
Vol.:(0123456789)

Current Addiction Reports (2024) 11:565–587 
https://doi.org/10.1007/s40429-024-00555-1

Associations Between Behavioral Addictions and Mental Health 
Concerns During the COVID‑19 Pandemic: A Systematic Review 
and Meta‑analysis

Zainab Alimoradi1 · Anders Broström2,3 · Marc N. Potenza4,5,6,7 · Chung‑Ying Lin8,9,10,11 · Amir H. Pakpour1,2

Accepted: 13 February 2024 / Published online: 14 March 2024 
© The Author(s) 2024

Abstract
Purpose of Review  The COVID-19 pandemic has promoted behavioral changes and elevated mental distress. Addictive 
behaviors often increased, generating mental health problems. The present study’s primary aim was to investigate associa-
tions between different types of behavioral addictions (including behavioral addictions, related conditions, and phenomena) 
and different types of mental health problems. The secondary aims were: (i) to identify possible sources of heterogeneity and 
(ii) to explore potential moderators in associations between different types of behavioral addictions (including behavioral 
addictions, related conditions, and phenomena) and different types of mental health problems.
Recent Findings  Using Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), studies from 
the period between December 2019 and May 2023 were sought from PubMed, Scopus, ISI Web of Knowledge, and Google 
Scholar in its first ten pages. The articles’ relevance was screened and evaluated. The included papers’ quality was assessed 
according to the Newcastle Ottawa Scale. Fisher’s Z scores were computed to present magnitudes of associations and I2 
indices were used to estimate levels of heterogeneity in the meta-analysis. Among the 85 included studies (N = 104,425 from 
23 countries; mean age = 24.22 years; 60.77% female), most were internet-related behavioral addictions, related conditions, 
and phenomena (28 studies on social media, 25 on internet, 23 on smartphone, and 12 on gaming). The pooled estimation 
of the associations showed that higher levels of behavioral addictions, related conditions, and phenomena related to internet 
use (regardless of type) were associated with more mental health problems (regardless of which type). Moderator analyses 
showed that almost no variables affected heterogeneity for the founded associations.
Summary  Most studies of behavioral addictions, related conditions, and phenomena focused on internet-related behav-
iors, with studies suggesting relationships with specific types of mental health problems during the COVID-19 pandemic. 
Moreover, associations between behavioral addictions (including behavioral addictions, related conditions, and phenomena) 
and mental health problems found in the present systematic review and meta-analysis were comparable to the associations 
identified in studies conducted before the COVID-19 pandemic. How to help people reduce internet-related behavioral addic-
tions, related conditions, and phenomena and address associated mental health concerns are important topics for healthcare 
providers.
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Introduction

Although COVID-19-related concerns may be diminishing 
globally [1], pandemic-related impacts on human behav-
iors warrant further examination [2]. History suggests that 
intervals between regional or global events involving severe 
infectious diseases have become progressively shorter. For 

example, major events include the Spanish Flu around 
1918, the Asian Flu and Hong Kong Flu around 1957, the 
severe acute respiratory syndrome coronavirus (SARS-CoV) 
around 2002, the Ebola virus disease around 2013, and the 
COVID-19 pandemic around 2019 [3]. Thus, people may 
encounter future concerns comparable to the COVID-19 
pandemic, perhaps relatively soon. Therefore, it is impor-
tant to understand the impacts that COVID-19 has exerted 
on human health, including mental health.
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The COVID-19 pandemic substantially changed human 
behaviors, lifestyles, and mental health concerns both 
directly (e.g., people afraid of COVID-19 infections often 
changed their lifestyles) and indirectly (e.g., governments 
implemented policies such as lockdowns to avoid infectious 
transmission) [4–7]. Both direct or indirect impacts may 
have promoted increased addictive behaviors [8••, 9•] and 
worsened mental health problems [10–12] during the pan-
demic. For example, Chinese primary school children spent 
more time on smartphones and using social media during 
versus before the COVID-19, with higher levels of social 
media addiction, gaming addiction, and psychological dis-
tress during the pandemic [13]. These findings reflect reso-
nate with other qualitatively and quantitatively synthesized 
evidence suggesting both behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and mental health problems during the COVID-19 pandemic 
[8••, 9•, 10–12].

