic was positive,
statistically significant, but weak. Similarly, the overall regression was statistically
significant, but the prediction of the prevalence of shoulder pain as a result of sitting
time based on the regression model was extremely weak. This discrepancy may be
attributable to the significant variability of the data acquired from the students about
the onset of shoulder pain, or to other confounding factors described above, which

require additional examination in this context. These confounding variables will
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likely explain the finding; therefore, additional research is required, and future

research could incorporate variables that were not determined in this study.



Table 4.17: Simple Linear Regression Analysis Results Of Prevalence Of Shoulder Pain Related To The Total Sitting Time
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Unstandardized Standardized
Predicted Predictor
_ Coefficients Coefficients
(Dependent (Independent
Standard
Variable) Variable) B Beta t Sig. | Regression Results
Error
R=.171
RZ=.029
Adj. R*= 028
Shoulder Pain | Total Sitting Time 289 .066 171 4.384 000 |F=19.218
Regression (df) =1
Residual (df) = 638
p <0.001
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Figure 4.17: Scatter Plot Diagram Depicting the Relationship Between Total
Sitting Time (TST) And the Prevalence Of Shoulder Pain (SP). This
Relationship Is Positively Correlated and Statistically Significant but Weak In
Strength.



CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 Research Conclusion

COVID-19 had a huge impact on the lives of everyone. University students were one
of the populations who were severely hit by this pandemic. Due to the pandemic, the
change to online learning presented various challenges for the students, one of which
was the emergence of MSP. Consequently, the purpose of this study was to gain a
better understanding of the symptoms and effects of MSP, as well as the relationship
between MSP and online learning among Malaysian university students during the
COVID-19 pandemic. Through a comprehensive review of the literature, analysis of
the data, and interpretation of the respondents’ responses, it is safe to conclude that

the research aim and objectives of this study were accomplished with precision.

In general, the conclusions reached from the outcomes and findings of this

study are summarized as follows:

i. The research aim and objectives of this study were precisely attained.

ii. NP, LBP, and SP are the most prevalent MSPs among university students
during the pandemic.

iii. Students’ PA intensity levels decreased slightly during the pandemic
compared to before the pandemic. More students (78.3%) engaged in light or

no physical activity than moderate or vigorous physical activity (21.7%).
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1v. Students’ total ST increased moderately during the pandemic compared to
before the pandemic. A greater proportion of participants (82.5%) sat for
eight hours or more than those who sat for less than eight hours (17.5%).

v. There is no correlation between students’ PA intensity levels and the
prevalence of NP, LBP, and SP during the pandemic (p > .05).

vi. Students’ physical activity levels did not significantly predict the prevalence
of NP, LBP, and SP during the pandemic.

vii. There is a weak positive correlation between students’ total ST and the
prevalence of NP, LBP, and SP during the pandemic (p < 0.001).

Viii. Students’ total ST significantly predicted the prevalence of NP, LBP,
and SP during the pandemic; however, the relationship was weak.

ix. The majority of students greatly undervalue the significance of ergonomics,
as the majority of them did not practice ergonomics during the pandemic.

X. No concrete evidence could be established in terms of the relationship

between PA & ST and NP, LBP, & SP. Hence, further research is needed.

In conclusion, the results of this study are not robust enough to draw firm
conclusions on the relationship between the prevalence of neck, low back, and
shoulder pain, the level of physical activity, and the amount of time university
students spent sitting overall during the COVID-19 pandemic. More research is
needed before any firm conclusions can be drawn. However, according to the
findings of this study, there was a significant decrease in the students' level of
physical activity and a substantial increase in their overall sitting time during the
pandemic compared to before the pandemic. This change in practise is
unquestionably attributable to the advent of the COVID-19 pandemic and the
subsequent introduction of online education, which encourages students to adopt a
more sedentary lifestyle. In addition, the data acquired from this study regarding the
percentage of students who do not practise even the most fundamental ergonomic
elements is quite alarming and may be a factor in the development of pain.
Therefore, based on the findings of this study, it can be said that the university
administration and other pertinent authorities should be aware of this health concern
and devise remedial actions to combat MSP among university students. Targeted
prevention strategies should be developed and put into practise to reduce the risk of

MSP in students who are at risk due to a lack of physical activity and prolonged
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sitting. Likewise, more awareness programmes and campaigns must be done, or
initiatives must be taken, to ensure that students are endowed with the understanding
of the significance of ergonomics and the potential benefits of practising effective

€Igonomics.

