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ABSTRACT

Background: Although recent studies have revealed associations between
excessive use of gadgets with health problems such as Computer Vision
Syndrome (CVS) and musculoskeletal pain, the role of knowledge, attitude and
practice for these conditions is obscure. While clinical research has identified
these associations between screen time and such health risks, there is less
evidence about how the extent of children’s awareness, or behaviors, might
affect the presence of those problems. Objective: This study examines the
relationship between knowledge, attitude, and behavior with the incidence of
Computer Vision Syndrome (CVS) and musculoskeletal pain in gadget users
at SDN Wonotingal 01-02. Methods: This study uses a quantitative
methodology with an analytical observational design of a cross-sectional type.
It aims to examine the relationship between knowledge, attitudes, and
behaviors with the occurrence of Computer Vision Syndrome (CVS) and
musculoskeletal pain in gadget users at SDN Wonotingal 01 and 02. The
research was conducted in May 2024, involving fifth and sixth-grade students
as the sample, using total sampling to include all eligible participants who met
the research criteria. Results: CVS occurrence was strongly associated with
knowledge (P < 0.001), attitudes (P < 0.001) and behaviors (P < 0.001).
Moreover, there was a positive correlation between neck musculoskeletal pain
with knowledge (P < 0.001) and behaviors (P < 0.001), thigh pain with
Behaviors (P = 0.008), Calf pain with attitudes (P = 0.013) and behaviors (P =
0.011). Conclusion: This study discovered that knowledge, attitude, and
behavior have an influence on the incidence of Computer Vision Syndrome
(CVS) and musculoskeletal pain in gadget users at SDN Wonotingal 01-02. A
significant relationship was observed between CVS status and musculoskeletal
pain. More studies with a larger sample, particularly with respect to lower limb
pain, need to be conducted, together with consideration of other aspects related
to knowledge, attitudes, and behaviors.

Copyright ©2025 by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA

(https://creativecommons.org/licenses/by-nc-sa/4.0/)

INTRODUCTION

With this rise of technology (gadget like
smartphones) in all aspects of our daily life like
Socializing, fun, health monitoring and education.
Though gadgets have several benefits, overuse of
gadgets, especially among kids, is a matter of concern
because it adversely affects health. Due to prolonged
exposure to screens, 46.9% of children have gadgets

addiction and 46.5% suffer from cognitive
dysfunction. They use gadgets for multiple purposes
like gaming, watching videos, listening to music,
chatting with friends, browsing the internet, etc.
Studies have found that early exposure to gadgets,
particularly for watching videos, is associated with an
increase in negative behavioral outcomes®?,
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Apart from cognitive issues, excessive use of
gadgets may also lead to physical health issues; the
most common being Computer Vision Syndrome
(CVS). CVS is a group of eye and vision problems
related to extended screen use on devices like
smartphones, tablets, computers, and televisions.
Symptoms may include strained or fatigued eyes,
blurry vision, headaches and dry, irritated eyes. CVS
symptoms have been reported in approximately 60%
of American men and 65% of women based on
prevalence studies. Prolonged screen time is
associated with an increased risk of CVS, particularly
using multiple devices simultaneously instead of one
device at a time3*.

The other big concern with too-widely used
gadgets is musculoskeletal pain, mostly linked to bad
posture and repeated movements. Chronic
musculoskeletal pain (CPMP) is common and causes
physical frustration and functional limitations.
Musculoskeletal disorders (MSDs) are one of the
leading causes of disability worldwide, affecting
approximately 47% of adults globally, the cause of
which may be sudden movements, repetitive
activities, or prolonged poor posture or
uncomfortable body positions. Research has
suggested that spending too much time with gadgets
can cause lingering pain in the neck and shoulders
and elbows and hands resulting from bad posture and
repetitive actions (like holding a device in one hand
and scrolling with one finger). Studies show that
43.3% of people suffer neck pain, 42.9% shoulder
pain, and 27.9% elbow pain due to smartphone
usage®®. Long-term usage of digital devices,
especially when done with bad posture, leads to
increased risk of musculoskeletal pain.

Knowledge, attitudes, and behaviors play an
important role in preventing the negative effects of
excessive gadget use. The key to addressing screen
time and posture issues is education having children
and their guardians understand the dangers. Positive
use Iso includes promoting attitudes towards gadgets
like screen time limits, being physically active, etc.
Moreover, adopting healthy behaviors, such as
keeping a safe distance from the screen, maintaining
appropriate lighting, and going to the doctor if
discomfort arises, can also decrease the risk of having
negative health effects?’.

Schools, especially primary ones, are gradually
turning into places where gadgets are used for both

education and fun. Little research has investigated the
association of knowledge, attitude and behavior with
CVS and musculoskeletal pain among primary school
children. The multiple studies so far mainly focused
on behaviors, and paid little attention to the combined
effects of knowledge and attitudes. The purpose of this
study is to examine the relationship of knowledge,
attitudes, and behaviors about CVS and
musculoskeletal pain incidence in gadget users in SDN
Wonotingal 01 and 02. Based on these discoveries, the
researchers hope to recognize the factors that influence
both these health conditions and contribute to the
establishment of effective preventive strategies that
can help to protect children’s visual and
musculoskeletal health in the digital age.

