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Abstract 
Background: The musculoskeletal problems like pain become critical problems face 

adolescents’ especially secondary school students particularly after the learning process 

become totally online after corona disaster. The aim of this study was to identify the 

prevalence of musculoskeletal problems among general secondary students subjected to 

online learning, and to determine the relationship between musculoskeletal problems and 

psychological distress. Subjects and methods; Design: A descriptive cross-sectional design 

was used. Setting: The study was conducted at 4 general secondary schools randomly 

selected from Zagazig, Kafr Saqr, Ibrahemia, Abo-Hammad cities, Sharkia Governorate, 

Egypt. Subject:   Sample of 421 general secondary students was selected randomly from the 

above mentioned settings. Tools of data collection: Three tools were used as follows; Tool 

(1): A Questionnaire Interview Sheet. Tool (2): Nordic Musculoskeletal Questionnaire. Tool 

(3): Depression, Anxiety & Stress Scale - 21 Items. Results: More than two thirds of the 

studied students had musculoskeletal pain at the neck and more than half at the upper back; 

only fifth had history of spine curvature and cartilage or ligaments injuries. Sitting for long 

periods of time with neck bent, without a comfortable back pillow during online learning had 

highly statistically significant relation with upper limb, vertebral column and lower limb pain 

(p<0.01). Moreover, there were highly statistically significant associations between 

depression, anxiety, stress and occurrence of musculoskeletal problems (p<0.01). 

Conclusion: The prevalence of musculoskeletal problems like pain was higher in different 

body parts among general secondary students using online learning. Musculoskeletal 

problems increased significantly with depression, anxiety and stress as a result of switching to 

online education. Recommendations: Intervention strategies for the students to maintain 

good postures during online learning and community-based psychosocial programs for 

managing musculoskeletal problems among students. 

Key words: Musculoskeletal Problems, Psychological Distress, General Secondary Students, 
Online Learning. 
 
 

Introduction: 
Musculoskeletal problems (MSPs) 

are severe illnesses or discomforts 
that affect the muscles, joints, 
tendons, ligaments, nerves, and 
bones. These disorders can cause 
temporary or permanent impairments 
in one's ability to function and 
participate in activities (1). Pain that is 
frequently chronic along with mobility 
impairments are the main 
characteristics of musculoskeletal 
disorders, which make it harder for 
individual to work and engage in 
society (2). 

According to a recent review of 
statistics on the global burden of 
disease, the incidence of MSPs is 
21.9% globally, impacting people of all 
ages and continuing to rise (3). In         
a research done by Atia et al. (4) 
discovered that 69.7% of students in 
general schools and 83.8% of students 
in technical schools had MSPs in 
Sharkia governorate. While, in Helwan 
district, Cairo Governorate, 
researchers found that 59.7% of study 
sample experienced back discomfort, 
45.9% had shoulder pain, and 29.6% 
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had spine curvature (5). Also, Soares 
et al. (6) found that between 10 to 67% 
of pupils suffered from MSPs. 

There are a number of causes for 
the relatively high prevalence rates 
among children and adolescents. 
Congenital, individual, or acquired risk 
factors can lead to MSPs. Physical, 
psychological, socioeconomic, and 
environmental risk factors make up the 
majority of acquired risk factors, 
including obesity and malnutrition; 
extremes of physical activity, leisure 
pursuits, or sleep deprivation; 
smoking; poor posture, using 
electronics excessively, carrying         
a backpack, sports injuries; mental 
health issues; social status; and 
weather conditions. All of which are 
mostly avoidable (7).  

Students throughout the world are 
increasingly using computers and 
mobile devices as their main tools for 
working and studying. But the move to 
online learning has sparked worries 
about how it can affect students' 
physical health. Extended periods of 
sitting for online learning with bent 
backs and abnormal neck positions 
have been linked to pupils developing 
musculoskeletal conditions such wrist 
strain, backache, pain in the neck and 
shoulders (8). 

Musculoskeletal problems 
frequently manifest as pain, restricted 
movement, and decreased functional 
abilities. Additionally, students' ability 
to cooperate and engage in social 
roles was negatively impacted (9). 
Students are significantly impacted by 
musculoskeletal pain because, in 
addition to being uncomfortable, it can 
lead to psychological stress, and raise 
their medical expenses because they 
require more specialized care (10).  

Musculoskeletal problems 
negatively impact everyday activities 
and raise the likelihood of student 
absences (6). Students' health is 
seriously harmed by prolonged periods 
of time spent in the same position. 
This includes a rise in musculoskeletal 
discomfort at the classroom, and 

daytime fatigue. Continuous and 
extreme force exertion may reduce the 
tolerance for repeating the same effort, 
when students are given tasks that are 
beyond their capacity, they are more 
likely to experience MSPs (11). 

Researchers have shown              
a connection between the onset of 
MSPs and psychological disturbance 
(12). A statistically significant correlation 
was found between musculoskeletal 
disorders and anxiety & depression in 
the examined group; Almost 96% of 
the students who complained of MSPs 
also had anxiety (13), as well as 
medical students had higher rates of 
emotional discomfort as a result of the 
pressures of their studies, compared 
to their peers and the general 
population (14). Studies on medical 
students conducted in the US and 
Canada reveal that they had a high 
rate of anxiety and depression as well 
as a significant increase in 
psychological discomfort (15). 
Depression, anxiety and distress 
among adolescents may be important 
determinants of musculoskeletal pain 
(7).  

Significance of the study:  
Students in schools are more likely 

to have musculoskeletal pain due to 
their ongoing growth and 
development. School children's 
musculoskeletal problems range in 
severity from mild, moderate to 
extreme illnesses which restrict 
physical activity, harm health, and 
lower quality of life (16). Since MSPs 
first manifest in adolescence, it is 
critical to look into the disorder during 
this time in life-or even before-in order 
to pinpoint its exact origin and help 
create primary preventive measures 
and effective treatment plans (17). 

