Majmaah Journal of Health Sciences ,Vol. 11, Issue 3, July - 2023, Dhu Al-Hijjah - 1444

Original Article :
The association between perceived stress and musculoskeletal

pain during e-learning among health-profession students
Afrah K Almuwais, Raghad F Almalki, Joud A Aljuaid, Mariam A Hantoul, Noura A Alnajim,
Madawi H Alotaibi, Samiah F Alqabbani

Rehabilitation Department, College of Health and Rehabilitation Sciences,
Princess Nourah Bint Abdulrahman University. Riyadh, Saudi Arabia.

Received on Nov 05, 2022, accepted for publication on June 14, 2023, dx.doi.org/10.5455/mjhs.2023.03.006

Corresponding Author:
Samiah F Algabbani
Department of Rehabilitation Sciences, College of Health and Rehabilitation Sciences,
Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia
P.O. Box: 84428, Riyadh 11433, Saudi Arabia, Tel: 0118240730, E-mail: sfalqabbani@pnu.edu.sa

OPEN ACCESS Distributed under Creative Commons CC BY-NC-ND 4.0

Abstract

Background and Aims:

Musculoskeletal pain is among students’ most common complaints while learning. University stu-
dents report high-stress levels, which is a risk factor for developing musculoskeletal problems. Shift-
ing from face-to-face learning to e-learning during the COVID-19 pandemic may have increased
college students’ time spent on computers. This increase may lead to musculoskeletal problems. This
study aimed to assess the correlation between musculoskeletal pain, stress, and time spent on e-learn-
ing among female university students.

Methods:

Participants were recruited through an online survey examining demographic data, students’ attitudes,
the ‘Nordic Musculoskeletal Questionnaire’ and the ‘Perceived Stress Scale’. The survey was distrib-
uted, through university email lists and social media, to medical college students at Princess Noura
bint Abdulrahman University in Saudi Arabia.

Results:

Respondents’ musculoskeletal symptoms during the seven days previous to their responses were pres-
ent at the neck (55%), lower back (48%), shoulders (43%), and upper back (34%). A positive, signif-
icant, weak correlation between musculoskeletal symptoms and total time spent on e-learning (p =
0.27, p <0.01) and stress (p = 0.3, p < 0.01). Students with high-stress scores and negative attitudes
toward e-learning had more musculoskeletal pain intensity.

Conclusions:

Respondents’ high prevalence of musculoskeletal symptoms appears to be affected by the high stress
levels associated with health-profession students’ time spent on e-learning. Students’ negative attitude
toward e-learning correlates with both musculoskeletal pain and stress levels.

Keywords:
Musculoskeletal pain, stress, university students, Nordic Musculoskeletal Questionnaire,
Perceived Stress Scale.
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Introduction

Musculoskeletal disorder (MSK) is a group
of inflammatory, degenerative conditions
that affect muscles, joints, ligaments,
tendons, blood vessels, and peripheral
nerves'. It is considered a major burden
for individuals’ lives, health systems, and
the social care system 2. Musculoskeletal
pain significantly affects an individual’s
quality of life, causing sleep disturbances,
decreasing work hours and productivity,
and reducing participation in recreational
activities °>. Musculoskeletal pain is among
students’ most common complaints while
learning due to academic stress'. The prev-
alence of musculoskeletal pain among
university students is estimated at about
88.5% for medical students and 64.9%
non-medical students *. Osama, Ali, and
Malik reported that the most common sites
of posture-related musculoskeletal dis-
comfort among students in Pakistan were
the neck (75.7%), lower back (62%), upper
back (59%), and right and left shoulders
(53% and 44%, respectively) °. Moreover,
Silva et al. reported concluded that 65% of
adolescents complain about MSK pain due
to their use of electronic devices °. These
authors also noted that the worst-affect-
ed pain area was the thoracolumbar spine
(46.9%), followed by the upper extremity
(20%), the cervical area (18.5%), and the

scapular region (15.5%) °.

University students are believed to be one
of the populations that report high stress
levels due to several causes, due to exam
load, fears of the future, peer competition,
temporal pressures, and relationships with
family, friends, and colleagues '. Addi-
tionally, medical students have higher aca-
demic stress compared to non-medical stu-
dents’. Some studies have found that there
is a relationship between academic stress
and MSK pain'®?. Tantawy et al, 2017, re-
ported that the neck and back region were
the commonly reported site of pain'. Ad-
ditionally, the prevalence of musculoskel-
etal pain due to academic stress is higher
among females '°.

