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Abstract This study aimed to evaluate the effectiveness of smartphone addiction interventions among
university students. Selection criteria included university students, smartphone addiction interventions,
smartphone addiction, depression, anxiety, self-control and time of smartphone usage. A total of 915
articles were retrieved. From those, 15 studies from 13 articles fulfilled the inclusion criteria. A
meta-analysis showed that smartphone addiction interventions undergone by university students had
statistical significance in alleviating smartphone addiction (d=-1.57, 95% CIl:-2.84, -0.30), depression
(d=-3.73, 95% Cl:-4.97, -2.48), and self-control (d=7.28, 95% CI:2.76, 11.79); but were not significantly
effective in improving anxiety and reducing time of smartphone usage. The systematic review and
meta-analysis suggested that smartphone addiction interventions boost the alleviation of smartphone
addiction. However, it remains necessary to conduct well-designed randomized controlled trials,

including the consideration of various cultural characteristics.
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1. Introduction

Smartphone ownership is increasing rapidly
worldwide. According to Pew Research in the US,
Korea has the highest smartphone penetration
rate among 27 countries, with a penetration rate
of 95%. This is 20% higher than that of developed
countries that have an average rate of 76%[1],
and is a sharp increase from the 2011 of
31.3%l[2].

The emergence of smartphones has profoundly
impacted not only the daily lives of humans, but
society. The

also industry, education, and

increased use of the Internet, specifically
information sharing platforms via smartphones
has been advantageous to increasing efficiency
and productivity, such as in academics and work.
However, there are still negative effects, such as
access to pornography, excessive exposure to
violent games, language destruction, and human
rights violations like photographing people
without their consent[3].

Even though official diagnostic criteria for
smartphone addiction (SA) do not exist, the
definition of smartphone addiction (SA) varies
among scholars. Usually, SA has been defined as
the overuse of smartphone to the extent that it
disturbs user’s daily life[4]. However, unlike
conventional mobile phone or Internet addiction,
due to the convenience and enjoyment innate in
smartphone, its users have become too immersed
and have lost self-control[5]. SA may result in
poor physical health (e.g., blurred vision and
poor sleep quality) and mental health illnesses
(e.g., depression, anxiety, nervous personality,
compulsion, and impulsiveness)[4,6]. It may also
lead to social issues, such as negative effects on
one’s daily life and studies[7]. It may also bring
about various behavioral problems, such as
compulsive use, obsession, deviant behavior, and
the disturbance of reality testing, which is
characterized by disorder in daily life, virtual

world orientation, withdrawal, and tolerancel8].

According to a 2018 survey in Korea regarding
SA, middle school students comprised the group
with the highest potential usage risk(34.0%),
while university students comprised the topmost
high-risk user group(4.2%)[9]. Additionally for
university students, their smartphone penetration
rate was the highest at 99.8%[10]. In contrast to
adolescents, university students are free to use
their smartphones without adult supervision. As
such, they are more likely to develop SA. This is
problematic, as one’s time as a university student
is crucial for developing problem-solving skills
like discerning of identity and career choice, and
smartphone addiction could become a major
obstacle to such[11].

The college students are the period when the
most extensive development in self-identity
occurs[12], challenging various possibilities that
were not encountered during elementary, middle
and high school years, and pursuing the career
or values of one's choice after experiencing a
wide range of exploring career alternatives.
Therefore, successful career decision in college
students is related to the achievement of
self-identity, a developmental task. According to
Erikson's theory of self-identity, it takes time to
overcome the identity crisis or self-discovery to
form self-identity[13]. SA can be a major obstacle
to the achievement of these tasks, so the higher
the level of SA, the lower the self-identity
initiative and goal orientation level[14].