Aim of the study:  
To identify the prevalence of 

musculoskeletal problems and its 
relation to psychological distress 
among general secondary students 
subjected to online learning. 
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Research Questions: 
1. What is the prevalence of 

musculoskeletal problems among 
general secondary students using 
online learning? 

2. What are levels of depression, 
stress and anxiety among studied 
students? 

3.  Is there relationship between 
musculoskeletal pain and 
psychological distress?  

4. What is the relationship between 
conditions related online learning 
and musculoskeletal pain among 
studied students? 

Subjects and Method: 
Research Design: 
     A descriptive cross-sectional 
design was utilized in conducting the 
current study. 

Study Setting: 
The study was carried out at 4 

general secondary schools randomly 
selected from Zagazig, Kafr Saqr, 
Ibrahemia, and Abo-Hammad cities, 
Sharkia Governorate, Egypt. 

Study Subjects: 
A sample composed of 421 of 

general secondary students (first, 
second and third grades) of both 
sexes with ages ranging from (16-18 
years) with no congenital anomalies, 
injuries or mental disabilities was 
randomly selected for recruitment in 
the present study. 

Sampling technique: 
A stratified multi-stage cluster 

random sample was used as follows: 

 First stage: The researchers 
randomly selected four 
administrations from the 18 
administrations of Sharkia 
Governorate: West and East 
Zagazig, Kafr Saqr, Ibrahemia, and 
Abo-Hammad educational 
administrations. 

 Second stage: Four secondary 
schools were selected randomly 
from the four selected educational 
administrations.  

 Third stage: In this step, the 
classes from the selected schools 
were chosen as clusters based on 
the necessary sample size. One 
class from each grade in each 
school was randomly selected (12 
classes total).  

Sample calculation: 
The total number of students in the 

secondary schools of Sharkia 
governorate was 102528 students 
obtained from the General Department 
of Information and Computer (GDIC) 
affiliated to the Education Department 
at Sharkia Governorate, assuming      
a 95% confidence level and a margin 
of error of 5%, the required sample 
size for a cross-sectional study would 
be approximately 383 students. 
Considering 10% sample attrition (38 
students), the final sample size was 
421 students. 

Tools for data collection: 
Three tools were designed by the 

researchers to gather the required 
data: 

Tool I: A questionnaire interview 
sheet: It was created by the 
researchers following an extensive 
analysis of related literature and was 
divided into these four sections:  

 Part A: Socio-demographic data 

of the studied students including 

their age, sex, educational grade, 

and residence. 

 Part B: Health status of the 
studied students including 
weight, height, BMI, exercise, 
number of sleeping hours per day, 
and smoking. 

 Part C: Conditions related online 
learning such as reasons of using 
the internet, type of devices used 
for online learning, number of 
hours for online studying per day, 
as well as place of using online 
learning, sitting position with neck 
bent or using a comfortable back 
pillow when using online learning. 

 Part D: Students' medical 
history about musculoskeletal 
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problems including history of 
chronic illnesses, the use of 
medications for treating 
musculoskeletal pain in the last 
month, family history of 
musculoskeletal disorders, pain 
interfering with activities of daily 
living, history of spine curvature, 
arthritis, cartilages and ligaments 
injuries, as well as causes of 
musculoskeletal pain and history of 
problems other than 
musculoskeletal disorders. 

Tool II: Nordic Musculoskeletal 

Questionnaire (NMQ): A self-report 

tool was developed by Kuorinka et al. 
(18) and used to identify symptoms 

related to the musculoskeletal system.  

It was divided into two main parts: 

During online learning, the first part 

assessed general health disorders 

related to the musculoskeletal system 

at various body positions. Nine 

different body parts are mentioned in 

all of the questions: the neck, 

shoulders, elbows, wrists, upper and 

lower back, hips, knees, and ankles. 

When taking online courses, 

participants were asked if they had 

ever encountered any episodes of pain 

or discomfort. The second part 

evaluated the impact of pain or 

discomfort on activities of daily living 

and medical visits over the past year 

related to musculoskeletal pain. It 

included Yes/No questions about any 

musculoskeletal pain or discomfort 

encountered throughout online 

courses, as well as questions about 

how pain affected daily activities.  

Tool III: Depression, Anxiety 

and Stress Scale - 21 Items (DASS-

21): It was developed by Lovibond 

and Lovibond (19) and employed to 

assess psychological distress. It is      

a set of three self-report measures 

used to assess stress, anxiety, and 

depression. The seven items in each 

of the three DASS-21 scales are 

divided into subscales with 

comparable content. Every 

psychological condition was evaluated 

using seven items. Dysphoria, 

hopelessness, life devaluation, self-

deprecation, lack of interest or 

involvement, anhedonia, and inertia 

are all evaluated on the depression-

related items. The items pertaining to 

anxiety evaluate situational anxiety, 

skeletal muscle effects, autonomic 

arousal, and subjective perception of 

anxious affect. The stress-related 

items evaluate nervous arousal, 

trouble relaxing, and susceptibility to 

upset/agitation, irritability/over-

reactivity, and impatience.  

Recommended cut-off scores for 

conventional severity labels 

(normal, moderate, severe) are as 

follows: 

NB Scores on the DASS-21 will 

need to be multiplied by 2 to 

calculate the final score. 

 Depression Anxiety Stress 

Normal  0-9 0-7 0-14 

Mild  10-13 8-9 15-
18 

Moderate  14-20 10-14 19-
25 

Severe  21-27 15-19 26-
33 

Extremely 
severe  

28+ 20+ 34+ 

Source: Lovibond, S.H., and 
Lovibond, P.F. Manual for the 
Depression Anxiety & Stress Scales. 
(2nd Ed.). Sydney: Psychology 
Foundation.1995. 