Data suggest behavioral addictions (including behavioral 
addictions, related conditions, and phenomena) and mental 
health problems negatively impact general well-being [14, 
15, 16•, 17–21]. Behavioral addictions (including behavioral 
addictions, related conditions, and phenomena) may gener-
ate serious health issues for people, and several behavio-
ral addictions (e.g., related to gaming and gambling) have 
been identified as disorders in both the ICD-11 [22] and 
DSM-5 [23]. Specifically, gaming and gambling disorder 
are included in the ICD-11, while internet gaming disorder 
is proposed to be a condition for further study in the DSM-5. 
Some putative behavioral addictions (e.g., problematic use 
of social media) are not yet included in either nomenclature 
system due to limited data. However, clinicians may encoun-
ter patients with such concerns, and the ICD-11 diagnostic 
entity of “specified disorders due to addictive behaviors” 
has been proposed for use in such circumstances [24]. Fur-
thermore, several existing theories (e.g., the Interaction 
of Person-Affect-Cognition-Execution [I-PACE] model; 
Compensatory Internet Use Theory) have been proposed 
to explain the development of different types of behavioral 
addictions [25, 26]. However, the evidence regarding dif-
ferent types of behavioral addictions is not only debated but 
also scattered in the literature [27]. Therefore, it is important 
to synthesize evidence for healthcare providers and research-
ers to better understand the clinical correlates of specific 
behavioral addictions, related conditions, and phenomena.

An important issue regarding behavioral addictions, 
related conditions, and phenomena involves understanding 
their relationships with other mental health concerns. It is 
important to identify how behavioral addictions, related con-
ditions, and phenomena relate to mental health problems for 
many reasons. For example, the WHO has stated that there is 
no health without mental health [28, 29]. Therefore, health-
care providers should help improve individuals’ mental 

health via identifying and addressing factors contributing 
to mental health problems. Multiple behavioral addictions, 
related conditions, and phenomena have been associated 
with poor mental health, including before the COVID-19 
pandemic [30–32]. These relationships may have changed 
during the pandemic [33–35], especially given changes in 
use of digital technologies [36, 37].

However, there is no accumulated evidence regard-
ing associations between behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and mental health problems during the COVID-19 pan-
demic, especially regarding relationships between individual 
behavioral addiction and specific mental health concerns. 
Because prior evidence suggests that the COVID-19 pan-
demic worsened people’s mental health problems and behav-
ioral addictions (including behavioral addictions, related 
conditions, and phenomena) [8••, 9•, 10, 12], it is important 
to examine how specific behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
related to specific mental health problems during the pan-
demic. Such information may help healthcare providers cur-
rently and during potentially similar future situations.

Study Aim

The present study’s primary aim was to investigate rela-
tionships between different types of behavioral addictions 
(including internet addiction, gaming addiction, smartphone 
addiction, social media addiction, and other behavioral 
addictions)1 and different types of mental health problems 
(including COVID-19-specific anxiety, sleep disorders, fear 
of COVID-19, cyberchondria, anxiety, depression, loneli-
ness, alexithymia, stress, and psychological distress). The 
secondary aims were: (i) to identify possible sources of het-
erogeneity and (ii) to explore potential moderators in asso-
ciations between different types of behavioral addictions 
(including behavioral addictions, related conditions, and 
phenomena) and different types of mental health problems.

Methods

Design and Registration

This manuscript followed Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines 

1  Please note that these terms were used for literature search. How-
ever, some conditions (e.g., smartphone addiction) are not considered 
distinct and agreed-upon disorders. Please see Montag et al. How to 
overcome taxonomical problems in the study of Internet use disorders 
and what to do with “smartphone addiction”? Journal of behavioral 
addictions. 2021;9(4):908–14 for details.
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[38]. The protocol was registered within the international 
prospective register of systematic reviews PROSPERO 
(Decree code: CRD42022330898) [39]. This systematic 
review project was planned with two main objectives: the 
first objective was to estimate the prevalence of behavioral 
addictions, related conditions, and phenomena during the 
COVID-19 pandemic, which has been published elsewhere 
[8••]; the second objective was to examine its association 
with different types of mental health problems reported here.

Eligibility Criteria

Based on PECO-S components [40], the eligibility criteria 
were defined as follows:

•	 Individuals with any type of behavioral addictions, 
related conditions, and phenomena (assessed using valid 
and reliable measures) at any age or gender group were 
eligible as the Population;

•	 COVID-19 pandemic was defined as the Exposure;
•	 People without behavioral addiction were considered for 

Comparison;
•	 Associations between behavioral addictions (including 

behavioral addictions, related conditions, and phenom-
ena) and mental health problems (assessed using valid 
and reliable measures) were selected as Outcomes;

•	 Study design: English language, peer-reviewed manu-
scripts reporting observational studies, including cross-
sectional, cohort or case controls were considered eligi-
ble if sufficient data regarding associations of any type of 
behavioral addictions (including behavioral addictions, 
related conditions, and phenomena) with mental health 
problems among participants were reported.