Most of the recent studies and systematic
reviews on smartphone addiction intervention
(SAID) have focused on elementary school students
and adolescents. For the former, typical studies
include cognitive behavioral therapy[15] and
group counseling[16]; for the latter, smartphone
game addiction prevention program[17], literature
therapy program(18], and meta-analysis[19].
However, a systematic examination focused on
university students regarding the effects of SAI
has yet to be performed. Given the current

situation, the number of university students with
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SA has increased. Nonetheless, it is necessary to
still objectively draw conclusions from only those
SAI studies

Therefore, this study attempted to conduct a

focused on university students.

meta-analysis and systematic review of SAI
studies focused on university students in Korea
and China. The
derived from

characteristics of the
interventions searching were
identified, and the effects of the intervention

were analyzed.

2. Methods

2.1 Eligibility criteria

The study selection criteria is based on
PICOTS-SD (Participants, Intervention, Comparisons,
Outcomes, Timing of Outcome Measurement,
Settings, Study Design): participants of this study
(P) were wuniversity students; method of
intervention (I) was SAI; comparison group (C)
was comprised of those not undergoing
interventions or programs comparable to the
main one; outcome of the study (O) was either
quantitative  valuables or descriptions of
parameters measured after intervention; timing
of outcome measurement (T) was the duration of
the intervention; setting of the study (S) was a
local community with universities and colleges;
and study design (SD) included all studies that

tackled SAls.

2.2 Literature search

Data search targeted articles published from
1999, the year when articles tackling SA began to
be published, to October 2019. The search
engines that were used were CINAHL, Cochrane
Pubmed, DBpia,
System (KISS), Korean
Medical Database (KMbase), KoreaMed, National
Digital Science Library (NDSL), and Research
Information Service System (RISS). Keywords

library, Embase, Korean

Information Service

used for the search were classified into three

categories; firstly, for the research target:
“university,” “undergraduate,” and “college;” secondly,
for the research topic: “smartphone,” “mobile
phone,” “cell phone,” “addiction,” “overuse,” and
research

“‘dependence;”, and lastly, for the

method:  “intervention,” “program,” “effect,”

“therapy,” and ‘“treatment.” The search was
limited to publications in Korean and English.
Each researcher independently reviewed the
data collection and selection process by
examining all studies to be included in the
analysis. In case of non-agreement among them,
the criteria for selection and exclusion were

reviewed until a consensus was reached.

2.3 Data extraction

The generic attributes and intervention
methods of the different studies were analyzed
with a framework consisting of 18 questions. In
detail, the analysis framework consisted of the
serial number, author(s), year of publication,
source of search, research design, target, data
collection method, and place of research, among
others. The analysis of the content of the
intervention methods focused on the following
attributes of the program: name, type, form,
duration, frequency, duration of each session,
total number of sessions, process of the control

group, and outcome measurement.

2.4 Data analysis

When there were three or more studies via
outcome variable, meta-analysis was performed.
The effect size was analyzed by using the
RevMan 5.3 program of the Cochrane Library.
The effect of the intervention was determined
the mean and standard

using the pooled

deviation upon data entry. In case of two
experimental groups, the study was divided into
individual studies based on previous studies[20].

Cochran’s chi-square test and Higgins I* test
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were used to investigate the homogeneity of the
studies while comprehensively estimating the
effect size of each. For those whose homogeneity
had been identified, the fixed effect model was
used, while the effect size was estimated using a
random effect model. In regard to the I° test
result determining heterogeneity, 25% or lower
was considered as low, 50% was considered as
medium, and 75% or more was considered as
large[21]. The statistical significance of the effect
size was evaluated based on the overall effect
test, 95% confidence interval(CI), and significance
level of 5%. According to the analysis criteria of
Cohen[22], the (ES)=0.20-0.50

represents a small effect, ES=0.50-0.80 represents

effect size

a medium effect, and ES=0.80 or more represents
a large effect. Publication bias of the studies was

tested with the funnel plot.

2.5 Methodological quality

Randomized controlled trial (RCT) studies were
assessed for methodological quality using a
seven-item scale of the Risk of Bias (RoB)[23]. A
eight-item scale of the Risk of Bias Assessment
Tool for Non-randomized Studies (RoBANS) was
used for NRCT[24]. For each item, the risk of bias
was designated as low, high, or unclear. Two

authors independently reviewed the studies and

non-consistent items were reevaluated after
reviewing the original text.
3. Results

3.1 Literature search

Based on the data selection criteria, 13 articles
were included in the systematic review. The
detailed data selection procedure is shown in Fig.
1. At first, 915 articles were identified using
search engines. After the exclusion of 488
duplicate articles, 427 articles were assessed for
eligibility. After assessment, 15 studies from 13

articles met the criteria and were deemed

eligible.

