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Table S1
Questionnaires and scales for measuring problematic smartphone use (PSU)
	[bookmark: _Hlk124786339]Paper title
	Questionnaire name
	Authors
	Sources of items
	Students or general population
	Item format
	Are the calculations based on the polychoric correlation matrix 
	EFA or CFA?
	Sample Size
	Factors
	Fit indexes based on CFA
	Internal consistencies: Cronbach’s α or McDonald’s ω?
	External validities or correlates

	Psychological Predictors of Problem Mobile Phone Use

	Mobile Phone Problem Use Scale (MPPUS)
	Bianchi & Phillips (2005)
	Literatures related to addiction and questions related with the social side of mobile phone use
	
University students and the general population (aged 18-85 years)
	From 1 (“not true at all”) to 10 (“extremely true”), 27 items
	No  
	-
	195 
	Tolerance, escape from other problems, withdrawal, craving, and negative life consequences in the areas of social, familial, work, and financial difficulties, loss of control over the amount of mobile phone usage and time spent on mobile phone–related activities, social motivational
aspects of mobile phone use
	-
	Cronbach’s α of the whole scale= 0.93
	MMPI-2 Addiction Potential Scale, Coopersmith Self Esteem Inventory, Eysenck Personality Questionnaire—Revised Short Scale, and mobile phone usage including social calls, business calls, and other features

	Problematic internet and cell-phone use: Psychological,
behavioral, and health correlates

	Cell-Phone Over-Use Scale (COS)
	Jenaro et al. (2007)
	Seven of the ten pathological gambling criteria in DSM–IV
	College students (aged 18-32 years) in Spain
	From 1(‘‘Never’’) to 6 (‘‘Always’’), 23 items
	No  
	-
	337
	-
	-
	Cronbach’s α of the whole scale= 0.87
	anxiety measured by BAI, depression measured by BDI, and other psychiatric disorders measured by GHQ-28

	The Role of Impulsivity in Actual and Problematic Use of the Mobile Phone
	Problematic Mobile Phone Use Questionnaire (PMPUQ)
	Billieux et al. (2008)
	Previous studies, for example Bianchi & Phillips (2005), Billieux et al. (2007)
	Young adults (aged 20-35 years) from the community
	From 1 (“I strongly agree”) to 4 (“I strongly disagree”), 30 items
	No  
	EFA and CFA
	339
	dangerous/prohibited use, financial problems and dependence-related
symptoms
	2(399) = 1093.78, RMSEA=0.072, AIC=1225.78,BIC=1862.81
	Cronbach’s α values: dangerous use = 0.65, prohibited use = 0.73, financial problems = 0.85, dependence = 0.84
	impulsivity measured by UPPS., and the number and duration of phone calls, number of SMSs sent per day

	Characteristics of excessive cellular phone use in Korean adolescents 

	Excessive Cellular Phone Use Survey (ECPUS) 
	Ha et al. (2008)
	Clinical experience and hypothesis from the authors
	Technical high school students (aged 15.9±0.8 years) in South Korea
	-


	
	No  
	-
	595
	control difficulty, a persistent need for connection with others, and specific communication patterns via cellular phone
	-
	Cronbach’s α of the whole scale= 0.87
	Beck Depression Inventory (BDI), Toronto Alexithymia Scale (TAS-20), Interactional Anxiousness Scale, Rosenberg Self-Esteem Scale, and Young’s Internet Addiction Scale (IAS)

	Leisure boredom, sensation seeking, self-esteem, addiction

	Mobile Phone Addiction Index (MPAI)
	Leung (2008)
	The Phone Problem Use Scale (MPPUS) developed by Bianchi & Phillips (2005) and the diagnostic criteria of pathological gambling from Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)
	Teenagers and young adults (aged 14-28 years) in Hong Kong
	From 1(“not at all”) to 5(“always”), 27 items
	No  
	EFA
	624
	inability to control craving, anxiety and feeling lost, withdrawal and escape, productivity loss
	-
	Cronbach’s α values: inability to control craving = 0.78, anxiety and feeling lost = 0.76, withdrawal and escape = 0.81, productivity loss = 0.79
	Leisure Boredom, Sensation-seeking, Self-esteem, Mobile Phone Call Usage, and Features Use

	Symptoms of problematic cellular phone use, functional impairment and its association with depression among adolescents in Southern Taiwan

	Problem Cellular Phone Use Questionnaire (PCPU-Q)
	Yen et al. (2009)
	The taxonomies of substance use dependence on the DSM-IV-TR
	Junior high and  senior high/vocational schools students (aged 12-19 years) in Southern Taiwan
	Yes or no,12 items
	No  
	-
	10191
	Symptoms of problematic cellular phone use including tolerance, withdrawal,  cellular phone use longer than intention, persistent desire and/or unsuccessful attempts to cut down or reduce cellular phone use, excessive time spent on cellular phone use or excessive effort spent on activities necessary to obtain cellular phone, giving up or reducing important social, academic, or recreational activities because of cellular phone use and continued heavy cellular phone use despite knowledge of having a persistent or recurrent physical or psychological problem likely to have been caused or exacerbated by cellular phone use
Functional impairment caused by cellular phone use including poor relationship with friends or classmates, poor academic performance, poor relationship with family members, compromised physical or psychological function and problems in financial affairs
	-
	Cronbach’s α of the whole scale= 0.854
	Depression measured by Center for Epidemiological Studies’ Depression Scale (CES-D)

	Needing to connect: The effect of self and others on young people’s involvement with their mobile phones

	Mobile Phone Involvement Questionnaire (MPIQ)
	Walsh et al. (2010)
	[bookmark: _Hlk129163553]Previous research on mobile phone, especially the framework of Brown’s (1993, 1997) behavioral addiction components including cognitive and behavioral salience, interpersonal and other activities conflict, relief/euphoria, loss of control/ tolerance, withdrawal, relapse and reinstatement
	Australian youths (aged 15-24 years)
	From 1 (strongly disagree) to 7 (strongly agree), 8 items
	No  
	EFA
	946
	Cognitive salience, behavioral salience, interpersonal conflict, conflict with other activities, euphoria, loss of control, withdrawal, relapses and reinstatement
	-
	Cronbach’s α of the whole scale= 0.78
	Mobile phone use frequency, self-identity, and validation from others

	Problematic mobile phone use in adolescence: a cross-sectional study

	Mobile Addiction Test (MAT)
	Martinotti et al. (2011)
	Self-developed questionnaire from Italian authors to assess problematic mobile phone use
	High school students (aged 15-24 years) in southern Italy
	A (1 point),   B (2 points), C (3 points), 10 items
	No  
	-
	2790
	-
	-
	-
	South Oaks Gambling Screen-Revised for Adolescents (SOGS-RA), Compulsive Buying Scale (CBS), Internet Addiction Test (IAT), Work Addiction Risk Test (WART), Exercise Addiction Inventory (EAI)

	Mobile-phone addiction in adolescence: the test of mobile phone dependence (TMD)
	The Test of Mobile Phone Dependence (TMD)
	Choliz (2012)
	Dependence disorder criteria from Diagnostic and Statistical Manual for Mental Disorders-Fourth Edition-Text Revision (DSM-IV-TR)
	Adolescents (aged 12–18 years)
	Likert-type scale ranging from 0 (never) to 4 (frequently) for 18 items; Likert-type scale ranging from 0 (completely disagree) to 4 (completely agree for another 28 items 
	No
	EFA
	2486
	Abstinence, Lack Control/ Problems, Tolerance/ Interference
	-
	Cronbach’s α of the whole scale= 0.94
	Basic parameters of mobile-phone use

	Development of a problematic mobile phone use scale for Turkish adolescents
	Problematic Mobile Phone Use Scale (PMPUS)
	Güzeller & Coşguner (2012)
	PMPUS developed by Billieux et al. (2008)
	Turkish public high school students (EFA: aged 16.12±0.86; 
CFA: aged 16.01±0.90)
	1 (never) to 5 (always); 32 items
	No
	EFA and CFA
	950 in total;
EFA:309;
CFA:641
	interference with negative effect, compulsion/persistence, and withdrawal/tolerance
	2(126) = 477.23, GFI=0.97, AGFI=0.90, NFI=0.95, TLI=0.96, CFI =0.97, RMSEA=0.066, SRMR=0.052
	Cronbach’s α of the whole scale= 0.94
	Beck Depression Inventory, UCLA Loneliness Scale

	A model of the relationship between psychological characteristics, mobile
phone addiction and use of mobile phones by Taiwanese university female students
	Mobile Phone Addiction Scale (MPAS)
	Hong et al. (2012)
	The internet addiction criteria by Young (1998)
	Female 
undergraduate students from three
universities in Taiwan
	From 1 (‘‘incompletely agreed’’) to 6 (‘‘completely agreed’’), 11 items
	No
	-
	269
	(1) Time
Management and its Problems 
(2) Academic Problems in School and its Influence 
(3) Reality Substitute 

	-
	Cronbach’s α values: the whole scale= 0.8645, Time
Management and its Problems = 0.8342, Academic Problems in School and its Influence = 0.8435, Reality Substitute = 0.6712
	the most frequently used mobile phone functions, mobile phone usage situation (mobile phone usage time per day, monthly money spent on mobile phone), mobile phone usage behavior (the number of calls per day, daily number of text messages sent), self-esteem, social extroversion and anxiety

	Development and Validation of a Smartphone Addiction Scale (SAS)
	Smartphone Addiction Scale (SAS)
	Kwon, Lee, et al. (2013)
	K-scale revised from Kimberly Young’s scale (Kim et al., 2008; Young, 2009) and items describing the features of smartphone
	Adults (aged 18-53 years, 26.06±5.96 years) from two companies and two universities in South Korea
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 33 items
	No
	EFA
	197
	daily-life disturbance, positive anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance
	-
	Cronbach’s α values: the whole scale= 0.967, daily-life disturbance = 0.858, positive anticipation = 0.913, cyberspace-oriented relationship = 0.876, overuse = 0.825, tolerance = 0.865
	Internet addiction measure by K-scale., Y-scale with replacing “Internet’’ with ‘‘smartphone’’, substance dependence and abuse diagnosis of DSMIV.