Content validity and reliability: 
The questionnaire interview sheet, 

Nordic musculoskeletal questionnaire, 
and depression, anxiety and stress 
scale were reviewed by three 
professors (one professor of pediatric 
nursing, one professor of community 
health nursing and one professor of 
psychiatric nursing). Every juror 
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(100%) accepted that the validity of 
the currently available research tools 
was relevant to the purpose of the 
study. The Alpha Cronbach test was 
used to judge the tools' reliability. The 
reliability coefficient was good for 
Nordic Musculoskeletal Questionnaire 
(0.854), excellent for Depression, 
Anxiety and Stress Scale - 21 Items 
(0.906). 

Field work: 
This study was completed within 

three months between February 2024 
and April 2024. Following approval to 
begin the study, the researchers met 
with the directors of the chosen 
schools and told them about the 
purpose of the study and the method 
of data collection. They were 
instructed to get consent from the 
pupils in the chosen classrooms in 
order to take part in the study. After 
obtaining the agreement of the 
students, the researchers identified 
themselves to the students in the 
classroom and explained the nature 
and goal of the study as well as the 
forms used to gather data. Under the 
supervision of the researchers who 
remained in the classroom to address 
any specific questions that arisen as 
students completed the questionnaire, 
they were instructed to fill out the 
questionnaire sheets. The student 
needed between twenty and thirty 
minutes to finish answering. 

Pilot study: 
42 secondary students (10%) took 

part in a pilot study to determine the 
feasibility, the items' level of 
comprehension, and the precise 
amount of time needed to complete 
the questionnaire. Only minor 
adjustments in the questionnaire were 
made. The students who took part in 
the pilot study were excluded from the 
research.  

Administrative and Ethical 
considerations:  

The ethical committee of faculty of 
nursing, Zagazig University gave the 
permission to conduct this study at 
8/1/2024 with a code number 166, as 
well as permission was obtained from 

administrative authority of the schools 
under the study. All relevant ethical 
aspects were considered for ensuring 
students' privacy and confidentiality of 
the collected data throughout the study 
as the purpose of the study was 
explained to each student, voluntary 
participation and right to withdraw from 
the study at any time, it was 
emphasized to subjects and an written 
consent for participation in the study 
was obtained from each one of them.  

Statistical analysis: 
The collected data organized, 

tabulated and statistically analyzed 
using Statistical Package for Social 
Science (SPSS) version 25 for 
windows, running on IBM compatible 
computer. Descriptive statistics were 
applied (e.g. frequency, percentages, 
mean and standard deviation). 
Qualitative variables were compared 
using chi square test to test 
association between two variables. 
Multiple linear regression was utilized 
to determine the associations of 
musculoskeletal problems with 
psychological distress. Reliability of 
the study tools was done using 
Cronbach's Alpha. A significant level 
value was considered when p < 0.05 
and a highly significant level value was 
considered when p < 0.01. No 
statistical significance difference was 
considered when p ≥ 0.05.   

Results: 
Table (1) shows that 40.9% of the 

studied students were aged 18 years, 
with a mean age of 17.16±0.79. 
Females represented 51.8% of the 
studied sample and 43.2% were in the 
third year. It was also found that 
67.5% of the studied students resided 
in rural areas. 

As observed from Table (2), 
46.3% of the studied students used 
internet for YouTube and access for 
educational platforms, 55.8% of them 
used mobile as a devices to access for 
online learning, also it was found that 
54.2% of the studied students spent   
1 to 5 hours per day for studying 
online and 69.8% of the studied 
sample used online learning at home. 
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Regarding body position, 80.3% of the 
studied students assumed sitting 
position when using online learning, 
56.3% were sitting for long period for 
online learning with neck bent and 
58% of them did not use comfortable 
back pillow when using online 
learning. 

Table (3) reveals that 40.4% of the 
studied students had weight between 
60 to less than 70 kg with a mean 
weight of 65.68±10.2 kg and 47.5% 
had height between 160 to less than 
170 cm , as well as 72.9% had normal 
BMI with a mean of 23.6±3.12 kg/m2. 
The same table portrayed that 55.8% 
were doing exercises and the most 
common exercises done were football, 
basketball or tennis among 46.8% of 
the studied sample. Also, 58.2% of the 
studied students slept 7 to 8 hours per 
day and 96% did not smoking. 

The medical history of the studied 
children was represented in Table (4). 
89.8% of the studied students did not 
have history of chronic diseases and 
87.9% did not take medications to 
treat musculoskeletal pain in the past 
month, as well as 65.3 did not had 
family history of musculoskeletal 
disorders, 50.8% mentioned that pain 
ever prevented them from practicing 
activities of daily living, 56.1% did not 
visit doctor due to pain. Only 20.9%, 
14.3%, 20% of participants had history 
of spine curvature, arthritis, and 
cartilage or ligament injuries, 
respectively. Sitting in improper 
position and sitting for a long time on 
the tablet/phone every day were the 
common causes of musculoskeletal 
pain reported by 50.8%, 37.8% of the 
studied students, respectively. 
Moreover, it was found that headache; 
blurred vision and concentration 
difficulties were problems besides 
musculoskeletal pain among 51.3%. 
27.1%, 24.2% of the studied sample, 
respectively. 

Figure (1) shows that, the most 
common sites of musculoskeletal 
problems as pain among general 
secondary students were the neck 
(69.8%), followed by the upper back 

(54.9%), whereas the least common 
sites were the elbow (21.6%) and the 
thigh (24.9%).  

Levels of depression, anxiety and 
depression were illustrated in Figure 
(2) shows that, 29.9% of the studied 
general secondary students had mild 
level of depression, while 50.8% and 
51.3% of them had moderate level of 
anxiety and stress, respectively. 

