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ABSTRACT

Introduction: In the present era, the use of smartphones for
teaching, learning and communication for education in India has
raised manyfold. The increasing use of smartphones in our daily
life has brought about numerous musculoskeletal problems.
Impairments of neck are the most common when compared to
other parts of the body.

Aim: To find out the impact of smartphone addiction on neck
pain and disability.

Materials and Methods: This cross-sectional study was conducted
on students from Garden City University aged between 18-25
years through non probability sampling technique. The data was
collected from August to September 2019. The addiction level to
a smartphone was measured using Smartphone Addiction Scale
Short Version (SAS-SV) and the Neck disability was measured
using the Neck Disability Index (NDI) and were circulated. The
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questionnaires were shared with the students through electronic
media and 108 subjects participated in it but only 100 were
considered. The data were analysed using IBM SPSS 20.0
statistical software to correlate smartphone addiction scale and
NDI. Spearman’s correlation test was performed to analyse the
relationship between SAS-SV and NDI.

Results: The Spearman correlation analysis clearly showed that
there was a moderate positive correlation (r=0.682) between
smartphone addiction and neck pain and neck disability in
university students and the level of significance was p<0.01.

Conclusion: This study concluded that longer use of smartphones
would result in significant neck pain and disability. The students
who were under the category of smartphone addicts would
require ergonomic advice and education about the ill-effects of
smartphone and the various musculoskeletal problems that may
arise due to overuse.
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INTRODUCTION

The usage of smartphones has escalated tremendously, and they
have become the most popular handheld devices among teenagers
and young adults. Technology has progressed in recent years and
the smartphone has proven to be the most dependable device for
communication, entertainment, and various other functions using
the internet. This brings along the bane associated with technology
and young adults born in the era of technology are termed as digital
natives. Most of the smartphone tasks are performed with the neck
in a forward position which results in increased anterior curve of the
lower cervical spine and increased curvature in the upper thoracic
vertebra [1,2].

When a person uses a smartphone, the cervical lordosis is obliterated
and it causes injuries to soft tissues around the neck. To balance the
neck, the load on the upper trapezius and the erector spinae muscles
of the cervical spine increases [3]. With the head in a forward position
or a slouched position, the load on the extensor muscles and the
connective tissues increases. Subsequently, this poor posture can
result in damaging the soft tissues and structure around the spine
and thereby altering the proprioceptors in the muscles and ligaments
[4]. Poor posture for the long term, can damage not only the cervical
spine but also the structures around the lumbar spine, the ligaments,
and the bones [5]. Muscle activation and degeneration of ligaments
caused by poor posture can also cause neck pain and impair
proprioceptors in the muscles and ligaments [6-8]. The structures
around the neck and shoulder show a high degree of fatigue, pain,
and trigger point formation and are vulnerable to pain when the
smartphones are used in an awkward posture [9]. In addition to
subjective problems of pain, stress, and fatigue many studies have
also focussed on psychological problems [10-12].
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However, the current evidence of their utilisation in a flexed neck
posture for a prolonged period is considered being the cause for
many musculoskeletal problems is somewhat uncertain.

There were very few studies focussing on neck pain and disability
due to the extreme use of smartphones in University students but
there was no study which correlated smartphone addiction level to
neck disability in the Indian context. Therefore, the main aim of the
present study was to find out the impact of smartphone addiction
on neck pain and disability in university students.

MATERIALS AND METHODS

This cross-sectional study was conducted between August 2019
to September 2019. Before commencement of the study, an ethical
clearance was obtained from the Ethical Committee of Garden City
University, Banglore, Karnataka, India. The participants were informed
about the nature of the study and an informed consent was taken
from them for their willingness to participate in the study. Simple non
probability sampling method was used for the selection.

Inclusion criteria: Smartphone users between the age of 18 years
to 25 years were included in the study.

Exclusion criteria: Participants who were having radiculopathy,
neck and back deformities, history of trauma, fracture or surgery in
the neck were excluded from the study.

Sample size calculation: It was calculated by G*power 3.1 software.
It was found that as many as 88 subjects were needed for the
current studly.

The questionnaires were shared with the students through
electronic media. And the study recorded their risk of addiction
using SAS-SV and neck disability using NDI along with their
personal demographic data.
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A total of 108 responses were received, out which eight were
incomplete and hence, were not included for the analysis. The final
analysis was done for 100 responses received, out of which 65
were from female students and 35 were from male students.