	The Smartphone Addiction Scale: Development and Validation of a Short Version for Adolescents

	The short version of Smartphone Addiction Scale (SAS-SV)
	Kwon, Kim, et al. (2013)
	SAS developed by Kwon, Lee, et al. (2013)
	2nd year junior high school students (average age =14.5 years) in South Korea
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No
	-
	540
	One factor as smartphone addiction
	-
	Cronbach’s α of the whole scale= 0.91
	Smartphone Addiction Proneness Scale (SAPS) and he Korean self-reporting internet addiction scale short-form scale (KS-scale)

	Measuring Problematic Mobile Phone Use: Development and Preliminary Psychometric Properties of the PUMP Scale
	Problematic Use of Mobile Phones (PUMP) Scale
	Merlo et al. (2013)
	informal interviews with several self-identified “cell phone addicts” with the first author; (2) the DSM-IV criteria for substance use disorders; (3) existing questionnaires measuring consequences of excessive internet use.
	Participants from public locations and university (aged 18-75 years, 29.8±14.1 years)
	From 1 (“strongly disagree”) to 5 (“strongly agree”), 20 items
	No
	EFA
	244
	One factor as Problematic Use of Mobile Phones (PUMP)
	-
	Cronbach’s α of the whole scale= 0.94
	Cellular Phone Dependency Tendency Questionnaire (CPDQ), the Cell Phone Use Questionnaire (CUQ), and the self-assessed smartphone use

	The validity and reliability of the Turkish version of the smartphone addiction scale-short form for adolescent
	The short version of Smartphone Addiction Scale (SAS-SV), the same as Kwon, Kim, et al. (2013)
	Akın et al. (2014)
	SAS-SV developed by Kwon, Kim, et al. (2013)
	high school students (average age=16.2 years)
	From 0 (“largely untrue”) to 4 (“largely true”), 10 items
	No
	CFA
	312
	One factor as smartphone addiction
	2(31) = 56.92, RMSEA= 0.052, NFI= 0.96, CFI= 0.98, IFI= 0.98, RFI= 0.94, GFI= 0.96, and SRMR= .040
	The internal consistency coefficient of the whole scale= 0.88
	Smartphone Addiction Proneness Scale (SAPS), The Korean self-reporting internet addiction scale short-form (KS-Scale)

	Psychometric properties of smartphone addiction questionnaire (SPAQ) among sultan qaboos university undergraduate students
	Smartphone Addiction Questionnaire (SPAQ)
	Al-Barashdi et al. (2014)
	From previous studies measuring smartphone addiction
	undergraduate students aged 18-27 years
	17 items
	No
	EFA
	140
	Productivity loss, feeling anxious and lost, disregard of harmful consequences, preoccupation, inability to control craving
	-
	Cronbach’s α of the whole scale= 0.764
	Level of smartphone usage, level of smartphone addiction symptoms appearances, smartphone addiction scale (SAS)

	The invisible addiction: cell-phone activities and addiction among male and female college students
	Manolis/Roberts Cell-Phone Addiction Scale (MRCPAS).
	Roberts et al. (2014)
	Two items adapted from a cell-phone addiction scale and two self-developed items
	College undergraduates in Texas (aged 19-22 years; average age=21 years)
	7-liket type response, 4 items
	No
	CFA
	164
	One factor as cell-phone addiction
	2(2) = 18.71, CFI = 0.94; IFI = 0 .94; BBNFT= 0.93 and RMSEA = 0.02.
	Cronbach’s α of the whole scale= 0.87
	daily engagements with activities on cell-phone

	A preliminary investigation into the prevalence and prediction of problematic cell phone use
	The Adapted Mobile Phone Use Habits (AMPUH) and The Adapted Cell Phone Addiction Test (ACPAT)
	Smetaniuk (2014)
	AMPUH: pathological gambling criteria based on pathological gambling in DSM-IV; ACPAT: Internet addiction Test developed by  Young (1998)
	Study1: undergraduate students (mean age = 21 years, age range: 18–59 years);
Study2: working adults  (average age = 32, age range: 18–74 years)

	AMPUH: yes or no, 10 items; ACPAT: from 1 (“rarely”) to 5 (“always”), 20 items
	No
	-
	Study1: 301; Study2: 362
	-
	-
	Cronbach’s α of the whole scale= 0.96
	Zung’s Self-Rating Depression Scale, Emotional Stability Scale, Rosenberg’s Self-Esteem Scale, Impulse Control scale, The Mobile Phone Problem Use Scale

	Development and Validation of the Smartphone Addiction Inventory (SPAI)
	Smartphone Addiction Inventory (SPAI)
	Lin et al. (2014)
	Chen Internet Addiction Scale 
(CIAS; S. H. Chen et al., 2003)
	Young adults (aged 22.9±2.0 years) of  two universities in Northern Taiwan
	From 1 (“strongly disagree”) to 4 (“strongly agree”), 26 items
	No
	EFA
	283
	compulsive behavior, functional impairment, withdrawal and tolerance
	-
	Cronbach’s α values:  the whole scale= 0.94, compulsive behavior = 0.87, functional impairment = 0.88, withdrawal = 0.81, tolerance = 0.72
	phantom vibration/ringing

	Development of Korean Smartphone Addiction Proneness Scale for youth
	Smartphone Addiction Proneness Scale (SAPS)

	D. Kim et al. (2014)
	Previous research about internet/phone addiction and the clinical experiences from the experts involved in this study
	Elementary, middle, and high school students in south Korea
	From 1 (“strongly disagree”) to 4 (“strongly agree”), 15 items
	No 
	CFA
	795
	Disturbance of adaptive functions, virtual life orientation, withdrawal, and tolerance
	NFI=0.943, TLI=0.902, CFI=0.962, RMSEA=0.034 
	Cronbach’s α of the whole scale= 0.880
	Mental health problems scale

	Prevalence of Problematic Mobile Phone Use in British Adolescents
	Mobile Phone Problem Use Scale for Adolescents (MPPUSA)
	Lopez-Fernandez et al. (2014)
	MPPUS developed by Bianchi & Phillips (2005)
	Secondary school pupils aged
between 11 and 18 years (young adolescents, 11–14 years, and older adolescents, 15–18 years) in London, UK
	From 1 (‘totally false”) to 10 (“completely true”), 26 items
	No
	EFA
	1026
	Tolerance, escape from problems, withdrawal, craving, negative consequences, social motivational 
	-
	Cronbach’s α of the whole scale= 0.97
	Mobile phone use

	Validation of a Malay Version of the Smartphone Addiction Scale among Medical Students in Malaysia
	Malay version of the SAS (SAS-M)
	Ching et al., (2015)
	SAS developed by Kwon, Lee, et al. (2013)
	First- and second-year medical students from Universiti Putra Malaysia
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 33 items
	No
	EFA
	228
	daily-life disturbance, positive anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance
	-
	Cronbach’s α values: the whole scale= 0.94, daily-life disturbance = 0.843, positive anticipation = 0.865, cyberspace-oriented relationship = 0.877, overuse = 0.837, primacy = 0.865, withdrawal = 0.861
	Internet Addiction Test

	Development of a Brief Instrument to Measure Smartphone Addiction Among Nursing Students
	Brief Instrument to Measure Smartphone Addiction for Nursing Students
	Cho & Lee (2015)
	A survey among nursing students, existing literatures and interviews with 6 nursing students who used smartphone over 2 and overused smartphone
	Nursing school students in south Korea
	From 1 (‘‘Never) to 5 (‘‘Always’’), 18 items
	No
	EFA and CFA
	EFA and CFA with the same sample, n=528
	Withdrawal, Tolerance, Positive expectancy, Interference with daily routines
	2(126)=441.814, GFI =0.909, AGFI = 0.876, and NFI = 0.907
	Cronbach’s α values: the whole scale = 0.902, withdrawal = 0.854, tolerance = 0.793, positive expectancy = 0.793, interference with daily routines = 0.801
	Distractions caused by smartphones  and opinions about smartphone use policies

	Problematic mobile phone use in adolescents: derivation of a short scale MPPUS-10
	The shortened scale of Mobile Phone Problem Use Scale (MPPUS-10)
	Foerster et al. (2015)
	Mobile Phone Problem Use Scale developed by Bianchi & Phillips (2005)
	7th, 8th and 9th grade students (aged 12–17 years) attending secondary schools in Central Switzerland
	From 1 (‘‘not true at all’’) to 10 (‘‘extremely true’’), 10 items
	No
	EFA
	First time: 377;
Follow-up:378
	Loss of Control, Withdrawal, Negative Life Consequences and Craving, Peer Dependence
	-
	Cronbach’s α of the whole scale = 0.85
	Objective mobile phone use traffic data, and original Mobile Phone Problem Use Scale (MPPUS-27)