Table (5) shows the presence of  
a highly significant model 1, as 
indicated by the F-test result of 82.281 
with a p-value of 0.000. This model 
explains 37.2% of the variation in total 
depression score, with an R-squared 
value of 0.372. Also, it reveals that the 
lower limb pain had a strong predictor 
of total depression score followed by 
vertebral column pain and upper limb 
pain. Moreover, this table reveals that, 
the presence of a highly significant 
model 2, as indicated by the F-test 
result of 94.05 with a p-value of 0.000. 
This model explains 40.4% of the 
variation in total anxiety score, with an 
R-squared value of 0.404. Also, it 
reveals that the lower limb pain had    
a strong predictor of total anxiety score 
followed by upper limb pain and 
vertebral column pain. Also, presence 
of a highly significant model 3, as 
indicated by the F-test result of 85.88 
with p-value of 0.000. This model 
explains 38.2% of the variation in total 
stress score, with an R-squared value 
of 0.382. Also, it reveals that the 
vertebral column pain had a strong 
predictor of total stress score followed 
by upper limb pain and lower limb 
pain. 

Table (6) shows that, only gender 
was highly statistically significant with 
vertebral column pain (OR: 1.870;       
p = 0.003). Female had a 1.870 -fold 
higher odds ratio than male. In the 
lower limb pain, Gender was 
statistically significant (OR: 1.504;       
p value = 0.046)”. Females had           
a 1.504-fold higher odds ratio than 
males. Also, there was statistically 
significant relation between upper limb 
pain, lower limb pain and students’ 
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age & academic year at p value < 
0.05. 

Table (7) shows that, sitting for 
long periods of time for online learning 
with neck bent, using a comfortable 
back pillow while using online learning 
and doing exercise had highly 
statistically significant relation with 
upper limb pain (OR: 0.235, 4.271, 
2.494, respectively at p < 0.01), with 
vertebral column pain (OR: 0.155, 
6.144, 3.453, respectively at p < 0.01) 
and lower limb pain (OR: 0.331, 2.858, 
3.052, respectively at p < 0.01). Also, 
family history from musculoskeletal 
disorder, history of curvature of the 
spine and history of arthritis had highly 
statistically significant relation with 
upper limb pain (OR: 0.380, 0.288, 
0.316, respectively at p < 0.01), with 
vertebral column pain (OR: 0.503, 
0.316, 389, respectively at p < 0.01) 
and lower limb pain (OR: 0.474, 0.210, 
0.280, respectively at p < 0.01). 
Moreover, number of hours per day for 
studying online had highly statistically 
significant relation with upper limb 
pain, vertebral column pain and lower 
limb pain (p < 0.01). While, body mass 
index, number of hours of sleep per 
day and smoking don’t had statistically 
significant relation with upper limb 
pain, vertebral column pain and lower 
limb pain (p > 0.05). 

Discussion: 
 The results of the present study 

showed that more than half of the 
secondary students were females; 
more than two thirds were lived in the 
rural areas, as well as there was highly 
statistically significant relation between 
gender and neck & lower back pain  
where females had neck and lower 
back pain than males. This may be 
related to females spend more time 
than males for studying online. These 
results are consistent with Martins et 
al. (20) who discovered that more than 
half of adolescents were females; 
majority of them resided in the rural 
areas. Similarly with, Shan et al. (21) 
clarified that significantly higher 
proportion of girls reported neck and 
lower back pain compared to boys. On 

the contrast with, Zheng et al. (22) 
found that there was no significant 
correlation between sex of the 
participants and the prevalence of 
neck pain. Also, Obembe et al. (23) 
discovered that prevalence of 
musculoskeletal pain didn’t 
significantly differ between male and 
female. 

A statistically significant relation 
was found between upper, lower limb 
pain and student’s age & academic 
year (p< 0.05). This may be revealed 
that as age and academic level 
increase; upper and lower back pain 
increase. This is in agreement with 
Shan et al. (21) who clarified that the 
frequency of neck, shoulder and lower 
back pain increased with the grade 
level over the high school years.  This 
contrast with Salameh et al. (24) who 
found academic year was not 
significantly associated with 
musculoskeletal pain. Also, Zheng et 
al. (22) revealed that 
the frequency of neck pain did not sign
ificantly correlate with the participants' 
age or grade (p > 0.05).  

The most common sites of 
musculoskeletal pain among general 
secondary students were the neck, 
followed by the upper back, shoulder 
and lower back, knee and hand 
whereas the least common site were 
the elbow, thigh and foot. This may be 
related to rigid posture can increase 
bone and muscle tension around the 
waist & neck and is closely linked to 
neck; shoulder and lower back pain 
(25). This is the same result with 
Karingada and Sony (26); Salameh et 
al. (24); Masondo and Khoza (27); 
Srirug et al. (28) who reported that the 
musculoskeletal disorders commonly 
occur in the shoulders, neck, and 
upper back & lower back.   

Regarding body mass index (BMI), 
the results clarified that nearly three 
quarters of  the secondary students 
had normal body mass index with       
a mean of 23.6±3.12 kg/m2,  as well as 
BMI had no statistically significant 
relation with upper limb, vertebral 
column and lower limb pain ( p > 0.05). 
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This may be attributed to BMI were not 
associated with musculoskeletal pain. 
These findings consistent with 
Salameh et al. (24) who mentioned that 
the majority of students were healthy 
weight and BMI were not significantly 
associated with musculoskeletal pain. 
Similarly with, Shan et al. (21) who 
reported that most of the study sample 
had an average BMI of 21.76±4.42 
kg/m2 and BMI was not related to 
musculoskeletal pain prevalence. On 
the contrary, this disagrees with 
Martins et al. (20); Maumita et al. (29); 
Kanjilal et al. (30) who observed that 
more than two thirds of participants 
were underweight; BMI was 
17.58±3.71, with statistically significant 
differences. Also, Srirug et al. (28) 
discovered that musculoskeletal 
disorders were statistically associated 
with body mass index (p < 0.05). 

