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Objective: To assess the overall effectiveness of non-pharmacological
interventions on internet addiction (IA) in youth.

Method: Randomized controlled trials (RCTs) published from their inception
to April 1, 2023 were searched in Cochrane, Embase, Medline, Web of
Science, China National Knowledge Infrastructure, China Science and
Technology Journal Database, Chinese BioMedical Literature Database, and
WanFang Data. Two reviewers independently extracted data and evaluated
bias using the Cochrane Risk of Bias tool.

Results: Sixty-six studies performed from 2007 to 2023, with a total of
4,385 participants, were identified. The NPIs included group counseling,
cognitive behavioral therapy, sports intervention, combined interventions,
eHealth, educational intervention, positive psychology intervention,
sand play intervention, and electrotherapy. The results revealed that NPIs
significantly reduced IA levels (standardized mean difference, SMD: —2.01,
95% confidence interval, Cl: —2.29 to —1.73, I> = 93.0%), anxiety levels (SMD:
—1.07, 95%Cl: —141 to —0.73, 1> =72.4%), depression levels (SMD: —1.11,
95%Cl: =1.52 to —0.7, I =84.3%), and SCL-90 (SMD: —-0.75, 95%Cl: —0.97
to —0.54, I> =27.7%). Subgroup analysis stratified by intervention measure
showed that cognitive behavioral therapy, group counseling, sports
intervention, combined intervention, educational intervention, positive
psychology intervention, sandplay intervention, and mobile health were all
effective in relieving symptoms of |A except electrotherapy.

Conclusion: NPIs appear to be effective in the treatment of IA in youth,
which would act as an alternative treatment of IA. Further studies with larger
sample sizes and robust designs are needed.
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Introduction

Internet addiction (IA), a downside of rapidly developing digital
technologies and growing Internet accessibility, has aroused global
concern (1). It was initially defined by Young (1996) as “pathological
and compulsive internet use” and its core psychopathology is impaired
control (2). In 2018, the World Health Organization officially listed
Internet Gaming Disorder, a disorder due to addictive behaviors and
substantial use, in the 11th revision of the International Classification
of Diseases (ICD-11) (3). Being immature physically, mentally and
cognitively, the youth easily fall victim to IA. Currently, the global
prevalence rate of IA has reached 7.02% (4), with adolescents and
young adults in the majority, up to 25-30% of whom are being affected
worldwide (5). In addition, since corona-virus disease 2019 (COVID-
19), long isolation at home has witnessed an increase in sedentary
behavior and screen time, which aggravated IA among youth (6).
Typically featuring co-occurring disorders such as depression, obesity,
and attention deficit disorder (7), IA can affect adolescents’ academic
performance, reduce their quality of life, and even lead to social
adjustment disorders. As a consequence, there is a desperate need for
effective interventions against IA. Pharmacological and
non-pharmacological interventions (NPIs) are the existing treatments
for IA (8, 9). In contrast to NPIs, pharmacological treatments for IA,
such as sertraline and buspirone, have limited efficacy and are likely
to have side effects and complications (10, 11). Besides, severe adverse
effects following drug administration, and drug resistance in long-
term use cannot be avoided (12).

However, owing to their relatively higher safety profile and less side
effects compared to pharmacological interventions (13), NPIs gradually
arrest more attention from healthcare professionals. Described as a
treatment without a registered medication, NPIs can be applied
individually or in combination with other interventions (14). The main
NPIs in use at present for IA include group counseling, cognitive
behavioral therapy (CBT), sports intervention, combined interventions,
eHealth, educational intervention, positive psychology intervention,
sandplay intervention, and electrotherapy (15, 16). Widely as NPIs
have been used for IA, the evidence of NPIs and their inconsistent
effects found in numerous studies make it difficult to judge the overall
efficacy of NPIs on IA (17-19). In a multicenter cluster randomized
clinical trial (RCT), the use of CBT significantly eased symptoms of IA
in adolescents (17). However, no statistically significant difference was
identified in the results of another study using electrotherapy to treat
IA (20). Limitations in previous studies also add to the necessity of
more research, such as unclear classification of intervention methods.
A systematic review of the effects of NPIs on IA conducted by Zajac
(21) included only three types of interventions (CBT, family therapy,
other approaches). Meanwhile, neither the therapeutic effects of
psychological interventions on IA from a holistic perspective, nor the
effects of positive psychology and exercise intervention on IA were
explored in the study, which will increase the instability and
contingency of the results. Besides, insufficient sample size is also a
major drawback of previous literature. A research investigating the
impact of psychological interventions on IA had only six included
studies (16). Without sufficient data, the accuracy and objectivity of the
results were compromised. Another limitation in previous reviews (22,
23) is that some only analyzed the impact of NPIs on IA based on a
particular intervention method (such as psychological intervention)
rather than involving various NPIs, resulting in a partial understanding
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of the effect of NPIs on IA. Finally, the datasets included in previous
literature require updating, since quite a few studies on NPIs and IA
have been published recently with new evidence and findings presented
(17, 24). To sum up, the effect of NPIs on IA is unclear and needs
further discussion. The aim of this review is, therefore, to determine
the overall influence of NPIs on IA in youth by meta-analysis.

Methods

Our meta-analysis was conducted following Cochrane Collaboration
Handbook recommendations (25) and the PRISMA extension statement
for systematic reviews incorporating pairwise meta-analyses (26). All
analyses were performed based on previously published studies.
Therefore, no ethical approval or patient consent was required. The
PRISMA checKlist could be seen in the Supplementary Appendix 1.

Search strategies and study selection

An exhaustive strategic literature search was performed to identify
relevant RCTs regarding the efficacy of NPIs on IA and other
psychological outcomes in youth from the following databases: Web of
Science, Medline, Embase, Cochrane, Chinese National Knowledge
Infrastructure, Wanfang Data, China Science and Technology Journal
Database, and Chinese Biomedical Literature Database from their
inception to April 1, 2023. These studies were screened by using Boolean
logic operators in combination with medical subject terms and keywords
without any language and publication date restrictions. The following

» .

terms are used alone or jointly with each other: “IA disorder;” “internet

gaming disorder;” “psychological intervention,” “sports intervention,”
“DCS; “youth,” and “RCT.” A series of recursive searches were manually
carried out as complementary retrieval from top journals (such as
JAMA Psychiatry or Neuroscience and Biobehavioral Reviews) and
major international conference proceedings to avoid suitable articles
that meet our inclusion criterion (4, 27) being left out. Moreover, manual
searches were also conducted on the references of NPIs reviews as well
as articles that were presented in the form of abstracts. Details of search
strategies in all databases were shown in Supplementary Appendix 2.