In 2020, the coronavirus disease 2019
(COVID-19) pandemic forced most coun-
tries to shut down schools and shift to
e-learning as the only mode of education''.
The use of computers and the internet is
the major component of e-learning, which
requires massive amounts of time spent
using electronic devices. This global tran-
sition in education may affect students
physically and mentally. Almoayad et al.
reported high levels of anxiety among
health students due to e-learning during the
pandemic 2. Additionally, using technolo-
gy for long periods and extended hours is
among the consequences of e-learning that

may cause musculoskeletal problems °.
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Hakala et al. found that using a computer
for more than 14 hours per week correlated
with computer-associated musculoskeletal
pain among adolescents . Furthermore,
increased time spent on computers and
e-devices is considered a risk factor for
MSK complaints, especially spinal col-
umn pain 6.

Several studies have assessed students’
attitudes toward e-learning. Linjawi and
Alfadda examined e-learning from a read-
iness perspective, concluding that students
demonstrate a high level of online skills,
strongly believe in online technologies’
importance for learning and personal pur-
poses, and were most ready overall for
e-learning adaptation during the fourth
year of undergraduate studies compared to
their internship year 15. However, no pre-
vious study has assessed students’ attitudes
toward the MSK pain and stress imposed
by e-learning.

The rise in online education might con-
tinue even after the end of the COVID-19
pandemic. Due to the gap in the litera-
ture concerning students’ attitudes toward
e-learning and its influence on MSK pain,
as well as the stress imposed by e-learning
and the association between these factors,
resolving this gap may prevent extend-
ed musculoskeletal disability at an early
age and enable appropriate action. There-

fore, the current study aimed to determine

the association between musculoskeletal
pain, stress, and time spent on e-learning
among university students. Additionally,
we sought to identify students’ attitudes
toward e-learning and its effect on stress

and MSK symptoms.
Methods

Design and sampling

This study is cross-sectional. Its target
population is medical health college stu-
dents at Princess Noura bint Abdulrahman
University (PNU). The study used a con-
venient-sample technique. Based on the
total 2,283 medical health college students
at PNU during the 2020-2021 academ-
ic year, the sample size calculated with a
95% confidence interval was 329 students.
All female

aged 18 years and over who were study-

health-profession students
ing at one of PNU’s four medical colleges
that semester were included. Additionally,
students were excluded if they had been
diagnosed with any musculoskeletal neu-
rological condition (e.g., fibromyalgia) or
autoimmune neurological conditions (e.g.,
multiple sclerosis). Students who had ex-
perienced musculoskeletal trauma or frac-
ture or musculoskeletal surgery within the

previous six months were also excluded.

Questionnaire
A Microsoft Forms survey was used for

this study’s questionnaire, to which a link
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was sent via university email lists and so-
cial media, targeting PNU medical health
students who were eligible for participa-
tion. All participants confirmed their con-
sent and voluntary participation online
prior to completing the questionnaire. This
research project was conducted after ob-
taining ethical approval from the institu-
tional review board at PNU (IRB log num-
ber 21-0138).

The questionnaire contained four sections:
demographic information, the ‘Nordic
Musculoskeletal Questionnaire’ (NMQ),
the ‘Perceived Stress Scale’ (PSS-10), and
students’ attitudes toward e-learning. In to-
tal, the questionnaire comprised 42 ques-
tions in the English language that took re-

spondents 10—-15 minutes to answer.

Demographic characteristics

Questions related to respondents’ age, spe-
cialty, academic level, and grade point av-
erage (GPA) were used to rule participants
out based on the exclusion criteria. Addi-
tionally, information related to e-learning
was obtained via questions related to re-
spondents’ average hours spent daily on
virtual classes, studying or completing as-
signments, and taking clinical or practical
classes, as well as the types of devices they
used and their preferred body position (sit-
ting on a desk, laying on a sofa, or moving

around) during virtual classes, studying, or

completing assignments.

The ‘Nordic Musculoskeletal Question-
naire’ (NMQ)

The NMQ is a standardized questionnaire
used to detect musculoskeletal pain and
symptoms according to nine body parts:
the neck, shoulders, elbows, wrists and
hands, upper back, lower back, hips and
thighs, knees, and ankles and feet '°. Its
four questions focus on the most-experi-
enced symptoms, their presence over the
previous 12 months and the previous seven
days, whether respondents have consulted
a physician, and whether the symptoms af-
fect respondents’ daily life for each body
region '®. Respondents must answer the
questions with ‘yes’ or ‘no’. The mean
score for each body region for each partic-
ipant is calculated to identify severity lev-
els (0.25, 0.50, 0.75, or 1), which higher
scores indicate more severity '°.

