
Table 1. Main results of included studies
	Source
	Year of study
	Study design
	Country
	Sample size
	Age range (Mean Age ±SD)
	% Female
	Definition of PSU
	Mean score or prevalence
	Assessment tool of PSU
	Assessment tool of depression anxiety stress
	

Outcomes

	[bookmark: bau005]


MehdiAkbari & al. 2021
	
	Cross Sectional
	
Iran
	
618
	
15 - 67 (27.31 ± 8.95)
	
63.6%
	PSU shares some core features with substance and behavioral addictions, including abstinence symptoms in periods of voluntary and involuntary separation
	
M(SD)=31.51 (10.37)
	
SAS-SV
	
HADS

	-positive and significant correlation of anxiety and depression with SAS-SV (p<0.01)
-depression predicted smartphone addiction level.






	Okasha & al. 2021
	2019/2020
	Cross Sectional
	Egypt
	
1380
	
18-26
(20.525±1.576)

	

55%
	phenomenon in which individual inability to regulate his smartphone use to the extent that it affects other aspects of life.

	
59.57%
(38.07±12.95)

	
SAS-SV
	
BDI 
BAI
	
High significant correlation between
scores of smartphone addiction and that of BDI, BAI.

	Saeed & al. 2021
	
	Cross Sectional
	Iran
	281
	18 - 39

20.9 ±
2.57
	55.2%
	Smartphone addiction (SA) is considered a form of
technological addiction that is known as the problematic and excessive
use of smartphones that disrupt daily life of users
	
55.86±14.17
	[bookmark: _Hlk99291336] SPAI
	[bookmark: _Hlk99291479]
 PHQ-9
	positive significant correlation between the SPAI-PV and PHQ-9
(r=0.47, p<0.001)

	[bookmark: _Hlk99291612]Zeidan & al.  2021

	2020
	Cross Sectional
	Lebanon
	461
	22.25±2.87
	70.9%
	Adopt Billieux et  al.’s definition :  “an inability to regulate one’s use
of the smartphone, which eventually involves negative
consequences in daily life” creating problems on social,
psychological and behavioral levels“
	
31.19±8.80
	
SAS-SV

	 TEMPS-M
	
higher depressive temperament (r=0.358) and anxious temperament (r=0.272) were significantly associated with more smartphone addiction (p<0.001)













	Buabbas & al. 2021
	
	Cross Sectional
	Kuwait
	1993
	11- 21  (15.28±  1.71).
	52.5%

	
	64.6%
	SAS-SV
	DASS-21
	positive correlation between students’ addiction to SD use and stress(r=0.42)
anxiety(r=0.29),
and depression(r=0.32).
with p<0.01.

	Alageel & al. 2021
	
	Cross Sectional
	Middle
East
	
506
	
≥ 21
	
68.77%
	consists of four main components: compulsive behaviors, tolerance, withdrawal, and
functional impairment
	
51%
	
SAS
	
PHQ9
	significant
association between high smartphone use and Major depressive disorder (MDD)
(r = 0.408) (P = 0.001)


	Zahir Vally & al. 2021
	2019/2020
	Cross Sectional
	
United Arab Emirates
	
261
	
18 -36 (21.51 ± 2.99)
	
65.1%
	“Maladaptive use of one's smartphone, which is
accompanied by functional impairment and symptoms that are reminiscent of those typically observed in substance use disorders”
	
Female: M = 35.17,
SD= 8.67; male: M = 32.53, SD = 7.60
	
SAS-SV


	
DASS-21
	
psychological scale scores were significantly related to PSU severity:
-depression (r=0.18; p<0.01)
-anxiety (r=0.20; p<0.01)


	Sanusi  & al. 2021
	2017 /2018
	Cross Sectional
	
Jordan
	
420
	17-27(20.9 ± 1.62)
	
75.5%
	
	M(SD)=
109.9 (23.83).
	
SAS
	[bookmark: _Hlk99292021]
PSS-10
	significant correlation between perceived stress and sleep quality.
significant correlation between PSU and sleep quality.