All citations were managed by Endnote X9 software (Thompson
ISI Research Soft, Philadelphia, PA), and duplicate or overlapping
publications were removed automatically. Titles and abstracts from the
initial search were evaluated by 2 independent authors, and
discrepancies in this progress were resolved by discussion or judged
by a third author. Subsequently, a further full-text evaluation was
performed to ensure the studies’ accuracy and integrity.

Inclusion and exclusion criteria

The included studies must satisfy the following eligibility criteria.

Populations

Participants ranged from 15 to 24 years old with IA, diagnosed by
Young Diagnostic Questionnaire (YDQ) (28), Revised Chen Internet
Addiction Scale (CIAS-R) (29), or other IA scales (30).
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Interventions

The interventions could be any NPIs (e.g., exercise, or CBT) (17,
31). No restrictions were set on the types, duration, or frequency of
the interventions. Any form of pharmacological intervention was
excluded (e.g., bupropion) (11).

Comparators

The comparator group could be wait-list, usual care, or
placebo groups.

Outcomes

The primary outcome was IA, whose score was measured using a
valid and reliable scale. Depression, anxiety, and other indicators for
evaluating psychological symptoms were secondary outcome
measures. If multiple scales were used to assess the same outcomes in
one study, the main measurement of the outcomes was adopted for
this review. For studies without specifying the primary outcome
measure, the measurement obtained through the most commonly
used scale was included.

Study design

Only RCTs published without language restrictions were included
as their information was more likely to be unbiased than other
study designs.

Data extraction and quality assessment

Two reviewers independently drew key information from the
included articles. Information about the study design, first author,
publication year, interventions, duration, IA, as well as the
characteristics of participants such as age, sample size, and sex ratio
were sorted into a pre-designed comprehensive Excel form.
Disagreements between the two reviewers were resolved by discussion.
For unreported essential data in the original studies, the authors
would be contacted to retrieve the data.

Two independent reviewers assessed each publication’s risk of bias
(ROB) using the Cochrane Risk of Bias tool. This instrument consists
of seven items, and included studies were graded as having an
uncertain, low, or high risk of bias, respectively (32). For selection
bias, studies that clearly clarified the random sequence generation and
allocation concealment method were assessed as having a low risk of
bias; otherwise, the risk was regarded high. Performance and detection
bias were evaluated primarily based on whether the participants,
personnel, and result evaluators were blinded or not. For attrition bias,
studies with essential data missing, particularly primary outcome data,
were classified as high-risk, since incomplete data would directly affect
our subsequent analysis. We evaluated selective bias based on whether
or not the study lacked secondary outcomes or reported insufficient
data, such as their features. For other potential bias, we categorized
them based on the full-text search to find out the causes, whether due
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to less rigorous study designs or apparent inconsistency with past
studies. The risk bias of all the above items would be judged as “unclear
risk” if the study failed to address relevant items. In addition, the ROB
aimed to assess the methodological quality but was not used as a
criterion for study selection.

Statistical analyses

Following the Cochrane Collaboration Handbook, a traditional
pairwise meta-analysis was carried out using random effects models
by STATA software version 14.0 (Stata, Inc., College Station, TX) (32).
Firstly, I statistics were used to evaluate the heterogeneity of the
studies. Low, moderate, and high heterogeneity were indicated by I*
values of 25, 50, and 75%, separately. Q statistical test was also
performed, and p values less than 0.1 indicated substantial
heterogeneity (33). Secondly, for continuous data, the standardized
mean difference (SMD), defined as the absolute mean difference
divided by the standard deviation (SD) or mean difference (MD), was
calculated, along with the corresponding 95% confidence interval
(CI). For dichotomous data, the effect size was calculated using the
odds ratio with 95% CI to measure group effects. Thirdly, a
comparison-adjusted funnel plot was constructed to determine the
existence of publication bias by visually observing the plots
asymmetry. The Egger test was carried out as a quantitative
complement to the funnel plot in order to determine whether the p
value was less than 0.05 (34). In order to investigate any variations or
statistically significant distinctions between trials, a set of subgroup
analyses were carried out. The following items were included in
subgroup analyses: intervention duration (>8 weeks and < 8 weeks),
publication year (>2015 vs. <2015), sample size (>100 vs. <100),
outcome measurement (e.g., YDQ vs. CIAS-R), region (China and
non-China), population type (college students vs. primary and middle
school students vs. others), intervention measure (CBT, group
counseling, sports intervention, combined interventions,
electrotherapy, educational intervention, positive psychology

intervention, sandplay intervention, mobile health).

Results

Literature selection and characteristics of
included studies

The initial literature search generated 29,299 records, and 437
duplicates were deleted,

leaving 28,862 publications for title and abstract review, after
which only 237 remained for.

further screening. Eventually, 62 papers matched our
requirements. To avoid omitting potentially relevant studies, the
bibliographies of similar meta-analyses or reviews were examined,
which ultimately identifying 4 additional studies that met our criteria.
In total, 66

(Supplementary Appendix 3). The article selection process is

studies were included in our study
summarized in the PRISMA flow diagram in Figure 1. The search
yielded a total of 66 trails from 7 nations (Israel, China, Korea, Turkey,
Iran, Germany, Australia), with publication dates ranging from 2007

to 2022. In total, 2,150 participants were assigned to the IA group and
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[ Identification of studies via databases and registers ]
)
Records identified from:
c PubMed (n=219) Records removed before
) Embase (n=1370) screening:
§ WOS (n=24137) Duplicate records removed
= Cochrane(n=3218) ——» (n=1711)
= CNKI (n=281) Records marked as ineligible
§ WanFang (n=510) by automation tools (n = 0)
CBM (n=335) Records removed for other
CSTJ (n=503) reasons (n = 0)
Registers (n=0)
)
Records screened | Records excluded
(n =28862) (n =28625)
g i Reports not retrieved
= Reports sought for retrieval > (n=0)
o (n=237)
G
(7]
Reports excluded:80
Report d for eliaibili Studies were not RCT(n =21)
€ports assessed for eligibility ) Studies were not report their
(n=237) available data(n =48)
Studies without appropriate
outcomes(n =17)
Studies were enrolled
— participants age below 18(n =5)
A\
3 Studies included in review
= (n = 66)
° Reports of included studies
5 (n =66)
FIGURE 1
Literature review flowchart. CNKI, China National Knowledge Infrastructure; CMB, Chinese Biomedical; CSTJ, China Science and Technology Journal;
WOS, Web of Science.

