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Abstract 

 

Purpose: The purpose of the study was to determine the characteristics of 

musculoskeletal complaints among undergraduate students using digital devices for 

online classes. Objectives: The study objective was to demonstrate the socio-

demographic characteristics related to musculoskeletal complain, to examine the 

prevalence of musculoskeletal complain, to determine the relationship between pain 

intensity and site of pain with related independent variables.  Methodology: The 

dissertation was an observational study with a cross-sectional study design. From June 

2021 to September 2021, a total of 239 university students responded to the online 

survey.  Inclusion criteria were age group between 18-26 years, any existing 

congenital disability, and existing musculoskeletal complaint more than 1.5 years. 

Participants were selected by snowball sampling. All data were collected through an 

online semi-structured questionnaire having socio-demographic, physical factors, 

home or environment-related factors, and pain as the musculoskeletal complaint in the 

VAS scale and characteristics of pain distribution. A statistical test has been 

conducted as per the distribution of data. Descriptive statistics were performed by 

mean, SD, frequency, and percentage. Inferential statistics has been performed by 

Chi-square, independent t-test, One way ANOVA, and Pearson correlation test. 

Binary logistic regression has been performed as predictor variables as pain 

(absent/present), pain intensity & site of pain. Here Alpha (α) value has been set as 

<0.05. Results: Among the respondents, 239 students took part in this study. Mean & 

SD of overall age was 21.41±1.56 BMI was 22.62±3.76. The prevalence of 

musculoskeletal pain was found to be 78.25 percent (n=187). Where 42.8 percent 

(n=80) were male and 57.2 percent (n=107) females had musculoskeletal pain. 

Female participants experienced more musculoskeletal pain than male participants. 

26.7 percent had neck pain, 9.6 percent had shoulder pain, 4.8 percent had elbow pain, 

4.3 percent had wrist pain, 17.1 percent had thoracic pain, 32.6 percent had lumbar 

pain, 3.2 percent had knee pain, and 1.6 percent had ankle pain. Participants claimed 

that their prolonged online time was to blame for their various sites of pain. 

Association found between feel during online class with pain present/absent; Physical 

activity level, Follow posture during online class, using an electronic device during 

online class, using electronic device except for online classes with pain intensity. 



v 
 

Binary regression has been found that-feel during online class (OR=2.049), linear 

relationship between feeling uncomfortable with pain present. Physical activity level 

(OR=1.210), follow posture during online class (OR=1.877), Using electronic device 

during online class (OR=1.640); the linear relationship between physical activity 

level, follow posture, Using electronic device during online class with pain intensity.  

Using electronic devices except for online classes (β=-.015), the reverse relationship 

between using electronic devices except for online classes with pain intensity was 

related to musculoskeletal complaints. Conclusion: Most of the participants are 

suffering musculoskeletal complaints due to using digital devices in online classes. 

Keywords: Musculoskeletal complaint, online class, University student, Pandemic 

situation (Covid-19). 
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1.1 Background 

Musculoskeletal disorders are becoming a very fast-growing health problem where 

teenagers, adults, and young people are being affected (Oha et al., 2014). 

Musculoskeletal disorders (MSD) are usually both muscle and skeleton-related health 

occurrences in the body. The affected area of the body includes the back, neck, chest, 

shoulder, spine, and others (Khan et al., 2013). Electronic devices mainly excessive 

use of computer causes MSD (Oha et al., 2014). 

The term musculoskeletal disorder (MSD) refers to a state that associates the nerves, 

tendons, muscles, and supporting structure of the body. It has been identified as the 

most common reason for reported work-related illness, productivity loss, and long-

term sick leave (Brady et al., 1997). 

Computer usage has emerged as a new risk factor. But it has been used for students’ 

daily activities like online classes, gaming, social network, etc (Kobus et al., 2013). 

At present, as computers are fulfilling the solution of daily life, so the dependence on 

computers has been increased (Ayanniyi et al., 2010). As a result, some side effects 

have been visualized. Students spend most of their time doing online activity 

including assignments, tests, writing, and oral examination. Sitting for a long period 

causes a postural problem and prolonged reading has been mentally stressed. (Rose, 

2000). Continuous use of smartphones, desktops, and computer causes pain (Walker-

bone et al., 2001). It hampers the normal activity. 

Musculoskeletal disorder is connected to uncomfortable. It refers to the pain in the 

muscle, bones, joints, ligaments, and tendons (Bruusgaard, 2003). It also affects a 

range of ages (teenage, young, and adult, sex male, female) (Erwin et al., 2012). 

Musculoskeletal pain has occurred in some special cases such as neck pain, shoulder 

pain, and back pain (Yeun & Hun, 2017). Musculoskeletal disorder breaks the normal 

posture. Excessive uses of electronic devices cause extreme disorder and deformity. 

 Musculoskeletal pain is felt anywhere in bones, muscles, joints, tendons, and 

ligaments. Muscle pain can be intense or not. The causes of pain are such as 

CHAPTER –Ⅰ                                                          INTRODUCTION                                
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prolonged immobilization, overuse, repetitive movements, postural strain. It causes 

pain at the related structure (International Association for the study of pain, 

musculoskeletal pain, 2009). Prolonged sitting, lack of physical activity, high demand 

for online classes also make pain. The pain may be acute or chronic (Ogunlana et al., 

2019).  

Coronavirus disease 2019 (COVID-19) first appeared at the end of 2019, spread 

throughout the world at the beginning of 2020, and was then declared a pandemic by 

World Health Organization (WHO) (Cucinotta & Vanelli, 2019). It is a contagious 

disease. As it is transmitted from human to human, so all parts of the world are 

affected. People's movements are restricted in their daily life. They are facing the new 

term Lock-down. The lockdown effect is everywhere including personal, social, 

educational, economic, etc (Mahler et al., 2020). Isolation is the result of COVID-19. 

As a result, physical classes have been postponed and online classes widely spreading. 

Online education is a new teaching feature where video and audio lectures are being 

supplied (Bao, 2020). Musculoskeletal pain has increased for taking online classes. 

Students have to take online classes for a long time. That is why disorder has 

occurred. Maximum time they don’t catch their problem. Hence they suffer more. 

Musculoskeletal pain begins from teenage. But they don’t go for treatment. Hence 

their activity level had been decreased (Jannini et al., 2006). 

Electronic devices are the major factors for various types of musculoskeletal-related 

health occurrences such as computers, laptops, desktops, smartphones, pads, etc. A 

recent survey proves that excessive use of electronic devices causes a sleeping 

disturbance, physiological disturbance mental weakness, headache (Sharan et al., 

2014). 

When Bangladesh finds the first corona suspected patient, the lockdown has been 

started. School, college, university have been shut off. As a result, students are highly 

dependent on online classes. And they feel musculoskeletal disorders such as neck 

pain, spine problem, and shoulder problem (Ichhpujani et al., 2019). 

Idiopathic musculoskeletal pain is the most important cause of non-inflammatory pain 

(Zulian, 2015; Hayden, 2016). This pain is usually an under-diagnosed condition and 

affects daily life activities (Maia et al., 2016; Hakala et al., 2012). 
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The early two decades of this century have been witnessed huge changes in electronic 

devices. Now, these electronic devices are used by only touch screens. This feature is 

user-friendly and it inspires the users to use it for a long time. As people don’t change 

their posture during using time, then musculoskeletal syndrome begins (Shan. Et al., 

2013; Szucs et al., 2018). 

Covid-19 pandemic effects all over the world. Hence the educational institutions are 

in shutdown. Students are doing their classes online. Many advantages have online 

classes, but still have some problems and one of them is the health issue. Visionary, 

physiological, psychological, and musculoskeletal disorders are very common. The 

musculoskeletal problem is back, neck, shoulder, wrist, arm, finger, knee, lower leg, 

and buttock pain (Jaiswal et al., 2019).          

Several countries of the world agreed to postpone temporarily international and 

domestic travels and enforced curfews, lockdown, shutdown to their citizen. People 

are relying on electronic devices and face many health occurred. Prolonged use of 

digital devices behind the reason of it (Lippi et al., 2019; Bouziri et al., 2020; Shariat 

et al., 2020) 

 The potential risk factors for the musculoskeletal disorder are awake posture, forceful 

exertion, duration and rest break, and individual factors. 
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1.2 Rationale 

Physical classes have not been held for a long time because of the pandemic Covid-

19. Having online classes as an alternative. But students are facing many problems in 

online classes. Musculoskeletal problem is one of them. 

 

Musculoskeletal pain and musculoskeletal syndrome are very common. It is very 

increasing alarmingly. Musculoskeletal problems include neck, shoulder, elbow, wrist 

& back pain, spine abnormalities, muscle spasm, and others. Students mainly 

teenagers & young are the most sufferer. As the world is now under lockdown, they 

are not able to go out for physical activity. They are also feeling pain because of their 

continuous classes for a long time. 

