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Abstract: Problematic Internet use has become a major problem worldwide due to its numerous
negative correlates in the field of health, both mental and physical, and its increasing prevalence,
making it necessary to study both its risk and protective factors. Several studies have found a neg-
ative relationship between resilience and problematic Internet use, although the results are incon-
sistent. This meta-analysis assesses the relationship between problematic Internet use and resilience,
and analyses its possible moderating variables. A systematic search was conducted in PsycInfo, Web
of Science and Scopus. A total of 93,859 subjects from 19 studies were included in the analyses. The
results show that there is a statistically-significant negative relationship (r = -0.27 (95% CI [-0.32,
-0.22]), with publication bias. This meta-analysis presents strong evidence of the relationship be-
tween the two variables. Limitations and practical implications are discussed.
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1. Introduction

Internet use has grown substantially over the last few decades, with the number of
users increasing by 1331.9% between 2000 and 2021 [1], when a total of 4.66 billion users
were counted, representing approximately 60% of the world’s population [2]. The benefits
associated with using the Internet, especially concerning information search and commu-
nication, have led people to rely more and more on this technology for their work, study,
social interaction and access to various entertainment options [3]. However, excessive and
uncontrolled use of this technology can lead to what has been termed problematic Internet
use (PIU), which is defined as Internet use that causes psychological, social, educational
and/or occupational difficulties in an individual’s life [4]. Although the term Internet ad-
diction, conceptualized as an impulse control disorder whereby the person loses control
over their use of the Internet to the extent that they experience numerous negative conse-
quences, as proposed by Young [5], is widely used in the scientific literature [6], a consid-
erable number of authors recommend the use of PIU as more appropriate [7-9], since it is
not recognised as an addictive disorder in either the DSM-5 [10] or ICD-11 [11].

PIU has been associated with numerous negative variables related to both mental
and physical health, such as anxiety and depression [12], low self-esteem [13], poor sleep
quality [14], alexithymia [15], risk of obesity [16], high impulsivity [17] and problematic
alcohol consumption [18], among others, and the World Health Organization has declared
PIU a major public health concern, emphasizing the need to intensify international re-
search on this problem to generate the information required to develop policies and in-
terventions to prevent and treat PIU [19]. A recent meta-analysis, which was conducted

Nurs. Rep. 2023, 13, 337-350. https://doi.org/10.3390/nursrep13010032

www.mdpi.com/journal/nursrep



Nurs. Rep. 2023, 13

338

on a total sample of 2,123,762 people, has estimated the prevalence of PIU among the gen-
eral population at 14.22% [20], having increased in recent years [21]. The high number of
detrimental variables associated with PIU, as well as its increasing prevalence, makes it
necessary to emphasize the study of both potential risk factors and protective factors for
PIU.

How to conceptualize resilience is a widely debated topic in the field of psychology
[22]. Resilience can be defined as an individual’s ability to maintain or regain psycholog-
ical well-being in the face of a challenging situation [23]; it is a dynamic process that en-
compasses positive adaptation in the face of significant adversity, which would include
feedback, learning and making changes to remain positive and recover from frustration
caused by stressful events [24]. Resilience is an important factor in personal well-being,
being negatively correlated to negative indicators of mental health, such as depression
and anxiety, and positively correlated to positive indicators of mental health, such as life
satisfaction and positive affect [25]. Several studies have examined the role of resilience in
various types of addictive behaviors, and have found that resilience serves as a protective
factor against addiction to gambling [26], alcohol [27,28], drugs of abuse [29,30], and video
games [31,32]. Likewise, the relationship between resilience and PIU has also been evalu-
ated, and has found negative relationship between both variables [33-35]. However, to
date there has been no meta-analysis specifically focused on the relationship between PIU
and resilience that synthesizes the results found. The aim of this paper is therefore to syn-
thesize the evidence from those studies that have examined the association between PIU
and resilience by answering the following research questions: (1) what is the strength of
the association between PIU and resilience?; and (2) is the association between PIU and
resilience moderated by the methodological and socio-demographic variables of the stud-
ies analyzed?