2,235 were assigned to the control group. All trial participants met at
least one standard diagnostic criterion, such as Internet Addiction Test
(IAT; N=22), CIAS-R (N=20), YDQ (N=17), or other clinical
diagnostic instruments (N=7). The intervention duration for IA
patients varied between 5days and 20 weeks. Table 1 presents the
characteristics of the included studies and the participants. Further
description of demographic characteristics of the 66 trials is listed in
Supplementary Table 1.

Quality of included studies

Individual and overall study-level quality were plotted in
Supplementary Figures 1, 2, respectively. All 66 included trials
reported adequate random sequence generation, and 44 RCTs
reported their strategy for allocation concealment. 57 RCTs had

Frontiers in Psychiatry

uncertain bias in terms of both performance and detection items, 1
had a high risk of performance bias and 5 had a high risk of detection
bias. 65 RCTs were at low risk in terms of attrition bias. For additional
bias items, 5 trials were deemed to have a high risk of bias.

Primary outcome

Effects of NPIs on IA

All 66 trials investigated the effects of NPIs on IA between NPIs
(2,150) and CG (control group; 2,235), and our results showed that
NPIs were more effective than the CG in clinical practice with a
statistical significance SMD of —2.01 (SMD =-2.01, 95%CI: —2.29 to
—1.73, > =93.0%, Pheterogeneity < 0.1; Table 2). The funnel plot was not
symmetrical (Supplementary Figure 3), suggesting the existence of
potential publication bias (P.g., <0.05; Supplementary Figure 4).
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TABLE 1 Demographic characteristics of included studies.

Publication year Intervention duration

2005-2010 13 (20%) >8weeks 41 (62%)
2011-2015 26 (39%) <8weeks 22 (33%)
2016-2020 18 (27%) NR 3 (5%)
2021 9 (14%) Geographic region
Sample size China 56 (85%)
>100 11 (17%) Others 10 (15%)
<100 55 (83%) Diagnosis
Intervention type IAT 26 (39%)
CBT 16 (24%) YDQ 13 (19%)
Group counselling 22 (33%) CIAS-R 20 (30%)
Sports intervention 9 (14%) K-IAS 1(2%)
Combined intervention 10 (15%) CGAI 1(2%)
Electrotherapy 3 (4%) PIUS 2(3%)
Educational intervention 2 (3%) OGAS 1(2%)
?ositive pAsychology 26%) AICAS 12%)
intervention

Sandplay intervention 1(2%) CIUS 1(2%)
Mobile health 1(2%)

AICA-S, Assessment of internet and computer game addiction self-report; CGAI, Computer
game addiction inventory; CIUS, Compulsive internet use scale; CIAS-R, Revised chen
internet addiction scale; CBT, Cognitive behavior therapy; IAT, Internet addiction test;
K-IAS, Korea internet addiction scale; NR, Not reported; OGAS, Online game addiction
scale; PTUS, Problematic internet use scale; YDQ, Young diagnostic questionnaire.

Secondary outcome

Depression

There were 11 studies focused on the effect of NPIs on depression
(742 participants). The results showed that patients receiving NPIs
significantly improved their depression compared to CG (SMD:
—1.11, 95%CIL: —1.52 to —0.70, I* =84.3%). The absence of symmetry
in the funnel plot suggests the existence of publication bias
(Pegger < 0.05; Supplementary Figure 5).

Anxiety

Data from 11 studies reported the effects of NPIs on anxiety (615
participants). The outcome demonstrated that anxiety levels in NPIs
groups was significantly lower than those in CG (SMD: —1.07, 95%CI
—1.41 to —0.73, I* =72.4%). The asymmetry of the funnel plot for
anxiety indicated publication bias (P, =0.14; Supplementary Figure 6).

Symptom Checklist-90

10 studies evaluated data on effects of NPIs on Symptom
Checklist-90 (SCL-90; 528 participants). Pooled results showed that
significant difference was found between the NPIs groups and CG
(SMD: —0.75, 95%CI: —0.97 to —0.54, I* =27.7%). No symmetry was
observed in the funnel plot, indicating publication bias (P.ge,=0.92;
Supplementary Figure 7).
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Subgroup analyses

On the basis of the primary outcome of 1A, subgroup analyses
were performed with various factors of interest. The majority of
analyses yielded consistency without statistically significant variations
between subgroup items. Nevertheless, when the items of intervention
measure and outcome measurement were taken into consideration,
measurement of all interventions [e.g., CBT (SMD =—1.30, 95%CI:
—1.70 to —0.89); sports intervention (SMD =—1.99, 95%CI: —2.74 to
—1.24)] saw a notable improvement except that of the electrotherapy
(SMD =-1.25,95%CI=—3.76 to 1.25). The same result was also found
for outcome measurement [e.g., YDQ (SMD =-1.81, 95%CI=—-2.30
to —1.32)] compared with Computer Game Addiction Inventory
(SMD=-0.22, 95%CI=—-1.01 to 0.55) and Compulsive Internet Use
Scale (SMD=-0.008, 95%CI=0.20 to 0.18; Table 2). In addition,
we also performed subgroup analysis on secondary outcome
indicators, such as depression, anxiety, and SCL-90. The results are
shown in Supplementary Tables 2-4, respectively.

Discussion

From the overall results of our study involving 66 RCTs and 4,385
patients, compared with the control group, youth with IA receiving
NPIs had more obvious alleviation in IA, depression, anxiety,
and SCL-90.

