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ABSTRACT

Background: Text neck syndrome can cause cervical degeneration in addition to other developmental, mus-
culoskeletal, and social complications. The aim of the current study is to examine the association between
smartphone usage patterns and demographics with cervical spine joint proprioception in adults with text
neck syndrome (TNS).

Methodology: A cross-sectional study design was chosen to investigate the association between sociodemo-
graphic and smartphone usage patterns with cervical joint proprioception. A validated smartphone usage pat-
tern questionnaire was administered to 125 participants who used smartphones for more than three hours a
day and suffered from TNS, and all samples underwent cervical proprioception testing. Data were analyzed
using descriptive statistics, chi-square tests, and independent t-tests.

Results: The result shows that there was a significant association between gender, education, BMI, phone us-
age hours and cervical proprioception (p<0.05). However, no significant association was found with
smartphone usage pattern and cervical proprioception.

Conclusions: It is concluded that smartphone use can negatively impact cervical proprioception. Smartphone
users are advised to be aware of these potential health risks and take steps to reduce them to achieve better
health and well-being.

Keywords: Smartphone usage, Cervical Proprioception, Text neck syndrome, Demographic, health risks,
healthy lifestyle
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INTRODUCTION

Around 3.5 billion global smartphone users are esti-
mated to be addicted to the multifunctionality of
smartphone devices.! Smartphone users often main-
tain a flexed neck posture, resulting in excessive neck
strain and a forward head posture characterized by
hyperextension and anterior translation of the cervi-
cal vertebrae.z The forward head posture reduces the
neck angle in the sagittal plane and increases the dis-
tance between the body and the head, which in turn
increases the moment arm of the neck extensors.3
Text Neck Syndrome (TNS) is categorized as phone
use for three or more hours a day, involving three
out of six text neck syndrome symptoms (neck pain,
upper back pain, shoulder pain, headache, insomnia,
tingling, numbness in hands) and the smartphone
used with a neck flexion at or greater than 15 de-
grees.45 Prolonged electronic device use in young
people with neck pain leads to impaired cervical
proprioception, resulting in greater neck joint posi-
tioning errors. Muscles and ligaments of the neck
lengthen when trophic changes occur due to adapta-
tion and this affects the proprioception of the neck
structures.” In the long term, reduced proprioception
of the neck leads to posture problems. Cervical pro-
prioception is the body's ability to sense and per-
ceive the position and movement of the neck and
head. Research suggests that individuals with TNS
experienced higher proprioceptive inaccuracy in
cervical spine flexion compared to asymptomatic
groups.®

Abnormal information transmission can be influ-
enced by dysfunction of sensory receptors in the
neck or afferent input asymmetry, resulting in inac-
curate transmission to the central nervous system.
since the mechanoreceptors do not transmit accurate
information about the position of the head relative to
space and relative to the body.® Impaired neck pro-
prioception impairs sensorimotor control of the cer-
vical spine and predisposes to neck pain due to de-
fective proprioceptive input because the same spinal
segment that transmits pain transmits the activity to
motor neurons.? A defective position sense disrupts
both neuronal and muscular control of the normal
cervical joint function, leading to imbalanced muscle
force and putting the joint at risk.10

Studies have examined the association between
smartphone addiction, neck pain, forward head pos-
ture, neck proprioception, smartphone usage pat-
terns, and neck pain in college students with TNS.11-
4 A positive correlation between increased
smartphone usage patterns and NDI (Neck Disability
Index) scores shows that the longer a smartphone
user uses it, the higher the frequency of neck pain.15
None of the studies examined the impact of
smartphone usage patterns on joint proprioception
sense in the Malaysian population. Therefore, the
aim of the current study is to investigate the associa-
tion between smartphone usage patterns and de-
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mographics with cervical spine joint proprioception
in adults with TNS.