2. Materials and Methods
2.1. Systematic Search

This meta-analysis (registered in PROSPERO database #CRD42022382337) was con-
ducted according to the criteria of the PRISMA statement [36] (Appendix A, Table Al). A
systematic search was conducted during November 2022 in three databases (PsycINFO,
Scopus and Web of Science) using the terms (resilience OR resiliency OR resilient) AND
(internet addiction OR problematic internet use OR internet abuse OR internet overuse
OR internet dependence). Searches were restricted to papers published in English or Span-
ish. Moreover, the references of the selected articles were manually checked for other rel-
evant studies that were not retrieved during the electronic search. The systematic reviews
software Covidence (http://www.covidence.org accessed on 14 November 2022) was used
to manage the study selection process.

2.2. Inclusion Criteria

The retrieved studies were selected based on the following inclusion criteria: (1) orig-
inal empirical and quantitative cross-sectional or longitudinal studies; (2) published in
peer-reviewed scientific journals; (3) published in English or Spanish; (4) include assess-
ments of PIU and resilience; (5) present Pearson’s correlation coefficient between PIU and
resilience or the statistical data necessary to calculate it: (6) present the sample size; and
(7) the full text was available. In case of studies with partially duplicated samples, the
study with the largest sample size was selected.

2.3. Methodological Quality of Included Studies

Conducting a meta-analysis without taking into consideration the methodological
quality of the included studies may lead to biased results. Therefore, an assessment of the
methodological quality of the studies analyzed in a meta-analysis is essential to be able to
draw reliable conclusions. The risk of individual bias of the studies included in the meta-
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analysis was assessed using the short version of the Newcastle-Ottawa scale developed
by Deng et al. [37]. The scale consists of a total of five items: (1) representativeness of the
sample (inclusion of the entire population or random sampling); (2) sample size justified
by methods such as power analysis; (3) response rate greater than 80%; (4) valid PIU and
resilience assessment tests; and (5) appropriate and correctly described statistical anal-
yses. Each item is scored as one point if it meets the criterion and zero points if it does not
meet the criterion or the information is not available. The total score ranges from zero to
five points, with studies scoring three or more points being considered at low risk of in-
dividual bias and those scoring less than three points being considered at high risk of
individual bias. Assessments were performed by two reviewers working independently.
Discrepancies were resolved by consensus.

2.4. Data Coding

A recording sheet was prepared to code the following information for the studies
included: author(s), year of publication, country in which the study was conducted, con-
tinent, sample size, mean age of participants, gender (coded as the percentage of males in
the sample), test used to assess PIU, test used to assess resilience, risk of individual bias
and Pearson’s correlation between PIU and resilience. Data coding was performed by two
reviewers working independently. The reviewers matched their data after extraction and
revisited papers in case of disagreements. In the event of missing data, we contacted the
authors of the study to request the necessary information; where we received no response
or the authors refused to provide it, the information is listed as missing. To meet the in-
dependence assumption, in the case of longitudinal studies only the first correlation be-
tween PIU and resilience was coded.

2.5. Data Analysis

Most of the studies had Pearson correlations. For those studies with x2, this result
was converted to Pearson correlations using the formula 7 =V(x?/n). Subsequently, to nor-
malize their distributions, all Pearson correlations were converted to Fisher’s Z-scores us-
ing the formula Z = 0.5 x In[(1 + r)/(1 - r)]. All analyses were performed with Z-scores,
although the overall effect size and its confidence interval were transformed back to Pear-
son correlations for better interpretation following the recommendation of Borenstein et
al. [38].

Due to the variability observed in the selected studies in terms of the countries in
which they were conducted, the number of subjects and tests used, a random-effects meta-
analysis with the restricted maximum likelihood method was chosen. Random-effects
models generally produce more precise estimates and allow for greater generalizability of
results [39-41]. The existence of statistically significant heterogeneity among the effect
sizes of the analyzed studies was examined using Cochran’s Q test, while the degree of
true heterogeneity not explained by random sampling error was assessed using the I sta-
tistic. I?> values of 25%, 50% and 75% are interpreted respectively as low, moderate and
high heterogeneity [42].