Avrticles identified through

Database searching (n=915)

CINAHL (n=27) NDSL (n=135)
Cochrane library (n=23) RISS (n=283)
Embase (n=122) KISS (n=45)
Pubmed (n=86) KMbase (n=10)
Dbpia (n=142) KoreaMed (n=42)
KISS (n=45) NDSL (n=135)
KMbase (n=10) RISS (n=283)
KoreaMed (n=42)

|

Articles after duplication removed
(n=427)

|

Articles screened on the basis of
title and abstract (n=427)

|

Full-text articles assessed for
eligibility (n=54)

Articles excluded (n=373)

—| Articles excluded with
reasons (n=41)

| 1. No university students
2. No smartphone

3. No experimental study

Articles included in qualitative
synthesis (n=13 articles, 15
studies)

Articles s excluded with
reasons (n=2)

1. No control group

2. No meanzSD

Articles included in meta—analysis
(n=10 articles, 12 studies)

Fig. 1. Flow diagram of the study selection process

3.2 Study characteristics
studies (13

articles) selected for the systematic review are
shown in Table 1 and 2[21-33]. Twelve of the

interventions were group therapies, and three

The characteristics of the 15

were individual therapies. The number of
sessions in the intervention ranged from 4 to 10.
Thirteen records had a control group, four of
which were RCT and nine of which were NRCT.
The total number of participants across all the
studies was 666, and the sample was
predominantly female (61.3%). Eleven records
measured SA (n=526 participants), six measured
depression (n=155 participants), five measured
time of smartphone usage (n=179 participants),
five measured anxiety (n=137 participants), three
measured impulsivity (n=79 participants), and

three measured self-control (n=54 participants).
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Table 1. First Descriptive Summary of Included Studies

Intervention

No. (y’:ele:?)t, ?:L(J)tLT:trry ?j:gg{ssggse (type, approach, Outcomes (Scale) Results

setting, session)

1 | Bang (2017), Single-group trial, Smartphone addiction Smartphone addiction Decreased smartphone
Korea [25] high risk group (n=20), management application, (SAPS-A), self-regulation addiction, improved

potential group (n=20), universal, individual, 5 days |(VCI), relationship (KIIP-SC) |self-regulation and relationship
general group (n=20)
% of female: 83.3
2 | Choi EM (2016, 1),|NRCT Motivational interviewing, Smartphone addiction Decreased depression and
Korea [26] Ex. (n=9), selective (smartphone (SAPS-A), depression impulsivity, improved
Con. (n=9) addiction high risk and (CES-D), anxiety (STAI), preparedness for change, no
% of female: 88.9 potential group by SAPS-A), |impulsivity (BIS), aggression  |improvement in smartphone
group, 120 minutes, 6 (AQ-K), resilience addiction, anxiety, aggression
intervention for 6 weeks (Ego-Resiliency Scale), and resilience
preparedness for change
(URICA)

3 | Choi EM NRCT Cognitive behavioral Smartphone addiction Decreased smartphone
(2016, 2), Korea |Ex. (n=9), counseling, selective (SAPS-A), depression addiction, depression and
[26] Con. (n=9) (smartphone addiction high  [(CES-D), anxiety (STAI), impulsivity, improved

% of female: 55.6 risk and potential group by  |impulsivity (BIS), aggression |resilience, no improvement in
SAPS-A), group, 120 minutes, |(AQ-K), resilience anxiety, aggression and
6 intervention for 6 weeks  |(Ego-Resiliency Scale), preparedness for change
preparedness for change
(URICA)
4 | Choi H (2018), NRCT Smartphone and SNS overuse|Smartphone addiction Decreased smartphone
Korea [27] Ex. (n=17), reduction program, universal, [(SAPS-A), SNS addiction addiction and SNS addition,
Con. (n=16) group, 90 minutes, 10 (SNS- APSCS), improved relationship, no
% of female: 63.6 interventions for 5 weeks self-differentiation (KSDI), improvement in
relationship (RCS) self-differentiation