 

The type of pain is constant. It may be moderate or severe. As students are taking 

online classes through electronic devices like smartphones, laptops, desktops, etc, 

they don’t get enough time to do the movement properly. Hence they feel 

musculoskeletal problems as well as pain. As they have limited movement, less 

amount of range of motion, pressure on the shoulder, and others, so they need to 

change their (position and postural) bad habits. 

All are modern students are using android phones. They use it for a long time without 

movement. It’s a bad habit for undergraduate students. Hence they feel 

musculoskeletal complaints such as neck, shoulder, elbow, wrist & back pain. 

Today’s children pass their daily activity with the internet. For excessive use of the 

internet, they don’t exercise.  

Prolonged classes cause neck pain. Long-term uses of headphones can make the ears 

hear less. Seeing on the digital display for a long time weakens eye muscle ultimately 

causing eye problems. Holding the digital devices for a long time affects the hand 

muscle which results in wrist pain. 

Even they do their class in the home environment for a long time, during an online 

class. Lack of Vitamin-D in their body. Vitamin D is known as the sunshine vitamin. 

It is produced in the skin by sunlight. Vitamin-d is essential for strong bones because 

it helps the body use calcium from the diet. Traditionally, vitamin-d deficiency has 
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been associated with rickets, a disease in which the bone tissue doesn’t properly 

mineralize, leading to soft bones and skeletal deformities. 

The study will find the musculoskeletal impairments among Students using digital 

devices for online classes.  
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1.3  Research question: 

 

What are the Characteristics of Musculoskeletal Complaints among Students using 

digital devices for online classes? 
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1.4 Aim of this study 

To find out characteristics of musculoskeletal complaints among students who use 

digital devices for online classes. 

 

 1.5 Objectives of this study 

I. To demonstrate a socio-demographic chart related to musculoskeletal 

complaints, among students who use digital devices for online classes.  

II. To examine the prevalence of musculoskeletal complain, among students who 

use digital devices for online classes.  

III. To determine the relationship among duration of online classes with clinical 

manifestation among students who use digital devices for online classes.  

IV. To find out the relationship among socio-demographic variables, clinical 

parameters among students who use digital devices for online classes.  
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1.6 List of variable 

 

 

Independent variable                                                        Dependent variable 
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Gender 

Abnormal 

posture 

Duration of     

class

Poor muscle 

strength 

Musculoskeletal 

pain, Pain intensity 

and Site of pain 



 9 

1.7 Operational definition:   

 

Musculoskeletal complaint (Pain): 

 

 Musculoskeletal pain can be acute, meaning it is sudden and severe. Or the 

pain can be chronic (long-lasting). You may have localized pain (in one area 

of your body), or it may affect your entire body. 

 Musculoskeletal pain is pain that affects: Bones, Joints, Ligaments, Muscles, 

and Tendons  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://my.clevelandclinic.org/health/articles/12051-acute-vs-chronic-pain
https://my.clevelandclinic.org/health/diseases/4798-chronic-pain
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 CHAPTER-II                                             LITERATURE  REVIEW 

 

Musculoskeletal disorders (MSD) are conditions that affect the body’s nerves, 

tendons, muscles, and supporting structures, according to the Bureau of Labor 

Statistics (2009). Musculoskeletal disorder is also known as ‘cumulative trauma 

disorder, “repetitive strain or stress injury,’ ‘occupational overuse syndrome,’ and 

‘activity-related pain syndrome,’ because repeated exposure to the same muscle or 

tendon has been hypothesized to be a risk factor for injury and inflammation to the 

affected area. 

A musculoskeletal disorder is an injury to a portion of the musculoskeletal system that 

develops over time (Srilatha et al., 2011). The majority of musculoskeletal disorders 

are characterized by recurring episodes of pain and disability that can range in 

severity and impact (Andersen et al, 2011). The term musculoskeletal disorder refers 

to a large group of conditions caused by traumatizing the body in a minor or major 

way over time. The disorder is caused by a buildup of trauma. These conditions are 

frequently centered on a joint and affect the muscle and bone. There are numerous 

factors in computer work that can contribute to the development of musculoskeletal 

problems (Veiersted & Waersted, 1999). 

Musculoskeletal pain in adolescents is multifactorial. Gender, age, and use of 

electronic devices are all risk factors for musculoskeletal pain. (Dai et al., 2017).  In 

the current study, cell phone use was common in adolescents with musculoskeletal 

pain, while television use was reduced. The most common locations for these 

complaints were the back, neck, and shoulders, and cell phone use may be to blame 

for musculoskeletal pain (Szeto et al., 2017). 

The World Health Organization (WHO) declared Coronavirus disease 2019 (COVID-

19) a pandemic after it first appeared at the end of 2019 and spread throughout the 

world at the beginning of 2020 (Vanelli et al., 2020). Countries affected by the 

COVID-19 pandemic were forced to impose stringent restrictions on both public and 

private life. To prevent human-to-human transmission and the spread of the virus, 

strict precautions based on social distancing rules were implemented. The new 
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regulations covered all aspects of life, including social life and the education system 

(Bertozzi et al., 2020). 

To ensure social isolation during the pandemic, all formal education has been halted, 

and distance (online) education has been implemented in many schools, with the 

assumption that the pandemic will last for a long time. Online education is a training 

system in which live video and audio lessons are delivered in a completely virtual 

environment using existing computer technologies, with no requirement for the 

student or teacher to come to school and is completely independent of time and space 

(Bao, 2020). The use of online education tools such as computers is greater in the 

distance education system than in the traditional education system. 

Individuals have remained inactive at home as a result of the COVID-19 pandemic 

due to restrictions and quarantine, and because they have had to continue with their 

intensive work schedules in an un-ergonomic and unfamiliar environment, 

musculoskeletal system problems have arisen. Furthermore, musculoskeletal 

problems caused by this intense period, combined with the pandemic’s effect of 

causing anxiety and depression, have impacted individuals’ psychosocial status 

(Smith et al., 2020). 

The increased use of mobile devices in the twenty-first century necessitates studies to 

investigate the impact of such devices on users’ health (Szucs et al., 2018). Many 

studies in the field are interested in determining and investigating the muscle activities 

and risk factors associated with the use of electronic devices (Maslen and Straker, 

2009). 

The findings of a search focusing on user preferences for electronic devices such as 

mobile phones and touch screen devices for many daily purposes such as educational, 

communication, and social media, as well as research focusing on the effects of these 

devices use on musculoskeletal symptoms/disorders, were included in this study 

(Binboga & Korhan, 2014). 

In a study conducted at Roma Tre University, fifteen right-handed participants 

ranging in age from 21 to 25 years were asked to perform multi-task movements (e.g., 

video watching, playing, texting, and browsing) while sitting and standing to 

investigate the effect of smartphone use on changes in neck and trunk posture. 
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According to the results of the questionnaire data analysis, 66.6 percent of participants 

reported neck and/or shoulder pain. However, there were no significant differences in 

neck angle between the activities performed while standing and sitting. The findings 

suggest that there were risk factors that could lead to neck pain, musculoskeletal 

fatigue, and disorders as a result of the postures changes during smartphone use 

(D’Anna et al., 2018). 

Students, like everyone else, are increasingly reliant on computers in their daily lives 

(Kobus et al., 2013). Computers have enabled users to complete tasks more quickly, 

easily, neatly, and with less frustration (Ukpai et al., 2010). However, there are some 

drawbacks to using it. Several studies have found a link between university students’ 

computer use and musculoskeletal disorders. (Khan & chew, 2013; Gharib & Hamid, 

2013). 

University students are expected to work hard academically (assignments, tests, and 

writing examinations). Because these academic tasks necessitate the constant use of 

computers, students spend the majority of their time in computer labs. There could be 

several explanations for the prevalence of musculoskeletal problems among university 

students. Heavy lifting, prolonged sitting, poor posture, stress, a high academic 

demand/workload, and a lack of regular exercise were all examples. Students at 

universities put in long hours of reading (Mbada et al., 2010; Rose, 2000), writing, 

and computer work, making them a high-risk group for musculoskeletal problems 

(Graffin et al., 2001). 

While there is a wealth of information on musculoskeletal problems among university 

students’ computer users in other countries, there is a scarcity of studies on the 

prevalence of musculoskeletal problems associated with computer use among South 

African university students to our knowledge. As a result, the current study was 

designed to determine the prevalence, causes, and consequences of musculoskeletal 

disorders among computer users at the University of Venda. Given that 

musculoskeletal problems in an at-risk population of students are the potential 

precursor to their future events in the workplace, the determination of the prevalence 

and pattern of musculoskeletal symptoms is one of the important steps in the effective 

intervention and prevention of further chronic pain syndromes in young adults.( 

Sugita, 2000; Kocijancic et al., 2004). 
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College students frequently use laptop computers for writing assignments, presenting 

research projects, and engaging in recreational activities (e.g., playing games, 

watching movies, or communicating with friends). According to two large annual 

surveys at the University of Texas (Wolff, 2006) and the University of South Carolina 

(Crews, Brown, Bray, & Pringle, 2007), more than half of students own laptop 

computers, and the growth rate for student laptop computer ownership has been 

dramatically increased, with an average of 65 percent from 2002 to 2004 and 227 

percent from 2001 to 2006. 