	Exploring smartphone addiction: insights from long-term telemetric behavioral measures
	Smartphone   Addiction   Measurement   Instrument (SAMI)
	Tossell et al. (2015)
	Cellular Phone Addiction Scale (Koo, 2009) and Internet Addiction Test  (Young, 1998) 
	10 community  college  students and  24 major university students
	From never (1) to always (5), 15 items
	No
	--
	34
	One factor as smartphone addiction
	-
	-


	Objective mobile phone use data

	Exploring the dimensions of nomophobia: Development and validation of a self-reported questionnaire
	Nomophobia Questionnaire (NMP-Q)
	Yildirim & Correia (2015)
	Interviews with nine undergraduate students who had smartphone use problems identified by Test of Mobile Phone Dependence (TMD; Choliz, 2012)
	Undergraduate students (mean age = 20 years)  from a Midwestern university in the U.S
	From 1 (‘‘strongly disagree’’) to 7 (‘‘strongly agree’’), 20 items
	No
	EFA
	301
	Not being able to communicate, losing connectedness, not
being able to access information, and giving up convenience.
	-
	Cronbach’s α values: whole scale = 0.945, not being able to communicate = 0.939, losing connectedness = 0.874, not being able to access information = 0.827, giving up convenience = 0.814
	Mobile Phone Involvement Questionnaire (MPIQ)

	A growing fear: Prevalence of nomophobia among Turkish college students
	Nomophobia Questionnaire (NMP-Q)
	Yildirim et al. (2016)
	Nomophobia Questionnaire (NMP-Q) developed by Yildirim & Correia (2015)
	
College students (aged 20.02±1.65 years) at a public university in Turkey
	From 1 (‘‘strongly disagree’’) to 7 (‘‘strongly agree’’), 20 items
	No
	-
	537
	Not being able to communicate, losing connectedness, not
being able to access information, and giving up convenience.
	-
	Cronbach’s α values: the whole scale = 0.92, not being able to communicate = 0.90, losing connectedness = 0.74, not being able to access information = 0.94, giving up convenience = 0.91.
	Duration of mobile phone and smartphone ownership

	Smartphone Addiction Inventory (SPAI): Psychometric properties and confirmatory factor analysis
	Smartphone Addiction Inventory -Italian (SPAI-I)
	Pavia et al. (2016)
	Smartphone Addiction Inventory (SPAI) developed by Lin et al. (2014)
	College students (aged 20.02±1.65 years) at a public university in Italy
	From 1 (strongly disagree) to 4 (strongly agree), 26 items
	No
	CFA
	485
	Functional Impairment, Withdrawal, Compulsive Behavior and Tolerance
	2(44)=2303.40, CFI = 0.87, TLI = 0.95, RMSEA = 0.07; WRMW = 1.28
	Cronbach’s α values: the whole scale = 0.90, Time Spent = 0.73, Compulsivity = 0.70, Daily Life Interference = 0.74, Craving = 0.75, Sleep Interference = 0.81.
	Internet Addiction Test (IAT)

	Smartphone addiction among university students in the light of some variables
	a smartphone addiction questionnaire
	Aljomaa et al. (2016)
	Previous literatures and questionnaires relevant to this topic
	Students using smartphones and attending one  University in Saudi Arabia
	From 1 (“never or almost never true of me”) to 5 (“always or almost always true of me”), 80 items
	No
	-
	416
	overuse of smartphone, the technological dimension, the psychological social dimension, preoccupation with smartphones, and the health dimension 
	-
	Cronbach’s α of the whole scale = 0.97, Cronbach’s α of five dimensions ranged from 0.84 to 0.94
	Gender, social status, educational level, hours of daily use, monthly income

	Development of a Brief Multicultural Version of the Test of Mobile Phone Dependence (TMDbrief) Questionnaire
	Test of Mobile Phone Dependence-Brief (TMDbrief) 
	Chóliz et al. (2016)
	The test of mobile phone dependence (TMD) developed by  Choliz (2012)
	Graduate or postgraduate students (aged 18-27 years) from six regions: Southern Europe, Northwest Europe, South-America, Mesoamerica, Pakistan, and India
	From 0 (completely disagree) to 4 (completely agree), 12 items
	No
	EFA
	2028




	Abstinence, Abuse and interference with other activities, Tolerance and Lack of control
	-
	Cronbach’s α values: Abstinence = 0.81, Abuse and interference with other activities = 0.70, Tolerance = 0.75, Lack of control = 0.64.
	Gender

	Development and psychometric validation of the Brief Smartphone Addiction Scale (BSAS) with schoolchildren
	Brief Smartphone Addiction Scale (BSAS)
	Csibi et al. (2016)
	The 'components' model of addiction proposed by (Griffiths, 2005)
	Hungarian speaking schoolchildren aged 13.4± 2.22 years
	6-point agree-disagree Likert scale, 6 items
	No
	EFA
	441
	One single factor of smartphone addiction
	-
	Cronbach’s α of the whole scale = 0.82
	Smartphone Addiction Inventory (SPAI; Lin et al., 2014)

	Development and validation of the mobile addiction scale: the components model approach
	Mobile Addiction Scale (MAS)
	Fidan (2016)
	Previous relevant questionnaires and the components model proposed by Brown (1986) and Griffiths (1995)
	Most pf the participants aged 15-45 years and lived in  city-center the towns of Turkey
	-
	No
	EFA and CFA
	284
	withdrawal, relapse, tolerance, and salience
	2/df = 3.215, CFI = 0.916, RMR=0.078, GFI = 0.918, NFI = 0.905 and RMSEA = 0.088
	Cronbach’s α of the whole scale = 0.910
	-

	Development of a Problematic Mobile Phone Use Scale for university students: Validity and reliability study
	Problematic Mobile Phone Use Scale (PMPUS)
	Pamuk & Atli (2016)
	The previous relevant papers, university students’ answers for the open-ended questions on smartphone use and the criteria for substance use disorder and internet gaming disorder in the DSM V
	Students from a University in Turkey
	From 1 (“Not at all appropriate”) to 5 (“Completely appropriate”), 26 items
	No
	EFA and CFA
	725 in total; EFA:362; CFA:363
	Deprivation, Adverse outcomes, Control problem, Interaction avoidance
	GFI = 0.91, AGFI = 0.89, CFI=0.96, TLI = 0.95, RMSEA = 0.044, SRMR = 0.0419

	Cronbach’s α of the whole scale = 0.94
	Mobile Phone Problem Use Scale (MPPUS)

	Developing a shorter version of the Estonian smartphone addiction proneness scale (E-SAPS18)
	Estonian smartphone addiction proneness scale (E-SAPS18)
	Rozgonjuk et al. (2016)
	SAS developed by Kwon, Lee, et al. (2013)
	Adults (aged 18-71 years, mean age=26.10± 6.73 years) from social media posts and university mailing lists 
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 18 items
	No
	EFA and CFA
	767 in total; EFA:427; CFA:340
	Tolerance, positive anticipation, cyberspace-oriented relationships, withdrawal and physical symptoms
	2(125) = 269, RMSEA = 0.058, CFI=0.93, SRMR = 0.056
	Cronbach’s α of the whole scale = 0.87, Cronbach’s α of the five factors ranged from 0.68 to 0.82.
	The Estonian Internet Addiction Test, and the Visual Analogue Scale measuring subjective severity of smartphone addiction

	Development of a mobile phone addiction craving scale and its validation in a Spanish adult population
	Mobile Phone Addiction Craving Scale (MPACS)
	De-Sola et al. (2017)
	The Spanish scale of cocaine craving developed  
	
Participants aged 16- 65  years, , mean age=32.8± 11.67 years in Spain
	From 1 (not at all true) to 10 (completely true), 8 items
	No
	EFA and CFA
	1126
	One factor as mobile phone addiction craving


	CFI = 0.939, RMSEA = 0.124,SRMR = 0.040
	Cronbach’s α of the whole scale = 0.919
	The state anxiety of the State-Trait Anxiety Inventory, problematic cell phone use measured by MPPUS and impulsivity measured UPPS-P by, including the urgency, premeditation, perseverance, and sensation seeking scales

	An investigation into problematic smartphone use: The role of narcissism, anxiety, and personality factors
	Problematic Smartphone Use Scale
	Hussain et al. (2017)
	Modified DSM-5 criteria of Internet Gaming Disorder and the Internet Gaming Disorder Scale Short-Form (IGDS9-SF) developed by Pontes & Griffiths (2014, 2015)
	Smartphone users aged 13-69 years, mean age= 24.89 ±8.54 years
	From 1 (‘‘strongly disagree’’) to 5 (‘‘strongly agree’’), 9 items
	No
	-
	640
	One factor as problematic smartphone use

	-
	Cronbach’s α of the whole scale = 0.86
	Narcissism measured by the Narcissistic Personality Inventory, anxiety measured by the Narcissistic Personality Inventory, and personality factors measured by the Ten-Item Personality Inventory