5 | Choi HJ (2016, 1),|RCT Manual feedback program Time of smartphone usage, |No reduction in time and
Korea [28] Ex. (n=18), application, frequency smartphone usage |frequency of smartphone

Con. (n=52) selective(smartphone usage
% of female: 48.7 addiction high risk and

potential group by SAPS-A),

individual, 6 weeks

6 | Choi HJ (2016, 2),|RCT Automatic feedback program |Time of smartphone usage, |No reduction in time and

Korea [28] Ex. (n=19), application, frequency of smartphone frequency of smartphone
Con. (n=34) selective(smartphone usage usage
% of female: 56.6 addiction high risk and
potential group by SAPS-A),
individual, 6 weeks
7 | Choi JE (2019), |NRCT Cognitive behavioral therapy, |Smartphone addiction Decreased impulsiveness, no
Korea [29] Ex. (n=19), selective (top 25% score (SAPS-A), depression (BDI), |improvement in smartphone
Con. (n=21) based on SAPS-A), group, impulsivity (BIS-II), addiction, depression and
% of female: 57.5 60~70 minutes, 8 interpersonal anxiety (IAS) interpersonal anxiety
interventions for 8 weeks

8 | Ha (2016), Korea |NRCT Acceptance and commitment |Smartphone addiction Decreased smartphone
[30] Ex. (n=8), therapy, selective(smartphone |(SAPS-A), depression addiction and depression,

Con. (n=8) addiction high risk and (CES-D), self-control (SCRS), |improved

% of female: 57.5 potential group by SAPS-A + |acceptance and action acceptance and action,
top 25% score for depression |(AAQ-16) no improvement in
level), group, 90 minutes, 8 self-control
interventions for 4 weeks

9 | Kang (2015), Korea|[NRCT Mindfulness meditation, Time of smartphone usage, |Decreased time of smartphone
[31] Ex. (n=26), selective (top 25% score working memory capacity usage and implicit attitude

Con. (n=24) based on SAPS-A), group, 30|(VWMT), implicit attitude (IAT)|toward smartphone usage,
% of female: 62.0 minutes, 4 interventions for 5 improved working memory
days capacity

10 | Kim (2018), Korea |Single-group trial Smartphone detox program, | Smartphone addiction Decreased smartphone
[32] (n=16) universal, group, 6 sessions | (SAPS-A), mental health addiction and implicit attitude

% of female: not reported (NEO-PAS), positive toward smartphone usage,
psychological capital (PPCS), | improved mental health and
lifestyle management (LMS) | positive psychological capital

lifestyle management

11 | Lan (2018), China |NRCT Mindfulness—based Smartphone addiction Decreased smartphone
[33] Ex. (n=27), cognitive-behavioral (MPIAS), time of smartphone | addiction and time of