52 Strengths and Limitations of the Study

5.2.1  Strength of the Study

The strengths of this study included narrowing the focus of the research to the three
most common types of musculoskeletal pain, namely neck, low back, and shoulder
pain, as well as getting a large population and sample size, a high response rate, and

a good consistency because of a narrow age range.

Another strength of this study is that the analysis adjusted for potential
confounding factors such as gender, age range, and weight in the students analysed
(Dianat et al., 2014). These variables may be connected to neck pain, low back pain,

and shoulder pain.

5.2.2  Limitation of the Study

This study has various limitations that must be addressed when interpreting the

results. The limitations of the study are as follows:

i.  First, the questionnaire was delivered via online channels, which may indicate
a lack of interest in properly addressing all questions.

il. Second, the questionnaire was self-reported, suggesting an underestimation or
an overestimation of self-conditions by the students based on the questions.

iti. Third, a selection and/or recall bias concerning PA levels and the total sitting

time before and during the pandemic may be present due to the time elapsed.
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Fourth, exclusion criteria for underlying conditions or injuries were not taken
into account, which may have influenced the onset of musculoskeletal pain
during the pandemic.

Fifth, heterogeneity in the type or domain of physical activity conducted by
the students may have influenced the onset of pain, as different types or
domains of physical exercise might have varying impacts on various body
areas.

Sixth, this study has a cross-sectional design, so inference must be evaluated

carefully.

Recommendations

For Future Studies

Based on the limitations and other elements of this study, a number of

recommendations have been made for future research as well as for university

authorities and other relevant personnel. They are as follows:

Future studies should categorise or standardise the type or domain of physical
activity that students participated in throughout the pandemic. Distinct types
or domains of physical activity have different consequences on different body
regions, which may have influenced the evolution of the MSP (Kgdra et al.,
2021). The classification or standardisation of physical activity was not
considered in this study because the restrictions imposed by the Malaysian
government during the pandemic made it impossible to monitor the type or

domain of physical activities that the students engaged in.

. Future research should clarify the dimensions of physical activities engaged

in by university students. Varied dimensions of physical activity may have
different associations with MSP, suggesting that they may promote or inhibit
the development of MSP in university students, or serve as a preventative

factor against it (Briggs et al., 2009).
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iii. The level of physical activity among university students should be monitored

using an objective approach, such as an accelerometer, as opposed to a
subjective method, such as an online questionnaire that is self-administered.
It may contribute to selection bias when selecting an answer and recall bias in
estimation when utilising questionnaires. An objective assessment is more
accurate than a self-report measurement for estimating a person's level of
physical activity (Peterson and Pihlstrém, 2021). It was not possible to utilise
accelerometers to assess the level of physical activity among the students due
to the restrictions placed by the Malaysian government and university
authorities in response to the rise of COVID-19 cases during the duration of

this research project.

. Future study should incorporate a detailed definition of the MSP and a

diagram depicting the precise locations of the afflicted muscles and bones. It
would be advantageous to add a diagram that clearly defines the region of
MSP and the bones mvolved so that young students who may not have a
thorough understanding of human anatomy may comprehend the question and
make a suitable response (Bento et al., 2020).

Exclusion criteria for students with an underlying musculoskeletal injury or
condition must be developed. The participants should be checked for any
underlying musculoskeletal injuries or problems. Excluding these individuals,
who may influence the development of MSP, from the investigation could

result in a more accurate conclusion (Kedra et al., 2021).

i. This study has a cross-sectional approach, thus inferences must be carefully

considered because prevalence may change over time in subsequent cross-
sectional populations (Kesmodel, 2018). In addition, causation could not be
proven using a cross-sectional design, so future studies should include

longitudinal data to capture time-oriented variation in MSP symptoms.
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For University Administration and Other Relevant Authorities

Measures that must be taken by the university administration and other relevant

authorities are as given below:

-
.

Vi,

Complying with health standards, promoting good health, and enhancing the
quality of life of students necessitates the implementation of measures that
encourage an increase in physical activity and a decrease in sitting time.

The inclusion of ergonomic factors in the design of online classes can reduce
MSP among students. Institutions should help students learn about the
significance of using ergonomic principles when attending online courses in
addition to considering the number of hours a student should devote to

learning activities.

. Accordingly, academic institutions should construct intervention strategies

focused on primary, secondary, and tertiary prevention as 50 to 55 percentage

of participants in this study had symptoms of an MSP.