	Assessment of the accuracy of a new tool for the screening of smartphone addiction
	The Brazilian version SPAI (SPAI-BR)
	Khoury et al. (2017)
	Smartphone Addiction Inventory (SPAI) developed by Lin et al. (2014)
	Undergraduate students in Brazil
	From 1 (“strongly disagree”) to 4 (“strongly agree”), 26 items
	No
	CFA
	415
	Compulsive behavior, functional impairment, withdrawal syndrome and tolerance syndrome
	2(293) = 767.861, CFI =0.913, TLI =0.905, RMSE =0.061, WRMR =1.465
	The Kuder-Richardson Coefficient of the whole scale = 0.887
	Addictions criteria proposed by Goodman (1990)

	Development and validation study of the Smartphone Overuse Screening Questionnaire
	Smartphone Overuse Screening Questionnaire (SOS-Q)
	Lee et al. (2017)
	Previous research about  smartphone/cell phone related scales, existing criteria, subject interviews 
	Participants from six ‘I will center’ locations in South Korea, mainly adolescents and young adults (mean age=22.12 ± 7.56 years) 
	4-point scale (Not at all, Sometimes, Often, or Always). 28 items
	No
	EFA
	158
	Preoccupation, loss of control, craving, insight, overuse, and neglect of other areas
	-
	Cronbach’s α values: the whole scale = 0.95, Preoccupation = 0.886, Loss of control = 0.874, Craving = 0.727, Insight = 0.902, Overuse = 0.630, Neglect = 0.718
	Young's internet addiction scale, Korean scale for internet addiction, and Smartphone Scale for Smartphone Addiction (S-Scale)

	Development of short-form and screening cutoff point of the Smartphone Addiction Inventory (SPAI-SF)
	Short-Form of Smartphone Addiction Inventory (SPAI-SF)
	Lin et al. (2017)
	Smartphone Addiction Inventory (SPAI) developed by Lin et al. (2014)
	Undergraduate and graduate students (aged 18-31 years, mean age=20.89± 1.58 years) in Taiwan
	From 1 (strongly disagree) to 4 (strongly agree), 10 items
	No
	CFA
	268
	compulsive behaviors, tolerance, withdrawal, and functional impairment
	CFI = 0.97, NFI = 0.94, IFI = 0.97, and RMSEA =0.061
	Cronbach’s α of the whole scale = 0.84
	Self-report time spent on smartphone use and Smartphone Addiction Inventory (SPAI)

	Short version of the Smartphone Addiction Scale adapted to Spanish and French: Towards a cross-cultural research in problematic mobile phone use
	The short version of Smartphone Addiction Scale (SAS-SV)
	Lopez-Fernandez, (2017)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Adults in Spain (aged 18-68 years, mean age=25.61± 11.65 years) and adults in Belgium (aged 18-73 years, mean age=29.111± 15.33 years) 
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No
	EFA
	Spanish adults: 281
Belgian adults: 144
	One factor as smartphone addiction

	-
	Cronbach’s α values: the whole scale for Spain = 0.88, the whole scale for Belgium = 0.90
	-

	Addiction-like Behavior Associated with Mobile Phone Usage among Medical Students in Delhi
	Mobile Phone Addiction Scale (MPAS)
	Basu et al. (2018)
	Self-administered questionnaire by the authors
	Undergraduate medical students in India (aged 18-68 years, mean age=20.48± 11.65 years)
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 20 items
	No
	EFA
	388
	Intense desire, impaired control, withdrawal, tolerance, decreased interest in alternate pleasures, and harmful use 
	-
	Cronbach’s α of the whole scale = 0.90
	-

	The Psychometric Properties of the Smartphone Application-Based Addiction Scale (SABAS)
	Smartphone Application-Based Addiction Scale (SABAS)
	Csibi et al., (2018)
	The Smartphone Application-Based Addiction Scale (SABAS) developed by Csibi
	English-speaking adults (aged 18-69 years, mean age=25.4 years)
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 6 items
	No
	EFA
	240
	A single factor as Smartphone Application-Based Addiction
	-
	Cronbach’s α of the whole scale = 0.81
	SABAS, the NMP-Q, the Brief Sensation Seeking Scale, the Deprivation Sensation Scale, and the Patient Health Questionnaire Depression Scale 

	Smartphone Restriction and Its Effect on Subjective Withdrawal Related Scores
	Smartphone Withdrawal Scale (SWS)
	Eide et al. (2018)
	Cigarette Withdrawal Scale (CWS) developed by Etter (2005)
	Participants aged 18-48 years (mean age=25± 4.5 years), 79.5% of the sample were full-time students attending higher education in Bergen
	From 1 (totally disagree) to 5 (totally agree), 15 items
	No
	-
	127
	Depression-Anxiety, Craving, Irritability-Impatience, Difficulty Concentrating
	-
	Cronbach’s α of the whole scale ranged from 0.88 to 0.92
	the Fear of Missing Out Scale (FoMOS) and the Positive and Negative Affect Schedule (PANAS)

	Problematic Smartphone Use: Investigating Contemporary Experiences Using a Convergent Design
	Problematic Mobile Phone Use Questionnaire-Revised (PMPU-Q-R)
	Kuss et al. (2018)
	PMPUQ developed by Billieux et al. (2008)
	Participants aged 13-68 years (mean age=25.5 years)
	From 1 (strongly disagree) to 4 (strongly agree), 17 items
	No
	EFA and CFA
	512
	Smartphone dependence, dangerous driving, and antisocial smartphone use factors
	2(101) = 190.424, CFI = 0.927, TLI = 0.906, RMSEA = 0.062, SRMR = 0.054
	Cronbach’s α of the whole scale = 0.88
	Smartphone Addiction Scale (SAS), Social Media Disorder Scale (SMD), psychopathological symptoms including depression, anxiety, stress (measured by Depression-Anxiety-Stress Scale, DASS-21), and ADHD symptoms, impulsivity measure by short form of the Barratt Impulsiveness Scale (BIS-15), and the big five personality traits (i.e., neuroticism, extraversion, conscientiousness, agreeableness and openness)

	Measurement Invariance of the Short Version of the Problematic Mobile Phone Use Questionnaire (PMPUQ-SV) across Eight Languages
	Short Version of the Problematic Mobile Phone Use Questionnaire (PMPUQ-SV)
	Lopez-Fernandez et al. (2018)
	PMPUQ developed by Billieux et al. (2008)
	Participants from eight European countries, mean age=26.505 ±9.395 years
	From 1 (‘I strongly agree’) to 4 (‘I strongly disagree’), 15 items
	Polychoric method was used in CFA
	Multigroup CFA
	3038
	Dangerous, prohibited, and dependent use
	2(87) = 1858.371, CFI = 0.947, TLI = 0.936, RMSEA = 0.082, SRMR = 0.074
	Cronbach’s α of the Dangerous use ranged from 0.77 to 0.90, Cronbach’s α of the Dangerous use ranged from 0.56 to 0.75, Cronbach’s α of the Dangerous use ranged from 0.82 to 0.90.
	-

	Short version of the Smartphone Addiction Scale in Chinese adults: Psychometric properties, sociodemographic, and health behavioral correlates
	The short version of Smartphone Addiction Scale (SAS-SV)
	Luk et al. (2018)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Participants (aged 18–96 years, mean age=43.3 ±15.7 years) in Hong Kong 
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No
	-
	3211
	One factor as smartphone addiction

	-
	Cronbach’s α of the whole scale = 0.844
	Sociodemographic factors, health behaviors, and chronic disease status

	Validation of a Spanish Questionnaire on Mobile Phone Abuse
	The Mobile Phone Abuse Questionnaire (ATeMo)
	Olivencia-Carrión et al. (2018)
	DSM-5 diagnostic criteria for addiction (American Psychiatric Association, 2013) and craving 
	Participants (aged 17–45 years, mean age=21.12 ± 3.05 years) Granada, Spain
	From 0 (strongly disagree) to 4 (strongly agree), 25 items
	Polychoric method was used in CFA
	-
	856
	Craving, loss of control, negative life consequences, and withdrawal syndrome
	2(265) = 274.18, GFI = 0.97, CFI = 1, AGFI = 0.97, NFI= 1, RMSEA = 0.021, SRMR = 0.06
	Cronbach’s α values: the whole scale = 0.91, Craving = 0.74, Loss of Control = 0.70, Negative Life Consequences = 0.77, Withdrawal Syndrome = 0.77.
	History of drug abuse and addiction behavior measure by the ULTICAGE CAD-4

	Reliability of the Arabic smartphone addiction scale and smartphone addiction scale-short version in two different Moroccan samples
	The Arabic Smartphone Addiction Scale (SAS); The short version of Smartphone Addiction Scale (SAS-SV)
	Sfendla et al. (2018)
	SAS developed by Kwon, Lee, et al. (2013); The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Sample 1: aged 14–64 years, mean age = 27.4 ± 6.4 years); Sample 2: mean age = 23.1 ± 4.6 years)
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 33 items in SAS; From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items in SAS-SV
	No
	EFA 
	750 in total; Sample 1: 440; Sample 2: 310
	Six factors of SAS: daily life disturbance, positive anticipation, withdrawal, cyberspace-oriented relationship, overuse, tolerance; one factor for SAS-SV
	-
	Cronbach’s α values: the whole SAS = 0.94, daily life disturbance = 0.81, positive anticipation = 0.86, withdrawal = 0.84, cyberspace-oriented relationship = 0.83, overuse = 0.78, tolerance = 0.81
	The short version of Smartphone Addiction Scale (SAS-SV)