Con. (n=27) intervention, selective (cut-off| usage smartphone usage

% of female: 59.3

score =65 by MPIAS and
self-reported smartphone use
time >2 hours/day), group, 60
minutes, 8 interventions for 8
weeks
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12 | Lee (2015), Korea |RCT Integrated arts therapy, Depression (BDI), self-control | Decreased depression,
[34] Ex. (n=10), selective (cut-off score >40 | (SCRS), college life adaptation| improved self-control and
Con. (n=10) by SAPS-A), group, 90 (SACQ) college life adaptation
% of female: 40.0 minutes, 10 interventions for
5 weeks
13 | Nam (2019), Korea|NRCT Mindfulness—based Smartphone addiction Decreased smartphone
[35] Ex. (n=21), intervention, selective (cut-off| (SAPS-A), time of smartphone| addiction, functional
Con. (n=19) score 240 or daily life usage, functional impairment | impairment, depression, and
% of female: 62.9 disturbance score >14 based | (WASA), mental health stress, improved mental
on SAPS-A), group, 90 (MHC-SF), depression health, and self-regulation, no
minutes, 4 interventions for 4| (DASS-21), anxiety improvement in time of
weeks (DASS-21), stress (DASS-21),| smartphone usage and anxiety
self-regulation (VCI)
14 | We (2018), Korea [NRCT Meditation training, universal, | Smartphone addiction Decreased smartphone
[36] Ex. (n=88), group, 6 interventions for 6 | (SAPS-A), stress (LSS) addiction and stress
Con. (n=72) weeks
% of female: not reported
15 | Yu (2016), Korea |RCT Acceptance and commitment | Smartphone addiction Decreased smartphone
[37] Ex. (n=9), therapy, selective (SAPS-A), self-control (SCRS), | addiction and anxiety,
Con. (n=9) (smartphone addiction high anxiety (STAI), acceptance and| improved self-control and
% of female: 61.1 risk and potential group by action (AAQ-16) acceptance & action
SAPS-A), group, 120 minutes,
8 interventions for 4 weeks

AAQ-16=Acceptance & Action Questionnaire-16; AQ-K=Aggression Questionnaire—Korean version; ASR=Adult Self

Report; BDI=Beck Depression

Inventory: BIS=Barratt Impulsiveness Scale; CES-D=Center for Epidemiologic Studies—Depression Scale; DASS-21=Depression-Anxiety-Stress
Scale-21; |AS=Interaction Anxiousness Scales; IAT=Implicit Association Test; KIIP-SC=Short Form of the Korean Inventory of Interpersonal Problems
Circumflex Scale; KSDI=Korean Self-Differentiation Inventory; LCC=Life Stress Scale for college students; LMS=Lifestyle management scale;
MHC-SF=Mental Health Continuum Short Form; MPIAS=Mobile Phone Internet Addiction Scale; NEO-PAS=NEO Personality Assessment System; PPCS
= Positive psychological capital Scale; PWI = Psychosocial Well-being Index; RCS = Relationship Change Scale; SACQ=Student Adaptation to College

Questionnaire; SAPS-A

=Smartphone Addiction Proneness Scale for

Adults;

SCRE=Self-Control

Rating  Scale;

SCS=Self-Control ~ Scale;

SNS-APSCS=SNS Addiction Proneness Scale for College Students; SRS=Self-regulation Scale; STAlI=State-Trait-Anxiety Inventory; URICA=University
of Rhode Island Change Assessment Scale; VCI=Volitional Components Inventory; VWMT=Visual Working Memory Task; WASA=Work and Social

Adjustment Scale

Table 2. Second Descriptive Summary of Included Studies

Characteristis Categories N (%) / Mean
General Publication year 2015 2 (13.3)
2016 6 (40.0)
2017 1(6.7)
2018 4 (26.7)
2019 2 (13.3)
Country China 1(6.7)
Korea 14 (93.3)
Study design RCT 4 (26.7)
NRCT 9 (60.0)
Single-group trial 2 (13.3)
Participants Sample size <20 5 (33.3)
(Range=16~160, mean=44.41, 20-50 5 (33.3)
total= 666) >50 5 (33.3)
% of female <60 7 (46.7)
(Mean= 61.36) > 60 6 (40.0)
Not reported 2 (13.3)
Intervention Type ACT 2 (13.3)
Art therapy 16.7)
Application 3 (20.0)
CBT 3 (20.0)
Meditation 3 (20.0)
Motivational interviewing 16.7)
Integrated intervention 2 (13.3)
Approach Selective 11 (73.3)
Universal 4 (26.7)
Setting Individual 3 (20.0)
Group 12 (80.0)
Session Duration 87.50 min/session
(mean) Frequency 1.36 times/week
Total session 7.00 interventions
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3.3 SAl effects