The validity of a meta-analysis may be challenged by the presence of publication bias,
a phenomenon whereby studies with statistically significant results or high effect sizes are
more likely to be published [43]. Publication bias is a particularly important problem
when conducting meta-analyses, since it can lead to overestimated effect sizes. In this
study, and as recommended by Botella and Sanchez-Meca [44], the risk of publication bias
was assessed by several methods: visual inspection of the funnel plot, Egger’s regression
test [45], Begg and Mazumdar’s rank correlation test [46], and calculating the safety num-
ber according to Rosenthal’s method. In the absence of publication bias, the funnel plot
will be symmetrical around the average effect size, while Egger’s test and Begg and Ma-
zumdar’s test will show non-significant results. Rosenthal’s method makes it possible to
estimate missing studies to calculate how many studies would be required for the esti-
mated effect size to be non-significant.
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A jacknife sensitivity analysis was performed, estimating the pooled effect size while
eliminating each study alternatively, to assess the individual influence on the overall ef-
fect size of each of the studies included in the meta-analysis.

We examined the possible moderating role of the following variables: sex and age of
participants, measures for assessing PIU and resilience, the continent in which the studies
were conducts, individual risk of bias and year of publication. For continuous variables,
meta-regression analyses were conducted, while for categorical variables, subgroup anal-
yses were conducted. For subgroup analysis, and as recommended by Fu et al. [47], each
subgroup should be composed of a minimum of four studies. When this was not possible
due to fewer studies having been performed, the remaining studies were grouped into the
subgroup others and included in the analyses under this heading if they comprised at
least four studies. The percentage of variance explained by the moderators was assessed
using the R? index.

Analyses were performed in R Studio using the metafor statistical package [48].

3. Results

As can be seen in Figure 1, the search and selection process ended with the inclusion
of 19 studies that met the inclusion criteria. The selected articles were published between
2015 and 2022 (see Table 1). Eight of the studies were conducted in China, four in South
Korea, two in the United States and Turkey, and one each in Australia, Hungary and Iran.
The combined sample was 93,859 subjects, with the sample sizes of the various studies
ranging from 96 to 58,756 participants.
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Figure 1. PRISMA diagram of the search and selection process.
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Table 1. Summary of studies included in the meta-analysis.

. Sex (% Resilience Risk of
Study Country Continent Sample Age Men) PIU Test Test Bias r

Cao et al., 2020 [49] China Asia 1218 11.8 55.25 YDQ CD-RISC10 Under -0.214
Choi et al., 2015 [50] South Korea Asia 448 20.89 397 IAT CD-RISC  Under -0.12
Cui & Chi, 2021 [51] China Asia 2544 1649 427 YDQ CD-RISC10 Under -0.267
Dinc & Topcu, 2021 [33] Australia Oceania 220 1416 445 CIUS CYRM-28  High -0.29
Dong & Li, 2020 [52] China Asia 1362 53.9 IAII CD-RISC10 Under -0.25
Hsieh et al., 2021 [53] China Asia 6233 51 CIAS  CD-RISC10 Under -0.17
Jin et al., 2019 [54] USA America 326 234 206 IAT BRS Under -0.121
Kiss et al., 2020 [55] Hungary Europe 249 225 3738 PIU-Q CD-RISC10 High -0.274
Lee et al., 2022 [56] South Korea Asia 866 70.8 IAPS CD-RISC  High -0.39