The results clarified that over half 
of the studied pupils reached the 
online learning through mobile, while 
more than one third accessed through 
the tablet. This may be due to tablet & 
mobile were easy, common and 
accessible devices for the students. 
This result matches with Salameh et 
al. (24) who mentioned that higher 
proportion of the sample used 
electronic devices such as mobile, and 
tablet during distance learning. 
Similarly, Mohan et al. (31) who found 
that two fifths of children used 
notebook computers for online 
learning, and three fifths used 
smartphones for online learning. 

As observed from the following 
study, more than half of the 
participants used online learning for 1-
5 hours, more than two fifths used for 
6-10 hours, also more than half of the 
students were sitting with neck bent 
and did not use comfortable back 
pillow. These results in agreement with 
Rakhadani  et al. (32);  Yaseen and 
Salah (33); Elhossiney et al. (13) who 
found that over one-third of medical 
students studied online for four to five 
hours a day. Approximately three 
quarters of the students exhibited 
static head position, over three 

quarters assumed awkward posture, 
and two thirds did not employ              
a comfortable back support when 
studying online. This agreement could 
be explained by after pandemic of 
COVID-19 finding new ways for 
education and transformation for 
online learning worldwide. 

The effect of online learning on 
students' physical and mental health 
may be numerous as it requires 
students to spent considerable time on 
digital devices. These devices cause 
harm by emitting short high-energy 
waves that can penetrate the eyes and 
making the person susceptible to 
various eye disorders (22, 34). These 
facts about the side effects of the 
online learning could explain the 
findings of this study which clarified 
the higher proportion of the students 
consumed sitting position with neck 
bent without comfortable back support 
when using online learning, Moreover, 
more than half of participants 
complained of headache, more than 
one quarter of students suffered from 
blurred vision besides musculoskeletal 
pain. Also, these matches with 
Rakhadani et al. (32); Yaseen and 
Salah (33); and Salameh et al. (24) who 
found that more than half of students 
sitting on chair with supine bent 
forward, as well as low chair, a lot of 
time spent on computer, 
uncomfortable chairs were causes of 
musculoskeletal pains associated with 
computer usage. Moreover, Eye 
problems, muscle cramp, headache, 
blurred vision were the results of 
computer related musculoskeletal 
problems.  

Sitting for long periods of time with 
neck bent, using a comfortable back 
pillow while using e-learning had 
highly statistically significant relation 
with upper limb, vertebral column and 
lower limb pain (p < 0.01) as revealed 
from the current study.  This may be 
attributed to musculoskeletal pain in 
the students during online learning can 
arise from various factors, including 
poor posture, prolonged sitting or 
standing and improper ergonomics (35). 
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This finding consistent with Salameh 
et al. (24) who illustrated that there was 
a very significant positive correlation 
between musculoskeletal pain and 
postural habits (p < 0.0001). Similarly 
with Anton et al. (36); Schmidt et al.  
(7); Masondo and Khoza (27); and 
Zheng et al. (22) who stated that 
incorrect postures, heavy use of 
electronic devices were significantly 
associated with neck, shoulder, 
hand/wrist or back pain (p < 0.05). 

According to Macias et al. (37); 
Moras and Gamarra (38), the long-term 
a symmetrical loading on the 
shoulders may alter the spine 
curvature. This finding matches with 
the current study that showed that only 
fifth of the students sample had history 
of spine curvature. This may be 
related to most online tasks require the 
students to look down sharply or hold 
their arms out in front of them to read 
the screen. This forward head posture 
can result in an excessive anterior 
curve in the lower cervical vertebrae 
and an excessive posterior curve in 
the upper thoracic vertebrae, placing 
stress on the cervical spine and neck 
muscles (39 - 40). 

According to the results of the 
current study, over half of the students 
were sleeping from seven to eight 
hours per day and there was no 
statistically significant relation between 
sleep hours and upper limb, vertebral 
column and lower limb pain (p > 0.05). 
Such finding may be indicated that 
lack of sleep cannot associate with 
musculoskeletal pain. This result 
contrasts with Anton et al. (36) who 
found that Lack of sleep was positively 
correlated with back pain in children 
and adolescents and sleep quality 
seems to be correlated with neck, 
lower back, and shoulder pain. 

Concerning physical activity, more 
than two fifths of the studied students 
did not do exercises and there was     
a highly statistically significant relation 
between poor exercises and 
musculoskeletal pain (p < 0.01). Such 
study suggested that students who 
exercise regularly had lower 

prevalence of musculoskeletal pain. 
This in agreement with Rakhadani et 
al. (32); Ghanbari et al. (41); and 
Ogunlana et al. (42) who found that the  
students who do not regularly 
participate in the exercises while using 
online teaching had a higher 
percentage of musculoskeletal pain. 
Moreover, in the same line  Fritz and 
Clifford (43); Yao et al. (44) ; Shan et al. 
(21); and Zheng et al. (22) who 
suggested  a significant correlation 
was also found between neck, 
shoulder, lower back pain and 
exercising habits (p < 0.05).  

The present study revealed that 
half of the pupils mentioned that pain 
did not prevent them from performing 
daily tasks; two fifths of them were 
seen doctor due to pain. This may be 
related pain can be severe in certain 
students that it interferes with their 
capacity to carry out some activities of 
daily living (33). This is consistent with 
the findings of Elhossiney et al. (13) 
who discovered that quarter of the 
students stated that their pain kept 
them from engaging in their regular 
activities and just 17% of them had 
seen a doctor. 