Meta-analysis was performed on 12 studies (10
articles) which had control group and mean+SD.
Among them, nine studies were carried out as
interventions for SA reduction. The effect size
was -1.57(95% CI : -2.84, -0.30). This signified a
large effect size and high heterogeneity(I*=96%).
Six studies examined the effect on depression,
and the resulting effect size was -3.73(95% CI :
-4.97, -2.48). This signified a large effect size and
moderate heterogeneity(I’=51%). Three studies
examined self-control, and the resulting effect
size was 7.28(95% CI : 2.76, 11.79). This signified
almost no heterogeneity(I’=0%). The effect sizes
were not available for outcome variables, such as
anxiety (d=-0.64, 95% CI -2.00, 0.72),
impulsivity(d=-2.32, 95% CI : -5.64, 1.00), and
time of smartphone usage (d=-0.88, 95% CI
-2.14, 0.39), as shown in Fig. 2. After using the
funnel plot for the bias test to check the degree
of symmetry, the studies were evenly distributed

Experimental Control

Study or Subqroup Mean SD_Total Mean SD_Total Weight
1.1.1 Acceptance and commitment therapy

Ha 2016 aree 33 8 4226 607 8 106%
Yu 2018 3011 B6.03 9 4233 384 9 10.5%
Subtotal (95% CI) 17 17 21.0%
Heterogeneity Tau®= 0.00; Chi*= 009, dr=1(P=0.77);F= 0%
Testforoverall efect Z= 4 76 (P = 0.00001)

1.1.2 Cognitive behavioral therapy

Chol EM 2016 (2) 2911 B6.77 9 3138 336 a 11.0%
CholJE 2018 884 527 19 3367 663 21 11.4%
Lan 2018 71.38 169 27 8186 16.61 27 11.5%
Subtotal {85% CI) 55 57 33.9%
Heterogeneity: Tau®= 0.00; Chi® = 044, df= 2 {F = 0.80); F= 0%
Testforoverall efect Z= 3.33 (P =00009)

1.1.3 Integ rated intervention

ChalH 2018 1.96 063 17 242 081 16 11.3%
Subtotal (85% Cl) 17 16  11.3%
Heterogeneity: Mot applicable

Testforoverall effect Z= 200 (P =005)

1.1.4 Motivational interviewing

Chol EM 2016(1) 3083 685 12 3138 3.36 g 1MI1%
Subtotal (95% CI) 12 ] 11.1%
Heterogeneity: Mot applicable

Testforaverall efflect 7= 022 (F=083)

1.1.5 Meditation

MNam 2019 318 .23 21 3732 684 19 11.4%
e 2018 19,28 046 88 2249 055 72 11.2%
Subtotal (95% Cl) 109 91 22.6%

Heterogeneity Tau?= 1488, Chi*=113.00, df=1 (P = 0.00001), F= 93%
Testforoverall effect Z=132(FP=018)

Total (95% CI) 210 190 100.0%
Heterogeneity: Tau®= 3 68, Chi®= 101,76, df= 8 (P = 0.00001); F= 96%
Testforoverall efMect Z= 242 (F=003)

Testfor subaroun differances: Chi*= 1322 df=4 (P = 0.01). F=63.7%

28 Swmariphone addiction

5td. Mean Difference

This

indicated that there was no publication bias, as

in the statistically in significant area.

shown in Fig. 3.

3.4 Methodological quality

As a result of evaluating 4 RCTs, all studies
described incomplete outcome data and selective
reporting specifically, whereas two studies
showed high bias in blinding of participants(As
shown Fig. 4).

In the evaluation of NRCT and single-group
trial, all studies showed low bias in measurement
of expose, outcome evaluation, and selective
outcome reporting, but six studies showed high
bias in incomplete outcome data because of a
high dropout rate. Of those studies, four showed
high bias in confounding variables since the
were not

variables statistically corrected(As

shown Fig. 4).