. Establishing discipline-specific ergonomic risk ratings for online courses will

allow institutions to launch their primary preventative measures. Students
who are female or have disabilities, such as those who need to wear glasses
for medical reasons, must be very careful to avoid any potential hazards.
Ergonomic solutions can be implemented at the individual and class levels.
As alternate intervention strategies, an institution may undertake routine MSP
screenings on its students. When conducting online learning, the frequency of
monitoring should be decided based on professional guidance and taking into
account course/discipline-specific characteristics.

The tertiary preventative measures would concentrate on motivating students
to resume online learning utilising a set of best practises. Considerations for
the best practises include type, study discipline, gender, social and cultural

contexts, as well as physical and psychological issues.

vii. Students should be exposed to MSP as little as feasible through the way that

institutions design the online learning hours for each online course.

viii. Institutions should use a variety of teaching methods to cut down on

screen time.
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ix. The university should also gauge how frustrated the student is with online
education. This is significant because symptoms of MSP will manifest at
increased levels of frustration. Institutions should therefore create standard
operating protocols for tracking the level of student discontent with each
course as well as the necessary intervention strategies to keep it to a
minimum.

X. As the major point of contact with students, lecturers should be trained to
recognise MSP signs so that they can aid in early identification.

xi. Educators should also encourage stretching exercises and leisure physical
activity while online learning. Students will be reminded to maintain proper
postures while learning online using these intervention strategies.

xii. Furthermore, universities should also routinely provide MSP management
programmes, such as yoga, basic exercises, meditation, resistance training,

community-based psychosocial interventions, and so on, for students.
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APPENDIX A: Survey Questionnaire

The following contains the survey questionnaire that was used for this study.
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The Prevalence of Musculoskeletal
Disorders and Associated Risk Factors
Among Malaysian University Students
During the Covid-19 Pandemic

Dear Participants,
Warm greetings. Ji

I'm Ugeswaran A/L Jeganathen, a finalyear student at Universiti Tunku Abdul Rahman
(UTAR) pursuing a Bachelor of Science (Honours) in Environmental, Occupational Safety,
and Health. | am currently conducting my final year project titled ‘The Prevalence of
Musculoskeletal Disorders and Associated Risk Factors Among Malaysian University
Students During the Covid-19 Pandemic’.

The primary aim of this study is to understand the symptoms and implications of
musculoskeletal disorders, as well as to analyse the relationship between
musculoskeletal disorders and online learning among Malaysian university students
during the COVID-19 pandemic.

In order to ensure the success of the comprehensive analysis, |, therefore, seek your kind
support in completing this survey questionnaire. Rest assured that all data collected will
be kept confidential and anonymaous.

Yours sincerely,
Ugeswaran A/L Jeganathen

uges.jega2907 @lutar.my

* Required

1. | hereby consent to my voluntary participation in this survey, which will be 2
conducted anonymously. (In accordance with the Personal Data Protection
Statement - UTAR)

Mark only one oval.

() YES - Proceed to the next section

() NO - Response will be discarded

hitps fidocs google com/omsid/mgBpAlbgGTQSDYGF2PZALIGPbFE 91K CIcFil 52421 edit 8
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2. Gender*

Mark only one oval.

() Male
() Female

3. Agerange *
Mark only one oval,

(_)18-20
(21-23
()24-26
(27-29
C D=30

4. Weight (in kg) *
Mark only one oval,

( )30-39
( )40-49
(_)50-59
( )60-69
( )70-79
(" 180-89
()90-99
(=100

Physical Activity

"Physical activity" is any bodily movement produced by skeletal muscles that requires energy
expenditure. It refers to all movement e.g. walking, cycling, wheeling, sports, active recreation
and play.

Hitps Jidocs google comiiormsidl TmgBpADbgG 7QSDY GFZIPZALI0phFE9 1k CIcFil Sz 42 edil 28
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The Pravalence of Musculosketetal Disorders and Associated Risk Factors Among Malaysian University Students Dunng the

How much did you exercise on average BEFORE and DURING the Covid-19  *
emergency?
The phrase "BEFORE the Covid-19 pandemic” refers to the time period before March

2020. The phrase "DURING the Covid-19 pandemic” refers to the period from March 2020
until the present.

1-149 150 - 299 =300
minutes per minutes per minutes per
week week week

| don't exercise (0
minutes per week)

BEFORE
the Covid-
19
pandemic

DURING
the Covid-
19
pandemic

Sitting Time

'Sitting time’ refers to the time spent sitting and doing a specific activity, such as office work,
driving a vehicle, taking public transportation, watching television, using a laptop or
smartphone, etc.