Information Sources

Academic databases (i.e., PubMed, Scopus, and ISI Web 
of Knowledge) were searched systematically covering the 
publication period between December 2019 and May 2023. 
Reference lists of included studies and published systematic 
reviews as well as the first ten pages of Google Scholar for 
each type of behavioral addiction were searched.

Search Strategy

The main search terms were selected based on a PECO-
S search strategy [40]. Two main components of exposure 
(COVID-19 pandemic) and population (individuals with any 
type of behavioral addictions, related conditions, and phe-
nomena) were selected. The main search terms were (inter-
net OR “social media” OR smartphone OR “mobile phone” 
OR “cell phone” OR gaming OR “video gam*” OR “social 
network*” OR Twitter OR Instagram OR “YouTube” OR 

“Facebook” OR “WhatsApp” OR “TikTok” OR “WeChat” 
OR “SnapChat” OR “QQ” OR “Tinder” OR gambl* OR 
betting OR “electronic gaming machines” OR lotto OR 
casino OR poker OR bingo OR blackjack OR lottery OR 
“slot machine*” OR exercis* OR “physical activity” OR 
pornography OR sex* OR food OR “binge eating” OR 
mukbang OR shopping OR buying OR technolog*) AND 
(addict* OR problem* OR depend* OR disorder* OR 
obsess* OR excess* OR compuls* OR impuls* OR excess*) 
AND (“SARS-CoV-2” OR “coronavirus” OR “COVID-19” 
OR “2019-nCoV” OR “coronavirus disease-2019” OR 
covid OR coronavirus OR “2019-ncov” OR “sars-cov-2” 
OR “cov-19”).

Selection Process

First, the titles and abstracts of retrieved manuscripts were 
screened for relevance by two independent reviewers. The 
full texts of potentially relevant studies were further exam-
ined based on the aforementioned eligibility criteria. In this 
process, relevant studies were selected for further analysis. 
Disagreements between reviewers were resolved through 
discussion.

Data collection process and items

After selecting eligible papers, two reviewers independently 
extracted data using a pre-designed Excel spreadsheet. The 
Excel spreadsheet contained the following information for 
extracting data: first author’s name, publication date, study 
design, country (or countries) where data were collected, 
number of participants, age range and mean, scales used 
to assess behavioral addictions (including behavioral addic-
tions, related conditions, and phenomena) and mental health 
problems, data collection method, country’s income status 
based on world bank reports, type of behavioral addiction, 
type of mental health concern, and numerical results regard-
ing relationships between behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and mental health concerns. Disagreements between inde-
pendent reviewers were resolved through discussion.

Study Risk of Bias Assessment

The Newcastle Ottawa Scale (NOS) for cross-sectional stud-
ies was used to assess included risk of bias regarding selec-
tion, comparability, and outcome assessment items. Each 
item was rated with one star (except for comparability, which 
can have two stars) for a maximum possible score of nine. 
Studies were categorized as low risk of bias when scoring 
above five points [41].
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Effect Measure

The selected measure of effect for meta-analysis was the 
Pearson’s correlation coefficient in the associations between 
a behavioral addiction and mental health concern.

Synthesis Methods

Data were synthesized using STATA software version 14 apply-
ing random effect models because the included studies involved 
different populations. Pearson’s r-correlation coefficients were 
converted to Fisher’s Z scores (using the following formula: 
z = 0.5 × ln[(1 + r)-(1-r)]), due to the potential instability of 
variance [42, 43]. Therefore, all analyses were performed using 
Fisher’s Z-values as main effect sizes (ESs). The standard error 
of Z was calculated based on the following formula: SEz = 1/√ 
(n-3) [44]. Fisher’s Z is interpreted as weak at 0.1; weak to 
moderate at 0.1 to 0.3; moderate at 0.3; moderate to strong at 
0.3 to 0.5; and as strong at 0.5 or above. Also, severity of het-
erogeneity was estimated using the I2 index and interpreted as 
(i) mild (I2 < 25%), (ii) moderate (25% < I2 < 50%), (iii) severe 
(50% < I2 < 75%), and (iv) highly severe (I2 > 75%) [45].

Reporting Bias Assessment

Primarily, it was planned to assess publication bias based 
on Funnel plots and the Begg’s Test [46]. However, due to 
the low number of studies in each subgroup (less than ten 
studies in most groups) [47], it was not possible to assess 
publication bias or conduct further sensitivity analysis. 
Therefore, bias assessment was not examined using Funnel 
plots or Begg’s Test.

Moderator Analysis

In moderator analyses, subgroups with more than four stud-
ies were selected to conduct meta-regression. Due to the low 
number of included studies in each group (which limited the 
application of significance values), considerable values of 
adjusted R2 for examined variable were reported as possible 
moderators.