METHODOLOGY

Study Design and Participants: A cross-sectional
study design was adopted. The population of this
study was all smartphone users from the Faculty of
Health Sciences at INTI International University in
Malaysia. The study period extended from Septem-
ber 2022 to December 2022. The authors adopted
several criteria to include subjects in the sampling
frame of this study. Inclusion criteria include partici-
pants aged 18 to 40 years who use smartphones
three or more hours per day and have at least a min-
imum of three of six TNS symptoms, such as neck
pain, neck and shoulder discomfort, upper back pain,
and numbness in the upper body pain, headaches
and insomnia.l¢ Participants were excluded if they
had a history of cervical spine fracture and vestibular
disorders. At the end of this screening process, 180
subjects formed the sampling frame. At the end of
this screening process, 180 subjects formed the sam-
pling frame. Given the sampling frame size of 180
with a confidence level of 95% and a marginal error
of 5%, a minimum sample of 120 is required as cal-
culated using the Cochran formula.!” From the sam-
pling frame (N=180), a convenience sampling ap-
proach was used to recruit samples (N=123) based
on their willingness to participate.

Ethics: This study was approved by the Faculty Re-
search and Ethical Committee of the University with
the registration number INTI-IU/FHLS-RC/BPHTI/
1NY12022/020.

Participation in this study was voluntary. All partici-
pants were asked to complete a concern form before
responding the SUPQ questionnaire, and the purpose
of the study was explained to participants.

Smartphone Usage Pattern Questionnaire
(SUPQ): The questionnaire consists of two compo-
nents: demographics and SUPQ. The SUPQ included
questions about when they used their smartphone
throughout the day and how much time they spent
using their smartphone for specific purposes such as
social media, entertainment, work or education, and
messaging applications. Participants were asked to
rate their use on a scale of 1 to 5 (1 - never, 2 - rare-
ly, 3 - sometimes, 4 - often, 5 - always). To estimate
reliability (internal consistency) for multiple items
measuring the same underlying construct,
Cronbach's alpha was estimated using the Statistical
Package for the Social Sciences (IBM SPSS) version
22. Analyzes performed included Cronbach's alpha,
Cronbach's alpha when an item is deleted, and corre-
lation. The results showed a Cronbach's alpha value
of 0.760, which is considered good reliability, and the
Cronbach's alpha value when deleting an item
showed that no item needs to be deleted or reversed.
Correlation analysis was performed to assess the sta-
tistical validity of the items on the scale. The analysis
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showed a significant correlation between all items on
the scale and the overall score on the scale.

Severity of Neck Pain: The authors used a visual
analog scale to measure the extent of neck pain (i.e.,
severity) and was found to be reliable and valid for
patients with neck pain.18 It is an 11-point scale, with
a zero value on the scale indicating “no pain” and a
value of 10 indicating “worst possible pain”, with dif-
ferent rating levels between zero and 10 possible on
the continuum.

Cervical Proprioception (CP): CP was assessed
with participants seated in chairs with back sup-
ports. Subjects were advised to remain in this posi-
tion with their feet on the floor and their knees and
hips flexed to 90 degrees for the duration of the test.
The laser pointer was attached to the subject's head
with a tape and adhesive to prevent movement. The
subjects performed three trials to familiarize them-
selves with the test and were then instructed to per-
form all neck movements without stress. The mean
score of the three trials of each movement was calcu-
lated and recorded as joint position error (JPE). The
participants' eyes were closed to prevent them from
looking at the laser pointer and thus attempting to
change their head position. This test has been modi-
fied to include a neutral head position and a preset
target. The start and end positions on the wall are
measured in centimeters and then converted to de-
grees using the formula: angle = tan”-1 (error dis-
tance/90 cm).1 A JPE greater than 4.5 is considered
to indicate impairment in the accuracy of head and
neck repositioning.20

Data Analysis: The Statistical Package for Social Sci-
ences (SPSS) version 21 was used to analyze the da-
ta. Descriptive analysis using mean and standard de-
viation for continuous data while categorical data
were presented in frequency and percentage. Chi-
square test was performed to interpret the associa-
tion between demographic characteristics such as
gender, occupation, education, and gadgets with CP.
An independent t-test was used to analyze the asso-
ciation between age, BMI, years of phone use, device
hours, and smartphone usage patterns and CP.