How many hours per day did you spend sitting during the day on average *
BEFORE and DURING the Covid-19 pandemic?

'Sitting time' refers to the time spent sitting and doing a specific activity, such as office
work, driving a vehicle, taking public transportation, watching television, using a laptop or
smartphone, etc.

Lessthan4 4tolessthan8 S8tolessthan11 11 hoursor
hours hours hours more

BEFORE the
Covid-19
pandemic

DURING the
Covid-19
pandemic

hitps fidocs google comfomsid TmgBpAObgGTO50Y GF2IPZALOphFE 91 kCleFit 5z 421 edil

va
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NECK PAIN
Neck pain refers to pain in or around the spine beneath your head. Neck pain is typically

accompanied by one or more symptoms such as stiff neck, sharp pain, general soreness,
radicular pain, cervical radiculopathy, difficulty holding or lifting objects, and headaches.

8.

hitps Jidocs googie com/iomsid ImgBpADbgG7 05Dy GF 2P 790 0phFe a1k CleFilSz 42l iedil

Mark only one oval per row

Strongly

Neither Agree nor Agréo Strongly
Disagree

Oiagres Disagree Agree

| experienced

neck pain

BEFORE the @, ) (@) - O
Covid-19

pandemic

| experienced
neck pain
DURING the
Covid-19

pandemic

0

- @) o O

In which daytime window the neck pain level is greater? *

Mark only one oval.

(") I don't have any

() After waking up in the morning

() After several hours of study

(") Inthe late evening, when | rest

("1 donit see any difference regarding the daytime window
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9.  When do you experience more neck pain? *

Mark only one oval.

!'| don't have any
| When I'm sitting
! When I'm standing
When I'm walking
_ When I'm practicing sport
) When | do housework

! There is no particular circumstance

LOW BACK PAIN

Low back pain is defined as pain in or around the lower back that starts below the ribcage.
Low back pain is typically characterized by a combination of symptoms such as dull and
aching pain, pain that travels to the buttocks, thighs, legs, and feet, pain that worsens after
prolonged sitting, pain that impraves when changing positions, and pain that worsens after
waking up and improves when moving around.

o =

Strongly

: Neither Agree nor Agree Strongly
Disagree

Dreagres Disagree Agree

| experienced
low back pain
BEFORE the
Covid-19
pandemic

| experienced
low back pain
DURING the
Covid-19
pandemic
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11.  In which daytime window the low back pain level is greater? *

Mark only one oval.

) | don't have any

) After waking up in the morning
(") After several hours of study
[ llInthe late evening, when | rest

! | don't see any difference regarding the daytime window

12.  When do you experience more low back pain? *
Mark only one oval.

: ! | don't have any
) When I'm sitting
' When I'm standing
| When I'm walking
:_- When I'm practicing sport
' When | do housework

| There is no particular circumstance

SHOULDER PAIN

Shoulder pain is any pain that occurs in or around the shoulder joint. It has its own set of
symptoms, which include pain deep in the shoulder joint, reduced shoulder mavement,
shoulder/upper arm weakness, pins and needles (tingling) sensations and burning pain, and
lack shoulder movement.

hittps Jidocs google comiomsidl TmgBpANbgG7QSDY GF2JPZOLIQpEFE 91k CleFit 5z 42l edil
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3

Strongly
Disagree

Neither Agree nor

ClRg Disagree

| experienced

shoulder pain

BEFORE the \ )
Covid-19

pandemic

| experienced

shoulder pain

DURING the C
Covid-19

pandemic

14.  In which daytime window the shoulder pain level is greater? *

Mark only one oval.

! | don't have any
| After waking up in the morning
! After several hours of study

In the late evening, when | rest

| | don't see any difference regarding the daytime window

15.  When do you experience more shoulder pain? *

Mark only one oval.

! | don't have any
When I'm sitting
| When I'm standing
' When I'm walking
! When I'm practicing sport
I When | do housework

| There is no particular circumstance
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The following questions will investigate the ergonomic risk factors
that may play a role in the prevalence of musculoskeletal disorders
among university students.

16. Choose the option that applies to you DURING the Covid-19 pandemic. You  *
may select more than one option from the list below.

:i I'm familiar with the term "ergonomics”.

|| I sitin a chair that provides lower back support.

_t| | sitin a chair that has a height adjustment.

[ |1 sitin a chair with armrests.

|1 use a desk that is height-adjustable.

:| | have enough leg room under my desk to rest my legs comfortably.