As revealed from the current 
study, more than one third of the 
studied secondary school students 
had mild level of depression, while half 
of them had moderate level of anxiety 
and stress, respectively. Such result 
may be indicated that students felt 
stress, anxiety and depression due to 
academic pressure during online 
studying. This contrasts with Maumita 
et al. (29) who found that the majority of 
participants in domains of stress, 
anxiety were normal. Also, Shan et al. 
(21) showed that the majority of 
students had severe depression. 

The present study portrayed that 
the lower limb pain had a strong 
predictor of total depression score 
followed by vertebral column and 
upper limb pain with highly statistically 
significant difference with (p value of 
0.000). This matches with Elhossiney 
et al. (13) who reported that there was  
a statistically significant association 
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between depression and occurrence of 
musculoskeletal disorders (p < 0.05). 
Similarly with Masondo and Khoza (27) 
who reported that statistically 
significant risk factors for 
musculoskeletal disorders among 
students were depression (p = 0.032). 
This result may be attributed to those 
who felt depressed due to academic 
pressure showed a higher prevalence 
of neck, shoulder and lower back pain 
(21).  

In addition, the present study 
demonstrated that the lower limb pain 
had a strong predictor of total anxiety 
score, followed by upper limb pain and 
vertebral column pain with highly 
statistically significant (p = 0.000). This 
is in agreement with Kayabinar et al. 
(45) who discovered that 
musculoskeletal problems and anxiety 
increased significantly as a result of 
switching to online education. The 
same result by Anton et al. (36) who 
showed the prevalence of anxiety and 
distress may be important 
determinants musculoskeletal pain in 
adolescents.  

The current study revealed that 
the presence of a highly significant in 
total stress score, the vertebral column 
pain had a strong predictor of total 
stress score, followed by upper limb 
pain and vertebral column pain (p = 
0.000). Such result goes in line with 
Masondo and Khoza (27) who reported 
that statistically significant risk factors 
for musculoskeletal disorders among 
students were stress (p = 0.028). 
Moreover, Srirug et al. (28) found that 
musculoskeletal disorders were 
associated with psychosocial factors 
(p < 0.05). 

Conclusion: 
It can be concluded that increased 

prevalence of musculoskeletal 
problems among general secondary 
students and the most common sites 
of musculoskeletal pain were the neck, 
followed by the upper back, shoulder 
and lower back, as well as students 
felt stress, anxiety and depression due 
to academic pressure during online 
studying. Furthermore, 

musculoskeletal problems increased 
significantly with depression, stress 
and anxiety as a result of switching to 
online education. Moreover, incorrect 
postures, prolonged use of online 
learning and lack of exercises were 
significantly associated with 
musculoskeletal pain. 

Recommendations: 
1. Intervention strategies for the 

students about maintaining 
good postures during online 
learning to prevent the 
recurrence of MSPs.  

2. Psychosocial programs to 
maintain school student 
emotions and relieve academic 
pressures during online 
courses. 

3. Providing educational posters, 
booklets, pamphlets about 
preventive measures for 
students to increase their 
awareness and to overcome 
the leading risk factors of 
MSPs. 

4. Develop guidelines for students 
on recognizing early signs of 
discomfort and appropriate 
self-care strategies (e.g., 
applying heat/ice, modifying 
postures … etc.). 
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Table (1): Frequency distribution of the studied students according to their 
demographic data (n=421) 

Demographic data of the studied students No. % 

Age (Years) 
16- 
17- 
18 

Mean ± SD 

 
105 
144 
172 

 
24.9 
34.2 
40.9 

17.16±0.79  

Gender  
Male  
Female 

 
203 
218 

 
48.2 
51.8 

Academic year 
First year 
Second year  
Third year 

 
99 
140 
182 

 
23.5 
33.3 
43.2 

Residence 
Urban  
Rural 

 
137 
284 

 
32.5 
67.5 

SD= Standard deviation. 

 
Table (2): Frequency distribution of the studied students according to some conditions 
related online learning (n=421) 

Items No. % 

*Reasons for using the Internet: 
Follow Facebook, WhatsApp and Telegram  
To communicate, watch and listen to some things 
Do homework and scheduled daily activities 
Use YouTube and access for educational platforms 
For games 
To take pictures and make videos 

 
170 
93 
98 
195 
37 
15 

 
40.4 
22.1 
23.3 
46.3 
8.8 
3.6 

*Devices used during online learning:  
Mobile / phone 
Laptop or computer 
Tablet 
TV screen 

 
235 
52 
160 
9 

 
55.8 
12.4 
38.0 
2.1 

Number of hours of online learning per day:  
1-5  
6-10  
11-15  

 
228 
184 
9 

 
54.2 
43.7 
2.1 

Place of using online learning:  
 Home 
 School 
Both home and school 

 
294 
14 
113 

 
69.8 
3.3 
26.8 

*Body position when using online learning:  
Sitting  
Supine 
Standing  

 
338 
82 
8 

 
80.3 
19.5 
1.9 

Sitting for long periods of time for online learning with neck bent:  
Yes  
No   

 
237 
184 

 
56.3 
43.7 

Using a comfortable back pillow when using online learning:  
Yes  
No   

 
177 
244 

 
42.0 
58.0 

(*) Responses not mutually exclusive 
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Table (3): Frequency distribution of the studied students according to their health 
status (n=421) 

Health status of the studied students No. % 

Weight (Kg) 
40- 
50- 
60- 
≥70 

Range 
Mean ± SD 

 
21 
67 
170 
163 

 
5.0 
15.9 
40.4 
38.7 

(40-97) 
65.68±10.2  

Height (Cm) 
140- 
150- 
160- 
≥170 

Range 
Mean ± SD 

 
11 
51 
200 
159 

 
2.6 
12.1 
47.5 
37.8 

(140-190) 
166.2±9.33  

Body mass index (BMI) 
Under weight  
Normal weight 
Over weight 
Obese 

Range 
Mean ± SD 

 
12 
307 
95 
7 

 
2.9 
72.9 
22.6 
1.7 

(17.4-35.7) 
23.6±3.12  

Doing exercise:  
Yes 
No  

*If doing exercise, what types of exercises? (n=235) 
Gym 
Home exercises  
Yoga exercises 
Running 
Football, basketball or tennis 
Exercises using videos 