	Al Battashi & al. 2020
	2019
	Cross Sectional
	
Oman
	
404
	18-26
21.3± 1.6
	
64.1%
	
	Mean score 83.9 (SD=30.4)
(88.3(30.9)
Male
82.6(30.3) Female
p=0 .248)
	

SAS
	
DASS
	significant positive correlation between smartphone use and anxiety and stress

	Dalia El-Sayed Desouky.& al. 2020
	2017-2018
	Cross Sectional
	
Saudi Arabia
	

1513

	
20.58± 1.71
	
54.5%
	“The excessive uncontrolled use of the smartphone despite the awareness of the consequences, with the presence of withdrawal symptoms in any attempt to control”
	[59.51 (16.93)] (55–31 Male; 60–27Female)

	
[bookmark: _Hlk99292685]PUMP
	
TMAS,
BDI


	significant positive correlations between PUMP score and depression score (r = 0.534, P < 0.001), trait anxiety score (r = 0.225, P <0.001)
being female, older age, or having depression or trait anxiety were risk factors for smartphone addiction

	Nazi Derakhshanrad & al. 2020
	2018-2019
	Cross Sectional
	
Iran
	
1602


	42.2 ± 8.2 symptomatic neck pain group
43.2 (±8.8) years in the asymptomatic participants
	
64.1%
	
	20.3%.
(23.1% male vs.18.8% female)
	
SAS-SV
	 DASS-42
	workers with severe depression, anxiety or stress showed a higher prevalence of SO (P < 0.001 in all three cases)

	Fallahtafti & al.
2020
	
	Cross-sectional
	
Iran
	
389
	
12-18
	
52%
	
	
Mean score
30.85 ± 10.67
Female (M= 31.70) Male (M = 29.53)
	
SAS-SV
	[bookmark: _Hlk99292970]
 KADS
	significant positive relationship between smartphone addiction and depression (r = 0.41, p < 0.001)

	

Liat Turgeman & al. 2020

	2019
	Cross sectional
	
Israel
	
140
	22 - 35 (26+/-3.38 )
	
55.50%
	excessive use despite adverse consequences, withdrawal phenomena, and tolerance
	
Mean score
Total 96.22 (33.56)

95.89 (36.88) Male 96.58 (29.79)Female
	
 SAS
	[bookmark: _Hlk99293090]
 LSAS


	problematic smartphone use associated with high levels of social anxiety

	Sayeda Mohamed & al.
2020
	No reported
	Cross Sectional
	
Egypt
	
320
	No reported



















	54.7%
statistically significant difference between smartphone addiction and gender
	smartphone addiction is one form of behavioural addiction
including salience, mood change, preoccupation,
tolerance, lack of control, withdrawal symptoms, lies, excessive use and loss of interest, interpersonal and intrapersonal conflict and relapse.
	
95.8%

	
 SAS
	
HRSD

	
significant positive correlation between smartphone addiction and levels of depression

	Dorit Shoval & al. 2020










	2019
	Cross Sectional
	
Israel
	40
	19 - 30 (23± 2.4)
	
100%
	
	
	Objective and subjective smartphone night-time use

Independent questionnaire
	[bookmark: _Hlk99293370]
STAI, 
BDI-II




	
significant positive correlations between night time smartphone use on psychological well-being (trait anxiety, depression)


	[bookmark: _Hlk99293566]Zahir Vally & al. 2020
	2019-2020
	Cross Sectional
	
United Arab Emirates
	
453
	
18-24
(20.32 ±1.53)
	74.2%


	inability to control one’s use, increasing tolerance over time, withdrawal symptoms following periods of non-use, and the inability to terminate use of one’s smartphone even though detrimental consequences of overuse may already have presented
	
22.56 ± (5.03)


	
SABAS
	 DASS-21
	positive and significant associations with depression, anxiety, and stress











	Leili & al. 2019
	2014
	Cross Sectional
	Iran
	
224
	
	82.14%
	
	
97.8%
	Smartphone Addiction
Questionnaire
	[bookmark: _Hlk99293676]
DSI
	daily stress has direct, significant
relationship with the smartphone addiction (r=.269; p<0.05).

	Mohammadreza Miri & al. 2019
	2018
	Cross Sectional
	
Iran
	
353
	25.07 ± 6.29

	
75.5%

	
	72.6% moderate dependence and 2.4% severe dependence
	[bookmark: _Hlk99293833]
PMPAS
	
[bookmark: _Hlk99300864] SF-12, MCS
	significant and inverse relationship between mental component and mobile phone addiction (p<0.001)

	Hamidreza Saberi & al. 2019
	2016
	Cross Sectional
	
Iran
	
222
	18 - 50 (26.8 +/- 5.82)
	73%

	
	
14.4%

	Persian questionnaire designed by Mazaheri
	Second part of the questionnaire designed by Mazaheri
	The overall score of mobile‑phone addiction and stress had a significant relationship (P = 0.003).