The NPIs involved in the 66 studies varied considerably, so the
types of NPIs were grouped into four categories: psychological
intervention, sports intervention, electrotherapy, and combined
intervention. Most of the NPIs included psychological intervention
(CBT, group counseling, educational intervention, positive psychology
intervention, sandplay intervention), and were found to improve the
symptoms of IA (e.g., CBT, SMD =—1.30, 95%CI: —1.70 to —0.89).
These results are consistent with previous findings concerning youth
with a clinical diagnosis of IA (15, 17). A cluster RCT conducted a
12-month CBT intervention with 422 adolescents. The results showed
that CBT significantly relieved IA symptoms in adolescents compared
to the control group (17), which is consistent with the findings of a
systematic review (35). Long-term online gaming can lead to
decreased interpersonal relationships and increased loneliness (36),
resulting in symptoms such as anxiety and depression, which
exacerbated IA in turn (37, 38), causing a vicious cycle. Psychological
intervention (such as CBT and positive psychological intervention) is
thought to reduce IA level by improving the quality of interpersonal
relationships, reducing loneliness, alleviating depression and
anxiety (39).

NPIs based on sports intervention (aerobic exercise, Taichi, high-
intensity interval training) had a large effect size on IA symptom
(SMD=-1.99, 95%CIL: —2.74 to —1.24), as a previous review
concerning youth with IA showed (40, 41). Online games stimulate
changes in the brain through the its reward system and also promote
the release of dopamine and other neurotransmitters, increasing the
pleasure of playing games in teenagers that gradually causes gaming
dependency. As the process repeats, eventually there are changes in
brain structure and addiction is formed (42, 43). By replacing online
activity with sports intervention, the physiological and psychological
well-being of the individual with IA is improved (43). For instance,
exercise can weaken the addict’s desire for the Internet by promoting
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TABLE 2 Primary results based on internet addiction and subgroup analyses.

10.3389/fpsyt.2023.1327200

R . . Sample size Heterogeneity

Meta-analysis variables Number of studies =———— SMD(95%CI)

EG CG 2 P
Overall 66 2,150 2,235 - -2.01(-2.29 to -1.73) 93.00% <0.1
Intervention duration
>8weeks 41 1,354 1,345 i -2.14(-2.52 to -1.76) 94.50% <0.1
<8weeks 22 796 890 —a -1.87(-2.34 to -1.40) 88.50% <0.1
Publication year
>2015 32 1,199 1,291 —a— -2.19(-2.64 to -1.47) 95.20% <0.1
<2015 34 951 944 - -1.82(-2.15to -1.5) 87.90% <0.1
Sample size
>100 11 826 893 —— -2.02(-2.73 to -1.30) 97.40% <0.1
<100 55 1,324 1,257 . -1.99(-2.28 to -1.70) 88.90% <0.1
Outcome measurement
YDQ 17 547 536 —— -1.81(-2.30 to -1.32) 90.10% <0.1
CIAS-R 20 602 616 —— -1.84(-2.22 to -1.47) 86.60% <0.1
IAT 22 676 674 —— -2.48(-3.06 to -1.91) 93.70% <0.1
KIAS 1 13 12 —_— -3.98(-5.37 to -2.58) -
CGAI 1 17 10 —— -0.22(-1.01 to 0.55) -
PIUS 2 36 40 _— -2.04(-3.21 to -0.86) 76.40% <0.1
OGAS 1 20 20 —— -1.06(-1.72 to -0.4) - -
AICA-S 1 72 71 —— -1.45(-1.82 to -1.08) - -
CIUS 1 167 256 e -0.008(-0.20 to 0.18) - -
Region
China 56 1,686 1,685 - -2.09(-2.38 to -1.81) 91.00% <0.1
Non-China 10 464 550 — -1.49(-2.24 to -0.74) 95.60% <0.1
Population type
College students 37 1,121 1,208 —.— -2.19(-2.62 to -1.76) 94.00% <0.1
Primary and middle schoal 13 338 337 - -129(¢-1.58t0-101)  63.70%  <0.1
students -
Others 16 691 690 -2.28(-2.83 to -1.73) 93.90% <0.1
Intervention measure ——
CBT 16 760 846 —— -1.30(-1.70 to -0.89) 92.20% <0.1
Group counselling 22 537 537 -2.01(-2.42 to -1.59) 86.40% <0.1
Sports intervention 9 254 250 -1.99(-2.74 to -1.24) 90.30% <0.1
Combined intervention 10 386 390 _ -3.33(-4.37 to -2.30) 95.50% <0.1
Electrotherapy 3 59 57 —— -1.25(-3.76 to 1.25) 96.60% <0.1
Educational intervention 2 56 58 -1.19(-1.59 to -0.79) 0.00% 0.48
Positive psychology intervention 2 48 48 -3.42(-4.34 to -2.49) 51.70% 0.15
Sandplay intervention 1 33 33 -3.64(-4.44 to -2.85) - -
Mobile health 1 17 16 -1.07(-1.81 to -0.34) - -

6 5 -3 -1 0 1

AICA-S, Assessment of internet and computer game addiction self-report; CBT, Cognitive behavior therapy; CIAS, Revised chen internet addiction scale; CGAI, Computer game addiction
inventory; CIUS, Compulsive internet use scale; CG, Control group; CI, Confidence interval, Confidence interval; SMD, Standard mean differences; EG, Experimental group; IAT, Internet
addiction test; KIAS, Korea internet addiction scale; OGAS, Online game addiction scale; PIUS, Problematic internet use scale; YDQ, Young diagnostic questionnaire.

the secretion of dopamine and endophenolphthalein, which in turn
reduces Internet dependence (19).