Std. Miean Difference

IV, Random, 95% CI|

IV, Random, 85% CI

-2.03[3.20,-0.76)
-2,30 [-3.58, -1.06]
217 [-3.06, -1.27]

-

-0.40 [-1.34, 0.53]
-0.78 [-1.43,-0.14]
-0.64 [-1.18,-0.09]
-0.65 [-1.03, -0.27]

ol

3,-0.02)
3, 0.02]

=1
el

W
'
an

-0.10 [0D.96,0.77)
0.10 [0.96, 0.77]

H

-0.88 [-1.53, -0.23]
-6,36 [-7.13,-6,50)
-3.61 [-B.98, 1.76]

1.57 [-2.84, -0.30]

-4 -2 0 2 4
Favours [experimental] Favours [control]
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Experimental Control Mean Difference Mean Differemce
Study or Subgroup  Mean SD Total Mean SD Total \Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
1.2.1 Acceptance and commitment therapy
Ha 2016 14 9322 4 2583 547 8 27% -11.83[10.24,-4.02] e
Subtotal (95% Cl) 8 8 27% -11.63[-19.24, 4.02] e

Heterogeneity: Not applicable
Test for overall effect: £= 2.89 (P = 0.003)

1.2.2 Art therapy

Lee 2015 84 2.3 10 137 24 10 3BA% -5.30 [7.36,-3.24] ——
Subtotal (95% CI) 10 10 36.1%  -5.30[-7.36,-3.24] -
Heterogeneity: Not applicahble

Test for overall effect: 7= 503 (P < 0.00001)

1.2.3 Cognitive behavioral therapy

Choi EM 2016 (2) 14.44 874 9 1461 654 ] 2.6% -017 [-7.83,7.49] —
Chai JE 2019 206 276 19 548 B47T 21 1BT%  -343[646,-040] -
Subtotal (95% Cl) 28 30 19.4%  -2.99[-5.81,0.17] -
Heterogeneity: Chi*= 0.60, df=1 (P =0.44); F= 0%

Test for overall effect £=2.08 (P = 0.04})

1.2.4 Meditation

Ham 2014 343 346 2 532 335 19 34.6% -1.88[4.00, 0.22) —i
Subtotal (95% Cl) 21 19 34.6% -1.89 [4.00, 0.22] <>
Heterogeneity: Mot applicahble

Test for overall effect: Z=1.75{P = 0.08)

1.2.5 Motivational interviewing
Choi EM 2016 (1) 1092 302 12 1461 654 9  73% -3.69[-8.29, 0.81] I
Subtotal (95% Cl) 12 9 7.3% -3.69 [8.29, 0.91] B o
Heterogeneity: Mot applicable
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Fig. 2. Forest plots of effect size by smartphone addiction intervention

4. Discussion scarce. In order to objectively identify the effects

of SAI on university students, this study carried

Although SA has become an important health out a systematic literature review of 15 studies
issue, studies that systematically analyze the extracted from 915 articles. A meta-analysis of
development and effect of interventions 12 studies was also done to determine the effect

addressing SA on university students remain size of these interventions on SA, depression,
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Fig. 3. Funnel plots of effect size by smartphone
addiction intervention

anxiety, impulsivity, and time of smartphone
usage.

Regarding the cultural background of the
analyzed articles, 14 studies were conducted in
Korea and one was conducted in China. There
was no study that examined the effects of an
intervention university students situated in the
US or Europe.
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Fig. 4. Assessment of methodological quality

Furthermore, it may also indicate that SA is
increasing rapidly in East Asian countries, such
as Korea and China. Notably, previous studies[38]
showed similar results, which may be related to
overwhelming number of papers with East Asian

cultural backgrounds. For this reason, it

e

s
believed that further research is necessary for

the confirmation of cultural differences in SA.
According to recent studies, criteria for defining
and evaluating SA are unclear, and studies on its
prevalence  use d
measurement tools. Overall, this makes it difficult

to confirm differences between countries[39,40].

various  definitions a

=]

Therefore, research on the unified definition and
exact evaluation criteria for addiction should
first be done before doing further studies on SAI
Additionally, more studies without regional bias
must be conducted. In contrast to active trends
in studies focused on the effects of interventions
to address Internet addiction[41-43], which has
similar symptoms to those of SA, more active
research is necessary on studies for SA, as it is
increasing exponentially.