RESULTS

A total of 125 participants with TNS were recruited.
The sociodemographic characteristics of the partici-
pants are presented in Table 1. Most participants ex-
perienced neck pain; however, only half of the partic-
ipants had neck pain for more than a year. There
were more women (70%) than men with TNS. Most
participants had a mean (SD) age of 25.15 (6.70) and
a BMI of 22.45 (4.79). Participants' smartphone us-
age time was calculated as a mean (SD) of 9.42
(2.91). The smartphone pattern was rated on a scale
of 9 to 45., the higher the scale, the worse the phone
using the pattern, and the average of phones using
the pattern was 36.84 (3.98).
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Table 1: Sociodemographic Characteristics of the

participants with TNS (n=125)

Characteristics Participants(%)
Gender

Male 55 (44)

Female 70 (56)
Age (M+SD)* 25.15%6.70
BMI (MSD)* 22.45%4.79
Occupation

Student 78 (62.4)

Employed 47 (37.6)
Ethnicity

Chinese 107 (85.6)

Others 18 (14.4)
Education Level

Secondary 25 (20)

Degree 95 (76)

Masters 5(4)
Gadgets other than smartphone

Laptop& Tab/iPad 24 (19.2)

Laptop only 71 (56.8)

Desktop 14 (11.2)

No gadgets 16 (12.8)
Phone Using (years) (M+SD)* 9.42+291
Gadgets Using Time(hours) (M+SD)* 6.10£3.54
SUPS (M+SD)* 36.84+3.98
Neck Pain

Yes 94 (75.2)

No 31(24.8)
Period of Neck Pain#

>=1 Year 27 (21.6)

<1 Year 68 (54.4)
Level of Neck Pain (VAS) (M+SD) 4.38+1.63

*Continuous Data, M+SD- Mean + Standard deviation,
#Results for participants with neck pain only (n=94); BMI-Body
Mass Index, SD-Standard Deviation, VAS- Visual analogue scale,

SUPS - Smartphones using Pattern Scale

Table 2: Cervical Joint Position Sense of partici-

pants with TNS
Movement JPE Frequency (%)
Neck Flexion HighestJPE  7(5.6)
Normal 118(94.4)
Neck Extension Highest JPE  12(9.6)
Normal 113(90.4)
Neck Left Rotation Highest JPE  12(9.6)
Normal 113(90.4)
Neck Right Rotation Highest JPE ~ 15(12)
Normal 110(88)

JPE - Joint Position Error

Table 2 summarizes CP in participants with TNS. The
results showed that the highest JPE is observed in
neck rotation (right), while the lowest JPE is ob-
served in neck flexion

JPE-Joint position error

The association between participant demographics,
smartphone usage pattern and CP is summarized in
Table 3. The results show that there is a significant
association between JPE in neck flexion with educa-
tion and the gadget used (p<0.05). There is also a
significant association between demographics such
as gender and BMI with CP in neck extension. Year of
phone use also has a significant association with CP
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in neck-right rotation. Nevertheless, the results of
this study show that no significant association was
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observed between smartphones using the pattern
scale and CP.

Table 3: Association between demographics, Smartphone usage pattern and CP

Variables NF NE NLR NRR
High JPE  Normal High JPE  Normal High JPE  Normal High JPE  Normal

Gender
Male 4(7.3) 51(92.7)  2(3.6) 53(96.4)  4(7.3) 51(92.7) 7(12.7)  48(87.3)
Female 3(4.3) 67(95.7) 10(14.3) 60(85.7) 8(11.4) 62 (88.6) 8(11.4) 62 (88.6)
p-value 0.698 0.045* 0.434 0.824

EducationA
Secondary 2(8.0) 23(92.0) 1(4.0) 24 (96.0) 2(8.0) 23(92.0) 4(16.0) 21(84.0)
Degree 3(3.2) 92(96.8) 10(10.5) 85(89.5) 10(10.5) 85(89.5) 11(11.6) 84(88.4)
Masters 2(40.0) 3(60.0) 1(20.0) 4 (80.0) 0 5(100) 0 5(100)
p-value 0.002* 0.445 0.705 0.584

