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Abstract

Background: Smartphone addiction has increased exces-
sively among university students. Musculoskeletal disorders,
faulty posture and disturbance of postural control were linked
to smartphone use.

Aimof Study: The aim of this study was to identify the
effect of smartphone addiction on dynamic balance control
among physical therapy (PT) students.

Material and Methods: Forty healthy PT students were
assigned into two equal groups (group A: Non-smartphone
addicted, group B: Smartphone-addicted) based on their score
from the Arabic version of smartphone addiction scale-short
version (SAS-SV). All students were assessed for dynamic
balance by using the Biodex balance system (BBS). The
overall stability index (OSI), medial-lateral stability index
(MLSI) and anterior-posterior stability index (APSI) were
measured by the device.

Results: There were asignificant increasein al dynamic
balance indices (p=0.001) of the smartphone addicted group
compared to that of the non-smartphone addicted group.

Conclusion: Smartphone addiction can cause disturbance
of dynamic balance control among PT students.

Key Words. Smartphone addiction — Dynamic balance.
Introduction

SMARTPHONE use has increased extensively
al over theworld asit plays an essential rolein
everyone'slife. It does not only have the functions
of texting and calling, but it also has a diversity
of applications for social net working, productivity
and gaming. It also enables people to access the
internet at anytime and anywhere [1,2]. Moreover,
these different functions made people overuse their
smartphones that they neglected other aspects of
their life, which in turn gave rise to smartphone
addiction [3]. That iswhy most university students
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are more attached to their smartphones. It was
stated that the common day by day smartphone
use amongst them was about 4 hoursaday [4].

The increased dependence on smartphones
among university students has driven researchers
to investigate the prevalence of smartphone addic-
tion among them [3,5] . In Egypt, it was revealed
that among 420 PT students, 62.4% were considered
smartphone addicted [6] . One study reported that
36.5% of Saudi Arabias Medical Students were
smartphone addicted [7].

Smartphone addiction has been linked to several
disordersincluding; psychological, social, loneli-
ness, quality of life [g], respiratory, nervous [9],
dizziness, headaches, visual disorders [10], changes
in gait parameters, disturbance of postural control
[11,12]. Moreover, smartphone addiction was found
to be associated with increased muscul oskel etal
pain in the cervical spine, lower back and shoulders
[13].

Several musculoskeletal disorders were associ-
ated with smartphone addiction [14] . It was reported
that smartphone addiction could lead to increased
cervical disability [15], decreased cervical range
of motion [16], impaired cervical proprioception
[17] and reduced hand grip strength [18].

Further more, proprioceptive inputs from the
cervical spine, muscles, ligaments and joint cap-
sules along with the afferent information from the
visual and vestibular systems are essential for the
sensorimotor control system to help maintain good
postural stability and proper balance control [19].
Therefore, disturbance of proprioceptive inputs,
visual disturbance and dizziness could lead to
changesin the postural stability and balance control
[20,21] .
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Up to the authors knowledge; static balance
was widely investigated in previous researches
and there was alack in literature concerning the
impact of smartphone addiction on dynamic bal-
ance. It was reported that smartphone use caused
asignificant reduction in static balance control
[22]. Another study revealed that using smartphones
for texting or calling caused significant impairment
of static balance [23] . The immediate effect of
smartphone use on different musculoskeletal dis-
ordersincluding; cervical pain and balance, was
repeatedly investigated in previous literature
[24,25,26] . In the present study the SAS-SV was
used to determine the smartphone addiction level.
Therefore, the current study was designed to in-
vestigate the impact of smartphone addiction on
dynamic balance control among PT students.

Material and M ethods

The study was conducted at the outpatient clinic
of Faculty of Physical Therapy, Cairo University,
Egypt, from December 2021 to June 2022. The
approval of the Ethical Research Committee, Fac-
ulty of Physical Therapy, Cairo University, was
obtained in November 2021 (NO: P.T.REC/
012/003471).

Sudy design:
Thiswas a cross-sectional study, with analytical
observational design.

Sample size:

The G* POWER statistical software (version
3.1.9.2; Franz Faul, Universitat Kiel, Germany)
was used for sample size calculation [27]. A tota
sample size of 40 subjects was required to show
statistical significance. Calculation was made with
a=0.05, power=85% and effect size=0.88.

Subjects:

Forty PT students of both genders were recruited
from Faculty of Physical Therapy, Cairo University.
Subjects were classified into two equal groupsbased
on their scorein the (SAS-SV); group A: (Non-
smartphone addicted), group B: (Smartphone-
addicted). At first, al subjects filled out a ques-
tionnaire with their personal information, demo-
graphic data, a history of any injury and any existing
muscul oskeletal deformity.