Rest breaks away from intensive computer operation are essential for individuals who 

use computers for extended periods to prevent the onset of musculoskeletal problems. 

Several researchers have proposed that the risk of musculoskeletal disease is 

increased in computer operators with few rest breaks (Bergqvist et al., 1995b; 

Tittiranonda et al., 1999). Rest breaks allow computer operators to recover from the 

physical strains caused by continuous and constrained computer work, such as static 

muscle fatigue, decreased blood circulation, and inflammation in tendons, muscles, 

and nerves (Carter & Banister, 1994). 

Smartphones, video games, computers, laptops, and tablets are the most commonly 

used electronic devices today (Kumcagiz & Gündüz, 2016). Smartphone users in 

Nigeria are rapidly increasing, making the country one of the world’s fastest-growing 

smartphone markets (Smith & Tran, 2017). Smartphones are used by people of 

various ages, with young adults having the highest proportion of smartphone use 

compared to everyone else (Ganu & Nair, 2017). Universities are home to a large 

number of young adults, and these students have unrestricted use and over-

dependence on smartphones (Jena, 2014). 

Posture is defined as the regular and balanced arrangement of skeletal components to 

protect the body’s supportive structure from injury and progressive deformation (Pelin 

et al., 2012). During the use of smartphones, various postures are assumed, including 

static postures of sitting and lying as well as dynamic postures of walking (Kim & 

Koo, 2016). Because of the portability of smartphones, they could be used in a variety 

of postures that may be associated with musculoskeletal exposures that result in 

postural abnormalities such as forward head and rounded shoulders (Werth & Reeves, 
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2014). Because smartphones are not designed to allow the wrists to move, users are 

subjected to awkward neck/shoulder posture and distal upper extremity muscles. 

Youths own and use smartphones more than any other age group in the population 

(Ganu & Nair, 2017).) Undergraduate students’ use of smartphones is unrestricted, 

and they are overly reliant on them (Jena, 2014). They frequently adopt different 

postures, which cause pain in various parts of the body (Werth & Reeves, 2014). 

Studies have discovered a link between computer and laptop use and musculoskeletal 

symptoms. Furthermore, some postural abnormalities have been linked to the use of 

computers and laptops (Calik & Gursoy, 2014; Hough & Nel, 2017; Singh & Deane, 

2014). 

Only a few studies have looked into the use of electronic devices, with the majority of 

them focusing on computers and laptops. Smartphones, on the other hand, are used 

differently than computers and laptops due to their portability and control via a touch 

screen interface. Smartphones may thus be associated with different musculoskeletal 

exposures, posing different risks for musculoskeletal symptoms than computers and 

laptops (Straker et al., 2017). 

The prevalence of musculoskeletal pain among adolescents was found to be higher 

than in previous studies in Brazil (Janini et al., 2011) and other countries. (Hakala et 

al., 2011) This evidence alone emphasizes the importance of investigating the factors 

associated with this problem, making it necessary to provide health assessment and 

comprehensive health care. In terms of symptom location, the thoracolumbar spine 

had the highest prevalence of pain complaints (46.9 percent). 

Recent studies with Brazilian23 and Chinese students8 revealed that low back pain 

was prevalent at a rate close to 32%. Although the findings were lower, they appear to 

corroborate the current findings because this study included symptoms related to the 

thoracic spine, which may explain the difference. Upper limb pain was the second 

most common, followed by cervical spine pain. Previous studies (Deshai et al., 2010) 

found that pain in the cervical and shoulder regions affected approximately 21-22 

percent of adolescents. 

In their daily lives, undergraduate rehabilitation students are exposed to a variety of 

factors that may predispose them to MSP or trigger the occurrence of MSP. In this 
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study, we looked for MSP in 145 occupational therapy and physiotherapy students at 

a South African university. Other studies have yielded similar results (Hasan et al., 

2018) with university students majoring in health sciences. In a systematic review of 

eight included studies, Xie and colleagues demonstrated the prevalence of 

musculoskeletal complaints among mobile device users. 34 A wide range of 

prevalence rates for musculoskeletal complaints was reported, with neck complaints 

having the highest prevalence. (Rakhadani et al., 2020) 

A study at the University of Venda in South Africa found a high prevalence of 

musculoskeletal concerns among students, with the neck, shoulder, and wrist being 

the most commonly affected. This was attributed to long periods of computer use, 

poor sitting posture, and uncomfortable chairs. Long study hours and repeated laptop 

use were found to increase MSP in Hasan and colleagues’ study (Hasan et al., 2018). 

Revealed that severe internet addiction resulted in a higher risk of MSP and (Nordin 

et al., 2014) concluded that reduced physical fitness and prolonged sitting duration 

were associated with low back pain amongst health science undergraduates. Internet 

addiction is associated with adopting static postures for a protracted period usually 

prolonged sitting and this encourages a sedentary lifestyle resulting in low physical 

fitness. High prevalence of MSP has been consistently reported to be associated with 

prolonged static postures and a sedentary lifestyle; this fact is corroborated by our 

present study. 

As a result, students spent a significant amount of time sitting in front of a much 

larger screen than they were accustomed to. This is a significant risk factor for 

musculoskeletal pain causes. As a result, students began to attend classes for several 

months while sitting in inadequate, vicious, and misaligned postures, most of the time 

due to a lack of suitable and safe equipment to maintain proper body balance in front 

of the computer or phone device. 

Furthermore, students’ social isolation made it difficult for them to engage in physical 

activities. Muscle weakness is a fast-developing condition that can occur after only 

two days of inactivity (Narici et al., 2021). This is yet another risk factor for the 

development of musculoskeletal pain in this population. 
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As a result of the COVID-19 pandemic, which is expected to last until 2020 and 2021, 

medical students around the world have been forced to use information and 

communication technologies (ICTs) to continue their studies. As a result, higher 

education institutions have increasingly used ICTs and the Internet to compensate for 

the lack of face-to-face instruction in classrooms (Gomes et al., 2021). 

According to the current study, 55.8 percent of students spent more than 4 hours per 

day in front of a screen studying during the pandemic. As part of their academic 

routine, students began to use notebooks and cell phones full-time, adopting very 

unsettling postures that can cause pain and musculoskeletal changes, particularly in 

the upper limbs and spine (Morais et al., 2019). 
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 CHAPTER – III                                                    METHODOLOGY                                                  

 

3.1 Study design: The purpose of the study was to find out the characteristics of 

musculoskeletal complain among students using digital devices for online classes. A 

cross-sectional study design was selected for this study. This design involves 

identifying the group of students & then collecting the information that the researcher 

requires when they will be using the particular service (University students). A cross-

sectional study can be thought of as providing a snapshot of the frequency & 

characteristics of a (musculoskeletal complaint) disease in a population at a particular 

point in time. A cross-sectional study design was used for a large number of 

participants to collect data.  

 

3.2 Study area: Data had been collected from the some selected university in 

Bangladesh. Participants are first, second, third & fourth year of university students. 

The study period was from 7
th

 June 2021 to 15
th

 November 2021. 

   

3.3 Study population: The study population consists of university students in 

Bangladesh who use digital devices for online classes. This study had been conducted 

at various universities in Bangladesh, with sample populations drawn from first, 

second, third, and fourth-year university students aged 18 to 26. 

 

3.4 Sampling Technique: Due to the limited time available, the samples had been 

chosen using the snowball sampling technique, which is one of the cheapest, and 

fastest methods of sample selection. The sample was meet the inclusion and exclusion 

criteria and had been willing to participate in the study. 

3.5 Selection criteria: 

Inclusion criteria: 

 Age group between 18-26 years. (Ichhpujani et al.,2019) 

 Both boys & girls participants. (Hasan et al.,2018) 

 Being First, second, third & fourth-year students. (Gomes et al., 2020) 

 Bangladeshi university students who are taking part. 
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Exclusion criteria: 

 

• Any exists musculoskeletal complaint more than 1.5 years (Hasan et al.,2018) 

• Any exists  congenital Physical disability  

• Work involvement – students involved in other heavy work or another job 

apart from this study. 

• Unwilling. 

3.6 Sample size calculation: The sample size has been calculated as the estimation 

of sampling scientifically and had been selected as the standard number of the sample 

as a calculation guide. (Depends on inclusion & exclusion criteria) . 