AgeB (M+SD) 27.14+7.75 25.03+6.65 26.75+6.81 24.98+6.69 27.42+9.67 24.911+6.32 23.13+5.41 25.43+6.83
p-value 0.421 0.387 0.22 0.215

BMI B (M+SD) 22.56%3.39 22.44+4.87 25.28+8.75 22.14+4.11 21.00+£2.06 22.60+4.98 22.55+5.62 22.44+4.70
p-value 0.951 0.030* 0.273 0.933

Gadgets A
Laptop & Tab 5(20.8) 19(79.2) 3(125) 21(87.5) 3(125) 21(875) 2(8.3) 22(91.7)
Laptop only 2(2.8) 69 (97.2) 6(8.5) 65(91.5) 6(8.5) 65(91.5)  8(11.3) 63(88.7)
Desktop only 0 14 (100)  1(7.1) 13(92.9) 3(214) 11(78.6) 2(143) 12(85.7)
p-value 0.005* 0.806 0.353 0.846

Phone usage (yrs)B 8.67+3.38 9.45+2.89 9.08%+4.46 9.45+2.71 9%3.35 9.46+2.86 8+2.53 9.61+2.91

(M+SD)
p-value 0.603 0.679 0.604 0.044*

SUPS B(M1SD) 34.43+4.65 36.34+4.65 35.50+4.15 36.31+4.71 37.75%#4.43 36.07+4.66 35.67+4.95 36.31+4.63
p-value 0.293 0.568 0.236 0.618

Figure in parenthesis indicate percentage. SUPS - Smartphone Using Pattern Scale
A= Categorical Data, Chi-square test, B= Continuous Data, independent samples t-test, M+SD- Mean * Standard deviation, JPE-Joint posi-
tion error, NF-Neck flexion, NE-Neck extension, NLR-Neck left rotation, NRR-Neck right rotation, BMI-Body mass index.; *p <0.05

DISCUSSION

This study was conducted to examine the association
between smartphone usage patterns and de-
mographics with CP in adults with TNS. The study
findings reveal that smartphone use can negatively
impact cervical proprioception and that there is a
significant association between gender, education,
BMI, education, phone usage hours and cervical pro-
prioception (p<0.05).

In the current study, most participants were young
adults with TNS and had experienced neck pain for
less than a year. Although the average smartphone
usage time of participants in this study was approx-
imately 6 hours, this did not affect JPE. A study con-
ducted on patients with cervical spondylosis sug-
gested that higher pain intensity is associated with
CP.10 Nevertheless, given that research participants
reported mild to moderate degrees of neck pain, this
report did not support our findings.

Gender plays a significant role in joint position error
(JPE) within this research, especially in the context of
neck extension. Women demonstrated a surplus in
the head repositioning task compared to men.2! The
probable reason could be the cause of eyestrain
while using the smartphone. Importantly, sustained,
persistent tightening of the ring-shaped muscle over
an extended period impacts the tear film, the cor-
nea's outer layer, and the eyelids, and is linked to
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discomfort in the neck and shoulder area.?? In the
present study, education level had an influence on
JPE, particularly on neck flexion. Previous findings
suggest that 91% of college students bend their
necks while using their smartphones. The compres-
sive force on the neck tissue increases as the neck
flexes, and the number of hours spent using a
smartphone each day is also related to the severity of
musculoskeletal impairments.*