The NMQ was selected for the current
study to assess the prevalence of muscu-
loskeletal pain and symptoms among stu-
dents during e-learning. The NMQ has a
construct validity score of 0.8 to 1 and a
test-retest reliability of 0.77 to 1 '°. This
tool has been use-tested with various oc-
cupations, such as bus and shunter drivers
7. dentists '®, nurses °, forestry workers ',

and students .
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The ‘Perceived Stress Scale’ (PSS)

The PSS was used to assess stress levels
among students during e-learning. The PSS
is a self-reported, 10-item Likert scale. It
measures the degree to which an individ-
ual perceives life aspects as unpredictable,
uncontrollable, or overloading within the
last month 21. The scale’s scores range
from 0 to 4 (0 = never, 1 = almost never, 2
= sometimes, 3 = fairly often, 4 = very of-
ten). The PPS score for all questions must
be calculated using0=0,1=1,2=2,3 =
3, and 4 = 4, except for questions 4, 5, 7,
and 8, whose scores are reversed (0 =4, 1
=3,2=2,3=1,4=0). PSS scores range
from 0 to 40. Higher scores indicate high-
er perceived stress. Scores between 0 and
13 indicate less stress, and scores between
14 and 26 indicate moderate stress, while
scores between 27 and 40 indicate high
stress. Roberti, Harrington, and Storch
0.89 and a

convergent validity of 0.73 for this scale

reported a reliability of o

22, This tool has been used with students
21 the parents of chronically ill children,
substance abusers, healthy undergraduate
students, and HIV-positive patients », and

full-time teachers 2*.

Attitudes toward e-learning and musculo-
skeletal pain
Seven questions were developed by the

authors to assess students’ attitudes toward

e-learning. Participants chose to which ex-
tent they agreed with the statements using a
Likert scale (5 = strongly agree, 4 = agree,
3 =neutral, 2 = disagree, 1 = strongly disa-
gree). Total scores for the seven questions
indicated positive, neutral, or negative atti-
tudes. Scores between 7 and 14 indicated a
positive attitude, scores of 15-24 indicated
a neutral attitude, and scores of 25-35 in-
dicated a negative attitude. Face validity of
this section was obtained from four experts,

and the internal consistency was o = 0.79.

Data analysis

Statistical analysis was conducted using
SPSS software (version 27.0). Descriptive
data were presented as percentages using
Excel or mean + SD with a cut-off point
for significance of p < 0.05. For analy-
sis, a test was selected according to the
results of a normality test. Correlations
using Spearman’s correlation coefficient
were assessed between NMQ scores, PSS
scores, students’ attitudes, time spent on
virtual classes and studying, and NMQ
body regions. A Kruskal-Wallis test was
used to compare NMQ scores between
the PSS categories and students’ attitudes
categories. A comparison of PSS values
across the students-attitude categories was
assessed using a Kruskal-Wallis test. An
internal consistency test was conducted
for the PSS and students’ attitudes to as-
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sess the items’ reliability.

Results

were excluded due to their matching our

exclusion criteria. While 57% of partici-

pants were students at the health and reha-

Participants e
P bilitation college, the other 43% represent-

I 1, 12 1 h : .
n total, 125 respondents completed the ed other health majors, such as nursing,

study’s questionnaire within the required .. . -
‘ Y q q medicine, dentistry, and pharmacy. Partici-
time period. All respondents were female
students at PNU. Their mean age was 21+

(1.4) years old. Of the total, 117 were eligi-

pants’ GPAs were high, with most students
(63%) having excellent grades and the
remainder of students having very good
(35%) and good (3%) grades (Table 1).

Table 1: Demographic data with subdivision and percentage.

ble for participation, and eight participants

Demographic data Subdivisions N (%)
Collages Medicine 9 (8%)
Dentistry 9 (8%)

Nursing 16 (14%)

Pharmacy 16 (14%)

Health and Rehabilitation 67 (57%)

Level of study Level 3 -4 28 (24%)

Level 5-6 31 (26%)

Level 7 - 8 32 (27%)

Level 9 - 10 12 (10%)

Level 11 - 12 14 (12%)

GPA Excellent 72 (63%)

Very Good 40 (35%)
Good 3 (3%)

Hours spend daily on virtual 2 —4 hours 33 (28%)

classes 5—7 hours 64 (55%)