 
235 
186 

 
90 
79 
15 
54 
110 
10 

 
55.8 
44.2 

 
38.3 
33.6 
6.4 
23.0 
46.8 
4.3 

Number of hours of sleep per day:  
≤ 6 
7-8  
≥9 

 
117 
245 
59 

 
27.8 
58.2 
14.0 

Smoking: 
Yes   
No 

 
17 
404 

 
4.0 
96.0 

    Kg= Kilogram, Cm= Centimeter, SD= Standard deviation, (*) Responses not mutually exclusive. 
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Table (4): Frequency distribution of the studied students according to their medical 
history of musculoskeletal problems (n=421) 

Medical history of musculoskeletal problems No. % 

History from chronic diseases:  
Yes  
No  

 
43 
378 

 
10.2 
89.8 

Take medications to treat musculoskeletal pain in the past month : 
Yes  
No 

 
 

51 
370 

 
 

12.1 
87.9 

Family history from musculoskeletal disorder:  
Yes  
No 

 
146 
275 

 
34.7 
65.3 

Has pain ever prevented you from practicing activities of daily 
living: 

Yes  
No 

 
207 
214 

 
49.2 
50.8 

See a doctor due to pain:  
Yes  
No 

 
185 
236 

 
43.9 
56.1 

History from curvature of the spine:  
Yes  
No 

 
88 
333 

 
20.9 
79.1 

History from arthritis : 
Yes  
No   

 
60 
361 

 
14.3 
85.7 

History from cartilage or ligament injuries:  
Yes  
No   

 
84 
337 

 
20.0 
80.0 

*Causes of musculoskeletal pain:  
Sitting for a long time on the tablet/phone every day 
Not exercising regularly 
Sitting in improper position 
Being overweight or obese 

 
159 
83 
214 
12 

 
37.8 
19.7 
50.8 
2.9 

*History from other problems besides musculoskeletal pain: 
Burning eyes 
Blurred vision 
Headache 
Excessive tears 
Difficulty in concentration and academic achievement 

 
65 
114 
216 
32 
102 

 
15.4 
27.1 
51.3 
7.6 
24.2 

(*) Responses not mutually exclusive 
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Figure (1): Prevalence of musculoskeletal problems according to body locations 
among general secondary school students (n=421) 

 

 

 

Figure (2): Percentage distribution of the studied general secondary school students 
according to level of depression, anxiety and stress (n=421) 
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Table (5): Multiple linear regression examining associations of musculoskeletal 
problems with psychological distress among general secondary students (n=421) 

Items B Beta 

95% Confidence 
interval t P. value R

2
 

ANOVA 

Lower Upper F P. value 

Depression 

Model 1       0.372 82.281 0.000** 

Constant 8.013  7.475 8.552 29.25 0.000**    

Upper limb pain 1.779 0.230 .983 2.576 4.390 0.000**    

Vertebral 
column pain 

1.935 0.229 1.125 2.744 4.699 0.000**    

Lower limb pain 2.208 0.274 1.444 2.972 5.680 0.000**    

Anxiety 

Model 2       0.404 94.05 0.000** 

Constant 8.484  8.037 8.932 37.29 0.000**    

Upper limb pain 1.763 0.267 1.101 2.424 5.237 0.000**    

Vertebral 
column pain 

1.645 0.229 .973 2.317 4.810 0.000**    

Lower limb pain 1.832 0.266 1.197 2.467 5.673 0.000**    

Stress 

Model 3       0.382 85.88 0.000** 

Constant 11.965  11.187 12.744 30.22 0.000**    

Upper limb pain 2.223 0.197 1.072 3.374 3.796 0.000**    

Vertebral 
column pain 

4.793 0.390 3.624 5.963 8.056 0.000**    

Lower limb pain 1.636 0.139 0.531 2.740 2.911 0.000**    

Dependent Variable in model 1: Depression score.  
Dependent Variable in model 2: Anxiety score. 
Dependent Variable in model 3: Stress score. 
B=Unstandardized Coefficients.     Beta=Standardized Coefficients.   t: Independent t-test.  R

2 
= Coefficient 

of multiple determination ** p<0.01. 
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Table (6): Relation between demographic data of the studied students and musculoskeletal pain (n=421) 

Items  Upper limb pain Sig. Vertebral column pain Sig. Lower limb pain Sig. 

Yes 
(n=203) 

No 
(n=218) 

OR Yes 
(n=294) 

No  
(n=127) 

OR Yes 
(n=151) 

No  
(n=270) 

OR 

No. % No. % No. % No.  % No. % No.  % 

Age (years) 16 - 52 25.6 53 24.3 _ 0.048* 70 23.8 35 27.6 _ 0.234 28 18.5 77 28.5 _ 0.013* 

17 - 58 28.6 86 39.5 96 32.7 48 37.8 48 31.8 96 35.6 

18  93 45.8 79 36.2 128 43.5 44 34.6 75 49.7 97 35.9 

Gender Male  89 43.8 114 52.3 1.404 0.083 128 43.5 75 59.1 1.870 0.003** 63 41.7 140 51.9 1.504 0.046* 

Female 114 56.2 104 47.7 166 56.5 52 40.9 88 58.3 130 48.1 

Academic 
year 

First  50 24.6 49 22.5 _ 0.047* 65 22.1 34 26.8 _ 0.400 27 17.9 72 26.7 _ 0.034* 

Second  56 27.6 84 38.5 96 32.7 44 34.6 47 31.1 93 34.4 

Third  97 47.8 85 39.0 133 45.2 49 38.6 77 51.0 105 38.9 

Residence Urban  64 31.5 73 33.5 1.093 0.668 99 33.7 38 29.9 0.841 0.451 52 34.4 85 31.5 0.875 0.535 