 

Mathematical Tools:  

n=number of sample 

p=sample proportion /percentage of incidence & prevalence, =0.5(Total university                  

students of Bangladesh 853267 & total population of Bangladesh 166231089) 

 q=1-p  

 z=1.96(constant) 

 e=margin of error 5%=.05 

The equation of sample size calculation is given below- 

n= 
    

  
    

  =  
                   

       
      

  = 
              

      
    

  =   
      

      
            

  = 384     (Hannan, 2016)  



 19 

3.7 Sample size: So, initially, the researcher’s goal was to focus the study on 384 

samples using the calculation above. However, because the study was conducted as 

part of a fourth professional academic research project and there were some 

constraints, the researcher was forced to limit the sample size to 239 students. 

3.8 Method of data collection: 

The sample size has been calculated as the estimation of sampling scientifically and 

had been selected as the standard number of the sample as a calculation guide. (This is 

dependent on the inclusion and exclusion criteria.) 

3.9 Questionnaire: 

A questionnaire on an online paper was used to collect data. Among university 

students, there were questions about musculoskeletal complaints when using digital 

devices for online classes. A pilot study was conducted to reduce questionnaire errors, 

which included student research (online class) Hours in online classes varied in 

length, as they studied (online class) 40-120 minutes (1-2 hours), 120-180 minutes (2-

3 hours), and more than 180 minutes (3 hours). Except for online classes, they used 

electronic devices for periods ranging from 1 to 5 hours, 5 to 10 hours, 10-15 hours, 

and more than 15 hours. Both male and female participants were included. The study 

posture varies from one to the next. 

3.10 Data collection tools: The consent form, online questionnaire, computer, and 

SPSS (Statistical Package for the Social Sciences) software-20 version was used for 

this study’s materials and tools. 

3.11 Data analysis: After completing the initial data collection every questionnaire 

had been checked again to find out any mistake or unclear information. The data 

analysis was performed in SPSS version 20. The variables were labeled in a list in 

order. The researcher put the name of the variables on the variable view of SPSS and 

defined the types, values, decimal, label alignment, and measurement level of data. 

Then the inputted data was checked to ensure that all data has been transferred from 

the questionnaire. The raw data is then ready to be analyzed in SPSS. Data were 

analyzed by descriptive statistics and calculated as percentages and presented by 

using tables. Microsoft Office Excel 2013 was used to decorate data. By this study, a 

lot of information had been collected. All results gave an idea about characteristics of 
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musculoskeletal complaints among students using digital devices for online classes. 

To find out the association among the different variables Chi-Square, independent T 

and one-way ANOVA test others test is normality test and binary logistics was 

performed. 

3.12 Statistical Test 

3.12.1 Determination of nature of data 

The variable was determined as nominal, ordinal, interval, ratio data & considered 

their parametric & non-parametric properties based on data type, normality test, and 

standard procedure (Hicks, Research method for Clinical therapist). 

Table 01: Normality test for different variable 

Variable Description Data type Normality test Data distribution 

Age overall 18-26 years Ratio P=(0.000), 

(0.000) 

Parametric 

Gender Male, female Nominal  Non-parametric 

Marital status Married, 

Unmarried 

Nominal  Non-parametric 

Academic year 

 

1
st
 year, 2

nd
 

year, 3
rd

 year, 

4
th
 year 

Ordinal  Non-parametric 

Body Mass Index 

 

<18.4, 18.5-

24.9, 25-

29.9,30-34.9 

Ratio P=(0.041),(0.000) Parametric 

Physical activity 

level- 

Active, 

Insufficiency 

active 

Nominal  Non-parametric 

Physical activity 

out of class 

 

Gaming, 

Browsing, 

Others 

Nominal  Non-parametric 

Duration of 

classes(minutes) 

 

 

 

40-120,121-

180,181-

240,241-

360,>360  

Ratio P=(0.000),(0.000) Parametric 
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Feel during online 

class 

Comfortable, 

Uncomfortable 

Nominal  Non-parametric 

Which posture 

follow online class 

Erect, Slouch Nominal  Non-parametric 

Which position 

follow online class 

Desk, Bed, 

Floor, Others 

Nominal  Non-parametric 

Using electronic 

device 

Mobile, 

Computer, 

Laptop 

Nominal  Non-parametric 

How much time 

do you use your 

electronic device 

except Online 

classes(Hours) 

1-3, 4-6, 7-10, 

>11 hours. 

 

Ratio P=(0.000),(0.000) Parametric 

Sleep at 

night(Hours) 

3-5, 6-7, 8-10, 

>10 hours. 

Ratio P=(0.000),(0.000) Parametric 

Pain type- Constant, 

Intermittent 

Nominal  Non-parametric 

How much pain 

intensity during 

class 

(0-10 cm) Ratio P=(0.000),(0.000) Parametric 

Limb weakness Yes ,No Nominal  Non-parametric 

Movement 

limitation 

Yes, No Nominal  Non-parametric 

 

3.12.2 Determination of statistical test 

The statistical had been performed as descriptive and interferential statistics based on 

parametric or non-parametric properties. The descriptive statistics were performed as 

frequency & percentage in nominal and ordinal data. Mean and standard deviation 

had been calculated for interval and ratio data. 
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The inferential statistic had been performed as follow: 

Table 02: Inferential statistical test 

Purpose Variable Statistical test 

Relationship Two(2) categorical data 

(non-parametric) 

Chi square test 

One categorical (non-

parametric) and one 

parametric data 

Independent t-test 

(independent bi-variate 

data) 

One way ANOVA 

(independent Trivariate) 

Chi-square test 

(independent multi-variant 

data) 

Two (2) parametric data Pearson correlation 

Regression of 

relationship 

Dependent Bivariate as 

categorical data (Bivariate 

) 

Binary logistic regression 

 

3.13 Ethical consideration: The proposal was submitted to the Institutional 

Review Board (IRB) of the Bangladesh Health Profession Institute (BHPI) and after 

the defense, the research proposal approval was taken from the IRB. Written consent 

was taken from each participant before collecting the data. The World Health 

Organization (WHO) guidelines were always followed to conduct the study. 
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CHAPTER-IV                                                                      RESULTS                                                                     

   

4.1 Socio-demographic part: This table contains different variables such as age, gender, 

marital status, academic year,(height,weight=BMI), Physical Activity Level, Physical 

activity out of class, Duration of classes, Following posture, Following position, 

Using electronic device, How much time using electronic device except online 

classes, Feeling during class, Sleep at night, Any pain, Site of pain, Pain type, Pain 

intensity, Feels pain out of class, Limb weakness and Movement limitation these are 

described frequency, percentage, mean and standard deviation. 

   Table 03: Socio-demographic chart with frequency, percentage, mean & SD: 

Variable Category 
Description of data(Frequency,%, 

Mean, SD) 

Age- 

18-20 

21-23 

24-26 

Ordinal 

75(31.4%) 

134(56.1%) 

30(12.6%) 

Gender- 

Male 

Female 

Nominal 

 

109 (45.6%) 

130 (54.4%) 

Marital status- 

Married 

Unmarried 

Nominal 

 

19 (7.9%) 

220 (92.1%) 

Academic year- 

1
st
 year 

2
nd

 year 

3
rd

 year 

4
th

 year 

 

Ordinal 

 

127(53.1%) 

50(20.9%) 

21(8.8%) 

41(17.2%) 

Height- Ratio 63.68±5.09 

Weight- Ratio 60.65±12.65 

BMI=  Ratio 22.62±3.76 
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Physical Activity level 

Active 

Insufficiency active 

Nominal 

 

176(73.6%) 

63(26.4%) 

Physical activity out of 

class- 

Gaming 

Browsing 

Others 

Nominal 

 

55(23%) 

132(55.2%) 

52(21.8%) 

Duration of classes- Ratio 
 

146.56±76.28 

Following posture- 

Erect 

Slouch 

Nominal 
75(31.4%) 

164(68.6%) 

Following position- 

Desk 

Bed 

Floor 

Other 

Nominal 

130(54.4%) 

96(40.2%) 

3(1.3%) 

10(4.2%) 

Using electronic 

devices- 

Mobile 

Computer 

Laptop 

Nominal 

 

201(84.1%) 

29(12.1%) 

9(3.8%) 

How much time using 

electronic devices 

except online classes- 

 

Ratio 

5.33±3.06 

 

 

Feeling during class- 

Comfortable 

Uncomfortable 

Nominal 

 

114(47.7%) 

125(52.3%) 

 

Sleep at night-   Ratio 6.75±1.25 
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Any pain- 

Yes 

No 

Nominal  

187(78.25%) 

52(21.75%) 

 

Site of pain- 

Wrist 

Elbow 

Shoulder 

Neck 

Thoracic 

Lumbar 

Knee 

Ankle 

Nominal  

8 (4.3%) 

9 (4.8%) 

18(9.6%) 

50(26.7%) 

32(17.1%) 

61(32.6%) 

6(3.2%) 

3(1.6%) 

Pain type- 

Constant 

Intermittent 

Nominal  

30(16%) 

157(84%) 

Pain intensity- 

0-10 cm 

Interval  

4.30±1.90 

 

Feels pain out of class- 

0-10 cm 

Interval  

3.87±1.93 

Limb weakness- 

Yes 

No 

Nominal  

95(39.7%) 

144(60.3%) 

Movement limitation- 

Yes 

No 

Nominal  

27(11.3%) 

212(87.7%) 

 

 4.1(A) Socio-demographic part:  

The table above shows a total of 239 participants. 18-20 year olds made up 31.4 

percent (n=75), 21-23 year olds made up 56.1 percent (n=134), and 24-26 year olds 

made up 12.6 percent (n=30). Males made up 45.6 percent of the group (n=109), 

while females made up 54.4 percent (n=130). Married people accounted for 7.9 
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percent (n=19), while unmarried people accounted for 54.4 percent (n=200). The 

results showed that 127 (53.1 percent) of the 239 participants were first-year students, 

50 (20.9 percent) were second-year students, 21 (8.8 percent) were third-year 

students, and 41 (17.2%) were fourth-year students.  