8 — 10 hours 20 (20%)

Hours spent per day studying and 2 —4 hours 33 (28%)

doing assignments 5 _ 7 hours 53 (45%)

8 — 10 hours 31 (26%)

Devices used for E-learning Laptop 70 (31%)
Desktop 4 (2%)

Ipad 98 (44%)
Phone 52 (23%)
Preferred body position during Sitting on a desk 72 (56.6%)
E-learning Laying on a sofa 77 (61.6%)
Moving around 13 (10%)
Using only one position 35 (28%)
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Most participants (55%) indicated that
they spent five to seven hours on virtual
classes daily, while 28% spent two to four
hours and (20%) spent eight to ten hours.
Regarding their hours spent studying and
completing assignments daily, 45% took
five to seven hours, 28% spent two to four
hours, and 26% spent eight to 10 hours.
The device used by participants for their
e-learning varied, with 23% using a phone,
2% using a desktop computer, 44% using

an iPad, and 31% using a laptop (Table 1).

Musculoskeletal pain

Table 2 demonstrates the prevalence of
musculoskeletal symptoms as per the
NMQ responses. MSK pain was present
in each region over the seven days previ-

ous to participants’ responses as follows:

the neck (55%), the lower back (48%),
the shoulders (43%), and the upper back
(34%). Meanwhile, MSK pain was pres-
ent in each region in the last 12 months
as follows: the neck (79%), the shoulders
(72%), the upper back (62%), and the low-
er back (65%).

The ‘Perceived Stress Scale’

According to the PSS results, 26% of stu-
dents had high stress levels, 70% had mod-
erate stress levels, and 4% had mild stress
levels. A Kruskal-Wallis test revealed a
statistically significant difference in NMQ
scores between the different PSS catego-
ries: ¥2(2) =8.27,p=0.016, df = 2. A sig-
nificant difference was also observed be-
tween the PSS groups vis-a-vis low stress

and severe stress (p = 0.01) and vis-a-vis

Table 2: Students’ responses to each question of the NMQ, as number and percentage N (%)

Body region Symptoms in the Impairment Seeing a physician Symptoms in the
last 12 months in DLAs due to symptoms last 7 days

Neck 92 (79%) 34 (29%) 7 (6%) 64 (55%)
Shoulder 84 (72%) 25 (21%) 8 (7%) 50 (43%)
Upper back 73 (62%) 15 (13%) 4 (3%) 40 (34%)
Elbow 18 (15%) 6 (5%) 0 (0%) 12 (10%)
Wrist/ hand 58 (50%) 25 (21%) 3 (3%) 29 (25%)
Lower back 76 (65%) 22 (19%) 4 (3%) 56 (48%)
Hip/ thigh 35 (30%) 9 (8%) 1 (1%) 15 (13%)
Knee 53 (45%) 17 (15%) 3 (3%) 25 (21%)
Feet/ankle 31 (26%) 10 (9%) 3 (3%) 15 (13%)
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moderate stress and severe stress (p=0.04).

Attitudes

Most participants (58%) exhibited a nega-
tive attitude toward e-learning, while 38%
expressed a neutral attitude and only 4%
expressed a positive attitude (Figure 1).
A significant difference was found among
the three categories of students’ attitudes
(positive, neutral, and negative): ¥2(2) =
16.88, p = 0.001, df = 2. A post-hoc test

revealed a significant difference between

positive attitudes and negative attitudes (p
=0.003) and between neutral attitudes and
negative attitudes (p = 0.001). Moreover, a
comparison of PSS scores across attitude
categories showed a significant difference:
x2(2) = 18.19, p = 0.001, df = 2. A signifi-
cant difference was also observed between
positive attitudes and negative attitudes (p
=0.029) and between neutral attitudes and

negative attitudes (p = 0.001).

Students’ reponses to questions related to their attitudes towards E-learning

It is difficult to maintain gOOd posture during _ I
online classes
I started having multip]e pain sited during e- _ .
learning process
E-leaming environment increased my _ l
musculoskeletal pain
[ think the workload during remote learning is out T H
of my control.
I face issues in managing time during e-learning L B
It is difficult to keep up with e-learning demands _ I
regarding assignment
Attending online classes increased my stress level [ B
0 20 40 60 80 100 120
Bstrongly agree  Magree Mnutral “disagreec  ®strongly disagree

Figure 1: Students’ responses to questions related to their attitudes towards E-learning

Correlations

The correlation between the NMQ, the PSS,
attitudes, and time spent on e-learning
A positive, significant, weak correlation
was found between the NMQ and total

time spent on virtual classes and studying

(p=0.27,p<0.01), between the NMQ and
the PSS (p = 0.30, p < 0.01), and between
the NMQ and students’ attitudes (p = 0.35,
p < 0.01) (Table 3). Moreover, a further
correlation was found between students’

stress, the NMQ for the neck region (p =
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Table 3: Correlations among NMQ, PSS, Students’ attitudes and Total time spent during virtual classes and studying.