This innovative research fills an important gap in
the literature by investigating the interrelationships
between CVS and musculoskeletal pain through the
combined effects of knowledge, attitudes, and
behaviors; providing a broader perspective compared
to previous studies that have primarily focused on
behaviors. These findings should stimulate future
studies examining additional variables contributing to
child gadget-related morbidities so that preventive
measures can be enhanced in this population.

METHODS
Subject

The respondents consisted of fifth and sixth-grade
students at SDN Wonotingal 01 and 02 in Semarang in
the 2023-2024 academic year. The target sample
population of this research covers gadget user students
at these schools. The sample in this study will include
all students who meet the research criteria, which is
being in the fifth and sixth-grade students at SDN
Wonotingal 01 and 02, having permission to complete
the research questionnaire, and using gadgets. The
total sampling method was used in which all students
who meet research criteria will be included in the
study, no random sampling and the sample size is
determined in total.

Intervention

This is a cross-sectional study and data have been
used here for an observational analysis without direct
intervention. Data obtained from the filled
questionnaires allows for evaluating the level of
awareness related to gadget usage and the prevalence
of Computer Vision Syndrome (CVS) and such
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systemic pain among the students. If it did so, it  Results will be obtained using statistical software to
would be effective in collecting information about  answer the research questions.
students' gadget habits and health conditions without
any active intervention or experimentation. RESULTS

Participants for the study consisted of 200 students
aged between 10 and 13 years. 56% of students were
Fifth- and sixth-grade aged 11 years, 21.5% were aged 10 years, and 21.5%
Wontingal 01 and 02 were aged 12 years. Moreover, the participants
included 57.5% female participants, and 50.5% of the
participants were in the 6th grade (Table 1).

Exclusion Criteria I< I

Inclusion Criteria

Table 1. Baseline Characteristic

Kooviige | | e | | mobwior | [ cvs | [ e | Characteristic Frequency Percentage (%)
x | J ] n =200
Data ] | Data | [ Data | | Data | ‘ Data ‘ Ag e
| ! I | ! 10 years old 43 215
Data Processing and 11 years Old 112 560
Analysis 12 years old 43 215
1 13 years old 2 1.0
Results and Conclusion Gender
Male 85 425
Figure 1. Study Flow Diagram Female 115 57.5
Grade
Measurement g 19091 gg'g

This study operationalizes several variables

through respective tools and scales. A questionnaire .

to assess levels of gadget use knowledge, attitudes, The majority of res_pondents showed good
and behaviors was developed and each response was knowl_edge (38.0%), goo_d attitudes (65.0%), and good
classified as "Good," "Sufficient," and "Poor.” CVS- behavior (64.5%) regarding gadget uses and eye health

Q questionnaire was used to measure CVS, with a  (Table 2).
score of 6 or higher indicating the presence of CVS,

L Table 2. le Populati Knowl Atti
and less than 6 indicating the absence of CVS. able 2. Sample Population on Knowledge, Attitude and

Behavior Overview

Scale (VAS), categorizing pain severity as "No Pain," n =200
"Mild Pain,"” "Moderate Pain,” or "Severe Pain", Knogvledge o4 20
; 1 _ ; oor .
Idepe;ndlng_on totlp {ﬁsponien;[]s Isglf regorl'iec;lh_p?]m Sufficient o 300
evel experienced in the neck, shoulders, back, thighs, Good 76 38.0
and calves. Attitude
o Poor 28 14.0
Statistical Methods Sufficient 42 21.0
The collected data will be analyzed by Good 130 65.0
appropriate statistical methods. Descriptive statistics Behavior
. . . Poor 16 8.0
will be applied for summary of demographic data and o
knowledge, attitude, and behavior levels. Inferential Sufficient 5 275
statistics (e.g., chi-square test) will be used to Good 129 64.5
examine the association between CVS &
musculoskeletal pain and the different variables The majority of the respondents (65.0%) were not

(knowledge, attitude, behavior) that we collected. A found with CVS. For musculoskeletal pain, most had
significant level of p <0.05 will be used for all tests.  absence of pain in the neck (76.0%), shoulders
(83.0%), back (79.0%), thighs (84.0%), and calves
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(80.0%). The percentage of respondents with mild  Table 4. Relationship Between Knowledge and the Prevalence of