Electrotherapy was found to be ineffective in treating IA
(SMD =-1.25, 95CI%: —3.76 to 1.25) in the pooled analysis. However,
the results required further exploration since they were drawn from
only three studies. Among the three studies, two used transcranial
direct current stimulation as an intervention (18, 20), and one used
repetitive transcranial magnetic stimulation (rTMS) as an intervention
(44). The results showed that only rTMS was effective in the treatment
of TA. The reason why addictive behaviors were suppressed may
be that rTMS modulated the activity of neurotransmitters such as
dopamine in the brain and acted on the left dorsolateral prefrontal
cortex in humans (45). Brain imaging studies have also found that
r'TMS acting on the left dorsolateral prefrontal cortex of the brain can
lead to inhibition of the cerebral cortex associated with addictive
behavior or sensory seeking, thereby curbing an individual’s tendency
for addictive behavior (46). Combinations of NPIs also produced
improvements in IA (SMD =—3.33, 95%CI: —4.37 to —2.30), which is
consistent with what has been found in recent studies (47, 48). In a
RCT looking at combined interventions (high-intensity exercise plus
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nutritional intervention) among 80 students (47), subjects in the
experimental group after 8 weeks have effectively suppressed their
symptoms of IA compared to the control group. However, to
determine whether combined NPIs are effective in preventing youth
IA, more research is required as the evidence is relatively scant.
Another point worth emphasizing is that NPIs (CBT, exercise,
combined intervention and group counseling) appeared to have
positive effects on other psychological outcomes, including depression
(SMD: —1.11, 95%CI: —1.52 to —0.70), anxiety (SMD: —1.07, 95%CI
—1.41 to —0.73) and SCL-90 (SMD: —0.75, 95%CI: —0.97 to —0.54),
which is consistent with previous research findings (49, 50). In our
analysis, the most widely-used intervention to alleviate other
psychological outcomes were CBT and group counseling. Focusing on
releasing patients’ initiative and enthusiasm during the treatment
process that is short in duration, CBT combines cognitive correction
techniques with behavioral therapy techniques. Which is suitable for
the treatment of various psychological disorders, such as depression
(51) and anxiety (52). In addition, CBT enables patients to evaluate
themselves correctly, help them reconstruct their cognitive structure
and correct undesirable behaviors, and effectively reduce the pain of
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the cognitive revision process, thus enhancing their self-confidence
and improving their psychological state (53). Group counseling
interventions, which were found effective in improving mental health
and alleviating symptoms of depression and anxiety (54, 55), are
conducted in a group setting, with an emphasis on interpersonal
interaction. In addition to attitudinal and behavioral change, group
counseling techniques also stress emotional experience and self-
awareness, introspection and self-growth. Group counseling can also
be integrated with other psychological interventions (e.g., positive
psychology) to enhance participants’ psychological well-being (56).

Strengths and limitations

This meta-analysis has some advantages. First of all, this is the first
meta-analysis to examine the holistic effect of NPIs on IA in youth,
and the findings confirm that NPIs can significantly reduce IA in
young people. Our research employed an exhaustive search strategy
and multiple databases, as well as a complementary search for
potential literature such as meetings and abstracts. As a result, the size
of the study’s participant pool is substantial enough to support the
estimated impacts statistically. Furthermore, NPIs can effectively
avoid side effects of drugs, which is conducive to long-term sustained
intervention and effective cessation of IA. As a consequence, this
research may serve as a guide for decision-makers and clinicians in
clinical decision-making, thereby benefiting future research and
clinical application. Lastly, during the COVID-19, prolonged home
isolation hindered access to drugs, and thus disrupted IA intervention
experiments. In contrast, NPIs can be delivered through remote
interventions such as Mobile Health (57) and will not be interrupted
by COVID-19. Therefore, this study can provide a reference for
sustained intervention for IA and sustained recovery of Internet
addicts even in the face of major public crisis.

Several limitations should also be acknowledged. First, the
inclusion of studies with varying IA diagnostic scales made it difficult
to maintain homogeneity across studies. More objective and
standardized IA diagnosis scale should be considered (e.g., YDQ).
Second, the conclusion in this study should be extrapolated with care
since a substantial proportion of the included studies were conducted
in China, a country with a large population, where IA is a significant
public health concern arousing intensive research attention. Based on
this, we conducted a geographically-based subgroup analysis of
studies from Chinese and non-Chinese regions. Third, the low quality
of certain eligible studies may jeopardize the reliability of the findings,
as some included studies did not perform blinding of participants or
personnel, and were rated as having high-risk bias.

Conclusion

The results showed that NPIs, in particular psychological
intervention, sports and combined intervention, had significant effects
on reducing IA in youth. To reach definitive findings, more studies
with robust designs and sufficient sample sizes are required.

Frontiers in Psychiatry

10.3389/fpsyt.2023.1327200

Author contributions

Y-SJ: Conceptualization, Data curation, Methodology, Writing —
original draft. T-HL: Supervision, Writing — review & editing. DQ:
Formal analysis, Validation, Writing - review & editing. Z-PW:
Conceptualization, Investigation, Software, Supervision, Writing —
review & editing. X-YH: Data curation, Writing — review & editing.
Y-NC: Software, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This research
was supported by the NA.

Acknowledgments

We affirm that the work submitted for publication is original and
has not been published other than as an abstract or preprint in any
language or format and has not been submitted elsewhere for print or
electronic publication consideration.

We affirm that each person listed as authors participated in the
work in a substantive manner, in accordance with ICMJE authorship
guidelines, and is prepared to take public responsibility for it. All
authors consent to the investigation of any improprieties that may
be alleged regarding the work. Each author further releases and holds
harmless the Endocrine Society from any claim or liability that may
arise therefrom.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1327200/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1327200
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1327200/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1327200/full#supplementary-material

Jiang et al.

References

1. Tran BX, Ha GH, Vu GT. How have excessive electronics devices and internet uses
been concerned? Implications for global research agenda from a bibliometric analysis.
] Behav Addict. (2020) 9:469-82. doi: 10.1556/2006.2020.0003 1

2. Young KS. Psychology of computer use: xl. Addictive use of the internet: a case that
breaks the stereotype. Psychol Rep. (1996) 79:899-902. doi: 10.2466/Pr0.1996.79.3.899

3. World Health Organization. International classification of diseases for mortality and
morbidity statistics (11th revision). (2018).