NMQ PSS-10 Students’ attitudes Total time spend during
virtual classes and studying
NMQ 1 0.30%* 0.35%* 0.27%*
PSS-10 1 0.52%* 0.16
Students’ attitudes 1 0.27%*
Total time spend during 1
virtual classes and studying

** correlation is significant at 0.01 level.

0.31,p<0.01), and the NMQ for the lower
back region (p = 0.23, p < 0.05) (Table 4).
Additionally, a weak, positive, significant
correlation was found between students’
attitudes and their total time spent on virtu-
al classes and studying (p =0.27, p <0.01).
A positive, significant, moderate correla-

tion was found between students’ stress
and attitudes (p = 0.52, p < 0.01). On the

other hand, no significant correlation was
found between students’ stress and their
total time spent on virtual classes and stud-
ying (Table 3). Students’ attitudes correlat-
ed positively with pain in the neck region
(p=0.37,p <0.01), the upper back region
(p = 0.32, p < 0.01), the wrist and hand
region (p = 0.21, p < 0.05), and the lower
back region (p = 0.18, p < 0.05) (Table 4).

Table 4: Correlation between NMQ regions, PSS-10 and students’ attitudes.

Neck | Shoulder | Upper Elbow Wrist& Lower Hip& Knee Ankle & | PSS-10 | Students’
back hand back thigh feet attitudes
Neck 1 0.51%* 0.49%* 0.12 0.30%* 0.43%* 0.26%* | 0.23%* 0.13 0.31%* 0.37%*
Shoulder 1 0.33%* | 0.30%** 0.14 0.20%* 0.15 0.26%** 0.11 0.14 0.18*
Upper back 1 0.22%* 0.29%* 0.39%* 0.26%* | 0.33%* 0.10 0.18* 0.32%*
Elbow 1 0.39%** 0.07 0.29%* | 0.27%* 0.42%* 0.06 0.04
Wrist& hand 1 0.24%* 0.29%* | 0.27** 0.24%* 0.09 0.21*
Lower back 1 0.37%* 0.24%* 0.10 0.23%*
0.18*
Hip& thigh 1 0.23%* 0.26%* 0.09 0.17
Knee 1 0.31%* 0.19 0.01
Ankle & feet 1 0.14 0.11
PSS-10 1 0.49%*
Students’ 1
attitudes

** correlation is significant at 0.01 level.
* Correlation is significant at 0.05 level.

The correlation between NMQ scores for
different body regions

The highest correlation was detected be-
tween the neck and the shoulders (p =0.51,

p <0.01), followed by the neck and the up-
per back region (p=0.49, p <0.01) and the
neck and the lower back region (p = 0.43,

p < 0.01). The lowest correlation was de-
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tected between the shoulder region and the
lower back region (p = 0.20, p <0.01) and
between the shoulders and the knee region
(p =0.26, p <0.01). The hip and thigh re-
gion showed a positive, significant, weak
correlation with the knee region (p = 0.23,
p <0.01) (Table 4).

Discussion

This study investigated the prevalence of
students’ musculoskeletal pain imposed by
e-learning, and its relationship to their per-
ceptions of e-learning, and their perceived
stress levels. The current study found a
positive correlation between musculo-
skeletal pain, stress level, and time spent
on e-learning among university students.
Additionally, students’ attitudes toward
e-learning were significantly correlated
with stress levels and MSK symptoms.