Mak et al., 2018 [57] South Korea Asia 837 2213 43.13 IAT CD-RISC  High -04
Nam et al., 2018 [58] South Korea Asia 519 51.64 IAT CD-RISC High -0.122
Oztiirk & Kundakgi, 2021 [34] Turkey Europe 1028 2017 397 IAT BRS Under -0.498
Peng et al., 2021 [59] China Asia 16,130 1522 519 IAT RSCA Under -0.252
Robertson et al., 2018 [35] USA America 240 25.05 65 IAT CD-RISC  High -0.36
Saeed, 2020 [60] China Asia 436 23.81 IAT BRS High -0.15
Salek-Ebrahimi et al., 2019 [61] Iran Asia 92 19.73  21.1 IAT CD-RISC  Under -0.222
Yilmaz et al., 2022 [62] Turkey Europe 1123 46.7 58 YIAT-SF BRS Under -0.346
Zhang & Li, 2022 [63] China Asia 1228 YDQ PPQ High -0.38
Zhou et al., 2017 [64] China Asia 58,756  10.83  54.5 YDQ RRS High -0.218

YDQ: Young's Diagnostic Questionnaire for Internet Addiction; IAT: Young's Internet Addiction
Test; CIUS: Compulsive Internet Use Scale; IAII: Internet Addiction Impairment Index; CIAS: Chen
Internet Addiction Scale; PIU-Q: Problematic Internet Use Questionnaire; IAPS: Korean Internet
Addiction Proneness Scale for Youth; YIAT-SF: Young’s Internet Addiction Test-Short Form; CD-
RISC 10: Connor-Davidson Resilience Scale Short Form; CD-RISC: Connor-Davidson Resilience
Scale; CYRM-28: Child and Youth Resilience Measure; BRS: Brief Resilience Scale; RSCA: Resilience
Scale for Chinese Adolescents; PPQ: PsyCap Questionnaire; RRS: Revised Resilience Scale.

The estimated overall effect size for the correlation between PIU and resilience was
Zr=-0.28 (95% CI [-0.33, -0.22]), which transformed back to Pearson’s correlation gives a
result of r = -0.27 (95% CI [-0.32, -0.22]), and which, following the interpretation criteria
proposed by Cohen [65], can be classified as a moderate intensity correlation. The forest
plot of the effect sizes and 95% confidence intervals of the 19 studies are shown in Figure
2. As can be seen in the figure, the effect sizes of the studies ranged from Z;=-0.12 to Z:=
—0.55. The Cochran’s Q test result was 281.4128, p < 0.0001, hence the homogeneity hy-
pothesis is rejected, while the I?> value reached a value of 97.46%, which is considered high
according to Higgins and Thompson’s criteria [42].
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Study Estimate [95% CI]
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Dinc & Topcu, 2021 — -0.30[-043, -0.17]
Dong & Li, 2020 1 g -0.26 [-0.31, -0.20]
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Jinetal, 2019 —— -0.12[-0.23, -0.01]
Kiss et al_, 2020 —— § -0.28[-0.41, -0.16]
Lee et al_, 2022 —— i -0.41[-0.48, -0.35]
Mak et al_, 2018 —— i -0.42 [-0.49, -0.36]
Nam et al_, 2018 - -0.12[-0.21, -0.04]
Ogztirk & Kundakgi, 2021 18— § -0.55[-0.61, -0.49]
Peng et al., 2021 [ : -0.26 [-0. 2? -0.24]
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Saeed, 2020 —— -0.15[-0.25, -0.06]
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Yilmaz et al_, 2022 — -0.36 [-0.42, -0.30]
Zhang & Li, 2022 il g -0.40[-0.46, -0.34]
Zhou et al_, 2017 [ g -0.22 [-0.23, -0.21]

=l ; -0.28 [-0.33, -0.22]

Observed Cutcome

Figure 2. Effect size for the relationship between PIU and resilience.

Although the funnel plot is not fully symmetrical (see Figure 3), both the Egger re-
gression test (z = 0.2996, p = 0.76) and the Begg and Mazumdar rank correlation test (t =
-0.0292, p = 0.89) show non-significant results, thus ruling out the presence of publication
bias. Likewise, the calculation of the number of safety according to Rosenthal’s method
yielded a value of n = 18,877 (p < 0.001), making 18,877 unpublished studies with an effect
size equal to zero necessary to make the p-value non-significant, exceeding the critical
value which, for this meta-analysis, is set at 105 studies, according to the formula (5 x k) +
10, and k being the number of studies included in the meta-analysis [44].
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Figure 3. Funnel plot for assessing publication bias.