pain was 14.5%, 9.0%, 16.5%, 12.5%, and 10.0%, CVS and Musculoskeletal Pain
respectively (Table 3). Knowledge (%)
Characteristic Poor Sufficient  Good D
Table 3. Sample Characteristic on CVS and Musculoskeletal (n=64) (n=60) (n=76)
Pain CVS Status
Characteristic Frequency  Percentage (%) CVS 18 43 (71.7) 69
n =200 (28.1) (908) 5 001
CVS Status No CVS (7‘;69) 17(283)  7(9.2)
CVSs 70 3.0 Musculoskeletal Pain
No CVS 130 65.0 Neck Pain
Musculoskeletal Pain No Pain 40 59
Neck Pain - o 625 @83 475
0 Pain : Mild Pain 11 11
Mild Pain 29 14.5 ara (11.7) (145 <0001
Moderate Pain 15 7.5 Moderate Pain 9 (14.1) 0(0.0) 6 (7.9)
Severe Pain 4 2.0 Severe Pain 4(6.3) 0(0.0) 0(0.0)
Shoulder Pain Shoulder Pain
No Pain 166 83.0 No Pain 50 63
Mild Pain 18 9.0 (78.1) 53 (88.3) (82.9)
Moderate Pain 11 5.5 Mild Pain 7(109) 5(8.3) 6(79)  0.224
Severe Pain 5 25 Moderate Pain 3 (4.7) 2(3.3) 6 (7.9)
Back Pain Severe Pain 4 (6.3) 0(0.0) 1(1.3)
No Pain 158 79.0 Back Pain
Mild Pain 33 16.5 No Pain 43 65
Moderate Pain 9 45 (67.2) 50 (83.3) (85.5)
Severe Pain 0 0.0 Mild Pain 15 10
Thigh Pain (23.4) 8(13.3) (13.2) 0.051
No Pain 168 84.0 Moderate Pain 6 (9.4) 2(3.3) 1(1.3)
Mild Pain 25 12.5 Severe Pain 0(0.0) 0(0.0) 0(0.0)
Moderate Pain 4 2.0 Thigh Pain
Severe Pain 3 15 No Pain 50 62
Calf Pain_ 781 B33 g1
No Pain 160 80.0 Mild Pain 12 11
Mild Pain 20 10.0 asg)  2G3  (u5 0181
Moderate Pain 16 8.0 Moderate Pain 1 (1.6) 1(1.7) 2(2.6)
Severe Pain 4 2.0 Severe Pain 1(1.6) 1(1.7) 1(1.3)
Calf Pain
The bivariate analysis revealed a significant ~ No Pain ( 46 ) 53683 61 )
iation between CVS knowl nd CV 1.9 80.3
association between C _S owledge and CVS status Mild Pain 941 3(50) 8(105) 0210
(p<0.001) and neck pain (p<0.001). Conversely, no Moderate Pain 6 (9.4)  4(67)  6(7.9)
significant association between such knowledge and Severe Pain 3(4.7) 0(0.0) 1(1.3)
shoulder pain, back pain, thigh pain, and calf pain
was observed (Table 4). Based on the results of the bivariate test using

the likelihood ratio test above, a significant
relationship was found between attitude and CVS
status (p<0.001) and calf pain (p=0.013). However, no
significant relationship was found between attitude
and neck pain, shoulder pain, back pain, or thigh pain
(Table 5).
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Table 5. Relationship Between Attitude and the Prevalence of

significant relationship was found between behavior
CVS and Musculoskeletal Pain

and shoulder pain and back pain (Table 6).
Attitude (%)

- Poor  Sufficient Good Table 6. Relationship Between Behavior and the Prevalence of
Characteristic (n=28) (n=42) (n=130) P CVS and Musculoskeletal Pain
CVS Status Behavior (%)
CVs 2(7.1) 14(333) 114(87.7) Good
No CVS 26 <0.001" - Poor  Sufficient ~
(92.9) 28 (66.7) 16 (12.3) Characteristic (n=16) (n=55) gg_) p
(n=28) (n=28) (n=28)
Musculoskeletal Pain gtllg Status 108
Neck Pain 5(31.3) 17 (30.9) (83.7)
No Pain 21 : <0.001*
31(73.8) 100 (76.9
(75.0) (73.8) (76.9) No CVS g 38691 21(163)
Mild Pain 3 5(119) 21 (162 (68.8)
Moderate 2(7.1 Musculoskeletal Pain
Moc D 6aa3) 764 Neck Pain
Severe Pain 2(7.1)  0(0.0) 2 (1.5) No Pain 12 33 107
Shoulder Pain Mild Pai 57(%%)) 12 17 0.001*
No Pain 22 fld Fain : <0.
(78.6) 31(73.8) 113(86.9) Moderate Pain 3 (18.8) 7 5
Mild Pain 2(7.1)  6(143)  10(7.7) Severe Pain  1(6.3) 3 0(0.0)
Moderate 0.128 Shoulder Pain
Pain 136  4(95) 6 (4.6) No Pain 12 41 (745 113
- 75.0) (74.5) (87.6)
Severe Pain 3 1024 1(08 . . (
(10.7) (2.4) (0.8) Mild Pain 2(125) 8(145) 8(6.2) 0.226
Back Pain Moderate Pain 1 (6.3) 3(5.5) 7(5.4)
No Pain 22 Severe Pain 1(6.3) 3(5.5) 1(0.8)
(786) 2 (69.0) 107 (92.3) Back Pain
Mild Pain 3 No Pain 13 40 (72.7 105
07 10@38) 20054 5 (81.3) 127)  (g14)
Moderate 3 Mild Pain 2(125) 10(182) 21(16.3) 0.357
Pain @7 30D 3(2.3) Moderate Pain ~ 1(6.3)  5(9.1) 3(2.3)
SeverePain  0(0.0)  0(0.0) 0(0.0) Severe Pain 0000 0(00)  0(0.0)
Thigh Pain Thigh Pain
No Pain 23 No Pain 11 116
(g21) SL(738) 114(87.7) o 688 245 (599
Mild Pain 2(7.1) 10(23.8)  13(10.0) Mild Pain 3(18.8) 10(18.2) 12(9.3)  0.008*
Moderate 2(7.1) 0.089 Moderate Pain 2 (125)  1(1.8) 10.8)
Pain 0(0.0) 2(15) Severe Pain 0(0.0) 3(5.5) 0(0.0)
SeverePain  1(36)  1(24) 1(08) Calf Pain
Calf Pain No Pain 10 38 (69.1) 112
No Pain 20 (62.5) (86.8)
(71.4) 31(73.8) 109 (83.8) Mild Pain 2(125) 9(164)  9(7.0)  0.011*
Mild Pain 3 Moderate Pain 2 (12.5) 6 (10.9) 8(6.2)
(10.7) 2(4.8) 15(A15) o013+ Severe Pain 2(125)  2(3.6) 0(0.0)
Moderate 4
: 6(14.3 6 (4.6 . -
Pain (14.3) (143) (46) Based on the analysis, a significant
SeverePain _ 1(36) 3(r1)  0(0.0) relationship was found between CVS status and neck