Participating students had experienced
MSK symptoms during the seven days
previous to their questionnaire responses
in the neck, lower back, shoulders, and
upper back. Algarni et al. ?° sought to de-
termine the prevalence and associated
factors of neck, shoulder, and back pain
among medical students in Riyadh, Saudi
Arabia. They used a modified version of
the standardized NMQ, and their results
showed that 24.1% of students had report-
ed neck pain in the week previous to their

response, while 25.6% had reported shoul-

der pain *. Whereas, the findings of the
current study showed a higher percentage
of students reporting neck pain ( 55% ),
and shoulder pain ( 43% ) reporting shoul-
der pain over the period of seven days. A
similar cross-sectional study by Dighriri
et al. » at Jazan University, Saudi Arabia,
sought to determine the prevalence and
associated factors of neck, shoulder, and
low-back pain among medical students.
These authors found that 44.8%, 52.5%,
and 33.4% of respondents reported the
respective symptoms in the previous sev-
en days®. Another study by Hasan et al.*
aimed to examine the prevalence of mus-
culoskeletal pain among university stu-
dents, including medical and nonmedical
students. The study reported higher inci-
dents of MSK pain for medical students
(88.5%) compared to nonmedical students
(64.9%). Additionally, the neck, back, and
legs were the most common pain sites *.

NMQ scores appear to correlate with dif-
ferent body regions; therefore, students
who experience MSK symptoms in one
region tend to also experience MSK symp-
toms in another region. This tendency
could be related to the biomechanics of
students’ posture during studying or to stu-
dents’ not changing positions, instead re-
maining in one position for long periods
when learning. According to the current

study’s results, the percentage of students

The association between perceived stress and musculoskeletal pain during e-learning among health-profession students



Majmaah Journal of Health Sciences ,Vol. 11,

Issue 3, July - 2023, Dhu Al-Hijjah - 1444

who remained in one position during virtu-
al classes was 28% . Despite approximate-
ly half of the students spending an aver-
age of five to seven hours daily on virtual
classes and studying, students usually sat
in a single position for long periods, which
may lead to musculoskeletal symptoms.
Because of symptoms’ transition from dif-
ferent body regions, a further investigation
of the factors associated with the spread of
musculoskeletal symptoms is important.
The current study was not intended to ex-
plain these findings; rather, it has sought
to highlight pain patterns among different
body regions.

Furthermore, participants’ total time spent
on virtual classes and studying significantly
positively correlated with musculoskeletal
symptoms in this study. More time spent
on virtual classes and studying was asso-
ciated with musculoskeletal symptoms.
This finding resembles a similar finding by
Dockrell, Bennett, and Culleton-Quinn ¢
about computer use and musculoskeletal
symptoms among health sciences under-
graduate university students. Those au-
thors found a trend toward an increased
prevalence of musculoskeletal symptoms
as average daily computer use increased
26, Hakala et al. studied computer-associ-
ated musculoskeletal pain among adoles-
cents, concluding that using a computer

for 14 hours or more per week was related

to moderate to severe computer-associated
pain in all anatomical sites '.
Additionally, the prevalence of MSK pain
could be due to increased stress levels dur-
ing e-learning. Studies have reported that
the spread of musculoskeletal symptoms
is associated with an increased prevalence
of mental health complaints " %%, Findings
from the current study showed that, ac-
cording to the PSS-10 scale, 26% of stu-
dents had high stress levels, 70% had mod-
erate stress levels, while the final 4% had
mild stress. levels. Comparing the results
gathered from the PSS with the results
found by the NMQ, we found a significant
correlation between stress and pain dur-
ing e-learning. Also, a significant, positive
correlation was found between PSS results
and participants’ attitudes. However, no
significant correlation was found between
the PSS and the total time spent on virtual
classes and studying.

A study by Abdulghani et al. # found that
stress was higher among medical students
after the COVID-19 pandemic and its re-
lated increase in e-learning, revealing a
significantly higher prevalence of over-
all stress among female medical students
(40%) compared to male students (16.6%).
Furthermore, 22.3% of students felt they
had experienced severe stress since they
did not prefer online learning #. Similar-

ly, students who had not believed in—or
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who had refused—online learning or dis-
agreed that ‘there is pleasure in the study
due to COVID’ had significantly higher
stress—21.5% mild, 17.8% moderate, and
21.2% severe . Another study conducted
in India found that students were general-
ly stressed during the pandemic and its re-
lated lockdown, and female students were
more stressed than male students since they
were constantly under pressure because of
life events and apprehensive about their
studies *°.