Results

Study Screening and Selection Process

The systematic search in academic databases resulted in 19,265 
papers: ISI Web of Knowledge (n = 6996), Scopus (n = 7824), 
and PubMed (n = 4445). Duplicates (n = 8464) were removed; 
next, titles and abstracts of the remaining manuscripts were 
screened. Finally, 85 studies were included. Figure 1 shows 
the search process based on the PRISMA flowchart.

Study Description

Eighty-five cross-sectional studies involving 104,425 individu-
als from 23 countries (Bangladesh, Canada, China, Germany, 
India, Indonesia, Iran, Italy, Jordan, Kuwait, Lebanon, Lithu-
ania, Malaysia, Palestine, Pakistan, Taiwan, Thailand, Turkey, 
Saudi Arabia, Spain, South Korea, UK, USA) were included. 
Seventeen studies (20%) gathered data during the national 
lockdown period in their respective countries. The smallest 
sample size was 32 (from the UK), and the largest sample 
size was 10,843 (from Iran). The mean age of participants 
was 24.22 years with ages ranging between 8 and 80 years. 
Most studies (54 out of 85) were conducted in high-income 
countries. All studies had both male and female participants 
(60.77% female). The main behavioral addictions, related con-
ditions, and phenomena studied were social media use (28 
studies), internet use (25 studies), smartphone use (23 studies), 
and gaming (12 studies). The other types of behavioral addic-
tions, related conditions, and phenomena were investigated in 
few numbers of studies, including food addiction (two studies), 
eating disorder (one study), gambling disorder (one study), 
problematic pornography use (one study), binge watching (one 
study), exercise addiction (one study), and shopping addiction 
(one study). For the behavioral addictions, related conditions, 
and phenomena with very low number of studies (one or two), 
the specific behavioral addictions, related conditions, and phe-
nomena were not included in the final meta-analysis. Table 1 
provides the summary characteristics of all included studies.

Quality Assessment

Most studies (75 out of 85) were categorized as being of high 
quality (or low risk of bias). The scores reflecting methodologi-
cal quality are provided in Table 1 with details in Fig. 2. The two 
main methodological problems of the included studies were:

	 i.	 Explanation regarding the response rate or the charac-
teristics of the responders: almost all studies did not 
provide the information of non-responders (83 out of 
85).

	 ii.	 Estimation of sample size or justification of sample 
size adequacy: most studies did not explain or justify 
their required sample size (66 out of 85).

Outcome Measures

Associations Between Internet Addiction and Mental 
Health Problems

The pooled estimated associations between internet addic-
tion and mental health concerns are shown in Fig. 3 and 
listed below:
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i.	 Association between internet addiction and COVID-
19-specific anxiety was reported in two studies with 
1144 individuals; pooled Fisher’s Z score of 0.18 (95% 
confidence interval (CI): 0.12; 0.24, I2: -, τ2 < 0.001).

ii.	 Association between internet addiction and sleep disor-
der was reported in six studies with 14,035 individuals; 
pooled Fisher’s Z score of 0.28 (95% CI: 0.18; 0.39, I2: 
97.1%, τ2 = 0.016).

iii.	 Association between internet addiction and fear of 
COVID-19 was reported in three studies with 3184 indi-
viduals; pooled Fisher’s Z score of 0.29 (95% CI: 0.15; 
0.42, I2: 89.4%, τ2 = 0.012).

iv.	 Association between internet addiction and cyberchon-
dria was reported in two studies with 1223 individuals; 
Pooled Fisher’s Z score of 0.41 (95% CI: 0.28; 0.54, I2: 
80.3%, τ2 = 0.007).

v.	 Association between internet addiction and anxiety was 
reported in eight studies with 9161 individuals; pooled 
Fisher’s Z score of 0.43 (95% CI: 0.34; 0.51, I2: 92.2%, 
τ2 = 0.01).

vi.	 Association between internet addiction and depression 
was reported in nine studies with 12,823 individuals; 
pooled Fisher’s Z score of 0.44 (95% CI: 0.37; 0.52, I2: 
93.5%, τ2 = 0.01).

vii.	Association between internet addiction and loneliness 
was reported in five studies with 1583 individuals; 
pooled Fisher’s Z score of 0.44 (95% CI: 0.36; 0.51, I2: 
44.5%, τ2 = 0.003).

viii. Association between internet addiction and alexithy-
mia was reported in three studies with 1661 individuals; 
pooled Fisher’s Z score of 0.46 (95% CI:—0.04; 0.96, 
I2: 98.8%, τ2 = 0.20).

ix.	 Association between internet addiction and stress was 
reported in two studies with 1320 individuals; pooled 
Fisher’s Z score of 0.49 (95% CI: 0.41; 0.58, I2: 50.7%, 
τ2 = 0.002).

x.	 Association between internet addiction and psychologi-
cal distress was reported in four studies with 2858 indi-
viduals; pooled Fisher’s Z score of 0.55 (95% CI: 0.39; 
0.71, I2: 94.6%, τ2 = 0.025).