Outcome Measures

Smartphone addiction scale-Short version: The SAS-SV is used
to identify high-risk smartphone addiction. The SAS-SV includes 10
questions that describe daily-life disturbance, positive anticipation,
withdrawal, cyberspace-oriented relationship, overuse, and tolerance.
For each item, participants expressed their opinion on a 6-point scale
ranging from 1 (strongly disagree) to 6 (strongly agree). It identifies
the different ranges for males and females. For males a cut-off value
of 31 and for females cut off value of 33 was taken [13].

Neck Disability Index (NDI): It was developed by Vernon and Mior
using the Oswestry Low Back Pain Index (OLBPI) as a template
for identifying items and a scoring metric. The assessment involves
10 items. Out of the 10 items, four relate to subjective symptoms,
four relate to activities of daily living, and two relate to discretionary
activities of daily living. Each item is scored on a 0-5 scale in which
0 represents ‘no activity limitation” and 5 represents ‘complete
disability’. The maximum score was 50. A higher score indicated
a greater neck disability. The interpretation of NDI scores was O to
4- no disability; 5 to 14- mild disability; 15 to 24-moderate disability;
25 to 34- severe disability; and greater than 35- complete disability
and was used for this study [14-16].

STATISTICAL ANALYSIS

The data were analysed using IBM SPSS 20.0 statistical software
to correlate smartphone addiction scale and NDI. Spearman’s
correlation test was performed to analyse the relationship between
smart phone addiction and neck disability. Descriptive analysis such
as mean, standard deviation was found for the scores of SAS-SV
and NDI.

RESULTS

In the current study, the response rate was 92.6%, and 8 (7.4%)
students’ responses were incomplete and removed from the analysis.
So, only 100 subjects (65 females and 35 males) were included for the
final analysis with mean age 20.3+1.62 years. The descriptive data of
the participants are shown in [Table/Fig-1].

Outcome measure Minimum Maximum Mean+Std. deviation
Age (years) 18 25 20.32+1.62
SAS-SV 15 33 25.72+6.65
NDI 2.22 48.89 26.66+12.58

[Table/Fig-1]: Descriptive statistics of outcome measures.

The SAS-SV categorised subjects into no addiction, high risk
of addiction, and addiction. The scores of NDI categorised the
subjects into no disability, mild disability, moderate disability, and
severe disability. The results of the data show that 40%, 23.1% and
36.9% of females were in the no addiction, high risk of addiction
and addicted category, respectively, and among the males, 31.4%,
62.9%, and 5.7% were in the category of no addiction, high risk of
addiction and addicted category, respectively. In this study, the mean
score of SAS-SV for both male and female subjects was 25.72. It
was found that females were higher in the addiction category. With
respect to NDI 3.07% of females were in the no disability category,
53.8% were in the mild disability and 41.5% of subjects were in the
moderate disability and 1.5% were in the severe disability category.
Among the male subjects, there were 2.9% who were in the no
disability category, 37.1% under mild disability, and 60% were in
the moderate disability. However, there were no males in the severe
disability. Though females were more in the addiction category,
the study did not find them to develop proportionate severe neck
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disability [Table/Fig-2]. In this study, the mean score for NDI in male
and female subjects was 26.66.

Outcome measure Frequency Male (%) Female (%)
SAS-SV 100 35 65

No addiction 37 11(31.4) 26 (40)
High risk of addiction 37 22 (62.9) 15 (23.1)
Addiction 26 2(5.7) 24 (36.9)
NDI 100 35 65

No disability 3 1(2.9) 2(3.07)
Mild disability 48 13 (37.14) 35 (53.8)
Moderate disability 48 21 (60) 27 (41.5)
Severe disability 1 0 1(1.5)

[Table/Fig-2]: Frequency distribution of subject characteristics.

The Spearman correlation analysis results of the study clearly
showed that there was a moderate positive correlation (r=0.682)
between smartphone addiction and neck pain and disability. The
level of significance was p<0.01 [Table/Fig-3].
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[Table/Fig-3]: Spearman correlation test was used to find the correlation between

NDI and SAS-SV, the level of significance was p<0.01.
NDI: Neck disability index and SAS-SV: Smartphone assessment scale-short version

DISCUSSION

The current study was done to evaluate the association between
addictive smartphone users and neck disability with the help of SAS-
SV and NDI. The SAS-SV categorised subjects into no addiction,
high risk of addiction, and addiction. The scores of NDI categorised
the subjects into no disability, mild disability, moderate disability, and
severe disability. Out of 100 samples that were analysed, 37% were
under the no addiction category, the remaining 63% either were
under the high risk or addicted to smartphone category which is
quite alarming in university students. This study revealed that no
student in this sample was without a smartphone. The posture in
which they used the smartphone also adds on to their disability,
where they adopt a flexed spinal posture while texting on mobile
phones. This is found to be the most common posture that
contributes to neck pain [17].