 4.1(B) Physical factor: 

The participant’s BMI was 22.62±3.76 (Mean & SD). According to the findings, 73.6 

% (n=176) of the 239 participants were physically active, while 26.4% (n=63) were 

not. According to the table, among 239 participants, their physical activity outside of 

class was as follows: gaming 23 % (n=55), browsing 55.2% (n=132), and other 

activities 21.8 % (n=52). 

4.1(C) Home environment: 

The analysis revealed that out of the 239 participants, the mean and standard deviation 

were [146.56±76.28] 132 (55.2%) participants had attended classes 40-120 minutes per 

day, 45 (18.8%) participants had attended classes 121-180 minutes/day, 44 (18.4%) 

participants had attended classes 181-240 minutes/day, 17 (7.1%) participants had 

attended classes 241-360 minutes/day, and 1 (0.4%) participants had attended classes 

>360 minutes/day. Out of 239 people, 75 (31.4 percent) had an upright posture, 

according to the table. Another 164 people (68.6%) slouch in their posture while 

taking online classes. According to the table, 130 (54.4%) of the people used desks, 

96 (40.2%) used beds, 3 (1.3%) used the floor, and 10 (4.2%) used other positions 

during an online class. According to the table, 201 (84.1 percent) of the students used 

mobile phones, 29 (12.1 %) used computers, and 9 (3.8 %) used electronic devices 

during an online class. Except for online classes, use of an electronic device, the mean 

and standard deviation were 146.56±76.28. Out of 239 people, 114 (47.7 %) felt 

comfortable. Another 125 people (52.3%) felt uneasy. The participants’ feelings 

during the online class were 6.751.25. 

4.1(D) Musculoskeletal complaint: 

Out of 239 people, 187 (78.25 %) reported pain yes. Another 52 (21.75% of those 

polled) reported no pain. 8 (4.3 %) of the people felt pain in their wrist, 9 (4.8 %) of 

the people felt pain in their elbow, 18 (9.6 %) of the people felt pain in their shoulder, 

50 (26.7 %) of the people felt pain in their neck, 32 (17.1 %) of the people felt pain in 
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their thoracic, 61 (32.6 %) of the people felt pain in their lumber, 6 (3.2 %) of the 

people felt pain in their knee, and 3 (1.6 % ). Out of a total of 239 people with this 

type of pain, 30 (16%) were constant. Another 157 people (84 %) reported that their 

pain is intermittent. Pain intensity during online classes was 4.30±1.90, and pain felt 

after classes were 3.87±1.93.Yes 39.7 % (n=95) of participants had limb weakness, 

while no 60.3 % (n=144) did. Yes, 11.3 % (n=27) and no, 87.7 % (n=212) reported 

movement limitations. 

4.2 Prevalence: 

This table depicts the prevalence of musculoskeletal pain based on age, gender, 

marital status, academic year, BMI, and the location of the pain. Where the variable 

denotes the percentage/prevalence of an individual. 

Table 04: Prevalence of musculoskeletal pain present 

Variable MSK Pain presents Prevalence (%) 

Overall age  78.25%  

Age 

18-20 

21-23 

24-26 

31.38 

56.07 

12.55 

Gender- 

Male 

Female 

 

45.60 

54.40 

Marital status- 

Married 

Unmarried 

 

7.9 

92.1  

Academic year- 

1
st
 year 

2
nd

 year 

3
rd

 year 

4
th

 year 

 

53.1 

20.9 

8.8 

17.2 

BMI- 

Underweight 

 

27 
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Normal weight 

Overweight 

Obese 

146 

54 

12 

Site of pain- 

Wrist 

Elbow 

Shoulder 

Neck 

Thoracic 

Lumbar 

Knee 

Ankle 

 

4.3 

4.8 

9.6 

26.7 

17.1 

32.6 

3.2 

1.6 

 

4.3 Association: 

Pain (absent/present) and independent variables (age, gender, marital status, etc......) 

have a relationship. This table contained the test value and p values. 

Table 05: Association between dependent (Pain present/absent) variable with 

the independent variable. 

Dependent variable: Pain (present/absent) 

Independent Variable Test Test value P-value 

Age overall- 

18-26 years 

Independent T-test 2.276 0.746 

Gender- 

Male, female 

Chi-Square 2.767 0.096 

Marital status- 

Married, Unmarried 

Chi-Square 0.006 0.938 

Academic year- 

1st year, 2nd year, 3rd 

year, 4th year 

Chi-Square 1.774 0.627 

Body Mass Index- 

<18.4, 18.5-24.9, 25-

29.9,30-34.9 

Independent T test -1.808 0.258 
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Physical activity level- 

Active, Insufficiency    

active 

Chi-Square 0.369 0.544 

Physical activity out of 

class- 

Gaming, Browsing, 

Others 

Chi-Square 0.015 0.993 

Duration of 

classes(minutes)- 

40-120,121-180,181-

240,241-360,>360 

Minutes. 

Independent T test 1.195 0.362 

Feel during online class- 

Comfortable, 

Uncomfortable 

Chi-Square 5.103 0.024* 

Which posture follow 

online class- 

Erect, Slouch 

Chi-Square 0.821 0.365 

Which position follow 

online class- 

Desk, Bed, Floor, Others 

Chi-Square 1.098 0.778 

Using electronic devices- 

Mobile, Computer, 

Laptop 

Chi-Square 3.162 0.206 

How much time do you 

use in your electronic 

device except Online 

classes(Hours)- 

1-3, 4-6, 7-10, >11 hours. 

Chi-Square -0.235 0.093 

Sleep at night(Hours)-  

3-5, 6-7, 8-10, >10 hours. 

Independent T test -0.255 0.902 

Limb weakness- 

Yes, No 

Chi-Square 0.731 0.392 

Movement limitation- 

Yes, No 

Chi-Square 0.862 0.353 
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Alpha value: *=<.05, **=<.01, ***=<.001 

The observed age overall independent T-test value was 2.276 and the level of 

significance was 5%. The overall p-value for age is (p<0.746). As a result, the result 

was not significant, indicating that there was no strong association between age 

overall and pain (absent/present). 

The gender Chi-Square test value was 2.767, with a 5% level of significance. The 

gender p-value is (p<0.096). As a result, the outcome was not significant, indicating 

that there was no strong association between gender and pain (absent/present). 

The Chi-Square T-test value for observed marital status was 0.006, with a significance 

level of 5%. (p<0.938) is the p-value for married status. As a result, the result was not 

statistically significant, indicating that there was no strong association between 

marital status and pain (absent/present). 

The Chi-Square T-test value for the previous academic year was 1.774, with a 

significance level of 5%. (p<0.627) is the p-value for the current academic year. As a 

result, the result was non-significant, implying that there was no strong association 

between the academic year and pain (absent/present). 

The observed independent T-test value for BMI was -1.808, with a 5% level of 

significance. BMI has a p-value of (p<0.258). As a result, the result was not 

significant, indicating that BMI and pain (absent/present) had no strong relationship. 

The Chi-Square T-test value for the observed level of physical activity was 0.369, 

with a significance level of 5%. Physical activity level (p<0.544) has a p-value of 

0.054. As a result, the result was not significant, implying that there was no strong 

association between physical activity and pain (absent/present). 

The Chi-Square T-test value for observed physical activity level outside of class was 

0.015, with a significance level of 5%. (p<0.993) is the p-value for out-of-class 

physical activity. As a result, the result was not significant, indicating that there was 

no strong association between out-of-class physical activity and pain (absent/present). 

The observed value of the duration of the class independent T-test was 1.195, with a 

level of significance of 5%. The p-value for the class duration is (p<0.362). As a 
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result, the outcome was not significant, indicating that there was no strong association 

between class duration and pain (absent/present). 

The Chi-square test value for the observed feeling during online class was 5.103, with 

a level of significance of 5%. The p-value for the class duration is (p>0.024). As a 

result, the result was significant, indicating that there was an association between pain 

(absent/present) and online class. 