pain (p<0.004), shoulder pain (p=0.001), back pain
(p=0.003), thigh pain (p=0.001), and calf pain
(p<0.001) (Table 7).

Based on the results of the bivariate test using
the likelihood ratio test above, significant
relationship was found between behavior and CVS
status (p<0.001), neck pain (p<0.001), thigh pain
(p=0.008), and calf pain (p=0.011). However, no
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Table 7. The Correlation Between Computer Vision Syndrome
(CVS) and Musculoskeletal Pain

CVS Status (%)

Muskuloskeletal No CVS CVS p

(n=130) (n=70)
Neck Pain
No Pain 105(80.8) 47 (67.1)
Mild Pain 19 (14.6) 10 (14.3) | ooa*
Moderate Pain 6 (4.6) 9 (12.9) '
Severe Pain 0 (0.0) 4(5.7)
Shoulder Pain
No Pain 116 (89.2) 50 (71.4)
Mild Pain 8 (6.2) 10 (14.3) 0.001*
Moderate Pain 6 (4.6) 5(7.1) '
Severe Pain 0(0.0) 5(7.1)
Back Pain
No Pain 111 (85.4) 47 (67.1)
Mild Pain 17 (13.1) 16 (229) 4 gog*
Moderate Pain 0 (0.0) 0(0.0) '
Severe Pain 2 (1.5) 7 (10.0)
Thigh Pain
No Pain 118 (90.8) 50 (71.4)
Mild Pain 11 (8.5) 14(200) 4 1%
Moderate Pain 1(0.8) 3(4.3) '
Severe Pain 0(0.0) 3(4.3)
Calf Pain
No Pain 114 (87.7) 46 (65.7)
Mild Pain 12 (9.2) 8 (11.4) .
Moderate Pain 4(3.1) 12171 <0001
Severe Pain 0(0.0) 4 (5.7)

DISCUSSION

In modern times, the use of gadget has become
common as it started to affect every part of life
especially health. Excessive gadget usage leaves
children experience CVS and musculoskeletal pain.
Studies show that 40-50% of children suffer CVS,
which increase significantly in the use of online
teaching learning methods as noted in this study and
similar studies CVS is more common in women®1°
with studies indicate that hormonal differences
influence on tear production may be a contributing
factor, further studies are required to confirm this?,
Musculoskeletal pain, especially neck, shoulder and
upper back pain, is frequently reported, with
literature reporting its prevalence from 17.3% to
89.9%!%1, In our study, neck and back pain were
similarly the most frequent complaints. According to
a study conducted by Fazilah Abdul Aziz et al (2022)
reported a high percentage of participants not having
any pain in the lower extremities while Susilowati et
al. (2022) found 57.5% of their subjects reported
thigh pain, although they found neck and back pain
appeared more predominant®®6,

Knowledge, attitude and behavior play a crucial
role in preventing CVS which is a condition that has
effect 50-90% gadget users’. Previous studies have
shown that knowledge of preventive measures,
including 20-second rule, decreases the risk of CVS.
This indicates that well-informed subjects present the
least number of symptoms!®!® Positive attitudes
towards gadget use such as awareness and importance
of eye breaks greatly correlated with CVS incidences
based on research by Pratiwi and Lestari (2023) and
other studies in Malaysia®®?!, Also, behaviour plays a
big role, as bad habits like bad posture and no breaks,
increase the risk of CVS significantly. Not
surprisingly, research published by Tribhuwana
Tunggadewi University (2018) and several meta-
analyses show that those with good ergonomic
practices and healthy gadget usage habits are less
likely to experience CVS (10,22). In conclusion,
knowledge, attitude and behavior are all significantly
associated with CVS prevention and proper
intervention can lead to reduced prevalence of CVS.