Aim of study:

The aim of the study and the testing procedures
were explained to them. Aninformed consent form
was signed by the subjects prior to the assessment.

Inclusion criteria: Subjects were included if
they had a smartphone and their age were ranged
from 18-23 years old.

Exclusion criteria: Subjects were excluded if
they had any previous musculoskeletal injury or
surgery that may affect their balance, any congenital
abnormality or a deformity that could affect their
balance [22] and any vestibular pathology or report-
ed dizziness [28].

Assessment instrumentations and procedure:

1- Assessment of smartphone addiction by the
Arabic smartphone addiction scale- short ver-
son (SASSV):

The Arabic version of the SAS-SV has been
proven to have a high validity and good to excellent
reliability [29] . The scale includes 10 items and
evaluates 6 elements regarding the addictive be-
havior including “daily life disturbance - positive
anticipation - with drawal - cyberspace-oriented
relationships - Overuse and tolerance”. It hasa
cut-off score of 31 for males and 33 for females
[30] . Subjects were asked to respond to each item
on ascaeranging from 1 (strongly disagree) to 6

(strongly agree).

Subjects were classified into two groups based
on their score in the questionnaire. Group A (non-
smartphone addicted) included male subjects with
score less than 31 and females with score less than
33. Group B (smartphone-addicted) included male
subj ects with score more than or equal to 31 and
femal es with score more than or equal to 33.

2- Assessment of dynamic balance by the Biodex
Balance System:

Dynamic balance was assessed by the BBS
(Model 945-300-E617, Version 3.08, Shirley, NY,
USA). The BBSis and an objective and reliable
method for balance assessment [31]. It consists of
acircular platform that allows tilting up to 20
degreesin all direction (Fig. 1).

The device has different stability levels starting
from the 8th stage (the highest stability) and
progressestothe = stage (the least stability). All
subj ects were requested to stand on the platform
barefoot, arms by their side and looking straight
to the display screen [32] . They were evaluated
with eyes opened and maintained a bilateral stance
[33] . Stage 4 was selected for the assessment pro-
cedure. The Subject tried to maintain their center
of pressure in the smallest central circle (zone A).
The measurement time was 30 seconds per trial,
and 3 trials were performed with 1 minute rest
between trials. The mean values of the 3 scores
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were calculated. All subjects were trained 1 minute
before the assessment for adaptation of the machine.
The OSI, MLSI and APSI were assessed by the
device.

Fig. (1): The Biodex balance system.
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Satistical analysis:

The comparison of subject characteristics be-
tween groups was evaluated by conducting the
Unpaired t-test. Comparison of gender distribution
between groups was done by using the Chi-sgquared
test. The Shapiro-Wilk test was conducted to check
the normal distribution of the data. All the depend-
ent variables were normally distributed (p>0.05).
The homogeneity of variances by Levene's test
was conducted to ensure the homogeneity between
groups. One way Multivariate Analysis of Variance
(MANOVA) was conducted for comparison of OSl,
APSI and ML S| between groups. The level of
significance for all statistical tests was set at p<0.05.
All statistical measures were performed through
the statistical package for social sciences (SPSS)
version 25 for windows.

Results

The general Characteristicsof the subjects and
their demographic data are presented in (Table 1).

Table (1): General characteristics of subjectsin the study groups.

Non-smartphone Smartphone
addicted addicted !
I ¢ MD t-value p-value Sig.

X+8SD X +8D
Age (years) 21.65+ 153 21.85+1.49 0.2 -0.41 0.67 NS
Weight (kg) 61.5+11.14 65.95+11.26 —4.45 -1.25 0.21 NS
Height (cm) 165.55+8.01 165.75+7.32 0.2 -0.08 0.93 NS
BMI (kg/m?) 22.31+2.79 23.96+3.65 -1.65 -161 0.11 NS
X : Mean. MD: Mean difference. t-value: Unpaired t-value.

SD: Standard deviation.

Comparison of stability indices between non-
smartphone addicted and smartphone addicted
groups.

The one way MANOVA showed that there was
asignificant difference between the study groups
(F-value=6.45, p=0.001) and alarge effect size
(partiad eta squared=0.35). The OSI, APSI and

NS : Non significant.

p-vaue: Probability value.

MLSI of smartphone addicted group were signifi-
cantly higher compared to that of non-smartphone
addicted group (p=0.001). These results indicated
that there was a significant effect of smartphone
addiction on dynamic balance. (Table 2, Fig. 2)
shows the descriptive statistics and the significance
level of the dependent variables.