Previous studies with homogeneous results showed
that, in contrast to the control group, individuals
with “text neck” had impaired dynamic balance and
higher levels of proprioceptive inaccuracy when
bending the neck forward. This finding could be as-
sociated with both neck pain and the duration of
electronic device use.®23 Interestingly, in this study,
BMI was associated with CP in neck extension. A sig-
nificant correlation was found between BMI and cra-
niovertebral angle (CVA). Overweight and obesity al-
ter the CVA and contribute to forward head posture.
Furthermore, the CVA correlates with higher cervical
proprioception.2425 Right neck rotation was associat-
ed with CP in this study. Consistent with these re-
sults, previous studies showed that individuals suf-
fering from chronic, nontraumatic cervical spine pain
and cervical spondylosis had a range of motion of
6.3° in flexion, 5.2° in extension, 6.9° in right rota-
tion, and 4.2° in left rotation of the JPE 10, The partic-
ipants in the current study also use other devices in
addition to their smartphones, with laptops being
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used most frequently. There is a significant associa-
tion between gadgets use and CP in neck flexion. A
possible reason could be the complaints of neck pain
by more than half of the participants in our study.
Therefore, computer users with neck pain had a sig-
nificant positive correlation with cervical JPE.26
However, the current research did not find a signifi-
cant association between time spent using a gadget
and CP. This finding was inconsistent with the previ-
ous study, which found that prolonged use of a tablet
computer in a head-forward, neck-flexed posture did
not significantly increase cervical JPE.27 Our current
study result shows that there is no significant associ-
ation between the participants’ smartphone usage
pattern and CP. However, there is a significant asso-
ciation between certain demographic characteristics
and CP. The results of our current study support pre-
vious research suggesting that smartphone use may
have negative effects on CP. Specifically, our results
suggest that those who reported higher levels of
smartphone use had lower CP compared to those
who reported lower levels of smartphone use. These
results are consistent with research that has found
an association between prolonged smartphone use
and alterations in neck position, musculoskeletal dis-
comfort, and increased proprioceptive error in cervi-
cal flexion in individuals with TNS compared to indi-
viduals without symptoms.®28 The underlying mech-
anism by which smartphone use affects CP is not
fully understood. One possibility is that the constant
downward gaze associated with smartphone use
leads to a decrease in sensory input to the neck mus-
cles and joints, which could impair proprioception.2®-
31 Another possibility is that prolonged smartphone
use may lead to changes in sensorimotor integration
processes in proprioception.632

It is noteworthy that none of the variables included
in this study such as age, gender, BMI, type of gadg-
ets and duration of phone use are potential predic-
tors of text neck syndrome as determined by binary
logistic regression and further research is required,
to uncover this the reason for this. These results
have important implications for healthcare profes-
sionals and those who frequently use smartphones.
Physical therapists and other healthcare profession-
als may consider incorporating exercise and training
to maintain proper neck posture and improve pro-
prioception into treatment plans for patients who
report high levels of smartphone use.62° Individuals
who frequently use smartphones may benefit from
taking breaks and incorporating neck and shoulder
stretches into their daily routine to relieve musculo-
skeletal symptoms and maintain cervical propriocep-
tion.33

LIMITATIONS

The results of this study are limited to a smaller
sample of health sciences faculty in a private univer-
sity in Malaysia, which limits the generalizability of
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the results. Therefore, a larger sample of health sci-
ence faculty may be considered in future studies.
Similar assessments can be conducted for vulnerable
occupational groups such as information technology
professionals and office workers. Since this study is a
cross-sectional study, future experimental studies
can be conducted to determine the cause-effect rela-
tionship and predict the reasons for smartphone use
pattern and cervical proprioception in adults with
text neck syndrome.

CONCLUSION

The results of this research showed that smartphone
use could have a negative impact on CP. In particular,
our study shows that gender has a significant impact
on JPE, with more women having high JPE, particu-
larly in the extended neck position. Educational sta-
tus also has an impact on JPE, particularly neck flex-
ion, with over 91% of college students bending their
necks while using smartphones. Furthermore, this
study concludes that there is a significant association
between the use of different devices and CP in neck
flexion, where over 20% of laptop and tablet users
have high JPE. Finally, this study showed that pro-
longed use of smartphones affects JPE, which would
lead to changes in neck posture and thus musculo-
skeletal symptoms. Therefore, physicians, physical
therapists, and people who regularly use
smartphones need to be aware of these consequenc-
es and health risks and take appropriate measures to
mitigate them for a healthy lifestyle.