Sustained use of digital devices, especially in the
case with bad posture, results in musculoskeletal pain
caused by mechanical stress on the muscles and spine,
which most commonly associate with neck, shoulder,
back. The Forward Head Posture (FHP) is one of the
main causes of neck shoulder and back pain?2.
Though understanding proper ergonomics can
decrease pain, awareness is not enough as working
behavior changes such as postural changes and taking
breaks are equally needed?®-, As a result, even though
there is awareness, many people do not follow
preventive behaviors to avoid musculoskeletal
pain®3%, Similar problems arise in the back, which is
more susceptible to injury due to bad posture and long-
term use of devices, increasing the incidence rate of
low back pain (LBP), where behavior change such as
improving posture and increasing physical activity is
the main thing to prevent LBP323%37  Avoiding
ergonomic practices like staying near the screen to
engage in the process of gadget use makes them
experience thigh and even calf pain by sitting too
long®:3, Sitting or poor posture limits circulation and
increases pressure to worsen calf pain (Odole et al.,
2020). We see studies revealing the gap between
knowledge, attitude and behavior, as even if many
people are aware, they do not apply proper posture,

which means a need for further research in this aspect
26,27,30,31,34.
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The Increased use of digital devices, particularly
people with many hours spent on screens, has found
Computer Vision Syndrome (CVS) contributing to a
greater prevalence in recent times*®*, This research
finds significant results in the correlation of neck,
shoulder, back, thigh and calf. Other studies found
that CVS is wusually linked significantly to
musculoskeletal pain especially on neck, shoulder,
and back problems*-#. There is limited research
examining the relationship between CVS and lower
limb pain where 14748 mention a small prevalence on
foot pain, but none proving direct cause-effect
relation with CVS, emphasizing the need for more
studies. Several studies have demonstrated that poor
ergonomics and prolonged screen time worsen these
musculoskeletal symptoms and emphasized the
significance of trying to circumvent the implications
of CVS and musculoskeletal disorders*4°, For
example, Das et al. (2022) showed a significant
relationship between CVS presence and
musculoskeletal symptoms prevalence, while CVS
significantly correlated with poor ergonomic
practices and high screen time 3. Maintenance of an
ergonomic  posture leads to a  significant
improvement in the symptoms #2,

One advantage of this study is its detailed
assessment of pain in both the upper and lower limbs
which has not been extensively reported in the
literature, particularly in relation to primary school-
aged children. However, the study has some
limitations. External factors such as ergonomic
setups, lifestyle habits that could potentially impact
the results were not studied. These gaps serve to
identify areas for future studies to enable more
focused interventions.

CONCLUSION

Knowledge, attitude, and behavior affect the
incidence of Computer Vision Syndrome (CVS) and
musculoskeletal pain in gadget users at SDN
Wonotingal 01-02. CVS status was largely correlated
with musculoskeletal pain. More larger sample
studies focusing on lower limb pain and other
knowledge, attitude and behavior related factors are
needed.

ETHICAL APPROVAL
The Research Ethics Committee at the Health
and Medical Research Ethics Commission of RSUP

Dr. Kariadi Semarang, Indonesia granted ethical
approval with the ethical clearance number No.
289/EC/KEPK/FK-UNDIP/V1/2024

CONFLICTS OF INTEREST

The authors declare no potential conflict of
interest with respect to the research, authorship, and/or
publication of this article.

FUNDING

No specific funding was provided for this article
and the authors received no financial support for the
research, authorship, and/or publication of this article.

AUTHOR CONTRIBUTIONS

The authors confirm contribution to the article
areas as follows: Conceptualization, Hari Peni Julianti
and Rahmi Isma Asmara Putri; methodology,
Oktaviarum Slamet Utama; software, Oktaviarum
Slamet Utama; validation, Oktaviarum Slamet Utama,
Hari Peni Julianti, and Rahmi Isma Asmara Putri;
formal analysis, Oktaviarum Slamet Utama;
investigation, Oktaviarum Slamet Utama; resources,
Oktaviarum Slamet Utama; data curation, Oktaviarum
Slamet Utama, Hari Peni Julianti, and Rahmi Isma
Asmara Putri; writing—original draft preparation,
Oktaviarum Slamet Utama; writing—review and
editing, Oktaviarum Slamet Utama, Hari Peni Julianti,
and Rahmi Isma Asmara Putri; visualization, ;
supervision, Hari Peni Julianti and Rahmi Isma
Asmara Putri; project administration, Oktaviarum
Slamet Utama, Hari Peni Julianti and Rahmi Isma
Asmara Putri; funding acquisition, Oktaviarum Slamet
Utama; final approval, Hari Peni Julianti and Rahmi
Isma Asmara Putri.

ACKNOWLEDGMENTS

The researchers thank all the participants who
kindly participated in this study. This research was
supported by the Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Diponegoro
University, and RSUP Dr. Kariadi, Semarang.

REFERENCES

1. Liza MM, Iktidar MA, Roy S, Jallow M,
Chowdhury S, Tabassum MN, et al. Gadget
addiction among school-going children and its
association to cognitive function: a cross-
sectional survey from Bangladesh. BMJ Paediatr

280


http://ejournal3.undip.ac.id/index.php/medico

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI : 10.14710/dmj.v14i6.51197

JKD (DMJ), Volume 14, Number 6, November 2025 : 274-284

Oktaviarum Slamet Utama, Rahmi Isma Asmara Putri, Hari Peni Julianti

open [Internet]. 2023 Feb 17 [cited 2025 Feb
22];7(1). Available from:
https://pubmed.ncbi.nlm.nih.gov/36808098/
Ariani A. Effects of Playing with Gadgets on
Elementary School Children in Urban and Rural
Environment. 2017 [cited 2025 Feb 22];
Available from:
https://www.researchgate.net/publication/32125
6544 _Effects_of Playing_with_Gadgets_on_El
ementary_School_Children_in_Urban_and_Rur
al_Environment