[t position the screen of my electronic devices (computer, laptop, smartphone, TV,
etc.) horizontally with my eyes

[ 11 position the screen of my electronic devices (computer, laptop, smartphone, TV,
ete.) at least 30em away from me.

|| My keyboard, mouse, and study surface are all at elbow height, with my elbows
positioned at a 90° angle.

|| 1 spend less than 2 hours/day on my electronic devices (computer, laptop,
smartphone, TV, etc.)

|| I take postural breaks every 30 minutes when using my electronic devices
(computer, laptop, smartphone, TV, etc.)

[11donot adopt awkward postures or positions when using my electronic devices
(computer, laptop, smartphone, TV, etc.)

This content is neither created nor endorsed by Google.

Google Forms
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Nonparametric Correlations

APPENDIX B: Statistical Analysis Output (SPSS)

Spearman's Rank Correlation Analysis Result

204

Correlations
Exercisa_DUR|  Sitting_DURIN

NG G NP_DURING LBP DURING SP_DURING
Spearman'srho  Exercise DURING  Carrelation Coefficient 1.000 -115" -.B52 -005 -D4B
Sig. (2-4ailad) 004 191 891 249
N 640 640 640 640 640
Sitting DURING Corralation Coefficient A5 1.000 168" 1407 188"
Sig. (2+4ailod) 004 ' 000 000 000
N 640 640 640 640 640
NP_DURING Correlation Coefficient -052 169" 1.000 a1 481"
'_'éa__q-.-(;-glaq_; C RL]] 000 000 000
N 640 640 640 640 640
LBP_DURING Carrelation Coefficient -005 149" 17" 1.000 342"
Slg. (2-42led) il -000 000 ] 000
N 840 640 640 640 840
SP_DURING Correlation Coefiicient -048 ass” 481" 3427 1.000

Sig. (2-talled) 249 000 D00 000
N 840 640 540 840 640

**, Correlation is significant at the 0.01 level (2-tailed).
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Regression (Physical Activity vs Neck Pain During the COVID-19 Pandemic)

Model Summary
Adjusted R Std. Error of the
Model R R Square Square Estimate
1 0542 .003 .001 1.225

a. Predictors: (Constant), Exercise DURING

ANOVA?
Sum of
Model Squares df Mean Square ¥ Sig.
1 Regression 2.800 1 2.800 1.866 A72°
Residual ) 957.394 638 1.501 - .
Total 960.194 639

a. Dependent Variable: NP_DURING
b. Predictors: (Constant), Exercise_DURING

Coefficients®

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta 1 Sig.
1 (Constant) 3513 27 27.703 .000
Exercise DURING -.080 .058 -.054 -1.366 A72

a. Dependent Variable: NP_DURING
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Regression (Physical Activity vs Low Back Pain During the COVID-19 Pandemic)

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .010? .000 -.001 1.211

a. Predictors: (Constant), Exercise_ DURING

ANOVA®
Sum of
Model Squares df Mean Square E Sig.
1 Regression .093 1 .093 .063 802°
~Residual 935.907 638 1467
Total 936.000 639

a. Dependent Variable: LBP_DURING
b. Predictors: (Constant), Exercise_ DURING

Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 3.154 125 25.155 .000
Exercise DURING -.015 .058 -.010 -.251 .B02

a. Dependent Variable: LBP_DURING
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Regression (Physical Activity vs Shoulder Pain During the COVID-19 Pandemic)

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 0567 003 .002 1.290

a. Predictors: (Constant), Exercise DURING

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3.369 1 3.369 2.025 .155°
Residual 1061.624 . 638 1.664
Total B 1064.994 l 639 -

a. Dependent Variable: SP_DURING
b. Predictors: (Constant), Exercise DURING

Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 3.329 134 | 24.927 000
Exercise DURING -.088 062 -.056 -1.423 155

a. Dependent Variable: SP_DURING



Regression (Sitting Time vs Neck Pain During the COVID-19 Pandemic)

Model Summary

Adjusted R Std. Error of the

Model R R Square Square Estimate
1 1572 025 .023 1.212
a. Predictors: (Constant), Sitting DURING
ANOVA®
Sum of
Model Squares df Mean Square Sig.
1 Regression 23571 1 23.571 16.056 .000°
Residual 936.622 638 1.468
Total 960.194 639
a. Dependent Variable: NP_DURING
b. Predictors: (Constant), Sitting DURING
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 2.559 204 12.552 .000
Sitting DURING 252 063 2157 4.007 .000

a. Dependent Variable: NP_DURING
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Regression (Sitting Time vs Low Back Pain During the COVID-19 Pandemic)