Fig. 1   Identification of studies 
via databases and registers

Records identified from:
Databases (n =19,265)
PubMed: 4,445
Scopus: 7,824
Web of Science:6,996

Records removed before 
screening:
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by automation tools (Excel)
(n =2)
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Records excluded
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Reports sought for retrieval
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Reports not retrieved
(n =0)

Reports assessed for eligibility
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Reports excluded:
studies that did not evaluate 
outcome (n = 25)
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Association Between Gaming Disorder and Mental 
Health Problems

The pooled estimated associations between gaming disorder 
and mental health problems are shown in Fig. 4 and listed 
below:

	 i.	 Association between gaming disorder and sleep dis-
order was reported in one study with 618 individuals; 
pooled Fisher’s Z score of 0.10 (95% CI: 0.02; 0.18, 
I2: -, τ2 = -).

	 ii.	 Association between gaming disorder and loneliness 
was reported in two studies with 3329 individuals; 
pooled Fisher’s Z score of 0.18 (95% CI: -0.01; 0.36, 
I2: 92.9, τ2 = 0.02).

	 iii.	 Association between gaming disorder and depression 
was reported in nine studies with 12,674 individuals; 
pooled Fisher’s Z score of 0.30 (95% CI: 0.22; 0.37, 
I2: 94%, τ2 = 0.01).

	 iv.	 Association between gaming disorder and anxiety 
was reported in eight studies with 8534 individuals; 
pooled Fisher’s Z score of 0.36 (95% CI: 0.25; 0.46, 
I2: 95.1%, τ2 = 0.02).

	 v.	 Association between gaming disorder and stress was 
reported in six studies with 4108 individuals; pooled 
Fisher’s Z score of 0.44 (95% CI: 0.33; 0.55, I2: 
90.7%, τ2 = 0.02).

Associations Between Smartphone Addiction 
and Mental Health Problems

The pooled estimated associations between smartphone 
addiction and mental health problems are shown in Fig. 5 
and listed below:

i.	 Association between smartphone addiction and loneli-
ness was reported in four studies with 4142 individuals; 
pooled Fisher’s Z score of 0.25 (95% CI: 0.21; 0.29, I2: 
34.6%, τ2 = 0.001).

ii.	 Association between smartphone addiction and sleep 
disorder was reported in three studies with 3018 indi-
viduals; pooled Fisher’s Z score of 0.30 (95% CI: 0.15; 
0.46, I2: 94.7%, τ2 = 0.02).

iii.	 Association between smartphone addiction and psycho-
logical distress was reported in two studies with 9803 
individuals; pooled Fisher’s Z score of 0.31 (95% CI: 
0.21; 0.41, I2: 86.4%, τ2 = 0.005).

iv.	 Association between smartphone addiction and stress 
was reported in five studies with 4186 individuals; 
pooled Fisher’s Z score of 0.31 (95% CI: 0.11; 0.50, I2: 
97.4%, τ2 = 0.05).
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Fig. 2   Summarized meth-
odological quality of included 
studies
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Fig. 3   Associations between 
internet addiction and mental 
health problems
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Fig. 4   Associations between 
gaming disorder and mental 
health problems
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v.	 Association between smartphone addiction and cyber-
chondria was reported in one study with 520 individuals; 
pooled Fisher’s Z score of 0.32 (95% CI: 0.23; 0.41, I2: 
-, τ2 = -).

vi.	 Association between smartphone addiction and fear of 
COVID-19 was reported in three studies with 10,320 
individuals; pooled Fisher’s Z score of 0.32 (95% CI: 
0.25; 0.39, I2: 77.4%, τ2 = 0.003).

vii.	Association between smartphone addiction and COVID-
19-specific anxiety was reported in one study with 908 
individuals; pooled Fisher’s Z score of 0.32 (95% CI: 
0.26; 0.39, I2: -, τ2 = -).

viii. Association between smartphone addiction and depres-
sion was reported in eight studies with 15,645 individu-
als; pooled Fisher’s Z score of 0.38 (95% CI: 0.24; 0.53, 
I2: 98.6%, τ2 = 0.04).

ix.	 Association between smartphone addiction and anxiety 
was reported in twelve studies with 17,684 individuals; 
pooled Fisher’s Z score of 0.38 (95% CI: 0.29; 0.46, I2: 
96.2%, τ2 = 0.02).

x.	 Association between smartphone addiction and aggres-
sion was reported in two studies with 1293 individuals; 
pooled Fisher’s Z score of 0.47 (95% CI: 0.43; 0.52, I2: 
0%, τ2 < 0.001).