Pavel 1A, Bogdanici CM, Donica VC, Anton N,
Savu B, Chiriac CP, et al. Computer Vision
Syndrome: An Ophthalmic Pathology of the
Modern Era. Medicina (Kaunas) [Internet]. 2023
Feb 1 [cited 2025 Feb 22];59(2). Available from:
https://pubmed.ncbi.nlm.nih.gov/36837613/
Alamri A, Amer KA, Aldosari AA, Althubait
BMS, Algahtani MS, AL Mudawi AAM, et al.
Computer vision syndrome: Symptoms, risk
factors, and practices. J Fam Med Prim Care
[Internet]. 2022 Sep [cited 2025 Feb
22];11(9):5110. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC9730
965/

Ahmed S, Mishra A, Akter R, Shah MH, Sadia
AA. Smartphone addiction and its impact on
musculoskeletal pain in neck, shoulder, elbow,
and hand among college going students: a cross-
sectional study. Bull Fac Phys Ther 2022 271
[Internet]. 2022 Feb 9 [cited 2025 Feb
22];27(1):1-8. Available from:
https://bfpt.springeropen.com/articles/10.1186/s
43161-021-00067-3

El-Tallawy SN, Nalamasu R, Salem Gl,
LeQuang JAK, Pergolizzi J V., Christo PJ.
Management of Musculoskeletal Pain: An
Update  with  Emphasis on  Chronic
Musculoskeletal Pain. Pain Ther [Internet]. 2021
Jun 1 [cited 2025 Feb 22];10(1):181. Available
from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC8119
532/

M S. The Impact of using Gadgets on Children.
J Depress Anxiety. 2017 Jan 1;07.
Cant6-Sancho N, Porru S, Casati S, Ronda E,
Segui-Crespo M, Carta A. Prevalence and risk
factors of computer vision syndrome—assessed
in office workers by a validated questionnaire.

10.

11.

12.

13.

14.

15.

16.

281

PeerJ [Internet]. 2023 Mar 3 [cited 2025 Feb
22];11:e14937. Available from:
https://peerj.com/articles/14937

Ranasinghe P, Wathurapatha WS, Perera YS,
Lamabadusuriya DA, Kulatunga S, Jayawardana
N, et al. Computer vision syndrome among
computer office workers in a developing country:
An evaluation of prevalence and risk factors.
BMC Res Notes [Internet]. 2016 Mar 9 [cited
2025 Feb 22];9(1):1-9. Available from:
https://bmcresnotes.biomedcentral.com/articles/1
0.1186/s13104-016-1962-1

Lema AK, Anbesu EW. Computer vision
syndrome and its determinants: A systematic
review and meta-analysis. SAGE Open Med
[Internet]. 2022 Jan 1 [cited 2025 Feb
22];10:20503121221142400. Awvailable from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC97430
27/

Kaiti R, Shah P, Bogati B, Shyangbo R, Dahal M,
Hamal B. Computer Vision Syndrome: Is it being
Diagnosed and Managed Properly? Acta Sci
Ophthalmol. 2020;3:2582-3191.

Zirek E, Mustafaoglu R, Yasaci Z, Griffiths MD.
A systematic review of musculoskeletal
complaints, symptoms, and pathologies related to
mobile phone usage. Musculoskelet Sci Pract.
2020 Oct 1;49:102196.

Shah KJ, Patel FS, Dabadghav RP. Prevalence of
musculoskeletal disorders in students aged 13-18
years with the use of smartphones for online
classes. Physiother - J Indian Assoc Physiother
[Internet]. 2022 Jul [cited 2025 Feb 22];16(2):84—
8. Available from:
https://journals.lww.com/iaph/fulltext/2022/1602
O/prevalence_of _musculoskeletal _disorders_in.1
0.aspx

Xie Y, Szeto G, Dai J. Prevalence and risk factors
associated with musculoskeletal complaints
among users of mobile handheld devices: A
systematic review. Appl Ergon. 2017 Mar
1;59:132-42.

Nor Azmi NA, Abdul Aziz F. The impact of risk
factors associated with long-term computer use
on  musculoskeletal  discomfort  among
administrative staff: A case study. J Mod Manuf
Syst Technol. 2022;6(2):7-17.

Susilowati IH, Kurniawidjaja LM, Nugraha S,
Nasri SM, Pujiriani 1, Hasiholan BP. The


http://ejournal3.undip.ac.id/index.php/medico

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI : 10.14710/dmj.v14i6.51197

JKD (DMJ), Volume 14, Number 6, November 2025 : 274-284

Oktaviarum Slamet Utama, Rahmi Isma Asmara Putri, Hari Peni Julianti

17.

18.

19.

20.

21.

22.

prevalence of bad posture and musculoskeletal
symptoms originating from the use of gadgets as
an impact of the work from home program of the
university community. Heliyon [Internet]. 2022
Oct 1 [cited 2025 Feb 22];8(10):e11059.
Available from:
https://pmc.ncbi.nim.nih.gov/articles/PMC9556
879/

Dasrinal D. The Relationship Between
Knowledge and Computer Vision Syndrome
Prevention Behavior in Computer User
Employees at Setco Group Pekanbaru.
2024;2(3):72-9.