Table (2): Comparison of OSI, APSI and MLS| between non-smartphone addicted and

smartphone addicted groups.

Non-smartphone Smartphone
addicted addicted MD p-value Sig.
X +SD X +SD
osl 2.15+0.66 331+111 -1.16 0.001* S
APSI 1.72+0.51 2.68+0.97 -0.96 0.001* S
MLS 1.54+0.53 241+0.94 -0.87 0.001* S

X : Mean.
MD: Mean difference.

S(*): Significant.
p-vaue: Probability value.
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oSl APS| MLSI

Non-smartphone addicted
Smartphone addicted

Fig. (2): The mean value of OSl, APSI and MLSI for non-
smartphone addicted and smartphone addicted groups.

Discussion

The results of the current study demonstrated
that smartphone addiction caused a significant
increasein OSI, APS| and ML S| which indicated
that smartphone addiction had a negative effect on
dynamic balance among PT students. Different
studies have reported similar results; although
these studies used the daily hours of smartphone
use as an indicator of smartphone addiction rather
than using the SAS-SV. It was reported that using
asmartphone for more than 4 hours a day was
associated with a significant reduction in dynamic
balance control [26]. A similar study by Alshahrani
et al., [32] reported that subjects who used their
smartphones for more than 4 hours per day, showed
asignificant decrease in dynamic balance control
in healthy adults. It wasconcluded that dynamic
bal ance decreased immediately after 30 consecutive
minutes of smartphone use in healthy adolescents.
However, it was stated that these changesin the
dynamic balance after immediate smartphone use
were not permanent and could disappeared after 1
hour of not using the smartphone [34].

The visual system is considered one of the
crucia parts of the body's somatosensory system
that is responsible for postural control. Therefore
visual fatigue or any changes or disruption of the
visual feedback can cause significant changesin
balance control [35]. Although the effect of smart-
phone addiction on visual system has not been
investigated, different studies have found a con-
nection between smartphone use and visual distur-
bance. It was found that using a smartphone for
20 minutes could cause blurred vision and eye

strain [36] . It was also reported that visual fatigue
induced by smartphone use led toincreaseddynamic
postural sway and disruption of both static and
dynamic limit of stability which indicated impaired
balance control [37].

Moreover, smartphone use was found to have
an impact on the vestibular system. Dizziness was
suggested to be one of the side effects of smart-
phone use which in turn would cause disturbance
of balance control. It has been reported that playing
agame on a smartphone for 10 and 20 minutes
had caused significant impairment of static balance
control and increased the reported dizziness [22].
Similarly, Lee et al. (2019) [38] reveaed that using
a smartphone for 20 minutes caused disruption of
sensory information from both vestibular and visual
systems which led to increased dizziness and ocu-
lomotor symptoms. As aresult of these changes,
static balance control was disrupted.

The current study had afew limitations, as it
was only focused on undergraduate physical therapy
students. The Subjects ages ranged from 18 to 23;
therefore, the findings may not be generalized to
older subjects. Gender differences were not inves-
tigated in the present study.

Further studies will be recommended to inves-
tigate the effect of smartphone addiction on dy-
namic balance using older age groups. The differ-
ence between males and femal es should be
examined.

Conclusions:

According to the results of the present study,
smartphone addiction can lead to disturbance of
the dynamic balance control among physical ther-
apy students.

References

1- EITIVIPART A.C., VIRIYAROJANAKUL S. and RED-
HEAD L.: Musculoskeletal disorder and pain associated
with smartphone use: A systematic review of biomechan-
ical evidence. Hong Kong Physiotherapy Journal, 38 (2):
77-90, 2018.

2- WANGJ, LI M., ZHU D. and CAQ Y.: Smartphone
Overuse and Visual Impairment in Children and Y oung
Adults: Systematic Review and Meta-Analysis. Journal
of Medical Internet Research, 22 (12): 21923, 2020.

3- AL-BARASHDI H., BOUAZZA A. and JABUR N.: Smart-
phone Addiction among University Undergraduates: A
Literature Review. Journal of Scientific Research and
Reports, 4 (3): 210-225, 2015.

4- ATASA.H. and CELIK B.: Smartphone Use of University
Students: Patterns, Purposes, and Situations. Malaysian
Online Journal of Educational Technology, 7 (2): 54-70,
2019.



Samar M.A. Khalil, et al.