I discovered that the Chi-Square T-test value for the follow posture online class was 

0.0821, with a significance level of 5%. (p<0.365) is the p-value for the online posture 

class. As a result, the result was not statistically significant, indicating that there was 

no strong association between following posture online class and pain 

(absent/present). 

Online class position to follow The Chi-Square T-test value was 1.098, with a 

significance level of 5%. (p<0.778) is the p-value for the following position online 

class. As a result, the outcome was not significant, indicating that there was no strong 

association between following position online class and pain (absent/present). 

Online class using an electronic device the level of significance was 5%, and the Chi-

Square T-test value was 3.162. Follow with an electronic device has a p-value of 

(p<0.206). As a result, the result was not significant, implying that there was no 

strong association between following an online class with an electronic device and 

pain (absent/present). 

The Chi-Square T-test value for the observed follow using electronic device except 

online class was -0.235, with a level of significance of 5%. Except for the online 

class, the p-value for following using an electronic device is (p<0.093). As a result, 

the result was not significant, implying that there was no strong association between 

following instructions on an electronic device except for online classes and pain 

(absent/present). 

The independent T-test value for observed sleep at night was -0.255, with a 

significance level of 5%. The p-value for nighttime sleep is (p<0.902). As a result, the 

result was not statistically significant, indicating that there was no strong association 

between nighttime sleep and pain (absent/present). 
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The Chi-Square test value for limb weakness was 0.731, with a level of significance 

of 5%. The p-value for limb weakness is (p<0.392). As a result, the result was not 

statistically significant, indicating that there was no strong association between 

observed limb weakness and pain (absent/present). 

The movement restriction that has been observed The Chi-Square test value was 

0.862, with a level of significance of 5%. (p<0.353) is the p-value movement 

restriction. As a result, the result was not statistically significant, indicating that there 

was no strong association between movement limitation and pain (absent/present). 
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Table 06: Association between the dependent (Pain intensity) variable with the 

independent variable. 

                                         Dependent variable(Pain intensity)  

Independent Variable Test Test value P-value 

Age overall- 

18-26 years 

Chi-Square 74.244 0.660 

  Gender- 

Male, female 

Chi-Square 8.913 0.540 

Marital status- 

Married, Unmarried 

Chi-Square 2.903 0.984 

Academic year- 

1st year, 2nd year, 3rd 

year, 4th year 

Chi-Square 23.023 0.814 

Body Mass Index- 

Score  

Chi-Square 1245.416 0.968 

Physical activity level- 

Active, Insufficiency 

active 

Chi-Square 19.420 0.035* 

Physical activity out of 

class- 

Gaming, Browsing, 

Others 

Chi-Square 22.021 0.339 

Duration of 

classes(minutes)- 

40-120,121-180,181-

240,241-360,>360 

Minutes. 

Chi-Square 47.885 0.183 

Feel during online class- 

Comfortable, 

Uncomfortable 

Chi-Square 10.352 0.410 

Which posture follow 

online class- 

Erect, Slouch 

Chi-Square 20.313 0.026* 
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With a 5% level of significance, the observed overall age Chi-Square test value for 

the age was 74.244. The total p-value for age is (p<0.660). As a result, the result was 

not statistically significant, indicating that there was no strong association between 

overall age and pain intensity. 

The observed gender Chi-Square test value was 8.913, with a significance level of 

5%. Gender has a p-value of (p<0.540). As a result, the result was not significant, 

indicating that gender and pain intensity did not have a strong relationship. 

The Chi-Square test value for observed marital status was 2.903, with a significance 

level of 5%. (p<0.984) is the p-value for married status. As a result, the result was not 

Which position follow 

online class- 

Desk, Bed, Floor, Others 

Chi-Square 30.616 0.434 

Using electronic devices- 

Mobile, Computer, 

Laptop 

Chi-Square 40.076 0.005** 

How much time do you 

use in your electronic 

device except Online 

classes(Hours)- 

1-3, 4-6, 7-10, >11 hours. 

Chi-Square 201.687 0.049* 

Sleep at night(Hours)-  

3-5, 6-7, 8-10, >10 hours. 

Chi-Square 23.629 0.789 

Pain type-Constant, 

Intermittent 

Chi-Square 12.171 0.274 

Limb weakness- 

Yes, No 

Chi-Square 8.434 0.586 

Movement limitation- 

Yes, No 

Chi-Square 16.258 0.092 
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statistically significant, indicating that there was no strong association between 

marital status and pain intensity. 

The Chi-Square test value for the current academic year was 23.023, with a 

significance level of 5%. (p<0.814) is the p-value for the current academic year. As a 

result, the finding was not significant, implying that there was no strong association 

between academic year and pain intensity. 

The observed Chi-Square test value for BMI was 1245.416, with a 5% level of 

significance. BMI has a p-value of (p<0.968). As a result, the result was not 

significant, indicating that BMI and pain intensity did not have a strong relationship. 

The Chi-Square test value for the observed physical activity level was 19.420, with a 

level of significance of 5%. (p>0.035) is the p-value for physical activity level. As a 

result, the result was statistically significant, indicating that there was an association 

between physical activity and pain intensity. 

The Chi-Square test value for observed physical activity level out of class was 22.021, 

with a level of significance of 5%. (p<0.339) is the p-value for physical activity level 

outside of class. As a result, the result was not significant, indicating that there was no 

strong association between outside-of-class physical activity and pain intensity. 

The Chi-Square test value for the observed duration of class was 47.885, with a level 

of significance of 5%. The p-value for the class duration is (p<0.183). As a result, the 

outcome was not significant, indicating that there was no strong association between 

class duration and pain intensity. 

The Chi-square test value for the observed feeling during online class was 10.352, 

with a 5% level of significance. The p-value for the class duration is (p<0.410). As a 

result, the result was not significant, indicating that there was no association between 

pain intensity and online class time. 

The observed Chi-Square test value for the follow posture online class was 20.313, 

with a level of significance of 5%. The p-value for the online follow posture class is 

(p>0.026). As a result, the result was significant, indicating that there was an 

association between pain intensity and following a posture online class. 
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The Chi-Square test value for the observed follow position online class was 30.616, 

with a level of significance of 5%. The p-value for the online follow position class is 

(p<0.434). As a result, the result was not significant, indicating that there was no 

association between pain intensity and follow position online class. 

The Chi-Square test value for the observed follow-up using an electronic device 

online class was 40.076, with a significance level of 5%. Follow-up with an electronic 

device has a p-value of (p>0.005). As a result, the finding was significant, indicating a 

strong association between using an electronic device and pain intensity. 

The Chi-Square test value for the observed follow-up using an electronic device, 

except for the online class, was 201.687, with a significance level of 5%. Except for 

the online class, the p-value for using an electronic device is (p>0.049). As a result, 

the finding was significant, indicating that there was an association between pain 

intensity and the use of electronic devices other than online classes. 

The observed sleep at night Chi-Square test value was 23.629 and the level of 

significance was 5%. The p-value for sleep at night is (p<0.789). As a result, the result 

was not significant, indicating that there was no strong association between sleep at 

night and pain intensity. 

The Chi-Square test value for observed limb weakness was 8.434 with a 5% level of 

significance. The p-value for nighttime sleep is (p<0.586). As a result, the result was 

not significant, indicating that limb weakness and pain intensity did not have a strong 

relationship. 

The movement restriction that has been observed the value of the Chi-Square test was 

16.258 and the level of significance was 5%. (p<0.092) is the p-value for nighttime 

sleep. As a result, the result was not statistically significant, indicating that there was 

no strong association between movement restriction and pain intensity. 
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Table 07: Association between dependent (site of pain) variable &                       

independent variable 

Dependent variable( Site of Pain) 

Independent variable Test Test value P-value 

Age overall- 

18,19,20,21,22,23,24,25,26 years 

Chi-Square 9.755 0.203 

Gender- 

Male, female 

Chi-Square 1.755 0.183 

Marital status- 

Married, Unmarried 

Chi-Square 0.089 0.765 

Academic year- 

1st year, 2nd year, 3rd year, 4th year 

Chi-Square 4.310 0.230 

Body Mass Index- 

<18.4, 18.5-24.9, 25-29.9,30-34.9 

Chi-Square 2.964 0.397 

Physical activity level- 

Active, Insufficiency active 

Chi-Square 0.000 1.000 

Physical activity out of class- 

Gaming, Browsing, Others 

Chi-Square 1.333 0.513 

Duration of classes(minutes)- 

40-120,121-180,181-240,241-

360,>360 Minutes. 

Chi-Square 2.454 0.653 

Feel during online class- 

Comfortable, Uncomfortable 

Chi-Square 0.010 0.919 

Which posture follow online class- 

Erect, Slouch 

Chi-Square 0.471 0.492 

Which position follow online class- 

Desk, Bed, Floor, Others 

Chi-Square 2.114 0.549 

Using electronic devices- 

Mobile, Computer, Laptop 

Chi-Square 4.053 0.132 

How much time do you use in your 

electronic device except Online 

classes(Hours)- 

1-3, 4-6, 7-10, >11 hours. 