Sabina A, Martiningsih WR, Novitasari A.
Hubungan Tingkat Pengetahuan dengan
Kejadian Computer Vision Syndrome pada
Mahasiswa Program Studi S1 Informatika. Maj
Kesehat [Internet]. 2023 Nov 21 [cited 2025
Feb  22];10(3):163-8.  Available  from:
https://majalahfk.ub.ac.id/index.php/mkfkub/art
icle/view/592

Umesh SR, Jesudoss I, Tennyson S. Knowledge
and Practice on Computer Vision Syndrome
among Nursing Students. Int J Sci Res
[Internet]. 2021 [cited 2025 Feb 22]; Available
from: www.ijsr.net

Ibrahim WNA, Saharudin NS, Lestari DF.
Knowledge, Attitude, and Practice of Computer
Vision Syndrome among Office Workers in
UiTM Puncak Alam. Environ Proc J. 2023 May
19;8(24):315-22.

Pratiwi Y, Lestari M. Hubungan Pengetahuan
dan Sikap Mengenai Perilaku Pencegahan
Computer Vision Syndrome Pada Karyawan
Pengguna Komputer di Setco Group Pekanbaru.
Al Makki Heal Informatics J [Internet]. 2023
Feb 2 [cited 2025 Feb 22];1(2):65-80. Available
from: https://healthinformaticsjournal.al-
makkipublisher.com/index.php/hij/article/view/
11

Anggraeni MN, Yudiernawati A, Sutriningsih
A, Program M, llmu S, Fakultas K, et al.
Hubungan perilaku pemakaian laptop dengan
kejadian computer vision syndrome (cvs). Nurs
news j ilm keperawatan [internet]. 2018 Dec 27
[cited 2025 Feb 22];3(3). Awvailable from:
https://publikasi.unitri.ac.id/index.php/fikes/arti
cle/view/1369.

23.

24,

25.

26.

27.

28.

29.

30.

282

Hakami I, Sherwani A, Hadadi M, Alzahrani R,
Albukhari A, Omar Y, et al. Assessing the Impact
of Smartphone Use on Neck Pain and Related
Symptoms Among Residents in Jeddah, Saudi
Arabia: A Cross-Sectional  Study. Cureus
[Internet]. 2024 Jul 11 [cited 2025 Feb
22];16(7):e64299. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC11316
211/

Tsantili AR, Chrysikos D, Troupis T. Text Neck
Syndrome: Disentangling a New Epidemic. Acta
Med Acad [Internet]. 2022 [cited 2025 Feb
22];51(2):123. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC99828
50/

Phenomenon of text neck in higher education
students. Actual Probl Mod Med. 2020;(6):20-5.
Budianto P, Kirana DH, Hafizhan M, Putra SE,
Mirawati DK, Prabaningtyas HR. The effect of
duration gadget uses during COVID-19 pandemic
on neck pain, neck disability, and sleep quality.
Int J Public Heal Sci. 2022;11(2):581-8.

Kapil, Goyal A, Singhal P, Bijender, Goyal R,
Ohlan S, et al. Prevalence of Neck Pain during
Post Pandemic among Physiotherapist Students
using Electronic Gadgets at Gurugram
University: A Cross-Sectional Study. Int J
Physiother Res. 2022;10(2):4134-8.
Namwongsa S, Puntumetakul R, Neubert MS,
Boucaut R. Factors associated with neck
disorders among university student smartphone
users. Work [Internet]. 2018 [cited 2025 Feb
22];61(3):367-78. Available from:
https://pubmed.ncbi.nim.nih.gov/30373996/
Attawuni A sabrina. Pengaruh Penggunaan
Perangkat Digital Terhadap Timbulnya Nyeri
Leher dan Bahu Pada Mahasiswa Fakultas

Kedokteran Universitas Yarsi. Jr Med J.
2023;1(3):359-71.
Elsiddig Al, Altalhi 1A, Althobaiti ME,

Alwethainani MT, Alzahrani AM. Prevalence of
neck and shoulder pain among Saudi universities’
students who are using smartphones and
computers. J Fam Med Prim Care [Internet]. 2022
Jan [cited 2025 Feb 22];11(1):194-200.
Available from:
https://journals.lww.com/jfmpc/fulltext/2022/01
000/prevalence_of _neck_and_shoulder_pain_am
ong_saudi.32.aspx


http://ejournal3.undip.ac.id/index.php/medico

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI : 10.14710/dmj.v14i6.51197

JKD (DMJ), Volume 14, Number 6, November 2025 : 274-284

Oktaviarum Slamet Utama, Rahmi Isma Asmara Putri, Hari Peni Julianti

31.

32.

33.

34.

35.

36.

37.

38.

Ladhina V, Wahid A. Hubungan Durasi
Penggunaan Dan Posisi Tubuh Menggunakan
Gadget Dengan Nyeri Leher Pada Mahasiswa Di
Fakultas Kesehatan Universitas Ngudi Waluyo.
2023;40.

Keperawatan D, Keperawatan J, Kesehatan D,
Jdk @, Hartati YR, Setiyowati YD. Hubungan
antara Pengetahuan, Perilaku Ergonomi Fisik
Siswa Sma saat Belajar dan Kejadian Nyeri
Punggung pada Siswa SMA Jakarta Barat.
Dunia Keperawatan J Keperawatan dan Kesehat
[Internet]. 2022 Mar 29 [cited 2025 Feb
22];10(1):120-4. Available from:
https://jdk.ulm.ac.id/index.php/jdk/article/view/
12

Ming Z, Nérhi M, Siivola J. Neck and shoulder
pain related to computer use. Pathophysiology.
2004;11(1):51-6.