The sensitivity analysis, performed using the jackknife method, did not show exces-
sive individual influence of any of the studies on the estimated overall effect size, with the
effect size ranging from Z,=-0.26 to Zr=-0.29 when alternately omitting each of the stud-
ies.

Meta-regression analyses were conducted to examine the possible moderating effect
of year of publication, mean age of participants and percentage of males in the sample on
the correlation between PIU and resilience. Both mean age (b =-0.0028, p = 0.72) and per-
centage of males among participants (b =-0.0027, p = 0.26) did not show up as moderating
variables, while year of publication (b = -0.0283, p = 0.04) does moderate the relationship
between the two variables, with a total explained variability of 16.55%, with more recent
studies showing lower correlations.

For categorical variables, subgroup analyses were performed (see Table 2), and no
moderating effect was found for any of the variables analyzed.

Table 2. Relationship between PIU and resilience: moderation analysis for categorical variables.

Zr 95% CI P p Subgroup

Risk of individual bias 0.48
High -0.30 -0.38, -0.22 <0.001
Under -0.26 -0.33, -0.18 <0.001

Continent 0.15
Asia -0.25 -0.32,-0.19 <0.001
Other -0.34 -0.44, -0.24 <0.001

PIU test 0.90
IAT -0.27 -0.35, -0.18 <0.001
YDQ -0.28 -0.40, -0.16 <0.001
Other -0.30 -0.40, -0.19 <0.001

Resilience test 0.87
BRS -0.30 -0.43,-0.18 <0.001
CD-RISC -0.28 -0.39, -0.18 <0.001
CD-RISC 10 -0.24 -0.35, -0.13 <0.001
Other -0.29 -0.42,-0.17 <0.001
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4. Discussion

The first aim of this paper was to estimate the magnitude of the association between
PIU and resilience. Additionally, we examined the possible moderating role of gender and
age of participants, the continent on which the studies were conducted, the tests used to
assess both PIU and resilience, the year of publication of the studies, and the risk of indi-
vidual bias.

The systematic search identified a total of studies that met the inclusion criteria with
a total sample of 93,859 subjects. The results of the meta-analyses showed a statistically
significant negative correlation of moderate intensity (r=-0.27) between the two variables,
whereby those who showed higher levels of resilience had lower levels of PIU. Sensitivity
analysis reveals that this result is consistent, with none of the studies having an excessive
influence on the overall effect size. Furthermore, the various tests performed to assess the
risk of publication bias ruled out the presence of bias. Despite the high degree of hetero-
geneity found, only the year of publication proved to be a moderating variable in the cor-
relation between PIU and resilience, explaining 16.55% of the observed heterogeneity.

The result found has important implications for the prevention of PIU, a phenome-
non with significant negative repercussions on mental and physical health, as well as sig-
nificant associated economic costs [66]. Resilience may function as a protective factor for
PIU by mitigating the negative impact of adverse situations or environments, causing in-
dividuals to suffer lower levels of depression or anxiety [67], two variables that have been
consistently linked in the scientific literature to PIU [12,68-70]. Additionally, in theoretical
terms, the negative association found between resilience and PIU could be explained in
relation to the I-PACE model, which explains the onset and development of PIU by the
interaction of personal, affective, cognitive and executive variables [6]. This theoretical
model holds that stress is an important factor operating on addictive behaviors and that
excessive and uncontrolled use of the Internet can sometimes be a coping style that at-
tempts to cope with this stress. Resilience also improves people’s ability to cope with
stressful situations, which are also a risk factor for PIU [71], as individuals with high levels
of stress often use the Internet as a maladaptive coping strategy because, although it does
not offer long-term improvement, Internet use can serve as a temporary relief from stress-
ful symptoms. Thus, from this perspective, resilience, which is taken to be the ability to
cope with adverse and stressful situations, may lead to a lesser need to use the Internet to
reduce stress levels, since resilience itself will act as a protective factor. Thus, people with
higher levels of resilience have and make use of adaptive coping strategies in stressful
situations, which may prevent them from engaging in compulsive behaviors such as PIU.
Therefore, the results obtained, together with the fact that resilience can be increased
through appropriate programs [72], allow us to state that interventions aimed at increas-
ing resilience can be an effective method of reducing the risk of PIU. Besides preventing
the onset of PIU, resilience has also shown benefits when IPU has already developed,
serving as a protective factor against the negative psychological effects of PIU [73].