ACKNOWLEDGEMENT

This work was funded by INTI International Univer-
sity Research Seeding Grant number INTI-FHLS-05-
03-2021. All the volunteers who are involved in this
study are gratefully acknowledged by the authors.

REFERENCES

1. Olson JA, Sandra DA, Colucci ES, Al Bikaii A, Chmoulevitch D,
Nahas ], et al. Smartphone addiction is increasing across the
world: A meta-analysis of 24 countries. Comput Human Behav
2022;129:107138.

2. Koseki T, Kakizaki F, Hayashi S, Nishida N, Itoh M. Effect of
forward head posture on thoracic shape and respiratory func-
tion. ] Phys Ther Sci 2019;31(1):63-8.

3. Neupane S, Ali U, Mathew A. Text neck syndrome-systematic
review. Imperial journal of interdisciplinary research 2017;
3(7):141-8.

4. Hansraj KK. Assessment of stresses in the cervical spine
caused by posture and position of the head. Surg Technol Int
2014;25(25):277-9.

5. Kumari S, Kumar R, Sharma D. Text neck syndrome: the pain
of modern era. Int ] Health Sci Res 2021;11(11):161-5.

6. Portelli A, Reid SA. Cervical proprioception in a young popula-
tion who spend long periods on mobile devices: A 2-group

Page 825



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

National Journal of Community Medicine | Volume 14 | Issue 12 | December 2023

comparative observational study. ] Manipulative Physiol Ther
2018;41(2):123-8.

Blum KP, Versteeg C, Sombeck ], Chowdhury RH, Miller LE.
Proprioception: a sense to facilitate action. In: Somatosensory
feedback for neuroprosthetics. Elsevier; 2021. page 41-76.

Devaraja K. Approach to cervicogenic dizziness: a comprehen-
sive review of its aetiopathology and management. European
Archives of Oto-Rhino-Laryngology 2018;275:2421-33.

Abdelkader NA, Mahmoud AY, Fayaz NA, Mahmoud LSED. De-
creased neck proprioception and postural stability after in-
duced cervical flexor muscles fatigue. ] Musculoskelet Neu-
ronal Interact 2020;20(3):421.

Reddy RS, Tedla JS, Dixit S, Abohashrh M. Cervical propriocep-
tion and its relationship with neck pain intensity in subjects
with cervical spondylosis. BMC Musculoskelet Disord
2019;20(1):1-7.

Khattak S, Gul M, Kakar HA, Ullah G, Rahman MU. The cost of
long-term use of smart phones in the form of text neck syn-
drome; a systematic review. Rehman Journal of Health Scienc-
es 2019;1(1):3-5.

Kataria J. Effect of scapular position on text neck syndrome in
undergraduate college students. 2019;

Yin KT, Yahaya AH, Sangryeol C, Maakip I, Voo P, Maalip H.
smartphone usage, smartphone addiction, internet addiction
and Nomophobia Inuniversity Malaysia Sabah (UMS). South-
east Asia Psychology Journal 2019;7:2-13.

Lee MY, Lee HY, Yong MS. Characteristics of cervical position
sense in subjects with forward head posture. ] Phys Ther Sci
2014;26(11):1741-3.

Khan FA, Waqgar A, Niazi SNK. Text Neck syndrome among
students of a medical and dental college in Lahore. ] Sharif
Med Dent Coll 2020;6(1):5-8.

Vijayakumar M, Mujumdar S, Dehadrai A. Assessment of co-
morbid factors associated with text-neck syndrome among
mobile phone users. [JSRST 2018;4(9):38-46.

Cochran WG. Double sampling. Cochran WG Sampling tech-
niques 3rd ed New York: John Wiley & Sons, Inc 1977;327-58.