The results of this study showed that SAI had
positive effects on psychological problems (e.g.,
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depression and self-control), and the SA status of
university students. In particular, the effect size
for SA was large at -1.57 (95% CI : -2.84, -0.30).
However, it is difficult to directly compare this
result to those of other studies, as no studies
calculating the effect size of SAI for university
students was found by us. When compared to the
study that verified the effect of psychological and
pharmacological interventions on Internet
addiction from 16 articles[38] or to the study that
verified the effect of group counseling programs,
cognitive  behavioral therapy, and sports
interventions on Internet addiction from 58
article[44], the effect size of this present study
addiction

both

quantitative and qualitative studies that identify

was considerably robust. Since

behaviors  affect multiple factors,
and/or describe its effects, studies that identify
its effects in various aspects, such as emotional,
and cognitive, including changes in
itself,

conducted. Meanwhile, this study showed high

social,
addiction behavior should be actively
heterogeneity in the effect size of intervention.
This might be because the number of RCTs was
relatively small, thereby being included in the
analysis of NRCT; the results of each study were
measured using a variety of different tools; and
the types of intervention were diverse.

The intervention method that evenly affected
SA, depression, and self-control was the
Acceptance and Commitment Therapy (ACT).
After CBT, ACT is currently the intervention most
widely researched, as it is a relatively new

method[45].

Based on acceptance and awareness, ACT aims

socio-psychological intervention
to improve psychological flexibility in order to
build one’s capacity to cope with problems in life
and to move towards values that people want to
acquirel46,47]. The effectiveness of ACT on
alleviating addiction has been reported by
various specialists[48-50]. It improves self-control
reduces

and psychological well-being, and

depression, anger, fear of negative evaluations,

and irrational beliefs[51]. Moreover, it improves
quality of life in relation to mental health and
self-efficacy, and  reduces psychological
inflexibility[52].

Previous meta-analysis studies that evaluated
the effect of interventions on internet addiction
showed that integrated interventions that
combine various theoretical backgrounds are
more effective than single-background
programs[38,42]. Other studies, which collected
the opinions of field specialists, argued that
program contents that helped in improving
self-control, sociality, and self-confidence, and in
overcoming depression and anxiety, must be
included in SAI[53,54]. In this present study, only
two researchers used an integrated intervention.
Given all of this, further research on programs
with an integrated approach through various
theoretical backgrounds should be conducted.

The assessment of the methodology quality
evaluated the risk of bias throughout six areas.
Selection of participants, measurement of
exposure, and selective outcome reporting were
all considered low in bias. No sufficient
explanation was given for the blinding of the
outcome assessment. Although subject blinding
was excluded for quality assessment in some
cases, as it was too difficult to conduct given the
nature of psychosocial interventions, evaluator
possible when designing

blinding remains

studies. Therefore, research carried out with

evaluator blinding is necessary for the

improvement of the quality of intervention

studies. However, regarding this issue of

incomplete outcome data, bias was deemed low,
as the two groups had similar missing values and
Based on the

reasons for omission.

above-mentioned methodological quality
assessment, the qualitative aspect of intervention
research was at a moderate level.

The significance of this study is that it was the
first to comprehensively examine and analyze the
of SAI for students. This

effects university
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provided a basis for SAI development, effective

program management, and future research
direction. Nonetheless, this study had limitations.
First, while the literature search was conducted
using various electronic databases, only articles
published in English and Korean were included
in the analysis, with 14 of the 15 studies done in
Korea, and one study done in China. Second, in
order to increase the internal validity of the
meta-analysis, the effect size of the intervention
may be overestimated, as only a few RCT studies

in Korea have been carried out.

5. Conclusion

This study aimed to provide evidence for
clinical interventions by determining the effect of
SAI on university students’ SA, depression,
anxiety, self-control, and time of smartphone
usage. The results showed that SAI considerably
improved the SA, depression and self-control of
and China.

Subsequent interventions for university students

university students in Korea
with SA should reflect various characteristics,
such as the culture and region of the subject.
Additionally, a well-designed RCT, which
includes should be

implemented. This study was significant, as it

evaluator  blinding,
presented basic data and evidence by identifying
the characteristics and effect size of SAI for
university students, which can be used for the

development of more effective interventions.
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