Attitudes include a combination of feel-
ings and behaviors directed towards a
particular thing3!32. Accordingly, students
were asked to select the degree to which
they agreed with statements designed to
identify whether students believed e-learn-
ing had contributed to their MSK pain and
stress. In the current study, about 62% of
students had negative attitudes toward
e-learning; therefore, they believed engag-
ing in e-learning had contributed to their
stress and MSK symptoms. Meanwhile,
34% harbored neutral views, and only
4% exhibits a positive attitude. This study
found a positive, weak correlation between
students’ attitudes and NMQ scores. Atti-
tude scores were directly proportional to
NMQ scores for the neck region, upper
back region, wrist and hand region, and
lower back region. Attitude scores in-

creased with increased total time spent on

virtual classes and studying. Students who
reported higher PSS scores had high atti-
tude scores; therefore, students with higher
stress are more likely to express negative
attitudes toward e-learning. This finding
aligns with findings by Almoayad et al. ',
who assessed students’ perceptions and ex-
periences during the COVID-19 pandem-
ic. These authors found that about 24.4%
of students reported high levels of anxiety
and that students’ feelings of responsibili-
ty and independence in their learning had
increased, correlating negatively with their
anxiety levels 2

The current study encountered several lim-
itations. Its main limitation was its small
sample size which was limited to female
medical health college students at PNU.
We intended to recruit 329 students. How-
ever, only 125 students participated and
only 117 participants were included. Oth-
er limitations are pertaining to the study
design and the bias that coup be imposed
by online questionnaires. Further studies
involving larger samples of non-medical
health college students in a variety of uni-
versities and genders might provide more
representative findings. Additionally, fu-
ture research may consider the effect of
certain postures and types of devises on

musculoskeletal pain and stress.

The association between perceived stress and musculoskeletal pain during e-learning among health-profession students
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Conclusions

A high prevalence of MSK pain and high
stress levels were detected among uni-
versity students during e-learning. Severe
stress was associated with higher disabil-
ity per the NMQ. Negative attitudes to-
ward e-learning influenced both MSK pain
and stress levels. Further studies should
investigate the spread of symptoms be-
tween anatomical sites and an efficient
way to manage stress since stress influenc-
es musculoskeletal systems, as this study
has shown. With the continued shift to
e-learning, efforts must be undertaken to
prevent extended musculoskeletal disabili-
ty and increased stress levels among future

healthcare providers.
References

1. Tantawy SA, Rahman AA, Ameer MA.
The relationship between the devel-
opment of musculoskeletal disorders,
body mass index, and academic stress
in Bahraini University students. Kore-
an J Pain. 2017;30(2):126.

2. Woolf AD, Pfleger B. Burden of major
musculoskeletal conditions. Bull World
Health Organ. 2003;81:646—656.

3. Murray CJ, Abraham J, Ali MK, et al.
The state of US health, 1990-2010:

burden of diseases, injuries, and risk
factors. Jama. 2013;310(6):591.

4. Hasan MM, Yaqoob U, Ali SS, et al.
Frequency of musculoskeletal pain
and associated factors among under-

graduate students. Clin Med Case Rep.
2018;7(2):131-145.

5. Osama M, Ali S, Malik RJ. Posture

related musculoskeletal discomfort
and its association with computer use
among university students. J Pak Med

Assoc. 2018;68(4):639-641.

6. Silva GRR, Pitangui ACR, Xavier
MKA, et al. Prevalence of musculo-
skeletal pain in adolescents and asso-
ciation with computer and videogame
use. J Pediatr. 2016:92(2):188-196.

7. FawzyM,HamedSA.Prevalenceofpsy-
chological stress, depression and anxi-
ety among medical students in Egypt.

Psychiatry Res. 2017;255:186-194.

8. AgollaJ, Ongori H. Assessment of aca-
demic stress among undergraduate stu-
dents: The case of University of Bot-
swana. 2009:63-70.

9. Smith DR, Wei N, Zhao L, et al. Muscu-
loskeletal complaints and psychosocial
riskfactorsamongChinesehospitalnurs-
es. Occup Med. 2004;54(8):579-582.

10. Ekpenyong CE, Daniel NE, Aribo EO.
Associations between academic stress-
ors, reaction to stress, coping strategies

and musculoskeletal disorders among

The association between perceived stress and musculoskeletal pain during e-learning among health-profession students



Majmaah Journal of Health Sciences ,Vol. 11, Issue 3, July - 2023, Dhu Al-Hijjah - 1444

college students. Ethiop J Health Sci.
2013;23(2):98-112.

11. Dhawan S. Online Learning: A Pana-
cea in the Time of COVID-19 Crisis.
Journal of Educational Technology

Systems. 2020;49(1):5-22.

12. Almoayad F, Almuwais A, Algabbani
SF, et al. Health professional students’
perceptions and experiences of remote
learning during the COVID-19 pan-
demic. Int J Learn Teach Educ Res.
2020;19(8):313-329.