5- AKODU A K., AKINBO SR. and YOUNG Q.O.: Corre-
lation among smartphone addiction, craniovertebral angle,
scapular dyskinesis, and selected anthropometric variables
in physiotherapy undergraduates. Journal of Taibah Uni-
versity Medical Sciences, 13 (6): 528-534, 2018.

6- ELSERTY N.S,, HELMY N.A. and MOUNIR K.M.:
Smartphone addiction and its relation to muscul oskel etal
pain in Egyptian physical therapy students. European
Journal of Physiotherapy, 22 (2): 70-78, 2018.

7- ALHAZMI A.A., ALZAHRANI SH., BAIG M., SALA-
WATI E.M. and ALKATHERI A.: Prevalence and factors
associated with smartphone addiction among medical
students at King Abdulaziz University, Jeddah. Pakistan
Journal of Medical Sciences, 34 (4): 984-988, 2018.

8- CASEY B.M.: Linking psychological attributes to smart-
phone addiction, face-to-face communication, present
absence and socia capital. Graduation project, The Chinese
University of Hong Kong, Hong Kong, China, 2012.

9- LIN I.M. and PEPER E.: Psychophysiological Patterns
During Cell Phone Text Messaging: A Preliminary Study.
Applied Psychophysiological and Biofeedback, 34 (1):
53-57, 2009.

10- ALZAREA B.K. and PATIL S.R.: Mobile Phone Head
and Neck Pain Syndrome: Proposal of a New Entity.
Headache, 14 (5): 313-7, 2015.

11- LEE JH. and LEE M.H.: The effects of smartphone
multitasking on gait and dynamic balance. Journal of
Physical Therapy Science, 30 (2): 293-296, 2018.

12- STUTI W., SHARMA P., PRATAPY. and KUMAR N:
To Study the Effect of Smartphone Multitasking on Dy-
namic Balance in Y oung Adults.Indian Journal of Physi-
otherapy and Occupational Therapy, 16 (1): 527-529,
2022.

13- ALSALAMEH A.M., HARISI M.J,, ALDUAYJ M.A,,
ALMUTHAM A.A. and MAHMOOD F.M.: Evaluating
the relationship between smartphone addiction/overuse
and muscul oskeletal pain among medical students at
Qassim University. Journal of Family Medicine and
Primary Care, 8 (9): 2953-2959, 2019.

14- THORBURN E., POPE R. and WANG S.: Muscul oskeletal
symptoms among adult smartphone and tablet device
users: A retrospective study. Archives of Physiotherapy,
11 (1), 2021.

15 ALABDULWAHAB S.S., KACHANATHU S.J. and
ALMOTAIRI M.S.: Smartphone use addiction can cause
neck disability. Musculoskeletal Care, 15 (1): 10-12,
2017.

16- KARKUSHA R.N., MOSAAD D.M. and ABDEL KADER
B.S.: Effect of Smartphone Addiction on Neck Function
among Undergraduate Physical Therapist Students. The
Egyptian Journal of Hospital Medicine, 76 (4): 4034-
4038, 2019.

17- LEE J. and SEO K.: The comparison of cervical reposi-
tioning errors according to smartphone addiction grades.
Journal of physical therapy science, 26 (4): 595-598,
2014.

18- SAEED T.D. and HAFEEZ N.: Relationship of smartphone
addiction with hand grip strength and upper limb disability.
International Surgery Case Reports, 2 (2), 2021.

329

19- TRELEAVEN J.: Sensorimotor disturbances in neck
disorders affecting postural stability, head and eye move-
ment control. Manaul Therapy, 13 (1): 2-11, 2008.

20- ROIJEZON U., CLARK N.C. and TRELEAVEN J.:
Proprioception in muscul oskeletal rehabilitation. Part 1:
Basic science and principles of assessment and clinical

interventions. Manual Therapy, 20 (3): 368-377, 2015.

21- TRELEAVEN J.: Dizziness, Unsteadiness, Visual Distur-
bances, and Sensorimotor Control in Traumatic Neck
Pain. Journal of Orthopedic and Sports Physical Therapy,
47 (7): 492-502, 2017.

22- LEED.,HAN C,, LEE H. and SHIN D.: Effects of a
smart phone-based game on balance ability and dizziness
in healthy adult individuals. Journal of Human Sport and
Exercise, 14 (4), 2019.

23

ONOFREI R.R., AMARICAI E., SUCIU O., DAVID
V.L.,RATA A.L. and HOGEA E.: Smartphone Use and
Postural Balance in Healthy Y oung Adults. International

journal of environmental research and public health, 17
(9): 3307, 2020.