	Psychometric Properties and Demographic Correlates of the Smartphone Addiction Scale-Short Version among Chinese Children and Adolescents in Hong Kong
	The short version of Smartphone Addiction Scale (SAS-SV)
	Cheung et al. (2019)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Primary school children and secondary school pupils (aged 7-17 years) in Hong Kong
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No 
	EFA and CFA
	1901
	SAS-SV Factor 1: Dependence; SAS-SV Factor 2: Problems; SAS-SV Factor 3: Time spent.
	2= 153, CFI = 0.96, TLI = 0.95, RMSEA = 0.06, CR = 0.90, AVE = 0.48
	Cronbach’s α of the whole scale = 0.86
	Time spent on phones per day, the Smart Device Addiction Screening Tool (SDAST), the Pittsburgh Sleep Quality Index (PSQI), the Multidimensional Scale of Perceived Social Support (MSPSS), and the Center for Epidemiological Studies Depression Scale for Children (CES-DC)

	Development Of A Smartphone Overuse Classification Scale
	Smartphone Overuse Classification Scale (SOCS)
	Ding et al. (2019)
	Individual and focus-group interviews and the experts 
	University students in Shanghai
	From 1 (‘‘strongly disagree’’) to 5 (‘‘strongly agree’’), 24items
	No
	EFA and CFA
	1296 in total;
EFA:849; CFA: 447
	Three subscales including social network app overuse (S-scale), recreational app overuse (R-scale), and information overload (I-scale). Each subscale contains three factors including cognitive disorder, behavioral disorder, and mood disorder.
	2/df of the three subscales were 2.20, 2.11 and 7.81 for the S-scale, R-scale and I-scale, respectively; the CFI values were 0.97, 0.98 and 0.91; the NFI values were 0.94, 0.97 and 0.89; and the RMSEA values were 0.052, 0.050 and 0.124.
	Cronbach’s α values: the whole scale = 0.849, social network app overuse (S-scale) = 0.813, recreational app overuse (R-scale) = 0.726, information overload (I-scale). = 0.706.
	Young’s Diagnosis Questionnaire (Young’s DQ) and the demographic information

	Reliability and construct validity testing of a questionnaire to assess nomophobia (QANP) 
	Questionnaire to assess nomophobia (QANP)
	Ferri-García & Olivencia-Carrión (2019)
	Previous literatures on scales measuring Nomophobia and the views from experts
	Participants (aged 17–55 years, mean age=23.19 ± 7.23 years) in Granada, Spain
	5 numeric responses, 11 items
	No
	EFA and CFA
	968 in total;
484 for EFA and CFA respectively
	Mobile Phone Abuse, Loss of Control, Negative Consequences
	GFI = 0.966, TLI = 0.936, RMSEA = 0.055
	Cronbach’s α values: the whole scale = 0.80, Mobile Phone Abuse = 0.75, Loss of Control = 0.64, Negative Consequences = 0.57.
	-

	An urdu adaptation of smartphone addiction scale-short version (SAS-SV)
	The short version of Smartphone Addiction Scale (SAS-SV)
	Khalily et al. (2019)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Participants (aged 11-30 years) at school schools, colleges and universities within Rawalpindi and Islamabad in Urdu
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No
	CFA
	348
	One factor as smartphone addiction
	CFI = 0.95, TLI = 0.93, NFI = 0.92, RMSEA = 0.05
	Cronbach’s α of the whole scale = 0.81
	-

	Metacognitions about problematic Smartphone use: Development of a self-report measure
	Metacognitions about Smartphone use Questionnaire (MSUQ)
	Casale et al. (2020)
	Previous studies relevant to this topic
	Participants (aged 15–70 years, mean age = 28.08 ± 9.81 years) in Italy
	From 1 (“Do not agree”) to 4 (‘‘Agree very much’’), 24 items
	No
	EFA and CFA
	701 in total; EFA:350; CFA:351
	F1 = positive metacognitions about emotional and cognitive regulation (MSUQ – PM ECR); F2 = negative metacognitions about uncontrollability and cognitive harm (MSUQ – NM UH); F3 = positive metacognitions about social advantages (MSUQ – PM SR).
	2(246) = 661.70, CFI = 0.95, RMSEA = 0.07, RMR = 0.04
	Cronbach’s α values: F1 = 0.91, F2 = 0.85, F3 = 0.74; Composite Reliabilities: F1 = 0.91, F2 = 0.86, F3 = 0.74.
	Problematic Smartphone use measured by SAS-SV (Kwon, Kim, et al., 2013), anxiety and depressive symptoms assessed by  The Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983)

	Development and validation of a Smartphone Impact Scale among
healthcare professionals
	Smartphone Impact Scale (SIS)
	Altamimi et al. (2020)
	Previous literatures related to the impacts of smartphone

	Participants (most aged 25–45 years, mean age = 40.72 ± 9.10 years) in Saudi
	From 1 (‘‘strongly disagree’’) to 5 (‘‘strongly agree’’), 23 items
	No
	EFA
	1436
	The extent of smartphone use, and the impact of smartphone use on personal and professional life.
	-
	Cronbach’s α of the whole scale = 0.91
	-

	Translation of the Chinese version of the Nomophobia Questionnaire and its validation among college students: Factor analysis
	Nomophobia Questionnaire (NMP-Q)
	Gao et al. (2020)
	Nomophobia Questionnaire (NMP-Q) developed by Yildirim & Correia (2015)
	College students (aged 16-25 years) in China
	From 1 (‘‘strongly disagree’’) to 7 (‘‘strongly agree’’), 18 items
	No
	EFA and CFA
	2000 in total; EFA:1022; CFA:978
	Factor 1: losing connectedness; Factor 2: giving up convenience; Factor 3: not being able to communicate; Factor 4: not being able to access information
	2/df = 4.967, GFI = 0.933, AGFI = 0.909, TLI = 0.942, IFI = 0.952, CFI = 0.952, RMSEA = 0.064, SRMR = 0.049
	Cronbach’s α values: the whole scale = 0.925, losing connectedness = 0.882, giving up convenience = 0.843, not being able to communicate = 0.895, not being able to access information = 818.
	Number of hours of mobile phone use and demographic information

	Factor structure and measurement invariance of the problematic mobile phone use questionnaire-short version across gender in Chinese adolescents and young adults
	Chinese version of the Problematic Mobile Phone Use Questionnaire-Short Version (C-PMPUQ-SV)
	Wang et al. (2020)
	PMPUQ-SV developed by Lopez-Fernandez et al. (2018)
	College and University students (aged 14-25 years) in China
	From 1 (‘‘strongly disagree’’) to 7 (‘‘strongly agree’’), 11 items
	No
	EFA and CFA
	2086 in total; 1043 for EFA and CFA respectively
	Dangerous use, perceived dependence, and prohibited use
	S-Bχ2 = 134.716, df = 41, P < 0.01; RMSEA = 0.047; CFI = 0.942; TLI = 0.922; SRMR = 0.41
	Cronbach’s α of the whole scale = 0.742
	Socio-demographic variables, patterns of mobile phone use, the Chinese version of the Smartphone Addiction Proneness Scale (C-SAPS), and the Depression Anxiety Stress Scales (DASS-21).

	Translation and psychometric evaluation of Smartphone Addiction Scale—Short Version (SAS-SV) among Chinese college students
	Smartphone Addition Scale—Chinese Short Version (SAS-CSV)
	Zhao et al. (2022)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Chinese college students (most aged 17–24 years, mean age = 20.49 ± 1.398 years)
	From 1 (‘‘strongly disagree’’) to 6 (‘‘strongly agree’’), 10 items
	No
	CFA
	557
	Tolerance, withdrawal and negative effect
	2/df = 1.883, RMSEA = 0.056, NFI = 0.954, RFI =0.935, IFI =0.978, TLI =0.969, CFI =0.978
	Cronbach’s α of sample 1= 0.829, Cronbach’s α of sample 1= 0.881.
	-

	Psychometric properties of the Smartphone Addiction Inventory-Short Form (SPAI-SF) in Brazilian adolescents
	Smartphone Addiction Inventory-Short Form (SPAI-SF)
	Andrade et al. (2022)
	Smartphone Addiction Inventory-Short Form (SPAI-SF) developed by Lin et al. (2017)
	Brazilian adolescents (mean age = 12.76 ± 1.00 years)
	10 dichotomous items (0= yes, 1= no)
	No
	CFA
	392
	Compulsive behavior, Functional Impairment, Withdrawal, Tolerance
	2/df = 1.07, RMSEA = 0.013, TLI =0.996, SRMR =0.037, CFI =0.997
	Cronbach’s of the whole scale = 0.722, McDonald’s ω of the whole scale = 0.725.
	Smartphone Addiction Scale - Short Version (SAS-SV), Internet Addiction Test (IAT), Depression, Anxiety and Stress Scale (DASS-21)