Association Between Social Media Addiction 
and Mental Health Problems

The pooled estimated associations between social media 
addiction and mental health problems are shown in Fig. 6 
and listed below:

i.	 Association between social media addiction and sleep 
disorder was reported in three studies with 2757 indi-
viduals; pooled Fisher’s Z score of 0.004 (95% CI: -0.23; 
0.24, I2: 97.2%, τ2 = 0.02).

ii.	 Association between social media addiction and 
COVID-19-specific anxiety was reported in three stud-
ies with 1615 individuals; pooled Fisher’s Z score of 
0.16 (95% CI: 0.11; 0.21, I2: 6%, τ2 = 0.0001).

iii.	 Association between social media addiction and loneli-
ness was reported in four studies with 6285 individuals; 
pooled Fisher’s Z score of 0.19 (95% CI: 0.10; 0.29, I2: 
91.1%, τ2 = 0.008).

iv.	 Association between social media addiction and psycho-
logical distress was reported in two studies with 10,304 
individuals; pooled Fisher’s Z score of 0.23 (95% CI: 
0.05; 0.41, I2: 97.4%, τ2 = 0.02).

v.	 Association between social media addiction and fear of 
COVID-19 was reported in three studies with 20,951 
individuals; pooled Fisher’s Z score of 0.27 (95% CI: 
0.26; 0.29, I2:15.1%, τ2 < 0.001).

vi.	 Association between social media addiction and alex-
ithymia was reported in two studies with 602 individu-
als; pooled Fisher’s Z score of 0.27 (95% CI: 0.08; 0.47, 
I2:80.3%, τ2 = 0.015).

vii.	Association between social media addiction and cyber-
chondria was reported in one study with 10,843 indi-
viduals; pooled Fisher’s Z score of 0.32 (95% CI: 0.30; 
0.33, I2: -, τ2 = -).

viii. Association between social media addiction and depres-
sion was reported in eleven studies with 10,714 indi-
viduals; pooled Fisher’s Z score of 0.36 (95% CI: 0.15; 
0.56, I2: 98.8%, τ2 = 0.12).

Fig. 5   Associations between 
smartphone addiction and men-
tal health problems
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ix.	 Association between social media addiction and anxiety 
was reported in twelve studies with 15,420 individuals; 
pooled Fisher’s Z score of 0.37 (95% CI: 0.27; 0.47, I2: 
97%, τ2 = 0.03).

x.	 Association between social media addiction and stress 
was reported in eight studies with 2220 individuals; 
pooled Fisher’s Z score of 0.38 (95% CI: 0.24; 0.52, I2: 
90.4%, τ2 = 0.04).

Moderator Analyses

Moderators were assessed using uni-variable meta-regres-
sion when there were at least four studies for analyses 
(Table 2).

Associations Between Internet Addiction 
and Mental Health Problems

Based on uni-variable meta-regression, none of the exam-
ined variables affected heterogeneity in the associations 
between internet addiction and mental health problems.

	 i.	 Moderators in the association between internet 
addiction and sleep disorder were country income 
level (0.09 increase in Fisher’s Z score occurred by 
increasing the country income level, explaining 40% 
of variance, p = 0.16), and female percentage (0.01 
decrease in Fisher’s Z score occurred by increasing 

the percentage of female participants, explaining 69% 
of variance, p = 0.12).

	 ii.	 Moderators in the association between internet addic-
tion and anxiety were country income level (0.13 
decrease in Fisher’s Z score occurred by increasing 
the country income level, explaining 71% of vari-
ance, p = 0.009); female percentage (0.006 decrease 
in Fisher’s Z score occurred by increasing the percent-
age of female participants, explained 30% of variance, 
p = 0.16); target population (0.12 increase in Fisher’s 
Z score occurred in each target group of adults, elders 
and general population compared to adolescents, 
explaining 36% of variance, p = 0.08).

	 iii.	 Moderators in the association between internet addic-
tion and depression were study year (0.08 increase 
in Fisher’s Z score occurred with each year increase, 
explaining 14% of variance, p = 0.19); female per-
centage (0.005 decrease in Fisher’s Z score occurred 
by increasing the percentage of female participants, 
explaining 36% of variance, p = 0.13)

	 iv.	 None of the examined variables were significant mod-
erators in the association between internet addiction 
and loneliness.

	 v.	 Moderators in the association between internet addic-
tion and psychological distress were study year (0.14 
decrease in Fisher’s Z score occurred with each year 
increase, explaining 55% of variance, p = 0.18); coun-
try income level (0.14 increase in Fisher’s Z score 
occurred by increasing the country income level, 
explaining 55% of variance, p = 0.18); target popu-
lation (0.28 decrease occurred in each target group 

Fig. 6   Associations between 
social media addiction and 
mental health problems
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of adults, elders and general population compared to 
adolescents, explaining 76% of variance, p = 0.10).