Among the possible moderating variables of the relationship between PIU and resil-
ience examined, the only statistically significant moderator was the studies’ year of pub-
lication, with more recent articles showing a smaller effect size among the variables stud-
ied. One possible explanation for this is that the more recent studies, conducted during
the pandemic when many countries were in lockdown, show a lower relationship be-
tween PIU and resilience since individuals during this period suffered greater stress that
could not be compensated for by their resilience levels, leading to excessive internet use
to reduce this stress. By contrast, participants’ gender and age, as well as the geographical
area in which the studies were conducted, are not statistically significant moderators of
the relationship between PIU and resilience. The fact that there is little heterogeneity re-
garding these variables, especially age and geographic area, in the included studies could
be influencing this result.

The results of this meta-analysis should be interpreted with caution due to certain
limitations. Firstly, the number of studies that met the inclusion criteria is limited, so it
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would be advisable for future systematic reviews or meta-analyses to extend the search to
other databases. Secondly, only studies published in Spanish or English were included,
which could be considered a selection bias, despite English being the most widely used
language in the scientific literature. Thirdly, only one of the possible moderating variables
was found to have a significant effect and it could not explain a significant percentage of
the heterogeneity found. It would therefore be important for future meta-analyses to ex-
amine the role of new potential moderators of the correlation between PIU and resilience,
such as the population in which the studies were carried out or the scores obtained.
Fourth, given the cross-sectional design of most of the included studies, it is not possible
to establish causal relationships between the variables analyzed or to examine their evo-
lution over time, hence it would be desirable to conduct further longitudinal or experi-
mental design research in the future to examine these matters. Finally, most of the studies
were conducted in Asian countries and with adolescent and young participants, with very
limited research in other geographical areas and with subjects in other age groups.

5. Conclusions

PIU has become a growing problem in recent years, especially among adolescents
and young people, being associated with many harmful variables, mainly psychological,
hence studying its risk and protective factors to help to prevent and treat it should be a
priority, bearing in mind both its negative effects and the number of people who suffer
from this problem. This meta-analysis has synthesized the results on PIU and resilience.
The results of this review, despite its limitations, indicate the existence of a significant
negative relationship of moderate intensity between both variables that does not appear
to depend on age, gender, geographical area or the tests used. This result has implications
that go beyond the theoretical field by supporting the fact that working on people’s resil-
ience can reduce the risk of PIU. Moreover, increasing resilience levels through appropri-
ate training programs would have beneficial effects beyond reducing the risk of IPU, since
resilience has also been shown to be a protective factor against other addictive behaviors
such as alcohol consumption [27], gambling [26], drug abuse [29] and Internet gaming
disorder [32]. Likewise, increasing resilience would also have a positive impact on other
variables not directly related to problematic use of new technologies or addictions, im-
proving both physical and mental health [72].
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Appendix A
Table Al. Search Strings; PRISMA Checklist.
Section/Topic #  Checklist Item Reported
on Page #
TITLE
Title 1  Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Provide a structured summary including, as applicable: background; objectives;
Structured sum- 5 data sources; study eligibility criteria, participants, and interventions; study ap-
mary praisal and synthesis methods; results; limitations; conclusions and implications of
key findings; systematic review registration number.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known. 1-2
o Provide an explicit statement of questions being addressed with reference to par-
Objectives 4 . . : : . 2
ticipants, interventions, comparisons, outcomes, and study design (PICOS).
METHODS
. Indicate if a review protocol exists, if and where it can be accessed (e.g., Web ad-
Protocol and regis- . . . . L L . . .
tration 5  dress), and, if available, provide registration information including registration =~ 2
number.
Specify study characteristics (e.g., PICOS, length of follow-up) and report charac-
Eligibility criteria 6 teristics (e.g., years considered, language, publication status) used as criteria for el-2
igibility, giving rationale.
Information Describe all information sources (e.g., databases with dates of coverage, contact
7 with study authors to identify additional studies) in the search and date last 2
SOHTees searched.
Search 8 Present full electronic search strategy for at least one database, including any lim- Table A1