	The Italian version of the mobile phone problematic use scale for adults (MPPUS): A validation study
	Mobile Phone Problematic Use Scale for Adults (MPPUS)
	Agus et al. (2022)
	Mobile Phone Problem Use Scale (MPPUS) developed by Bianchi & Phillips (2005)
	Italian adults (aged 18–60 years, mean age = 21.7 ± 6.4 years)
	From 1 (“not at all true”) to 5 (“very true”)
	No
	EFA and CFA
	568 in total; EFA:260; CFA:308
	Factor 1: Withdrawal and social aspects
Factor 2: craving and escape from other problems
	2/df = 1.75, RMSEA = 0.05, TLI =0.95, WRMR =0.87, CFI = 0.96
	The ordinal reliability of factor 1 was 0.87. The ordinal reliability of factor2 was 0.91.
	Smartphone Addiction Scale (SAS)

	Short version of the smartphone addiction scale: Measurement invariance across gender
	The short version of Smartphone Addiction Scale (SAS-SV)
	Yue et al. (2023)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Chinese university students (aged 18–25 years, mean age = 20.28 ± 1.43 years)
	From 1(strongly disagree) to 6(strongly agree)
	Weighted least squares means and variance adjusted (WLSMV) estimator was employed
	CFA
	1112
	One factor as smartphone addiction
	2/df = 5.227, RMSEA = 0.062, CFI = 0.985, TLI =0.980, SRMR =0.029
	Cronbach’s α values: the whole scale = 0.883, male participants = 0.895, female participants = 0.872.
	-

	Validity, reliability, and correlates of the Smartphone Addiction Scale–Short Version among Japanese adults
	The short version of Smartphone Addiction Scale (SAS-SV)
	Hamamura et al. (2023)
	The short version of Smartphone Addiction Scale (SAS-SV) developed by Kwon, Kim, et al. (2013)
	Japanese adults who aged over 20 years old and had smartphone
	From 1(strongly disagree) to 6(strongly agree)
	-
	CFA
	Study 1: 99156.
Study2: 3419
	three-factor structure including Daily-life disturbance, Withdrawal, Others
	2(19) = 419.34, RMSEA = 0.059, CFI = 0.99, TLI =0.97
	Cronbach’s of the whole scale = 0.88, McDonald’s ω of the whole scale = 0.76.
	Another measure of PSU The short version of the Smartphone-based Internet Addiction Tendency Scale (SIATS-SV), Smartphone use time, Compulsive Internet Use Scale (CIUS), Internet Gaming Disorder Scale (IGD-9), The Alcohol Use Disorder Identification Test (AUDIT), The Adult ADHD Self-Report Scale-V.1.1 Symptoms Checklist (ASRS-V1.1), The Autism-Spectrum  Quotient (AQ), Impulsiveness, Big-five personality traits, The Obsessive-Compulsive Inventory (OCI), The Center for Epidemiological Studies Depression (CES-D), The Liebowitz Social Anxiety Scale (LSAS), The State-Trait Anxiety Inventory (STAI)


Table S2
The Initial Version of The Smartphone Use Problems Identification Questionnaire (SUPIQ)
	Designed Factor
	Item 
	Order in Survey

	Impaired Control
	I use my smartphone longer than I intend to.
	17

	
	I waste a lot of time on my smartphone.
	49

	
	When I start checking my smartphone, I find it hard to stop.
	37

	
	When I start checking my smartphone, I forget my initial aims of why I check my smartphone and get distracted by other content.
	11

	
	People around me tell me that I use my smartphone too much.
	55

	
	I try to restrict my smartphone use, but I fail to do so.
	18

	
	I automatically unlock my smartphone.
	48

	
	I automatically open apps on my smartphone.
	30

	
	I automatically check my smartphone, even when I just checked it.
	31

	Preoccupation
	I am emotionally attached to my smartphone.
	38

	
	I feel incomplete without my smartphone.
	45

	
	I have illusions (ringing/vibrating/blinking) about getting a new notification on my smartphone when there is nothing.
	6

	
	I have dreams about my smartphone (use).
	23

	
	I do not notice other things around me when I am using my smartphone.
	32

	Craving
	I long for my smartphone when I cannot use it.
	34

	
	I think about my smartphone even when I am not using it
	1

	
	I feel a strong urge to check my smartphone.
	2

	
	I feel a strong need to be available via my smartphone.
	35

	Escapism/Relief/Coping
	I know what to do in my free time without my smartphone. R
	56

	[bookmark: _Hlk130292174]
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).
	7

	
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	43

	
	My smartphone is the solution to my boredom.
	20

	Negative effects/
Consequences/Risks
	I miss planned school/work assignments due to my smartphone use.
	24

	
	My school/work performance is negatively influenced by my smartphone use.
	12

	
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	19

	
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	25

	
	I am distracted from my tasks at home (e.g., cleaning, cooking, household responsibilities, etc.) due to my smartphone use.
	9

	
	I spend less time on hobbies due to my smartphone use.
	13

	
	I cancel/miss in-person social activities with family/friends due to my smartphone use.
	51

	
	I check my smartphone even when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	57

	
	I (almost) get into accidents (e.g., driving a car/cycling/walking/crossing the road) due to my smartphone use.
	5

	
	I have physical complaints in some parts of my body (e.g., eyes/head/wrists/ fingers/ back/neck, etc.) due to my smartphone use.
	40

	
	I have sleep problems (e.g., falling asleep, staying asleep, etc.) due to my smartphone use.
	47

	
	I have diet problems (e.g., mindlessly eating more, forgetting to eat) due to my smartphone use.
	54

	
	I have attention problems due to my smartphone use.
	36

	
	I have memory problems due to my smartphone use.
	39

	
	[bookmark: _Hlk130831695]I can solve problems without my smartphone. R
	8

	
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, operating heavy machinery, etc.).
	29

	Ignorance of Negative Effects/Consequences/Risks
	I continue using my smartphone after others ask me not to.
	15

	
	I do not reduce my smartphone use when it negatively influences my personal life (e.g., work, school, family).
	52

	
	I can use my smartphone in traffic (e.g., cycling/walking/crossing the road, etc.) without endangering myself or others.
	26

	
	I use my smartphone in traffic (e.g., cycling/walking/crossing the road, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	53

	
	I do not reduce my smartphone use when I have physical health risks (e.g., physical problems, sleep problems, diet problems etc.) due to my smartphone use.
	4

	
	I do not reduce my smartphone use when I have cognitive problems (e.g., attention problems, memory problems, etc.) due to my smartphone use.
	28

	
	I use my smartphone in situations where I am not allowed to use it (e.g., cinemas, meetings, etc.).  
	44

	
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	21

	
	I tell lies about my smartphone use.
	16

	Tolerance
	I need to spend more and more time on my smartphone to satisfy myself.
	14

	
	I feel empty even though I spend a lot of time on my smartphone.
	3

	
	I feel unsatisfied even though I spend a lot of time on my smartphone.
	27

	
	I feel more and more impatient in boring situations due to my smartphone
	33

	Withdrawal
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	22

	
	I feel anxious/nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	46

	
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	42

	
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	10
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	Even though I am doing unimportant things on my smartphone, I feel angry when I get disturbed by others.
	50

	
	I feel a rush of happiness to get my smartphone back after I could not access it (due to e.g., exams, out of battery, etc.).
	41


Note. R in the table means the item need to be reversed in calculation (i.e., the negatively worded item).

Figure S3
The data screening procedure of the current study
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Table S4
Factor Loadings of the initial 24 items of SUPIQ based on EFA with the university community sample (N=292)
	[bookmark: _Hlk130492821]Final  order 
	Initial order
	Item
	Factor 1-Craving
	Factor 2-Tolerance
	Factor 3-Social Conflicts
	Factor 4-Coping
	Factor 5-Risky Use
	Factor 6-Withdrawal
	Factor 7-Habitual Use

	1
	1
	I think about my smartphone when I am not using it.
	.608
	
	
	
	
	
	

	2
	2
	I feel a strong urge to check my smartphone.
	.627
	
	
	
	
	
	

	3
	3
	I feel empty even when I spend a lot of time on my smartphone.
	
	.820
	
	
	
	
	

	4
	5
	I (almost) get into traffic accidents (e.g., when driving a car, when cycling, when walking, etc.) due to my smartphone use.
	
	
	
	
	.822
	
	

	5
	7
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).  
	
	
	
	.871
	
	
	

	6
	10
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	
	.862
	

	7
	15
	I continue using my smartphone after others ask me not to.
	
	
	.537
	
	
	
	

	8
	16
	I tell lies about my smartphone use.
	
	
	.863
	
	
	
	

	9
	19
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.799
	
	
	
	

	10
	21
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	
	
	.794
	
	
	
	

	11
	22
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	
	.674
	

	12
	25
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.749
	
	
	
	

	13
	26
	I can use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) without endangering myself or others.
	
	
	
	
	.540
	
	

	14
	27
	I feel unsatisfied even when I spend a lot of time on my smartphone.
	
	.555
	
	
	
	
	

	15
	29
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, crossing the road, operating heavy machinery, etc.).
	
	
	
	
	.857
	
	

	16
	30
	I automatically open apps on my smartphone.
	
	
	
	
	
	
	.906

	17
	31
	I automatically check my smartphone, even when I just checked it.
	
	
	
	
	
	
	.693

	18
	42
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	
	.763
	

	19
	43
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	
	
	
	.525
	
	
	

	20
	46
	I feel anxious/
nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	
	.795
	

	21
	48
	I automatically unlock my smartphone.
	