13.Bubric K, Hedge A. Differential pat-
terns of laptop use and associated
musculoskeletal discomfort in male

and female college students. Work.
2016;55(3):663-671.

14.Hakala PT, Saarni LA, Punamiki RL,
et al. Musculoskeletal symptoms and
computer use among Finnish adoles-
cents-pain intensity and inconven-
ience to everyday life: a cross-section-
al study. BMC Musculoskelet Disord.
2012;13(1):1-7.

15. Linjawi Al, Alfadda LS. Students’ per-
ception, attitudes, and readiness toward
online learning in dental education in
Saudi Arabia: a cohort study. Adv Med
Educ Pract. 2018;9:855-863.

16. Kuorinka I, Jonsson B, Kilbom A, et al.

Standardized Nordic questionnaires for

the analysis of musculoskeletal symp-
toms. Appl Ergon. 1987;18(3):233-237.

17. Andersson K, Karlehagen S, Jons-
son B. The importance of varia-
tions in questionnaire administration.
1987;18(3):229-232.

18. Kumar VK, Kumar SP, Baliga MR.
Prevalence of work-related musculo-
skeletal complaints among dentists in
India: a national cross-sectional survey.
Indian J Dent Res. 2013;24(4):428.

19.Hagen KB, Magnus PER, Vetlesen
K. Neck/shoulder and low-back dis-
orders in the forestry industry: rela-
tionship to work tasks and perceived

psychosocial job stress. Ergonomics.
1998;41(10):1510-1518.

20.Algarni A, Al-Saran Y, Al-Moawi A,
et al. The prevalence of and factors as-
sociated with neck, shoulder, and low-
back pains among medical students at
university hospitals in Central Saudi
Arabia. Pain Res Treat. 2017;1235706.

21.Cohen S, Kamarck T, Mermelstein
R. Perceived stress scale. Measuring
stress: a guide for health and social sci-

entists. 1994;(10):1-2.

22.Roberti JW, Harrington LN, Storch EA.
Further psychometric support for the

10-item version of the perceived stress
scale. J Coll Couns. 2006;9(2):135-147.

The association between perceived stress and musculoskeletal pain during e-learning among health-profession students



Majmaah Journal of Health Sciences ,Vol. 11, Issue 3, July - 2023, Dhu Al-Hijjah - 1444

23.Remor E. Psychometric properties of a

European Spanish version of the Per-
ceived Stress Scale (PSS). Span J Psy-
chol. 2006;9(1):86-93.

24.Siqueira Reis R, Ferreira Hino AA,

Romélio Rodriguez Anez C. Per-
ceived stress scale: reliability and va-
lidity study in Brazil. J Health Psychol.
2010;15(1):107-114.

25.Dighriri YH, Akkur MA, Alharbi SA,

et al. Prevalence and associated fac-
tors of neck, shoulder, and low-back

pains among medical students at Jazan

matology (Oxford). 2007;46(7):1168-
1170.

29. Abdulghani HM, Sattar K, Ahmad T, et

al. Association of COVID-19 pandemic

with undergraduate medical students’

perceived stress and coping. Psychol

Res Behav Manag 2020;13:871.

30. Chhetri B, Goyal LM, Mittal M. Esti-

mating the prevalence of stress among
students during the COV-
ID-19 pandemic: A cross-sectional
study from India. J Taibah Univ Sci.
2021;16(2):260-267.

Indian

University, Saudi Arabia: A cross-sec-

31.Patil RN, Almale BD, Patil M, et al.

tional study. J Family Med Prim Care. Attitudes and perceptions of medi-

2019;8(12):3826. cal undergraduates towards mobile

26.Dockrell S, Bennett K, Culleton-Quinn

E. Computer use and musculoskele-

learning (m-learning). J Clin Diagn.
2016;10(10):6-10.

tal symptoms among undergraduate 32.Fishbein M, and Bertram HR. The

AB Scales: An Operational Definition
of Belief and Attitude. Human Rela-
tions.1962;15(1): 35-44.

university students. Comput Educ.

2015;85:102-109.

27.Aggarwal VR, McBeth J, Zakrzews-
ka JM, et al. The epidemiology of
chronic syndromes that are frequently
unexplained: do they have common

associated factors? Int J Epidemiol.
2006;35(2):468-476.

28.Carnes D, Parsons S, Ashby D, et al.
Chronic musculoskeletal pain rarely
presents in a single body site: Results

from a UK population study. Rheu-

The association between perceived stress and musculoskeletal pain during e-learning among health-profession students