Chi-Square 11.994 0.679 

Sleep at night(Hours)-  

3-5, 6-7, 8-10, >10 hours. 

Chi-Square 3.373 0.338 
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Pain type-Constant, Intermittent Chi-Square 0.195 0.658 

How much pain intensity during 

class-(0-10 cm) 

Chi-Square 19.283 0.037* 

Limb weakness- 

Yes, No 

Chi-Square 1.019 0.313 

Movement limitation- 

Yes, No 

Chi-Square 0.695 0.404 

 

The observed overall musculoskeletal complaint (independent) related variable is Chi-

Square test value was more (p<overall independent variable, without one) than p-value, and 

the level of significance was 5%. As a result, the result was not significant (without 

one), indicating that there was no association between the overall independent 

variable and pain (absent/present). The result was significant once the Chi-square test 

value reached (p>0.037). Indicates association between pain intensity (independent 

variable) and pain intensity during class. 

4.4 Regression: 

According to binary logistic findings, feeling during online class-uncomfortable and 

comfortable, where the predictable variable is uncomfortable, is associated with 

musculoskeletal pain (present/absent) students. (P=.025*, OR=2.049, 95% CI=1.092, 

3.845).Here the coefficient value is a positive, linear relationship between an 

uncomfortable position with pain present. I predict that pain will be present in an 

uncomfortable position during the online class.  

Physical activity level is divided into two categories: insufficiency active and active, 

with insufficiency active being the more predictable variable. (P=.605, OR=1.210, 

95% CI=0.587, 2.492). Here the coefficient value is a positive, linear relationship 

between insufficiencies active with higher pain intensity. I predict that during the 

online class, pain intensity will increase in the insufficiency active position. 

Follow your posture during the online class-Slouch and Erect, where slouch is the 

predictable variable and is linked to pain intensity. (P=.092, OR=1.877, 95% 

CI=0.902, 3.904). Because the coefficient value is positive, linear relationship 

between slouch position with higher pain intensity. I anticipate an increase in pain 

intensity in the slouch position during the online class. 
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The use of an electronic device during an online class Mobile and Computer is linked 

to pain intensity when the predictable variable is mobile. (P-value =.215, OR=1.640, 

95% CI=0.750, 3.584). Because the coefficient value is positive, linear relationship 

between using a mobile device with higher pain intensity. I believe that using a 

mobile device during an online class will increase pain intensity. 

Using electronic devices other than online classes has a negative co-efficient value 

(β= -.015), the reverse relationship between using electronic devices except for online 

classes with pain intensity. Except for online classes using an electronic device, they 

can change their posture, maybe while pain can be decreased. Implying that using 

electronic devices other than online classes reduces pain intensity.  

Table 08: Factor associated with musculoskeletal complain among students 

during online class (Binary logistic) 

Predictor variable 

 

Dependent variable: Presence of pain 

NK-     P OR 95%CI 

Uncomfortable feeling 

during online class  
.003 .717 .025* 2.049 

1.092, 

3.843 

 

Predictor variable 

 

Dependent variable: Higher intensity of pain 

NK-     P OR 95%CI 

Insufficiency active 

Physical activity level- 

 

.002 .190 .605 1.210 0.587, 

2.492 

Slouch posture follow 

during online class- 

.020 .630 .092 1.877 0.902, 

3.904 

Using(Mobile) electronic 

device during online 

class- 

 

.009 .495 .215 1.640 0.750, 

3.584 

How much time do you 

use your electronic device 

except Online classes- 

.001 -.015 .774 .985 .888, 

1.092 
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CHAPTER-V:                                                          DISCUSSION 

 

The analysis and discussion are about identifying published papers & determining 

the relevance with the acquired data. In this chapter, the results of the study are 

discussed about the research questions and objectives of the study. The discussion 

is focused on identifying the Characteristics of musculoskeletal complaints (pain) 

among (university) students with their association using digital devices for online 

classes. 

With the COVID-19 pandemic, individuals have remained inactive at home due to 

the restrictions and quarantine, and because they have had to continue with their 

intensive study schedules in an un-ergonomic and unfamiliar environment 

musculoskeletal system problems have arisen. 

In this study, 239 participants were selected who had felt musculoskeletal pain 

yes, 78.25% (n=187), & no pain felt 21.75% (n=52).Where felt pain more than 

half of the participants 57.2% (n=107) were female & 42.8% (n=80) were male. 

According to (Morais et al., 2019) state that before starting the remote teaching 

model, 98 participants (63.6%) did not complain about any type of 

musculoskeletal pain, but during the pandemic, this percentage changed 

dramatically, with 51 students (33.1%) reporting no pain and 103 (66.9%) 

reporting feeling musculoskeletal pain to some extent, with several participants 

also stating pain in more than one location. 

The age ranges of the participants were 18-26 years, & their mean age was 21.41. 

According to (Morais et al., 2019) state the age range was average 22 out of 

participants 480 students, out of which 154 students (32.0%) responded. 

The observed independent T-test value for BMI was -1.808, with a 5% level of 

significance. BMI has a p-value of (p<0.258). As a result, the result was not 

significant, indicating that BMI and pain (absent/present) had no strong 

relationship. (Muthusamy et al., 2018) majority of participants were female 

(57.5%) when compared to males (42.5%). Nearly 54.8% of participants belonged 

to the 22-24 age group. Concerning body mass index, the majority of participants 

(61%) were normal weight whereas 16.4% and 8.9% of them were underweight 

and obese respectively. 
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Among 239 participants in my study, it was found that 26.4% of participants had 

insufficient active and 73.6% had active. A cross-sectional study state that (Rose, 

2001) these included the lifting of heavy load, prolonged sitting, improper posture, 

stress, high academic demand/workload, and lack of regular exercise. University 

students subject themselves to hours of prolonged reading. 

In this study, 239 participants were selected it was found the Chi-Square test value 

for observed physical activity level was 19.420, with a level of significance of 5%. 

(p>0.035) is the p-value for physical activity level. As a result, the result was 

statistically significant, indicating that there was an association between physical 

activity and pain intensity. A similar study found that (Rose, 2001) these included 

the lifting of heavy load, prolonged sitting, improper posture, stress, high 

academic demand/workload, and lack of regular exercise. University students 

subject themselves to hours of prolonged reading. 

Among 239 participants in my study, it was found that the duration of class time 

was mean and the standard deviation is 146.56±76.28. The observed value of the 

duration of the class independent T-test was 1.195, with a level of significance of 

5%. The p-value for the class duration is (p<0.362). As a result, the outcome was 

not significant, indicating that there was no strong association between class 

duration and pain (absent/present). But the current study (Morais et al., 2019) also 

revealed that 55.8% of students dedicated more than 4 hours per day in front of 

the screen to study during the pandemic. Students started to use notebooks and 

cell phones full time as part of their academic routine, and at these times adopt 

very unsettling postures, which can cause pain and musculoskeletal changes, 

especially in the upper limbs and spine. 

Among 239 participants in my study, it was found that feel uncomfortable during 

class participants had 52.3% and the comfortable participant had 47.7%. The Chi-

square test value for the observed feeling during online class was 5.103, with a 

level of significance of 5%. The p-value for the class duration is (p>0.024). As a 

result, the result was significant, indicating that there was an association between 

pain (absent/present) and online class. A similar article (Sirajudeen et al., 2018) 

states that Almost 54% of students perceived online classes moderately 

uncomfortable while 17.5% found it uncomfortable or highly uncomfortable. 

Though, almost 29% of students perceived online classes as comfortable or highly 

comfortable.  
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In this study, 239 participants were selected it was found that slouch posture 

participants had 68.6% & erect posture maintenance had 31.4%. A similar cross-

sectional article found (Sirajudeen et al., 2018) that Students were inquired 

whether they have a proper place for attending online classes in their homes or 

not. It was found that 53.5% had a proper place in their home for attending online 

classes while 34 % did not have a proper place. Other almost 12% of students 

stated that they did not have a proper place to attend online classes always. 

Almost 63 percent of students had study tables and chairs in their home for 

attending online classes while the rest 37 percent did not have study tables and 

chairs in their home. 

Online classes use different electronic devices such as mobile, computers, laptops, 

etc. In this study, 239 participants were selected it was found that the mobile using 

percentage had 84.1% and other devices used 15.9%. The binary logistic state that 

increase using mobile for online class increased coefficient value (.495%) & 

increase pain. Data presented (Ichhpujani et at., 2019) that the majority (98.18%) 

of the students were using mobile for online study. Only almost 29 % of students 

were using the laptop for online study.  

Among 239 participants in my study, it was found that the Chi-Square test value 

for the observed follow-up using an electronic device online class was 40.076, 

with a significance level of 5%. Follow-up with an electronic device has a p-value 

of (p>0.005). As a result, the finding was significant, indicating a strong 

association between using an electronic device and pain intensity. Kim and Kim 

(2015) state that investigated the correlation between smartphone use and 

musculoskeletal symptoms. Significant pain in the neck and shoulder of the body 

positions were found. 