Associations Between Gaming Disorder and Mental 
Health Problems

None of the examined variables were moderators in asso-
ciations between gaming disorder and depression, anxiety 
and stress.

Associations Between Smartphone Addiction 
and Mental Health Problems

	 i.	 None of the examined variables were moderators in 
the association between smartphone addiction and 
loneliness.

	 ii.	 The moderator in the association between smartphone 
addiction and stress was study year (0.26 decrease in 
Fisher’s Z score occurred with each year increase, 
explaining 39% of variance, p = 0.16).

	 iii.	 None of the examined variables were moderators in 
the association between smartphone addiction and 
depression.

	 iv.	 The moderator in the association between smartphone 
addiction and anxiety was study year (0.08 decrease 
in Fisher’s Z score occurred with each year increase, 
explaining 17.6% of variance, p = 0.10).

Associations Between Social Media Addiction 
and Mental Health Problems

	 i.	 Moderators in the association between social media 
addiction and loneliness were country income level 
(0.14 increase in Fisher’s Z score occurred by increas-
ing the country income level, explaining 63% of vari-
ance, p = 0.16) and target population (0.14 increase 
in Fisher’s Z score occurred in each target group of 
adults, elders and general population compared to ado-
lescents, explaining 63% of variance, p = 0.16).

	 ii.	 Moderators in the association between social media 
addiction and stress were female percentage (0.01 
decrease in Fisher’s Z score occurred with each per-
centage increase in female participants, explained 
71.6% of variance, p = 0.01), mean age (0.02 decrease 
in Fisher’s Z score occurred with each year increase in 
mean age of participants, explaining 30.47% of vari-
ance, p = 0.13), study year (0.21 increase in Fisher’s 
Z score occurred with each year increase, explaining 
19% of variance, p = 0.18)

	 iii.	 None of the examined variables were significant mod-
erators in the association between social media addic-
tion and depression.
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	 iv.	 Moderators in the association between social media 
addiction and anxiety were country income level (0.08 
decrease in Fisher’s Z score occurred by increasing 
the country income level, explaining 21% of vari-
ance, p = 0.11), mean age (0.01 decrease in Fisher’s 
Z score occurred with each year increase in mean age 
of participants, explaining 21% of variance, p = 0.11), 
female percentage of participants (0.003 decrease 
in Fisher’s Z score occurred with each percentage 
increase in female participants, explaining 16% of 
variance, p = 0.16).

Discussion

Via rigorous and robust methodology used in systematic 
reviews and meta-analyses, we provide synthesized evidence 
regarding how specific behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
related to specific types of mental health problems during 
the COVID-19 pandemic. Numerous studies have been con-
ducted to understand associations between behavioral addic-
tions (including behavioral addictions, related conditions, 
and phenomena) and mental health problems across differ-
ent populations during the COVID-19 pandemic (please see 
Table 1 for detailed information). Most studies of behavioral 
addictions, related conditions, and phenomena focused on 
addictions related to social media, the internet, smartphones, 
and gaming. Other types of behavioral addictions, related 
conditions, and phenomena (i.e., related to food, eating, 
gambling, pornography use, binge watching, exercise, and 
shopping) remained understudied (only one or two studies 
for each type) and did not have sufficient data for further 
quantitative or qualitative synthesis. This finding suggests 
that most studies of behavioral addictions, related condi-
tions, and phenomena focused on internet-related addictions 
(i.e., internet and smartphone addictions have been consid-
ered general forms of internet addiction; social media and 
gaming addictions have been considered specific forms of 
internet addiction) [9•, 48, 49].

Nevertheless, the present systematic review and meta-
analysis synthesized the evidence regarding the associations 
between the four types of behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
associated with internet use and a variety of mental health 
problems. In brief, higher levels of behavioral addictions, 
related conditions, and phenomena related to internet use 
(regardless of which type) were significantly associated 
with more mental health problems (regardless of which type 
of mental health problems), except for three associations: 
internet addiction with alexithymia, gaming addiction with 
loneliness, and social media addiction with sleep problems. 
Therefore, we conclude that internet-related behavioral 

addictions (including behavioral addictions, related con-
ditions, and phenomena) were typically associated with 
mental health problems during the COVID-19 pandemic, 
although the exceptions noted above warrant consideration 
(for example, decreased in-person social interactions during 
the pandemic could have been replaced by online gaming 
interactions, thus changing relationships between problem-
atic gaming and loneliness, with longitudinal data resonating 
with this possibility [50]).