4. Pan YC, Chiu YC, Lin YH. Systematic review and Meta-analysis of epidemiology
of internet addiction. Neurosci Biobehav Rev. (2020) 118:612-22. doi: 10.1016/].
Neubiorev.2020.08.013

5. Kapus K, Nyulas R, Nemeskeri Z. Prevalence and risk factors of internet addiction
among Hungarian high school students. Int ] Environ Res Public Health. (2021) 18:2. doi:
10.3390/ijerph18136989

6. Ganzar LA, Salvo D, Burford K. Longitudinal changes in objectively-measured
physical activity and sedentary time among school-age children in Central Texas, us
during the Covid-19 pandemic. Int ] Behav Nutrition Physical Activity. (2022) 19:56. doi:
10.1186/512966-022-01299-9

7. Nie J, Zhang W, Liu Y. Exploring depression, self-esteem and verbal fluency with
different degrees of internet addiction among Chinese college students [J]. Compr
Psychiatry. (2017) 72:114-20. doi: 10.1016/].Comppsych.2016.10.006

8. Liu J, Nie J, Wang Y. Effects of group counseling programs, cognitive behavioral
therapy, and sports intervention on internet addiction in East Asia: a systematic review
and Meta-analysis. Int | Environ Res Public Health. (2017) 14:1470. doi: 10.3390/
ijerph14121470

9. Zhang X, Zhang J, Zhang K. Effects of different interventions on internet addiction:
a Meta-analysis of random controlled trials. J Affect Disord. (2022) 313:56-71. doi:
10.1016/j.jad.2022.06.013

10. Banerjee S, Hellier J, Dewey M. Sertraline or mirtazapine for depression in
dementia (Hta-Sadd): a randomised, multicentre, double-blind, placebo-controlled trial.
Lancet (London, England). (2011) 378:403-11. doi: 10.1016/S0140-6736(11)60830-1

11. Nam B, Bae S, Kim SM. Comparing the effects of bupropion and escitalopram on
excessive internet game play in patients with major depressive disorder. Clinical
Psychopharmacolo Neurosci: Official Scientific ] Korean College Neuropsychopharmacol.
(2017) 15:361-8. doi: 10.9758/Cpn.2017.15.4.361

12. de Crescenzo F, D'Alo GL, Ostinelli EG, Ciabattini M, di Franco V, Watanabe N, et al.
Comparative effects of pharmacological interventions for the acute and long-term
management of insomnia disorder in adults: a systematic review and network Meta-analysis.
Lancet (London, England). (2022) 400:170-84. doi: 10.1016/S0140-6736(22)00878-9

13. Dai YK, Wu YB, Li RL, Chen WJ, Tang CZ, Lu LM, et al. Efficacy and safety of
non-pharmacological interventions for irritable bowel syndrome in adults. World J
Gastroenterol. (2020) 26:6488-509. doi: 10.3748/Wjg.V26.141.6488

14. Burton JK, Craig LE, Yong SQ, Siddiqi N, Teale EA, Woodhouse R, et al. Non-
pharmacological interventions for preventing delirium in hospitalised non-Icu patients.
Cochrane Database Syst Rev. (2021) 7:Cd013307. doi: 10.1002/14651858.Cd013307.Pub2

15.Kim S, Noh D. The current status of psychological intervention research for
internet addiction and internet gaming disorder. Issues Ment Health Nurs. (2019)
40:335-41. doi: 10.1080/01612840.2018.1534910

16. Malinauskas R, Malinauskiene V. A Meta-analysis of psychological interventions
for internet/smartphone addiction among adolescents. ] Behav Addict. (2019) 8:613-24.
doi: 10.1556/2006.8.2019.72

17. Lindenberg K, Kindt S, Szdsz-Janocha C. Effectiveness of cognitive behavioral
therapy-based intervention in preventing gaming disorder and unspecified internet use
disorder in adolescents: a cluster randomized clinical trial. JAMA Netw Open. (2022)
5:E2148995. doi: 10.1001/Jamanetworkopen.2021.48995

18. Lee JY, Jang JH, Choi AR, Chung SJ, Kim B, Park M, et al. Neuromodulatory effect
of transcranial direct current stimulation on resting-state Eeg activity in internet gaming
disorder: a randomized, double-blind, sham-controlled parallel group trial. Cerebral
Cortex Commun. (2021) 2:Tgaa095. doi: 10.1093/Texcom/Tgaa095

19. Yang C-Y, Zeng G-F. The effect of tai chi exercise on college Students' internet
addiction. Chin ] School Health. (2017) 38:292-4. doi: 10.26921/d.cnki.
ganyu.2023.001051

20. Jeong H, Oh JK, Choi EK, Im JJ, Yoon S, Knotkova H, et al. Effects of transcranial
direct current stimulation on addictive behavior and brain glucose metabolism in
problematic online gamers. J Behav Addict. (2020) 9:1011-21. doi: 10.1556/2006.
2020.00092

21. Zajac K, Ginley MK, Chang R, Petry NM. Treatments for internet gaming disorder
and internet addiction: a systematic review. Psychol Addictive Behav: ] Society Psycholog
Addictive Behav. (2017) 31:979-94. doi: 10.1037/adb0000315

22.Xu LX, Wu LL, Geng XM, Wang ZL, Guo XY, Song KR, et al. A review of
psychological interventions for internet addiction. Psychiatry Res. (2021) 302:114016.
doi: 10.1016/].Psychres.2021.114016

23. Huang XQ, Li MC, Tao R. Treatment of internet addiction. Curr Psychiatry Rep.
(2010) 12:462-70. doi: 10.1007/S11920-010-0147-1

Frontiers in Psychiatry

10.3389/fpsyt.2023.1327200

24. Zheng Y, He J, Fan L, Qiu Y. Reduction of symptom after a combined behavioral
intervention for reward sensitivity and rash impulsiveness in internet gaming disorder:
a comparative study. ] Psychiatr Res. (2022) 153:159-66. doi: 10.1016/].Jpsychires.
2022.06.056

25. Higgins JP, Thomas J, Chandler J. Cochrane handbook for systematic reviews of
interventions. US: John Wiley & Sons (2019).

26. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
The Prisma 2020 statement: an updated guideline for reporting systematic reviews. J Clin
Epidemiol. (2021) 134:103-12. doi: 10.1016/].Jclinepi.2021.02.003

27. Wolfling K, Miiller KW, Dreier M, Ruckes C, Deuster O, Batra A, et al. Efficacy of
short-term treatment of internet and computer game addiction: a randomized clinical
trial. JAMA Psychiatry. (2019) 76:1018-25. doi: 10.1001/Jamapsychiatry.2019.1676

28. Young KS. Internet addiction: the emergence of a new clinical disorder.
Cyberpsychol Behav. (1998) 1:237-44. doi: 10.1089/Cpb.1998.1.237

29. Chen S-H, Weng L-J, Su Y-J. Development of a Chinese internet addiction scale
and its psychometric study. Chinese J Psychol. (2003) 45:251-266. doi: 10.1037/
t44491-000

30. Meerkerk G-J, Van Den Eijnden RJ, Vermulst AA. The compulsive internet use
scale (Cius): some psychometric properties. Cyberpsychol Behav. (2009) 12:1-6. doi:
10.1089/Cpb.2008.0181

31. Zhang X, Yang H, Zhang K, Zhang J, Lu X, Guo H, et al. Effects of exercise or tai
chi on internet addiction in college students and the potential role of gut microbiota: a
randomized controlled trial [J]. J Affect Disord. (2023) 327:404-15. doi: 10.1016/].
Jad.2023.02.002

32. Higgins JP, Green S. Cochrane Handbook For Systematic Reviews Of Interventions.
London: The Cochrane Collaboration (2013).

33. Higgins JP, Thompson SG. Quantifying heterogeneity in a Meta-analysis. Stat Med.
(2002) 21:1539-58. doi: 10.1002/Sim.1186

34.Egger M, Jini P, Bartlett C, Holenstein F, Sterne J. How important are
comprehensive literature searches and the assessment of trial quality in systematic
reviews? Empirical study. Health Technol Assess (Winch Eng). (2003) 7:1-82. doi:
10.3310/Hta7010

35. Stevens MWR, King DL, Dorstyn D, Delfabbro PH. Cognitive-behavioral therapy
for internet gaming disorder: a systematic review and Meta-analysis. Clin Psychol
Psychother. (2019) 26:191-203. doi: 10.1002/Cpp.2341

36. Simcharoen S, Pinyopornpanish M, Haoprom P, Kuntawong P, Wongpakaran N,
Wongpakaran T. Prevalence, associated factors and impact of loneliness and
interpersonal problems on internet addiction: a study in Chiang Mai medical students.
Asian ] Psychiatr. (2018) 31:2-7. doi: 10.1016/J.Ajp.2017.12.017

37. Lee SL, Pearce E, Ajnakina O, Johnson S, Lewis G, Mann F, et al. The association
between loneliness and depressive symptoms among adults aged 50 years and older: a
12-year population-based cohort study. Lancet Psychiatry. (2021) 8:48-57. doi: 10.1016/
§2215-0366(20)30383-7

38. Yiicens B, Uzer A. The relationship between internet addiction, social anxiety,
impulsivity, self-esteem, and depression in a sample of Turkish undergraduate medical
students. Psychiatry Res. (2018) 267:313-8. doi: 10.1016/].Psychres.2018.06.033

39. Adalier A, Balkan E. The relationship between internet addiction and psychological
symptoms. Int J Global Educ. (2012) 1:2146-9296.

40. Wu J, Zhan H, Du Z-Z. Meta analysis for exercise prescription interferes with the
effect of adolescent internet addiction disorder. Sports Sci. (2018) 39:46-54. doi:
10.13598/j.issn1004-4590.2018.03.008

41. Wu ], Du Z-Z, Tan Y. The relative validity of exercise prescription: Net work Meta-
analysis of 4 measures in the intervention of adolescent internet addiction. Sports Sci.
(2019) 40:97-106. doi: 10.13598/j.issn1004-4590.2019.05.012

42. Park SY, Kim SM, Roh S, Soh MA, Lee SH, Kim H, et al. The effects of a virtual
reality treatment program for online gaming addiction. Comput Methods Programs
Biomed. (2016) 129:99-108. doi: 10.1016/j.cmpb.2016.01.015

43.Kim JE, Son JW, Choi WH, Kim YR, Oh JH, Lee S, et al. Neural responses to
various rewards and feedback in the brains of adolescent internet addicts detected by
functional magnetic resonance imaging. Psychiatry Clin Neurosci. (2014) 68:463-70. doi:
10.1111/Pcn.12154

44. Zhong Y-H. Effect of Rtms on decreasing internet Addicts' craving for internet. J
Gannan Madical University. (2020) 40:727-9.

45. Strafella AP, Paus T, Barrett ], Dagher A. Repetitive transcranial magnetic stimulation
of the human prefrontal cortex induces dopamine release in the caudate nucleus. J Neurosci:
Official ] Society for Neurosci. (2001) 21:Rc157. doi: 10.1523/J]NEUROSCI.21-15-j0003.2001

46. Shen Y, Cao X, Tan T, Shan C, Wang Y, Pan J, et al. 10-Hz repetitive transcranial
magnetic stimulation of the left dorsolateral prefrontal cortex reduces heroin Cue craving in
long-term addicts. Biol Psychiatry. (2016) 80:E13-4. doi: 10.1016/].Biopsych.2016.02.006

47. Wen L-], Chen Y-H. Effectiveness of short-term high-intensity exercise combined
with nutritional intervention in female college students with internet Addcition and
Ovesity. Chin ] School Health. (2020) 41:51-4. doi: 10.16835/j.cnki.1000-9817.2020.01.014