Kristanto A, Wati E, Bariyah C, Ma’ruf F. The
correlation between smartphone use and
musculoskeletal symptom. J Curr Sci Technol.
2023;13(2):326-38.

Ngoc NTB, Tram DTN, Bich NT. Association
between neck and shoulder pain and smartphone
usage among students of Da Nang University of
Medical Technology and Pharmacy. Tap chi Y
hoc Du phong [Internet]. 2022 Aug 1 [cited 2025
Feb  22];32(4):39-46.  Available  from:
https://vjpm.vn/index.php/vjpm/article/view/68
2

Thamrin V, Tanjung J, Haryono |, Prastowo N.
The Association between Screen Time and Low
Back Pain among Male College Students. Sport
Mont. 2023 Jun 1;21:47-51.

S.V, A. G. Assessment of frequency and factors
associated with low back pain among
undergraduate medical students in Bangalore
Medical College and Research Institute: a cross-
sectional study. Int J Basic Clin Pharmacol.
2024;13(3):351-7.

Jacquier-Bret J, Gorce P. Effect of day time on
smartphone  use  posture and related
musculoskeletal disorders risk: a survey among
university students. BMC Musculoskelet Disord
[Internet]. 2023 Dec 1 [cited 2025 Feb
22];24(1):1-10. Available from:
https://bmcmusculoskeletdisord.biomedcentral.
com/articles/10.1186/s12891-023-06837-5.

39.

40.

41.

42.

43.

44,

45.

46.

47.

283

Adesola C O, Dorcas A O, Oluwagbohunmi A,
Chidozie E M, Clara F, Olufemi O O, et al.
Musculoskeletal Pain and Postural Abnormalities
among Smartphone-Using Digital Natives. J
Musculoskelet Disord Treat. 2020 Dec 31;6(3).
Dimitrijevi¢ V, Todorovi¢ I, Viduka B, Lavrni¢ I,
Viduka D. Prevalence of computer vision
syndrome in computer users: a systematic review
and meta-analysis. Vojnosanit Pregl.
2023;80(10):860-70.

Setiawan C, Ernawati T, Nugroho N.
COMPUTER VISION SYNDROME AND
NECK RANGE OF MOTION IN OFFICE
EMPLOYEES. J WIDYA Med Jr [Internet].
2021 May 15 [cited 2025 Feb 22];3(2):104-9.
Available from:
http://journal.wima.ac.id/index.php/JWMJ/articl
e/view/3184

Man Shakya B. Musculoskeletal Disorders,
Computer Vision Syndrome and the Quality of
Life among Banking Staff in Nepal. Kathmandu
Univ Med J. 2023;21(4):422-30.

Das A, Shah S, Adhikari TB, Paudel BS, Sah SK,
Das RK, et al. Computer vision syndrome,
musculoskeletal, and stress-related problems
among visual display terminal users in Nepal.
PLoS One [Internet]. 2022 Jul 1 [cited 2025 Feb
22];17(7):e0268356. Available from:
https://journals.plos.org/plosone/article?id=10.1
371/journal.pone.0268356

Teo C, Giffard P, Johnston V, Treleaven J.
Computer vision symptoms in people with and
without neck pain. Appl Ergon. 2019 Oct
1,;80:50-6.

Gadain Hassan HA. Computer Vision Syndrome
Among Medical Students at the University of
Khartoum, Sudan: Prevalence and Associated
Factors. Cureus [Internet]. 2023 May 9 [cited
2025 Feb  22];15(5). Awvailable  from:
https://pubmed.ncbi.nlm.nih.gov/37303411/
Julianti HP, Nugroho T, Adespin DA, Nugraheni
A, Kesuma TA, Setiawati E, et al. Relationship
between Computer Vision Syndrome and A
Collection of Musculoskeletal Pain among
Frequent Computer Users. 2019;359-359.
Olabiyisi O, Akingboye Y, Abayomi-Alli A,
Izilein F, Adeleke I. An Investigation of the
Incidences of Repetitive Strain Injury among
computer Users in Nigeria. 2013 Aug 27 [cited


http://ejournal3.undip.ac.id/index.php/medico

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI:10.14710/dmj.v14i6.51197

JKD (DMJ), Volume 14, Number 6, November 2025 : 274-284

Oktaviarum Slamet Utama, Rahmi Isma Asmara Putri, Hari Peni Julianti

2025 Feb 22]; Available from:
https://arxiv.org/abs/1308.5841v1

48. Choochouy N, Tingsa T, Chaichana A, Ubonsri
S. Factors related to musculoskeletal disorders,
computer vision syndrome (CVS), and stress
among university library staff in Lampang
province, Thailand. 2024;7(1):83-100.

49. Gowrisankaran S, Sheedy JE. Computer vision
syndrome: A review.
https://doi.org/103233/WOR-152162 [Internet].
2015 Sep 30 [cited 2025 Feb 22];52(2):303-14.

Available from:
https://journals.sagepub.com/doi/full/10.3233/
WOR-152162

284


http://ejournal3.undip.ac.id/index.php/medico