HYONG |.H.: The effects on dynamic balance of dual-
tasking using smartphone functions. Journa of Physical
Therapy Science, 27 (2): 527-9, 2015.

24

25- KIM S.Y. and KOO S.J.: Effect of duration of smartphone
use on muscle fatigue and pain caused by forward head
posture in adults. The Journal of Physical Therapy Science,
28: 1669-1672, 2016.

26- AZAB D.R.E., AMIN D.I. and MOHAMED G.|.: Effect
of smart phone using duration and gender on dynamic
balance. International Journal of Medical Research &
Health Sciences, 6 (1): 42-49, 2017.

27- KANG H.: Sample size determination and power analysis
using the G* Power software. Journal of Educational
Evaluation for Health Professions, 18 (17): 1-12, 2021.

28- CHO SH., CHOI M.H. and GOO B.O.: Effect of smart-
phone use on dynamic postural balance. Journal of physical
therapy science, 26 (7): 1013-1015, 2014.

29

FATHALLA M.M.: Egyptian Validation of Smartphone
Addiction Scale Short Version for Adolescents (SAS-SV).
International Journal of Psycho-Educational Science, 8
(3): 7-10, 2019.

30- KWON M., KIM D.-J.,, CHOH. and YANG S.: The
Smartphone Addiction Scale: Development and Validation
of a Short Version for Adolescents. Plos One, 8 (12):
€83558, 2013.

31- CACHUPE W. J.C, SHIFFLETT B., KAHANOV L. and
WUGHALTER E.H.: Reliability of Biodex Balance Sys-
tem Measures. Measurement in Physical Education and

Exercise Science, 5 (2): 97-108, 2001.

32- ALSHAHRANI A., ALY SM., ABDRABO M.S. and
ASIRI F.Y.: Impact of smartphone usage on cervical
proprioception and balance in healthy adults. Biomedical

Research, 29 (12): 2547-2552, 2018.

33- SCHMITZ R. and ARNOLD B.: Intertester and Intratester
Reliability of a Dynamic Balance Protocol Using the
Biodex Stability System. Journal of Sport Rehabilitation,
7 (2): 95-101, 1998.



330 Effect of Smartphone Addiction on Dynamic Balance Control

34- SHAFEEK M.M., BATTESHA H.H., WADEE A.N. and associated with reading from a smartphone in conditions
IBRAHIM H.M.: Influence of a smartphone use on dy- of light and dark. Applied Ergonomics, 68: 12-17, 2018.
namic balance in healthy adolescents, Human Movement, o7 b Rk Y.H., AN C.M. and MOON S.J.; Effects of visua
23 (2): 76-83, 2022. h A

fatigue caused by smartphones on balance function in

35- LATEINER J.E. and SAINBURG R.L.: Differential healthy adults. Journal of Physical Therapy Science, 29
contributions of vision and proprioception to movement (2): 221-223, 2017.
accuracy. Experimental Brain Research, 151 (4): 446-

454 2003, 38- LEED.,HONG S,, JUNG S, LEEK. and LEE G.: The
' i Effects of Viewing Smart Devices on Static Balance,

36- ANTONA B., BARRIO A.R., GASCO A., PINARA,, Oculomotor Function, and Dizziness in Healthy Adults.

GONZALEZ-PEREZ M. and PUELL M.C.: Symptoms Medical Science Monitor, 25: 8055-8060, 2019.

LS allgght (e p 0
SN (8 Sy baa! kel (! JLETL le
el g3lall ol (et

Doseall @LlhaaYl o ssall pls boiall aladiod ) pe oK1 Ll ga aolesl o3 TSI Cilgl] pladion] peaual Bgihind)
sraalall Al ool gy oI5 b Sl e TSI Cislagll (ylas] 55 b Gaiaill ob Talyall 38 (o il Casgd)

Tegandll) cipiegans ) ppdsioaly Cpmaiall SS (oa sumn 5806l Zaalay (pasall £30all L cyn Tl coansf SL31 3+ @
S L las! uliia (o Tupall Tacill b agilasa e £y ((SH Bl e ase i depaall LSHI LI e oo i o]
Soall SIS e g uliis S Lkl pian pasdl 05 (5 ppeil] dasaill)

Tl ie ((S31 Ell ese) o depamall b oLl uslia JMEA] 8 5aL ella o I Tuulyull ska il e s g
(S gl iasa 52) T deganall o giluill

raalall g 3tall ot gt (Sl ool U] Sl I s oF Sas S BBl aludiua] o] 1 il cnall 13



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