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1327200
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1556/2006.2020.00031
https://doi.org/10.2466/Pr0.1996.79.3.899
https://doi.org/10.1016/J.Neubiorev.2020.08.013
https://doi.org/10.1016/J.Neubiorev.2020.08.013
https://doi.org/10.3390/ijerph18136989
https://doi.org/10.1186/S12966-022-01299-9
https://doi.org/10.1016/J.Comppsych.2016.10.006
https://doi.org/10.3390/ijerph14121470
https://doi.org/10.3390/ijerph14121470
https://doi.org/10.1016/j.jad.2022.06.013
https://doi.org/10.1016/S0140-6736(11)60830-1
https://doi.org/10.9758/Cpn.2017.15.4.361
https://doi.org/10.1016/S0140-6736(22)00878-9
https://doi.org/10.3748/Wjg.V26.I41.6488
https://doi.org/10.1002/14651858.Cd013307.Pub2
https://doi.org/10.1080/01612840.2018.1534910
https://doi.org/10.1556/2006.8.2019.72
https://doi.org/10.1001/Jamanetworkopen.2021.48995
https://doi.org/10.1093/Texcom/Tgaa095
https://doi.org/10.26921/d.cnki.ganyu.2023.001051
https://doi.org/10.26921/d.cnki.ganyu.2023.001051
https://doi.org/10.1556/2006.2020.00092
https://doi.org/10.1556/2006.2020.00092
https://doi.org/10.1037/adb0000315
https://doi.org/10.1016/J.Psychres.2021.114016
https://doi.org/10.1007/S11920-010-0147-1
https://doi.org/10.1016/J.Jpsychires.2022.06.056
https://doi.org/10.1016/J.Jpsychires.2022.06.056
https://doi.org/10.1016/J.Jclinepi.2021.02.003
https://doi.org/10.1001/Jamapsychiatry.2019.1676
https://doi.org/10.1089/Cpb.1998.1.237
https://doi.org/10.1037/t44491-000
https://doi.org/10.1037/t44491-000
https://doi.org/10.1089/Cpb.2008.0181
https://doi.org/10.1016/J.Jad.2023.02.002
https://doi.org/10.1016/J.Jad.2023.02.002
https://doi.org/10.1002/Sim.1186
https://doi.org/10.3310/Hta7010
https://doi.org/10.1002/Cpp.2341
https://doi.org/10.1016/J.Ajp.2017.12.017
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1016/J.Psychres.2018.06.033
https://doi.org/10.13598/j.issn1004-4590.2018.03.008
https://doi.org/10.13598/j.issn1004-4590.2019.05.012
https://doi.org/10.1016/j.cmpb.2016.01.015
https://doi.org/10.1111/Pcn.12154
https://doi.org/10.1523/JNEUROSCI.21-15-j0003.2001
https://doi.org/10.1016/J.Biopsych.2016.02.006
https://doi.org/10.16835/j.cnki.1000-9817.2020.01.014

Jiang et al.

48.LiL-L, Su Y, Zhen G. Effectiveness of a systematic nursing intervention model in
adolescent patients with internet addiction. Chinese ] Modern Nurs. (2016) 22:3357-60.
doi: 10.3760/cma.j.issn.1674-2907.2016.23.026

49. Watt JA, Goodarzi Z, Veroniki AA, Nincic V, Khan PA, Ghassemi M, et al.
Comparative efficacy of interventions for reducing symptoms of depression in people
with dementia: systematic review and network Meta-analysis. BM]J. (2021) 372:N532.
doi: 10.1136/Bmj.N532

50. Singh B, Olds T, Curtis R, Dumuid D, Virgara R, Watson A, et al. Effectiveness of
physical activity interventions for improving depression, anxiety and distress: an
overview of systematic reviews. Br J Sports Med. (2023) 57:1203-9. doi: 10.1136/
Bjsports-2022-106195

51. Mechler J, Lindqvist K, Carlbring P, Topooco N, Falkenstrom F, Lilliengren P, et al.
Therapist-guided internet-based psychodynamic therapy versus cognitive Behavioural
therapy for adolescent depression in Sweden: a randomised, clinical, non-inferiority
trial. Lancet Digit Health. (2022) 4:E594-603. doi: 10.1016/52589-7500(22)00095-4

52. Wood JJ, Kendall PC, Wood KS, Kerns CM, Seltzer M, Small BJ, et al. Cognitive
behavioral treatments for anxiety in children with autism Spectrum disorder: a

Frontiers in Psychiatry

09

10.3389/fpsyt.2023.1327200

randomized clinical trial. JAMA Psychiatry. (2020) 77:474-83. doi: 10.1001/
Jamapsychiatry.2019.4160

53. Tolin DF. Is cognitive-behavioral therapy more effective than other therapies?: a
Meta-analytic review. Clin Psychol Rev. (2010) 30:710-20. doi: 10.1016/].Cpr.2010.05.003

54. Nakimuli-Mpungu E, Wamala K, Okello J, Alderman S, Odokonyero R, Mojtabai
R, et al. Group support psychotherapy for depression treatment in people with Hiv/aids
in northern Uganda: a single-Centre randomised controlled trial. Lancet Hiv. (2015)
2:E190-9. doi: 10.1016/52352-3018(15)00041-7

55. Addolorato G, de Lorenzi G, Abenavoli L, Leggio L, Capristo E, Gasbarrini G.
Psychological support counselling improves gluten-free diet compliance in coeliac
patients with affective disorders. Aliment Pharmacol Ther. (2004) 20:777-82. doi:
10.1111/].1365-2036.2004.02193.X

56. Kulbas E, Ozabaci N. The effects of the positive psychology-based online group
counselling program on mothers having children with intellectual disabilities. J
Happiness Stud. (2022) 23:1817-45. doi: 10.1007/510902-021-00472-4

57.Lam LT, Lam MK. Ehealth intervention for problematic internet use (Piu). Curr
Psychiatry Rep. (2016) 18:107. doi: 10.1007/S11920-016-0747-5

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1327200
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.3760/cma.j.issn.1674-2907.2016.23.026
https://doi.org/10.1136/Bmj.N532
https://doi.org/10.1136/Bjsports-2022-106195
https://doi.org/10.1136/Bjsports-2022-106195
https://doi.org/10.1016/S2589-7500(22)00095-4
https://doi.org/10.1001/Jamapsychiatry.2019.4160
https://doi.org/10.1001/Jamapsychiatry.2019.4160
https://doi.org/10.1016/J.Cpr.2010.05.003
https://doi.org/10.1016/S2352-3018(15)00041-7
https://doi.org/10.1111/J.1365-2036.2004.02193.X
https://doi.org/10.1007/S10902-021-00472-4
https://doi.org/10.1007/S11920-016-0747-5

	Effects of non-pharmacological interventions on youth with internet addiction: a systematic review and meta-analysis of randomized controlled trials
	Introduction
	Methods
	Search strategies and study selection
	Inclusion and exclusion criteria
	Populations
	Interventions
	Comparators
	Outcomes
	Study design
	Data extraction and quality assessment
	Statistical analyses

	Results
	Literature selection and characteristics of included studies
	Quality of included studies
	Primary outcome
	Effects of NPIs on IA
	Secondary outcome
	Depression
	Anxiety
	Symptom Checklist-90
	Subgroup analyses

	Discussion
	Strengths and limitations
	Conclusion
	Author contributions

	References