	Mehdi Ranjbaran & al. 2019
	No reported
	Cross Sectional
	Iran
	334

	22.29 ± 3.50

	79%

	
	Mean score 119.83 ± 43.53
(122.02±43.95Female; 111.61±41.19Male)
	[bookmark: _Hlk99294165] MPPUS

	[bookmark: _Hlk99294232]
 GHQ-28
	
positive correlation between mobile phone dependency and total score of GHQ.
anxiety significant predictors of mobile phone dependency

	[bookmark: _Hlk99294405]Zahir Vally & al. 2019
	2018
	Cross Sectional
	United Arab Emirates
	
350

	18 – 33 (20.7  ± 2.14)


	74.4%

	
	29%
(M = 47.14, SD = 19.98).

	
MPPUS-10
	 CESD-10
	significant association between problematic phone use and depression.

gender and depression significant predictors of problematic mobile phone use.

	Aljohara A & al. 2018








	2017
	Cross Sectional
	Saudi Arabia
	

935
	[bookmark: _Hlk83382806]≥ 18 (31.7 ± 11)
	66.2%
	preoccupation, tolerance, lack of control, withdrawal, mood modification, conflict, lies, excessive use and loss of interest
	17% probably addicted.
64% slightly addicted.

	SAS-SV
	
 BDI II

	- significant positive linear relationship was present between smart phone addiction and depression.
- higher depression scores associated with higher smartphone addiction scores.


	Hassan Mahmoodi & al. 2018
	from September to December 2015
	Cross Sectional
	Iran
	
1034
	13-21
	63.64%
	inability to regulate one's use, which eventually involves negative consequences in daily life
	4.3%
(4.8% of female vs. 3.75 of male)
	[bookmark: _Hlk75034202]
MPAI

	
GHQ
	

Mobile phone P overuse increase the odds of poor mental health by 3.19 times.




	
Chung-Ying Lin & al. 2018
	
2017/2018
	
Cross Sectional
	
Iran
	
3807
	
15.53±  1.2
	
46.9%
	problematic smartphone use can be defined as a complex and conceptually
composite behavior that causes functional impairment, lack of control, and/or dysfunctional
coping
	
18%
	 

SABAS
	
DASS
	
Significant positive correlation between smartphone addiction and depression (r= 0.16; p< 0.01)
Anxiety (r=0.49; p< 0.01)
Stress (r=0.32; p<0.01).

	MarcNahas & al. 2018
	No reported
	Cross Sectional
	Lebanon
	
207
	18 – 65

(12.5%(35-64y)
27%(18-34y))

	52.5%

	technological addiction, shares four main factors: “compulsive behavior, functional impairment, withdrawal, and tolerance”
	20.2%

	MPPUS-10 
	
PHQ-2 
	No correlation between MPPUS and psychological problems such as depression.

	Nadine Zeeni & al. 2018
	
	Cross Sectional
	Lebanon
	244
	16 - 21
	63.93%

	
	
	[bookmark: _Hlk99295263]
MTUAS
	
DASS-21
	Stress positively correlated with mobile phone multimedia, positive ,negative and anxiety attitudes toward technology.
Anxiety and depression positively correlated with negative  and anxiety attitudes toward technology.

	Jocelyne Matar Boumosleh & al. 2017
	2014-2015
	Cross Sectional
	Lebanon
	688
	20.64±
1.88

	47%
	preoccupation, tolerance, inability to control craving, impairment of daily life functions, disregard to harmful consequences, and withdrawal.
	mean SPAI score: Junior 58.91 vs. Senior 53.28
(54.45(15.65)M;56.45(14.26)F)

	
SPAI
	
[bookmark: _Hlk99295502]PHQ-2 GAD-2
	
Higher total SPAI score significantly associated with higher depression score.
Higher total SPAI score significantly associated with higher anxiety score.




	Venkatesh & al. 2017
	2016
	Cross Sectional
	Saudi Arabia
	
189
	23.28 male, 23.30 female
	46.56%


	overuse of smart phones to the extent that it disturbs user’s daily lives
	71.96%
(60.29% male 39.71% female)
	SAS-SV
	Independent questionnaire of stress
	
 High stress levels associated significantly with the smart phone addiction.