Rural 139 68.5 145 66.5 195 66.3 89 70.1 99 65.6 185 68.5 

Note: OR, Odds ratio. No significant at p ≥0.05.  * p ˂ 0.05.   ** p ˂0 .01.   Upper limb pain includes (Shoulder, Elbow and Hand), Vertebral column pain 
includes (Neck, Upper Back and Lower Back), and Lower limb pain includes (Thigh, Knee, and Foot). 
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Table (7): Relation between conditions related online learning and musculoskeletal pain among studied students subjected to online learning (n=421) 
 

Items  Upper limb pain  Sig. Vertebral column pain Sig. Lower limb pain Sig. 

Yes 
(n=203) 

No  
(n=218) 

OR Yes 
(n=294) 

No  
(n=127) 

OR Yes (n=151) No  
(n=270) 

OR 

No. % No.  % No. % No.  % No. % No.  % 

Number of hours of online 
learning per day 

1-5 91 44.8 137 62.8 _ 0.000** 139 47.3 89 70.1 _ 0.000** 60 39.7 168 62.2 _ 0.000** 

6-10 105 51.7 79 36.2 148 50.3 36 28.3 87 57.6 97 35.9 

11-15 7 3.4 2 0.9 7 2.4 2 1.6 4 2.7 5 1.9 

Sitting for long periods of 
time for online learning 
with neck bent 

Yes 150 73.9 87 39.9 0.235 0.000** 204 69.4 33 26.0 0.155 0.000** 110 72.8 127 47.0 0.331 0.000** 

No 53 26.1 131 60.1 90 30.6 94 74.0 41 27.2 143 53.0 

Using a comfortable back 
pillow while using online 
learning 

Yes 50 24.6 127 58.3 4.271 0.000** 86 29.3 91 71.7 6.114 0.000** 40 26.5 137 50.7 2.858 0.000** 

No 153 75.4 91 41.7 208 70.7 36 28.3 111 73.5 133 49.3 

Body mass index Under 
weight 

3 1.5 9 4.1 _ 0.167 7 2.4 5 3.9 _ 0.198 1 0.7 11 4.1 _ 0.043* 

Normal 
weight 

144 70.9 163 74.8 209 71.1 98 77.2 105 69.5 202 74.8 

Over 
weight 

53 26.1 42 19.3 74 25.2 21 16.5 43 28.5 52 19.2 

Obese 3 1.5 4 1.8 4 1.3 3 2.4 2 1.3 5 1.9 

 Do exercise Yes 90 44.3 145 66.5 2.494 0.000** 139 47.3 96 75.6 3.453 0.000** 58 38.4 177 65.6 3.052 0.000** 

No 113 55.7 73 33.5 155 52.7 31 24.4 93 61.6 93 34.4 

Number of hours of sleep 
per day 

≤6 53 26.1 64 29.4 _ 0.103 83 28.2 34 26.8 _ 0.421 50 33.1 67 24.8 _ 0.112 

7-8 114 56.2 131 60.1 166 56.5 79 62.2 78 51.7 167 61.9 

≥9 36 17.7 23 10.6 45 15.3 14 11.0 23 15.2 36 13.3 

Smoking Yes 11 5.4 6 2.8 0.494 0.165 16 5.4 1 0.8 0.138 0.026 9 6.0 8 3.0 0.482 0.134 

No 192 94.6 212 97.2 278 94.6 126 99.2 142 94.0 262 97.0 

History from chronic 
diseases 

Yes 39 19.2 4 1.8 0.079 0.224 42 14.3 1 0.8 0.048 0.000** 38 25.2 5 1.9 0.056 0.000** 

No 164 80.8 214 98.2 252 85.7 126 99.2 113 74.8 265 98.1 

Family history from 
musculoskeletal disorder 

Yes 93 45.8 53 24.3 0.380 0.000** 115 39.1 31 24.4 0.503 0.004** 69 45.7 77 28.5 0.474 0.000** 

No 110 54.2 165 75.7 179 60.9 96 75.6 82 54.3 193 71.5 

Pain prevented from 
practicing daily life 

Yes 127 62.6 80 36.7 0.347 0.000** 163 55.4 44 34.6 0.426 0.000** 110 72.8 97 35.9 0.209 0.000** 

No 76 37.4 138 63.3 131 44.6 83 65.4 41 27.2 173 64.1 
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History of spine curvature  Yes 65 32.0 26 11.9 0.288 0.000** 78 26.5 13 10.2 0.316 0.000** 59 39.1 32 11.9 0.210 0.000** 

No 138 68.0 192 88.1 216 73.5 114 89.8 92 60.9 238 88.1 

History of arthritis Yes 45 22.2 18 8.3 0.316 0.000** 53 18.0 10 7.9 0.389 0.007** 39 25.8 24 8.9 0.280 0.000** 

No 158 77.8 200 91.7 241 82.0 117 92.1 112 74.2 246 91.1 

History of cartilage or 
ligament injuries  

Yes 61 30.0 26 11.9 0.315 0.000** 70 23.8 17 13.4 0.495 0.015* 46 30.5 41 15.2 0.409 0.000** 

No 142 70.0 192 88.1 224 76.2 110 86.6 105 69.5 229 84.8 

Note: OR, Odds ratio. No significant at p ≥0.05.  * p ˂ 0.05.   ** p ˂0 .01.   Upper limb pain includes (Shoulder, Elbow, and Hand), Vertebral column pain 
includes (Neck, Upper Back and Lower Back), and Lower limb pain includes (Thigh, Knee, and Foot). 
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