	
	
	
	
	
	.875

	[bookmark: _Hlk112753678]22
	53
	I still use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	
	
	
	
	.861
	
	

	23
	55
	People around me tell me that I use my smartphone too much.
	
	
	.689
	
	
	
	

	24
	57
	I check my smartphone when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	
	
	
	
	
	
	.569




	


[bookmark: _Hlk130831677]Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 24 items, 7 factors. Applied rotation method is oblimin in EFA. Only factor loadings >= .250 were listed in the table. The model fits were good: CFI = .991, TLI = .981, RMSEA = .036, SRMR = .032.



Table S5
Factor Loadings of the 27 items based on EFA with the university community sample (N=292)
	[bookmark: _Hlk155614232]Final order 
	Initial order
	Item
	Factor 1-Craving
	Factor 2-Tolerance
	Factor 3-Social Conflicts
	Factor 4- Risky Use
	Factor 5- Withdrawal
	Factor 6- Habitual Use
	Factor 7- Coping

	1
	1
	I think about my smartphone when I am not using it.
	.608
	
	
	
	
	
	

	2
	2
	I feel a strong urge to check my smartphone.
	.627
	
	
	
	
	
	

	3
	3
	I feel empty even when I spend a lot of time on my smartphone.
	
	.860
	
	
	
	
	

	4
	5
	I (almost) get into traffic accidents (e.g., when driving a car, when cycling, when walking, etc.) due to my smartphone use.
	
	
	
	.824
	
	
	

	5
	7
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).  
	
	
	
	
	
	
	.722

	6
	10
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	.853
	
	

	7
	14
	I need to spend more and more time on my smartphone to satisfy myself.
	
	.354
	.285
	
	
	
	

	8
	15
	I continue using my smartphone after others ask me not to.
	
	
	.536
	
	
	
	

	9
	16
	I tell lies about my smartphone use.
	
	
	.858
	
	
	
	

	10
	19
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.795
	
	
	
	

	11
	20
	My smartphone is the solution to my boredom.
	
	
	
	
	
	.309
	.373

	12
	21
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	
	
	.802
	
	
	
	

	13
	22
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	.658
	
	

	14
	25
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.742
	
	
	
	

	15
	26
	I can use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) without endangering myself or others.
	
	
	
	.536
	
	
	

	16
	27
	I feel unsatisfied even when I spend a lot of time on my smartphone.
	
	.544
	
	
	
	
	

	17
	29
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, crossing the road, operating heavy machinery, etc.).
	
	
	
	.855
	
	
	

	18
	30
	I automatically open apps on my smartphone.
	
	
	
	
	
	.905
	

	19
	31
	I automatically check my smartphone, even when I just checked it.
	
	
	
	
	
	.680
	

	20
	35
	I feel a strong need to be available via my smartphone.
	.268
	
	
	
	.306
	.290
	

	21
	42
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	.760
	
	

	22
	43
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	
	
	
	
	
	
	.648

	23
	46
	I feel anxious/
nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	.804
	
	

	24
	48
	I automatically unlock my smartphone.
	
	
	
	
	
	.868
	

	25
	53
	I still use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	
	
	
	.862
	
	
	

	26
	55
	People around me tell me that I use my smartphone too much.
	
	
	.679
	
	
	
	

	27
	57
	I check my smartphone when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	
	
	
	
	
	.580
	


[bookmark: _Hlk134388489][bookmark: _Hlk130462337][bookmark: _Hlk130562980]Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 27 items, 7 factors after 3 items have been restored. Applied rotation method is oblimin in EFA. Only factor loadings >= .250 were listed in the table. The model fits were good: CFI = .991, TLI = .983, RMSEA = .032, SRMR = .031. The three restored items were marked in bold.
[bookmark: _Hlk130461956]Table S6
Item-Total Correlations and Cronbach’s α of the 27 items version SUPIQ if single item gets deleted with the university community sample (N=292)
	Factor
	Final Order
	Initial Order
	Item
	Item-Total Correlation
	Corrected Item-Total Correlation
	Cronbach’s α  of the whole scale if the item got deleted
	Cronbach’s α  of the factor if the item got deleted

	Craving
	
	
	
	
	
	
	

	
	1
	1
	I think about my smartphone when I am not using it.
	.54
	.51
	.89
	.67

	
	2
	2
	I feel a strong urge to check my smartphone.
	.68
	.65
	.89
	.54

	
	20
	35
	I feel a strong need to be available via my smartphone.
	.65  
	.61
	.89
	.73

	Coping
	
	
	
	
	
	
	

	
	5
	7
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).  
	.38
	.32
	.89
	.61

	
	11
	20
	My smartphone is the solution to my boredom.
	.53
	.48
	.89
	.66

	
	22
	43
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	.63
	.59
	.89
	.45

	Habitual Use
	
	
	
	
	
	
	

	
	18
	30
	I automatically open apps on my smartphone.	
	.66
	.63
	.89
	.79

	
	19
	31
	I automatically check my smartphone, even when I just checked it.
	.73
	.69
	.89
	.80

	
	24
	48
	I automatically unlock my smartphone.
	.63
	.59
	.89
	.80

	
	27
	57
	I check my smartphone when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	.56
	.50
	.89
	.86

	Social Conflicts
	
	
	
	
	
	
	

	
	8
	15
	I continue using my smartphone after others ask me not to.
	.49
	.50
	.89
	.84

	
	9
	16
	I tell lies about my smartphone use.
	.54
	.60
	.89
	.79

	
	10
	19
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	.48
	.53
	.89
	.81

	
	12
	21
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	.46
	.51
	.89
	.83

	
	14
	25
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	.35
	.40
	.89
	.84

	
	26
	55
	People around me tell me that I use my smartphone too much.
	.58
	.61
	.89
	.81

	Risky Use
	
	
	
	
	
	
	

	
	4
	5
	I (almost) get into traffic accidents (e.g., when driving a car, when cycling, when walking, etc.) due to my smartphone use.
	.30
	.33
	.89
	.60

	
	15
	26
	I can use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) without endangering myself or others.
	.16
	.09
	.90
	.76

	
	17
	29
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, crossing the road, operating heavy machinery, etc.).
	.31
	.30
	.89
	.47

	
	25
	53
	I still use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	.31
	.34
	.89
	.55

	Withdrawal
	
	
	
	
	
	
	

	
	6
	10
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	.57
	.52
	.89
	.79

	
	13
	22
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	.62
	.63
	.89
	.80

	
	21
	42
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	.56
	.52
	.89
	.80

	
	23
	46
	I feel anxious/nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	.72
	.70
	.89
	.75

	Tolerance
	
	
	
	
	
	
	

	
	3
	3
	I feel empty even when I spend a lot of time on my smartphone.
	.43
	.36
	.89
	.55

	
	7
	14
	I need to spend more and more time on my smartphone to satisfy myself.
	.65
	.48
	.89
	.66

	
	16
	27
	I feel unsatisfied even when I spend a lot of time on my smartphone.
	.49
	.63
	.89
	.56


Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 27 items, 7 factors after 3 items have been restored. The Cronbach’s α values of the whole scale and the factors are as follows: the whole scale=.89, Craving=.73, Coping=.68, Habitual Use=.85, Social Conflicts=.85, Risky Use=.66, Withdrawal=.83, Tolerance=.69. Item-Total Correlation= correlation between the item and the total score from the scale, Corrected Item-Total Correlation= item-total correlation corrected for item overlap and scale reliability.
Table S7
Item-Total Correlations and Cronbach’s α of the 26 items version SUPIQ if single item gets deleted with the university community sample (N=292)
	[bookmark: _Hlk155200281][bookmark: _Hlk155200499]Factor
	Final Order
	Initial Order
	Item
	Item-Total Correlation
	Corrected Item-Total Correlation
	Cronbach’s α  of the whole scale if the item got deleted
	Cronbach’s α  of the factor if the item got deleted

	Craving
	
	
	
	
	
	
	

	
	1
	1
	I think about my smartphone when I am not using it.
	.55
	.51
	.90
	.67

	
	2
	2
	I feel a strong urge to check my smartphone.
	.68
	.65
	.89
	.54

	
	19
	35
	I feel a strong need to be available via my smartphone.
	.66
	.61
	.90
	.73

	Coping
	
	
	
	
	
	
	

	
	5
	7
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).  
	.38
	.32
	.90
	.61

	
	11
	20
	My smartphone is the solution to my boredom.
	.53
	.48
	.90
	.66

	
	21
	43
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	.63
	.59
	.90
	.45

	Habitual Use
	
	
	
	
	
	
	

	17

	
	30
	I automatically open apps on my smartphone.	
	.66
	.62
	.90
	.79

	18
	
	31
	I automatically check my smartphone, even when I just checked it.
	.73
	.69
	.89
	.80

	23
	
	48
	I automatically unlock my smartphone.
	.64
	.59
	.90
	.80

	26
	
	57
	I check my smartphone when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	.57
	.50
	.90
	.86

	Social Conflicts
	
	
	
	
	
	
	

	

	8

	15
	I continue using my smartphone after others ask me not to.
	.48
	.50
	.90
	.84

	
	9
	16
	I tell lies about my smartphone use.
	.55
	.60
	.90
	.79

	
	10
	19
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	.48
	.54
	.90
	.81

	
	12
	21
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	.47
	.51
	.90
	.83

	
	14
	25
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	.36
	.40
	.90
	.84

	
	25
	55
	People around me tell me that I use my smartphone too much.
	.59
	.62
	.90
	.81