Three main reasons could explain the associations 
between internet-related behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and mental health problems. First, the COVID-19 pandemic 
may have increased urges to use the internet, potentially 
despite adverse consequences; that is, people were instructed 
not to leave their homes during lockdown periods and they 
may have used the internet to cope with stress or desires 
for social interaction [51, 52]. In this regard, people may 
have been more likely to develop or increase internet-related 
addictive behaviors, such as internet use, smartphone use, 
social media use, and gaming. As the COVID-19 pandemic 
often generated psychological distress, this may have led 
to mental health problems for people [52–54]. Accord-
ingly, there may have been different reasons for increases in 
internet-related behavioral addictions (including behavioral 
addictions, related conditions, and phenomena) and mental 
health problems.

Second, the I-PACE model [55] could strengthen the first 
explanation to elaborate why internet-related behavioral 
addictions (including behavioral addictions, related condi-
tions, and phenomena) were associated with mental health 
problems during COVID-19 pandemic. Specifically, the 
I-PACE model suggests that people may use internet activi-
ties as a coping method to cope with psychological distress. 
Some people who have problems in inhibiting the use of 
internet activities may then develop behavioral addictions, 
related conditions, and phenomena. In this regard, internet-
related behavioral addictions, related conditions, and phe-
nomena may be associated with mental health problems. 
Moreover, the COVID-19 pandemic may elevate psycho-
logical distress and increase people’s motivations to use the 
internet, which may promote addictive engagement.

Third, the present synthesized association evidence reso-
nates with findings before the COVID-19 pandemic link-
ing behavioral addictions (including behavioral addictions, 
related conditions, and phenomena) to mental health prob-
lems [32]. Internet-related behavioral addictions, related 
conditions, and phenomena may generate problems (e.g., 
loss of productivity) and further worsen mental health con-
cerns [56]. However, cautions should be made because the 
associations found in the present study lacks evidence from 
longitudinal data, indicating the causality between behav-
ioral addictions (including behavioral addictions, related 
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conditions, and phenomena) and mental health problems 
could not be concluded.

There are several limitations in the present systematic 
review and meta-analysis. First, the few publications of 
investigations of non-internet-related behavioral addictions, 
related conditions, and phenomena (e.g., eating or exercise 
addictions) during the COVID-19 pandemic limited analy-
ses. Therefore, we could not firmly conclude that all types 
of behavioral addictions (including behavioral addictions, 
related conditions, and phenomena) are associated with men-
tal health problems. Nevertheless, the synthesized evidence 
in the present systematic review and meta-analysis verified 
the associations between internet-related behavioral addic-
tions (including behavioral addictions, related conditions, 
and phenomena) and many mental health problems. Second, 
the measures used to assess behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and mental health problems were diverse across the included 
studies, complicating comparability across studies. Although 
we acknowledge that this could be a potential issue for syn-
thesis, we have used standard and state-of-the-art statistical 
methods (i.e., effect sizes based on Fisher’s Z statistics) to 
investigate this topic. Therefore, we believe that this may not 
be a serious limitation. Third, most included studies used 
online surveys to collect data. Therefore, the sample repre-
sentativeness could be concerning as there may be selection 
bias; for example, people without internet access during the 
survey period may have been under-represented or excluded.

Conclusion

In conclusion, the present systematic review and meta-anal-
ysis provides cumulated evidence regarding associations 
between specific types of behavioral addictions (including 
behavioral addictions, related conditions, and phenomena) 
and types of mental health problems during the COVID-
19 pandemic. Most studies of behavioral addictions, related 
conditions, and phenomena focused on internet-related 
behaviors, with studies suggesting relationships with spe-
cific types of mental health problems during the COVID-19 
pandemic. Moreover, associations between behavioral addic-
tions (including behavioral addictions, related conditions, 
and phenomena) and mental health problems found in the 
present systematic review and meta-analysis were com-
parable to the associations identified in studies conducted 
before the COVID-19 pandemic. Nevertheless, data sug-
gest that during the COVID-19 pandemic, many individu-
als experienced worse addictive behaviors and mental health 
problems. Therefore, how to help people reduce behavioral 
addictions (including behavioral addictions, related condi-
tions, and phenomena) and address mental health problems 
are two important topics for healthcare providers.
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