	Najla Abdulaziz Al-Dossary & al. 2017
	December 2016 and January 2017
	Cross-sectional
	Saudi Arabia
	493
	>15 years
	100%
	Smartphone addiction is a form of technological addiction. Continuous consultation of smartphone despite its adverse effects, lose self-control over involvement in the behaviour, compulsive participation, and cravings that precede participation in the behaviour
	

58%
	

SAS-SV
	

[bookmark: _Hlk99295677] BDI-PC
	
smartphone addiction and depression were significantly and positively correlated.
· 

	Hawi & al. 2017
	2016
	Cross-sectional
	Lebanon
	381
	17 - 27
20.84±   1.92
	
	
	
	
SAS-SV
	
BAI
	smartphone addiction increases the odds by about five times (4.706)
of having high anxiety,

	Maayan Zhitomirsky & al. 2016
	2015
	Cross Sectional
	Israel
	
209
	Generation Z: ages 13-19
Generation Y: ages 20-35
Generation X: ages 36-68
	63%
	inability to limit the smartphone use despite its destructive effects on the user's functioning
	6%
Y>Z>X
(Mean T=2.7; Y=2.83;Z=2.74;X=2.41)
	SAS
	
	Generation Y received significantly greater addictive behavior scores than the other two generations. the effect of age on addictive behavior is non-linear.

	Samaha & al. 2016
	
	Cross-sectional
	
lebanon
	
249
	17-26
20.96±   1.93
	45.8%
	
	
44.6%
	
SAS-SV
	
PSS-10
	positive correlation (r =0 .2; p<0.002) Between risk of smartphone addiction and perceived stress.

	Tavakolizadeh & al. 2014
	2011
	Cross-sectional
	
Iran
	
700
	
18-30

	
44%
	
	
36.7%
	 MPAI
	
GHQ-28,
	significant difference between excessive mobile phone use with mental health status (P = 0.001).
 significant difference between excessive mobile phone use and depression and anxiety.

	[bookmark: _Hlk75034484]Babadi & al.  2014
	
	Cross-sectional
	
Iran
	
296
	
	
49.90%
	-Mobile phone addiction, as a mental impairment resulting from modern technology.
-Troubled mobile phone use can be accounted a form of technological addiction.
	
20.3%
15.7%
	32-point scale questionnaire of behavior associated with mobile phone use (Hooper and Zhou, 2007
)
	[bookmark: _Hlk99296026]
 SCL-90-R
	[bookmark: _Hlk99296175]significant negative relationship between mental health and general behavior of addiction to mobile phones (r= -0.383; p<0.001).

















[bookmark: _GoBack]M(SD)/Mean score, SO/ Smartphone Overuse, Y/ year, r/correlation coefficient, p/ p value, PSU/ Problematic Smartphone Use, SAS-SV/ Smartphone Addiction- Short Version, HADS/ Hospital Anxiety and Depression Scale, BDI/ Beck Depression Inventory, BAI/ Beck anxiety inventory, SPAI/Smartphone Addiction Inventory, PHQ-9/ Patient Health Questionnaire, TEMPS-M/ Temperament Evaluation of Memphis, Pisa, Paris, and San Diego, DASS/ Depression Anxiety and Stress Scale, SAS/ Smartphone Addiction Scale, PSS-10/ Perception of Stress Scale, PUMP/ Problematic Use of Mobile Phone, TMAS/ Taylor Manifest Anxiety Scale, KADS/ Kutcher Adolescent Depression Scale, LSAS/ Liebowitz Social Anxiety Scale, HRSD/  Hamilton Rating Scale of Depression, STAI/ State-Trait Anxiety Inventory, BDI-II/ Beck Depression Inventory second edition,  SABAS/ Smartphone Application-Based Addiction Scale, DSI/ Daily Stress Inventory, PMPAS/ Mobile Phone Addiction Scale,  SF-12/ Short Form 12 questionnaire, MCS/ Mental Component Summary ,MPPUS/ Mobile Phone Problem Usage Scale, GHQ-28/ General Health Questionnaire-28, CESD-10 /Centre for Epidemiological Studies Depression Scale, MPAI/Mobile Phone Addiction Index, MTUAS/ Media and technology usage,  GAD-2/ Generalized Anxiety Disorder, BDI-PC/ Beck Depression Inventory–Primary Care version, SCL-90-R/  the Symptom Checklist-90-R.