	Risky Use
	
	
	
	
	
	
	

	
	4
	5
	I (almost) get into traffic accidents (e.g., when driving a car, when cycling, when walking, etc.) due to my smartphone use.
	.29
	.33
	.90
	.68

	
	16
	29
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, crossing the road, operating heavy machinery, etc.).
	.27
	.27
	.90
	.77

	
	24
	53
	I still use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	.29
	.33
	.90
	.61

	Withdrawal
	
	
	
	
	
	
	

	
	6
	10
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	.57
	.52
	.90
	.79

	
	13
	22
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	.62
	.63
	.90
	.80

	
	20
	42
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	.56
	.53
	.90
	.80

	
	22
	46
	I feel anxious/nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	.72
	.71
	.89
	.75

	Tolerance
	
	
	
	
	
	
	

	
	3
	3
	I feel empty even when I spend a lot of time on my smartphone.
	.43
	.36
	.90
	.55

	
	7
	14
	I need to spend more and more time on my smartphone to satisfy myself.
	.66
	.64
	.90
	.66

	
	15
	27
	I feel unsatisfied even when I spend a lot of time on my smartphone.
	.52
	.47
	.90
	.56


Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 27 items, 7 factors after 3 items have been restored. The Cronbach’s α values of the whole scale and the factors are as follows: the whole scale=.89, Craving=.73, Coping=.68, Habitual Use=.85, Social Conflicts=.85, Risky Use=.76, Withdrawal=.83, Tolerance=.69. Item-Total Correlation= correlation between the item and the total score from the scale, Corrected Item-Total Correlation= item-total correlation corrected for item overlap and scale reliability.












Figure S8. The Parallel Analysis Results and Scree Plot with the university community sample (N=292)  
[image: ]

Table S9. The Cronbach’s α of the three factors if the restored three item gets deleted with the university community sample (N=292) 
	[bookmark: _Hlk155200841][bookmark: _Hlk155200735]Factor
	Final Order
	Initial Order
	Item
	Cronbach’s α of the factor
	Cronbach’s α of the factor if the item got deleted

	Craving
	
	
	
	
	

	
	19
	35
	I feel a strong need to be available via my smartphone.
	.73
	.73

	Coping
	
	
	
	
	

	
	11
	20
	My smartphone is the solution to my boredom.
	.68
	.66

	Tolerance
	
	
	
	
	

	
	7
	14
	I need to spend more and more time on my smartphone to satisfy myself.
	.69
	.66











[bookmark: _Hlk130841523]Figure S10
[bookmark: _Hlk135165025][bookmark: _Hlk155258091]The network for the SUPIQ items with the university community sample (N=292) 

[image: ]
Figure S11
The centrality indices of the network for the SUPIQ items with the university community sample (N=292) 
[image: ]
Figure S12
The bridge centrality indices of the network for the SUPIQ items with the university community sample (N=292) 
[image: ]

Table S13
[bookmark: _Hlk155682957]Standardized Factor Loadings of the 26 items of the SUPIQ based on the CFA with the general population sample (N=397)
	Final order 
	Initial order
	Item
	Factor 1-Craving
	Factor 2-Tolerance
	Factor 3-Social Conflicts
	Factor 4- Risky Use
	Factor 5- Withdrawal
	Factor 6- Habitual Use
	Factor 7- Coping

	1
	1
	I think about my smartphone when I am not using it.
	.772
	
	
	
	
	
	

	2
	2
	I feel a strong urge to check my smartphone.
	.595
	
	
	
	
	
	

	3
	3
	I feel empty even when I spend a lot of time on my smartphone.
	
	.635
	
	
	
	
	

	4
	5
	I (almost) get into traffic accidents (e.g., when driving a car, when cycling, when walking, etc.) due to my smartphone use.
	
	
	
	.863
	
	
	

	5
	7
	Using my smartphone makes me feel better when I feel bad (e.g., sad, anxious, insecure, lonely, etc.).  
	
	
	
	
	
	
	.713

	6
	10
	I feel anxious/nervous when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	.721
	
	

	7
	14
	I need to spend more and more time on my smartphone to satisfy myself.
	
	.773
	
	
	
	
	

	8
	15
	I continue using my smartphone after others ask me not to.
	
	
	.836
	
	
	
	

	9
	16
	I tell lies about my smartphone use.
	
	
	.885
	
	
	
	

	10
	19
	I have conflicts with others (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.871
	
	
	
	

	11
	20
	My smartphone is the solution to my boredom.
	
	
	
	
	
	
	.705

	12
	21
	I hide my smartphone use from others (e.g., family, partner, friend, etc.).
	
	
	.785
	
	
	
	

	13
	22
	I feel angry when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	.869
	
	

	14
	25
	I jeopardize important relationships (e.g., family, partner, friend, etc.) due to my smartphone use.
	
	
	.859
	
	
	
	

	15
	27
	I feel unsatisfied even when I spend a lot of time on my smartphone.
	
	.630
	
	
	
	
	

	16
	29
	I use my smartphone in situations that could be physically dangerous (e.g., driving a car, cycling, crossing the road, operating heavy machinery, etc.).
	
	
	
	.807
	
	
	

	17
	30
	I automatically open apps on my smartphone.
	
	
	
	
	
	.740
	

	18
	31
	I automatically check my smartphone, even when I just checked it.
	
	
	
	
	
	.768
	

	19
	35
	I feel a strong need to be available via my smartphone.
	.680
	
	
	
	
	
	

	20
	42
	I feel angry when there are internet connection problems (e.g., unstable connection, no connection, etc.) on my smartphone.
	
	
	
	
	.682
	
	

	21
	43
	I distract myself from negative feelings (e.g., sad, anxious, insecure, lonely, etc.) by using my smartphone.
	
	
	
	
	
	
	.661

	22
	46
	I feel anxious/
nervous when I do not have access to my smartphone (e.g., exams, out of battery, etc.).
	
	
	
	
	.772
	
	

	23
	48
	I automatically unlock my smartphone.
	
	
	
	
	
	.710
	

	24
	53
	I still use my smartphone in traffic (e.g., driving a car, cycling, walking, etc.) even though I (almost) get into traffic accidents due to my smartphone use.
	
	
	
	.824
	
	
	

	25
	55
	People around me tell me that I use my smartphone too much.
	
	
	768
	
	
	
	

	26
	57
	I check my smartphone when I am entertaining myself in other ways (e.g., watching movies, TV series, reading, etc.).
	
	
	
	
	
	.554
	


[bookmark: _Hlk155682982]Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 26 items, 7 factors. Applied estimation method is weighted least squares estimation. 
Table S14
Standardized Correlations between factors of the SUPIQ based on the CFA with the general population sample (N=397)
	[bookmark: _Hlk155618123]Factors
	Factor 1-Craving
	Factor 2-Tolerance
	Factor 3-Social Conflicts
	Factor 4- Risky Use
	Factor 5- Withdrawal
	Factor 6- Habitual Use
	Factor 7- Coping

	Factor 1-Craving
	1
	
	
	
	
	
	

	Factor 2-Tolerance
	.846
	1
	
	
	
	
	

	Factor 3-Social Conflicts
	.632
	.875
	1
	
	
	
	

	Factor 4- Risky Use
	.494
	.803
	.943
	1
	
	
	

	Factor 5- Withdrawal
	.845
	.903
	.846
	.733
	1
	
	

	Factor 6- Habitual Use
	.886
	.797
	.507
	.475
	.733
	1
	

	Factor 7- Coping
	.850
	.917
	.698
	.621
	.797
	.906
	1


Note. SUPIQ=The Smartphone Use Problems Identification Questionnaire. This version contains 26 items, 7 factors. Applied estimation method is weighted least squares estimation. All the correlation coefficients are significant at .001 level.










[bookmark: _Hlk156230175]Figure S15
[bookmark: _Hlk123916917][bookmark: _Hlk124087654]Stability test with bootstrapping (nboots=2000) for network modeling (Fig 1.) with the university community sample (N=292)
[image: ]
Figure S16. The centrality indices for the network modeling (Fig 1.) with the university community sample (N=292)
[image: ]



Figure S17. The bridge centrality indices for the network modeling (Fig 1.) with the university community sample (N=292)
[image: ]
[bookmark: _Hlk156230276]Figure S18. The estimation of significant differences between edge weights and bootstrapped (nboots=100) confidence intervals of edge weights for the network modeling (Fig 1.) with the university community sample (N=292)
[image: ]
[bookmark: _Hlk156230248]Figure S19. Stability test with bootstrapping (nboots=2000) for network modeling with students sample (Fig 2.) with the general population sample (N=397)
[image: ]




[bookmark: _Hlk156230116]Figure S20. The centrality indices for the network modeling (Fig 2.) with the general population sample (N=397)
[image: ]
Figure S21. The bridge centrality indices for the network modeling (Fig 2.) with the general population sample (N=397)
[image: ]
[bookmark: _Hlk156230294]Figure S22. The estimation of significant differences between edge weights and bootstrapped (nboots=100) confidence intervals of edge weights for the network modeling (Fig 2.) with the general population sample (N=397)
[image: ]
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