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 152° .023 021 1.187

a. Predictors: (Constant), Sitting DURING

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
4| Regression 21.51 1 21.511 15.007 .000°
Besidua] 914 .489 638 1.433
Total 936.000 639
a. Dependent Variable: LBP_DURING
b. Predictors: (Constant), Sitting DURING
Coefficients”
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 2.366 201 11746 .000
Sitting DURING 240 062 152 3.874 .000

a. Dependent Variable: LBP_DURING



Regression (Sitting Time vs Shoulder Pain During the COVID-19 Pandemic)

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 A712 .029 .028 1.273
a. Predictors: (Constant), Sitting_ DURING

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 31.142 1 31.142 19.218 .000°
Residual 1033.851 638 1.620
Total 1064.984 639
a. Dependent Variable: SP_DURING
b. Predictors: (Constant), Sitting_ DURING
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std, Error Beta Sig.
1 (Constant) 2.240 214 10459 .000
Sitting DURING .289 .066 71 000

a. Dependent Variable: SP_DURING

210



APPENDIX C: Ethical Consideration Approval Letter

R UNIVERSITI TUNKU ABDUL RAHMAN w02y

Wholly owned by UTAR Education Foundation  co wo srazaru

Re: U/SERC/126/2022
23 June 2022

Dr Mohamuned J. K. Bashir

Head, Department of Environmental Engineering
Faculty of Engineering and Green Teclnology
Universiti Tunku Abdul Raliman

Jalan Umversiti, Bandar Baru Barat

31900 Kampar, Perak.

Dear Dr Mohammed,

Ethical Approval For Research Project/Protocol

We refer to the application for ethical approval for your students’ research projects from Bachelor of
Science (Hons) Environmental, Occupational Safety and Health programme enrolled in course
UGNB4916. We are pleased to inform you that the appheation has been approved under Expedited
Review,

The details of the research projects are as follows:

Research Title Student™s Name Supervisor's Name | Approval Validity
1. | The Prevalence of Musculoskeletal Disorders and
Associated Risk Factors Among Malaysian
University Stodents During the Covid-19

Ugeswaran a'l Jeganathen Ts Chin Yik Heng

Pandemic
2. | A Stmdy on Fire Safety & Awareness Among the g 23 June 2022 —
Occupants in Universiti Tunku Abdul Rahman Sammd Wong Jia Chyl ChM T;:;:m Kb 22 June 2023

(UTAR), Kampar Campus

3. | A Smdy on Indoor Home Environment. Building
Occupants’ Activities and Respiratory Symptoms | Patrick Chong Yao Sheng Dr Lim Fang Lee
Among Residence in Kampar

The conduct of this research is subject to the following:
(1) The participants’ informed consent be obtamed prior to the commencement of the research;
(2) Confidentiality of participants’ personal data must be maintained; and

(3) Compliance with procedures set out in related policies of UTAR such as the UTAR Research Ethics
and Code of Conduct, Code of Practice for Research Involving Humans and other related
policies/guidelines.

(4) Written consent be obtained from the institution(s)/’company(ies) in which the physical or/and
online survey will be carried out, prior to the commencement of the research.

Knmpar Campus  Falan Unyversith, Bandar Barst, 31900 Kmupar, Perake Darul Radenan, Malayaa

Tel (605) 168 8888 Fax' (605) 466 1313

Sungal Long Campus  Talan Sungai Long, Bandar Sunga Long, Cherss, 43000 Kajang, Selangor Daml Blisan, Malaysa
Tel (603) 9086 0288 Fax- (603) 0019 SR6E

Website: morw. utar adunry
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Should the students collect personal data of participants in their studies, please have the participants sign
the attached Personal Data Protection Statement for records.

Thank vou.

Yours sincerely,

Professor Ts Dr Faidz bin Abd Rahman
Chairman
UTAR Scientific and Ethical Review Committee

[ Dean, Faculty of Engineering and Green Technology
Director, Institute of Postgraduate Studies and Research

Kampar Campas  Jalsn Unnversin, Bandar Barat, 31900 Kampar, Perak Darul Radman, Malayas

Tel (6053) 468 8888 Fax: (605) 466 1313

Sungai Long Campus  Jalan Sungs Long, Bandar Sungai Loug, Chems, 43000 Kajang, Selangor Daml Ehsan, Makiysia
Tal (603) D086 0288 Fax- (603) 0019 £868

Website: www ntar sdu oy