Besides, this study, it was also found out that only 3% of the
samples did not have any neck disability whereas 48% had a mild
and equal number of the percentage had a moderate disability of
the neck. So, it can be inferred that students of higher education
have higher chances of developing pain and functional difficulty in
activities of daily living and are quite common because of the regular
use of the smartphone. This study reiterates the statement made by
other authors who stated that the most common posture is a flexed
posture while using the smartphone and this leads to neck pain.
It also acknowledges the studies done previously which state that
pain due to musculoskeletal disorders is a common problem seen
in college-going students [17-20].
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Further, this study demonstrated that subjects who were at high
risk of smartphone addiction have a higher score in the NDI and the
study found a significant positive correlation between smartphone
addiction and neck disability. A high score on the disability in the neck
may be contributed to altered and sustained neck posture leading
to repetitive strain injury to neck musculature and surrounding soft
tissue structures. This is supported by studies that stated that
excessive smartphone use resulted in neck disability as the neck
would have to be flexed more often by compromising the posture.
This would lead to the development of trigger point in the upper
trapezius and alter the curvature of the spine and increase the stress
on the cervical spine [21-23]. In this study, moderate correlation
was found between the SAS-SV, and NDI. A systematic review
has also proved that the duration of smartphone usage is directly
proportionate to the development of musculoskeletal complaints in
the shoulders, neck, and lower back pain [24].

Limitation(s)

In this study, the gender failed to be stratified, hence the total
number of female students was more than the males. Gender can
serve as a confounding factor as previous research studies have
shown that females are more likely to develop musculoskeletal
symptoms of neck and upper extremities compared to males [25].
The study included only university students and was limited to the
given age group, limiting the ability of this study to assess the pain
characteristics among different age groups, the use of other devices
(e.g., laptops), or even the posture of studying from books were
not considered. Further studies assessing the above mentioned
characteristics needs to be conducted.

CONCLUSION(S)
This study concludes that the excessive use of smartphones in
university students could result in neck pain and disability as it was
found that there is a moderate correlation between the smartphone
addiction and neck disability. Students need proper guidance on
optimal usage of smartphone as well as correct body posture during
usage of a smartphone which may considerably reduce neck disability
in university students. Hence, there is an urgent need for ergonomic
education for young adults regarding usage of smartphones and
awareness about the possible musculoskeletal problems that could
arise due to excessive use of smartphones in an improper position.
The importance of having healthy sitting positions and using mobile
phones for restricted durations, to control the increasing prevalence
of neck pain should be emphasised.

Acknowledgement

The authors thank the management of Garden City University for
permitting the study and all the participants who had volunteered
in this research.

Anjali Suresh et al., Impact of Smartphone Addiction on Neck Pain and Disability in University Students

REFERENCES

1

[2]

[3]

[4]

[5]
[6]
[71
[8]
[9]

0]

1l

n2]

3]

[14]
[15]
[16]

N7

el

9l

[20]
[21]

[22]

[23]

[24]

[25]

Kim YG, Kang MH, Kim JW, Jang JH, Oh JS. Influence of the duration of
smartphone usage on flexion angles of the cervical and lumbar spine and on
reposition error in the cervical spine. Physical Therapy Korea. 2013;20(1):10-17.
Kang JH, Park RY, Lee SJ, Kim JY, Yoon SR, Jung KI. The effect of the forward
head posture on postural balance in long time computer-based worker. Annals
of Rehabilitation Medicine. 2012;36(1):98.

Berolo S, Wells RP, Amick Ill BC. Musculoskeletal symptoms among mobile
hand-held device users and their relationship to device use: A preliminary study
in a Canadian university population. Applied Ergonomics. 2011;42(2):371-78.
Greig AM, Straker LM, Briggs AM. Cervical erector spinae and upper trapezius
muscle activity in children using different information technologies. Physiotherapy.
2005;91(2):119-26.

Bonney RA, Corlett EN. Head posture and loading of the cervical spine. Applied
ergonomics. 2002;33(5):415-17.

Dolan KJ, Green A. Lumbar spine reposition sense: The effect of a ‘slouched’
posture. Manual Therapy. 2006;11(3):202-07.