Prabhakaradoss D, Sreejesh MS, Mohamed SH, Subbarayalu
AV, Prabaharan S. Effect of Manual Therapy and Conventional
Physiotherapy on pain, movement, and function following
Acute and Sub-acute Lateral Ankle sprain: A Randomized Clin-
ical Trial.

de Vries ], Ischebeck BK, Voogt LP, Van Der Geest ]JN, Janssen
M, Frens MA, et al. Joint position sense error in people with
neck pain: a systematic review. Man Ther 2015;20(6):736-44.

Roren A, Mayoux-Benhamou MA, Fayad F, Poiraudeau S, Lantz
D, Revel M. Comparison of visual and ultrasound-based tech-
niques to measure head repositioning in healthy and neck-
pain subjects. Man Ther 2009;14(3):270-7.

Sahu PK. Cervical Proprioception and Dynamic Balance in
Computer Users: A Comparison between Male and Female

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Purushothaman VK et al.

Healthy Adults. Indian Journal of Public Health Research &
Development. 2020 Nov 27;11(12):263-9.

Shabbir S, Sadagat A, Wakeel M, Arslan HR. Association Be-
tween Visual Impairment and Neck Pain in Computer Users; A
Cross-Sectional Study: Visual Impairment and Neck Pain in
Computer Users. Pakistan BioMedical Journal. 2022 Aug
31:67-71.

Alshahrani A, Aly SM, Abdrabo MS, Asiri FY. Impact of
smartphone usage on cervical proprioception and balance in
healthy adults. Biomed res. 2018;29(12):2547-52.

Elhafez HM, Mahmoud MA. Effect of Body Mass Index on Cra-
niovertebral Angle and Shoulder Angle in Egyptian Adoles-
cents. Egyptian Journal of Physical Therapy. 2020 Mar
1;1(1):14-7.

Ella IA, Darwish MH, Hassan A, Khalifa HA. Correlation be-
tween forward head posture and proprioception function in
patients with cervical spondylosis. Delta University Scientific
Journal. 2022 Sep 1;5(2).

Reddy RS, Alshahrani MS, Tedla JS, Dixit S, Asiri F, Al-Otaibi
ML, et al. Comparison of Cervical Joint Position Sense in Com-
puter Users with Neck Pain, Forward Head Posture, Asymp-
tomatic and Non-Computer Users-A Cross-Sectional Study.
Physikalische Medizin, Rehabilitationsmedizin, Kurortmedizin
2022;33.

Lin CC, Hua SH, Lin CL, Cheng CH, Liao JC, Lin CF. Impact of
prolonged tablet computer usage with head forward and neck
flexion posture on pain intensity, cervical joint position sense
and balance control in mechanical neck pain subjects. ] Med
Biol Eng 2020;40:372-82.

Szeto GPY, Tsang SMH, Dai ], Madeleine P. A field study on spi-
nal postures and postural variations during smartphone use
among university students. Appl Ergon 2020;88:103183.

Kim HK, Kim N, Park ]. Relationship analysis between body
flexion angles and smartphone tilt during smartphone use. Int
] Ind Ergon 2020;80:103034.

Mustafaoglu R, Yasaci Z, Zirek E, Griffiths MD, Ozdincler AR.
The relationship between smartphone addiction and musculo-
skeletal pain prevalence among young population: a cross-
sectional study. Korean ] Pain 2021;34(1):72-81.

Yang G, Cao J, Li Y, Cheng P, Liu B, Hao Z, et al. Association be-
tween internet addiction and the risk of musculoskeletal pain
in Chinese college freshmen-a cross-sectional study. Front
Psychol 2019;10:1959.

Wah SW, Chatchawan U, Chatprem T, Puntumetakul R. Preva-
lence of static balance impairment and associated factors of
university student smartphone users with subclinical neck
pain: cross-sectional study. Int J Environ Res Public Health
2022;19(17):10723.

Purushothaman VK, Segar SG, Muniandy Y, Subbarayalu AV,
Prabaharan S, Marimuthu PR. Comparison of neck muscle
strength, range of motion, and craniovertebral angle among
Malaysian young adults using different electronic devices.
Electronic Journal of General Medicine 2023;20(4).

Page 826