In this study, 239 participants were selected it was found that The Chi-Square test 

value for the observed follows using electronic devices except online class was -

0.235, with a level of significance of 5%. Except for the online class, the p-value 

for following using an electronic device is (p<0.093). As a result, the result was 

not significant, implying that there was no strong association between following 

instructions on an electronic device except for online classes and pain 

(absent/present). These findings are also similar to another(Jena, 2017) study 

carried out on smartphone activities where the majority of the students carried out 

these same activities on their smartphones which were texting/chatting, internet 
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browsing, e-learning, phone calls, music, videos, pictures, playing games except 

for the addition of scheduling and emails. 

Among 239 participants in my study, it was found that the Chi-Square test value 

for the observed follow-up using an electronic device, except for the online class, 

was 201.687, with a significance level of 5%. Except for the online class, the p-

value for using an electronic device is (p>0.049). As a result, the finding was 

significant, indicating that there was an association between pain intensity and the 

use of electronic devices other than online classes. A similar article found that 

Kim and Kim (2015) a larger population of the participants used their 

smartphones for chatting, watching videos, playing games, phone calls, browsing 

the internet, video calls, reading, and photography. This finding is similar to a 

study carried out on smartphone activities that reported that 42.5% used their 

smartphones or chatting, 38. 2% used them for searching the internet, 12.55% 

used them for playing games, 3.0% used them for typing documents and 3.8% 

used them for other activities. 

Among 239 participants in my study, it was found that the independent T-test 

value for observed sleep at night was -0.255, with a significance level of 5%. The 

p-value for nighttime sleep is (p<0.902). As a result, the result was not statistically 

significant, indicating that there was no strong association between nighttime 

sleep and pain (absent/present). Fourteen of the 25 identified studies (Arora et al., 

2014) used some measure of sleep duration, typically by asking participants (or 

their parent/guardian) to report on sleep and wake times or hours of sleep each 

night. Overall, these studies suggest that the use of technology does adversely 

impact sleep duration.                                              

5.1 Limitation of the study: Though the expected sample size was 384 for this 

study, due to lack of participant response and time limitation, the researcher could 

manage just 239 samples, which is very small to generalize the results for the 

wider population of university students. The researcher was only able to collect 

data from a small number of universities in Bangladesh for a short period, which 

will affect the result of the study's ability to generalize for a wider population. 
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CHAPTER-VI:    CONCLUSION  AND RECOMMENDATION 

 

6.1 Conclusion: 

Compared with previous studies and consistent with the literature, the findings of this 

present study highlights characteristics of musculoskeletal complain among students 

using digital devices for online classes. Which were predominantly neck, shoulder 

elbow, wrist, thoracic, lumbar, knee, and ankle pain during online class, attributed to 

prolonged time on the computer, mobile and laptop/incorrect sitting position, 

uncomfortable position, and stress. Using digital devices for online classes was 

significantly associated with physical activity level (insufficiency active), site of pain, 

duration of the class, feel during online classes (uncomfortable position), and using an 

electronic device (mobile). Conduct research on other musculoskeletal problems 

among the students/young adults, where a physiotherapist can work. So it is very 

important to conduct such type of research in this area. 

 

6.2 Recommendations: 

After completing the research, the researcher found some recommendations. In the 

case of the Result, the discussion researcher found both positive and limited negative 

experiences of students. Should take more samples for generating the result and make 

more valid and reliable. Sample should collect from different universities in different 

district questionnaires of Bangladesh to generalize the result. Data had collected from 

the student to find out an effective and efficient result in a musculoskeletal complaint. 
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                                                     Appendix-II (A) 

                                                                                                                    Code No: 

Informed Consent  

Greetings! 

My name is Md. Imam Mehedi Hasan Mojumder. I am conducting this study which is 

part of my course curriculum and my dissertation title is “Characteristics of 

Musculoskeletal Complaints among Students using digital devices for online 

classes.” For the fulfillment of my study, I would like to know some information 

about social, behavioral, and lifestyles among musculoskeletal complain of students. 

So, I need to ask you some questions in this regard and this will take approximately 5-

15 minutes.  

I am assuring you that this is a pure professional study and this will not create any 

harm or unpleasant experiences for you. The information you will provide will be 

treated as confidential and in event of any report or publication the source of this 

information will be kept anonymous. I would like to inform you that your 

participation in this study will be considered voluntary and there will not be any kinds 

of financial dealings. 

As a part of this study or by the rights of the participants you can withdraw yourself at 

any time from this study or if you will want to skip any questions that you don’t want 

to answer to, you can proceed. If you further have any questions on this study, please 

feel free to ask researcher Md. Imam Mehedi Hasan Mojumder, 4th-year student, 

Physiotherapy Department, Bangladesh Health Professions Institute(BHPI), CRP, 

Savar, Dhaka-1343 or my research supervisor Kazi Md. Amran 

Hossain,(01735661492), Lecturer of Physiotherapy, BHPI, CRP, Savar, Dhaka-1343. 

 

May I start the interview?  

 

 

            YES                              NO     
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Research questionnaire for the cross-sectional study 

Title: Characteristics of Musculoskeletal Complaints among Students using 

digital devices for online classes. 

Participant’s identification: 

Participant’s identification number:  

Participant name:(Optional)  

Address:     

                  District:         

                  P/O:                     

                  P/S:                          

                 Village: 

 

Date of interview:  

Contact number:  

 

Part-1: Socio-demographic information 

S/N Question Variable  Answer 

1.1 Age(in years)   

1.2 Gender 1.Male 

2.Female 

  

 

1.3 Marital status 1.Married 

2. Unmarried 

3. Separated 

4. Widow 

5. Divorced 

  

1.4 Academic year 1.First year 

2.Second year 

3.Third year 

4.Fourth year 
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Part-2: Physical factor 

2.1 Height in (inch)   

2.2 Weight in (Kg) 

 

  

2.3 Body Mass Index 

(BMI)= 

  

2.4 Physical activity level? 1.Active 

2.Insufficiency active 

 

 

 

 

2.5 What type of physical 

activity, out of class? 

1.Browsing  

2.Gaming 

3.Others(Please write) 

 

 

Part-3: Home environment 

3.1 Duration of classes per 

day (min)? 

  

3.2 Which Posture do you 

follow in your online 

classes? 

1. Erect 

2. Slouch 

 

3.3 Which Position do you 

follow in your classes 

(Online class)? 

1. Desk 

2. Bed 

3. Floor 

4. Others 

 

3.4 Which electronic 

device do you use in 

your online classes? 

1. Mobile 

2. Laptop 

3. Computer 

 

3.5 How much time do you 

use your electronic 

device except for 

Online classes? (hr/day) 

 (>3h/day) 

2.Low (<3h) 

 

 

3.6 How do you feel during 

online classes? 

1. Comfortable 

2. Uncomfortable 
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3.7 Overall, how long do 

you sleep at night? (in 

hours?) 

  

 

 

Part-4: Musculoskeletal complain 

This part is designed to determine the musculoskeletal complaints among students 

using digital devices for online classes. 

 

 

Question Variable Answer 

4.1 Do you feel any pain in 

your body in the last 6 

months? 

1. Yes 

2.No 

 

4.2 Indicate the site of pain 

in the body chart? 

 

 

4.3 What is the type of 

pain? 

1. Constant 

2. Intermittent 

 

4.4 How much pain 

intensity do you feel 

during online classes?  
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4.5 Do you feel pain out of 

online classes? 

 

 

 

 

4.6 Do you feel any 

weakness in your 

limbs? 

 

1.Yes ;If yes ,which movement? 

2.No 

 

4.7 Do you feel any 

movement limitations? 

 

1. Yes; If yes, which movement? 

2.No  

 

 

 

Qualitative question: 

1. Overall, how do you feel in your online classes? (Write in a minimum of two 

sentences). 

2. Doing online classes are you benefited? /Have you benefited from your online 

classes? (Write in a minimum of two sentences). 
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Appendix-III 
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Table 09: Describe qualitative question part 

 

Q-1: Overall, how do you feel in your 

online classes?  

Q-2: Have you benefited from your 

online classes? 

Page 

No. 

Good Not 

bad 

Average Bad Benefited Slightly 

benefited 

Not 

benefited 

1 12 10 11 13 9 10 10 

2 14 15 15 15 12 12 14 

3 39 0 35 53 49 55 37 

4 0 0 0 7 20 11 0 

Total 65 25 61 88 90 88 61 

 

Question-1: Overall, how do you feel in your online classes? 

Good=27.20% 

Not bad=10.46%   

Average=25.523% 

Bad=36.82% 

Question-2: Have you benefited from your online classes? 

Benefited=37.66% 

Slightly benefited=36.82% 

Not benefited=25.52% 

 