Brumagne S, Lysens R, Swinnen S, Verschueren S. Effect of paraspinal muscle
vibration on position sense of the lumbosacral spine. Spine. 1999;24:1328-31.
McGill SM, Brown S. Creep response of the lumbar spine to prolonged full
flexion. Clinical Biomechanics. 1992;7(1):43-46.

Szeto GP, Straker LM, O’Sullivan PB. Examining the low, high and range measures
of muscle activity amplitudes in symptomatic and asymptomatic computer users
performing typing and mousing tasks. European Journal of Applied Physiology.
2009;106(2):243-51.

Elhai JD, Dvorak RD, Levine JC, Hall BJ. Problematic smartphone use: A
conceptual overview and systematic review of relations with anxiety and
depression psychopathology. Journal of Affective Disorders. 2017;207:251-59.
Augner C, Hacker GW. Associations between problematic mobile phone use and
psychological parameters in young adults. International Journal of Public Health.
2012;57(2):437-41.

Bianchi A, Phillips JG. Psychological predictors of problem mobile phone use.
Cyber Psychology & Behavior. 2005;8(1):39-51.

Ammati R, Kakunje A, Karkal R, Nafisa D, Kini G, Chandrashekaran P. Smartphone
addiction among students of medical university in South India: A cross-sectional
study. Ann Int Med Den Res. 2018;4(2):PY01-04.

Sterling M, Jull G, Kenardy J. Physical, and psychological factors maintain long-
term predictive capacity post-whiplash injury. Pain. 2006;122(1-2):102-08.
Vernon H. The Neck Disability Index: State-of-the-art, 1991-2008. Journal of
Manipulative and Physiological Therapeutics. 2008;31(7):491-502.

Vernon H, Mior S. The Neck Disability Index: A study of reliability and validity.
Journal of Manipulative and Physiological Therapeutics. 1991.

Xie YF, Szeto G, Madeleine P, Tsang S. Spinal kinematics during smartphone
texting-A comparison between young adults with and without chronic neck-
shoulder pain. Applied Ergonomics. 2018;68:160-68.

Weleslassie GG, Meles HG, Haile TG, Hagos GK. Burden of neck pain among
medical students in Ethiopia. BMC Musculoskeletal Disorders. 2020;21(1):01-09.
Menéndez CC, Amick Il BC, Jenkins M, Caroom C, Robertson M, Harrist RB, et
al. Upper extremity pain and computer use among engineering graduate students:
A replication study. American Journal of Industrial Medicine. 2009;52(2):113-23.
Lorusso A, Bruno S, L'Abbate N. Musculoskeletal disorders among university
student computer users. La Medicina del lavoro. 2009;100(1):29-34.
Bababekova Y, Rosenfield M, Hue JE, Huang RR. Font size and viewing distance
of handheld smart phones. Optometry and Vision Science. 2011;88(7):795-97.
Jung SI, Lee NK, Kang KW, Kim K, Do YL. The effect of smartphone usage
time on posture and respiratory function. Journal of Physical Therapy Science.
2016;28(1):186-89.

AlAbdulwahab SS, Kachanathu SJ, AlMotairi MS. Smartphone use addiction can
cause neck disability. Musculoskeletal Care. 2017;15(1):10-12.

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

Jenkins M, Menéndez CC, Amick lii BC, Tullar J, Hupert N, Robertson MM, et
al. Undergraduate college students’ upper extremity symptoms and functional
limitations related to computer use: A replication study. Work. 2007;28(3):231-38.

PARTICULARS OF CONTRIBUTORS:

1. Professor and Head, Department of Physiotherapy, Garden City University, Bangalore, Karnataka, India.
2. Professor, Department of Physiotherapy, Garden City University, Bangalore, Karnataka, India.

3. Associate Professor, Department of Physiotherapy, Garden City University, Bangalore, Karnataka, India.
4. Lecturer, Department of Physiotherapy, Sarvajanik College of Physiotherapy, Surat, Gujarat, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Anjali Suresh,

Professor and Head, Department of Physiotherapy, Garden City University, 16" KM
Old Madras Road, Virgonagr PO, Bangalore-560046, Karnataka, India.

E-mail: anjali.mpt@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None

® Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2021 Jun, Vol-15(6): YC01-YC03

PLAGIARISM CHECKING METHODS: tn Hetall

ETYMOLOGY: Author Origin

* Plagiarism X-checker: Mar 10, 2021
e Manual Googling: Apr 28, 2021
e iThenticate Software: May 20, 2021 (22%)

NA

Date of Submission: Mar 07, 2021
Date of Peer Review: Mar 25, 2021
Date of Acceptance: May 07, 2021

Date of Publishing: Jun 01, 2021


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