its used, such that it could be repeated.

Study selection 9

State the process for selecting studies (i.e., screening, eligibility, included in sys-

2
tematic review, and, if applicable, included in the meta-analysis).

Data collection pro-

Describe method of data extraction from reports (e.g., piloted forms, inde-

coss 10 pendently, in duplicate) and any processes for obtaining and confirming data from2-3
investigators.
Data items 1 List and define all Varlable.s for Wth.h dafca. were sought (e.g., PICOS, funding 3
sources) and any assumptions and simplifications made.
. . Describe methods used for assessing risk of bias of individual studies (including
Risk of bias in indi- . .
12 specification of whether this was done at the study or outcome level), and how 2

vidual studies

this information is to be used in any data synthesis.

Summary measures13

State the principal summary measures (e.g., risk ratio, difference in means). 3

Describe the methods of handling data and combining results of studies, if done,

Synthesis of Its 14 3
YRENEsis OF Tesus including measures of consistency (e.g., I2) for each meta-analysis.

Risk of bias across 15 Specify any assessment of risk of bias that may affect the cumulative evidence 3

studies (e.g., publication bias, selective reporting within studies).
Descri th f itional anal 8. itivi 1

Additional analyses16 escribe me . ods.o addlt'lon'a ana yse§ (e.g., sensitivity or subgroup analyses, 3
meta-regression), if done, indicating which were pre-specified.

RESULTS

Study selection 17 Q1ve nu@bers of studies scre?ned, assessed for ?llglbllltyf and mclud'ed in the re- 34
view, with reasons for exclusions at each stage, ideally with a flow diagram.

Study characteris- 18 For each study, present characteristics for which data were extracted (e.g., study 45

tics

size, PICOS, follow-up period) and provide the citations.
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Risk of bias within Present data on risk of bias of each study and, if available, any outcome level as-

19 4-5

studies sessment (see item 12).

Results of individ-
ual studies

For all outcomes considered (benefits or harms), present, for each study: (a) simple
20 summary data for each intervention group (b) effect estimates and confidence in- 5
tervals, ideally with a forest plot.

Present results of each meta-analysis done, including confidence intervals and

Synthesis of results 21 . 5-6
measures of consistency.
Risk of bias across . . .
studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 5-6
i Its of itional 1 if .g. itivi 1
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 67

meta-regression [see Item 16]).

DISCUSSION

Summary of evi-

Summarize the main findings including the strength of evidence for each main
24  outcome; consider their relevance to key groups (e.g., healthcare providers, users, 7

dence and policy makers).

L Discuss limitations at study and outcome level (e.g., risk of bias), and at review-

Limitations 25 . ; . o . . 7

level (e.g., incomplete retrieval of identified research, reporting bias).
. Provide a general interpretation of the results in the context of other evidence, and

Conclusions 26 .. 7-8

implications for future research.

FUNDING

Funding 7 Describe sources of funding for the systemat.ic rev.iew and other support (e.g., Sup-y; A

ply of data); role of funders for the systematic review.
From: [36]. For more information, visit: www.prisma-statement.org (accessed on 17 December
2022).
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