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Purpose. Due to the use of different methodologies, tools, and measurements, the positive or negative impact of Internet
use on human life quality is accompanied by a series of ambiguities and uncertainties. Therefore, in this study, a systematic
review and meta-analysis are conducted regarding the effect of Internet addiction on the quality of life. Methods. A
systematic search of resources was conducted to investigate the effect of Internet addiction on the quality of life. The
databases of PubMed, Cochrane Library, Scopus, Web of Science, Embase, and Science Direct were searched from January
1980 to July 2020. The articles were screened by two researchers in multiple levels in terms of the title, abstract, and full-
text; then, final studies that met the inclusion criteria were retrieved and included in the study. Results. After searching the
previously mentioned international databases, 3863 papers were found, 18 of which we included in the final analysis.
Surveys indicated that people who had a high Internet addiction received lower scores of quality of life than those who were
normal Internet users (OR=2.45, 95% CI; 2.31-2.61, p<0.001; 1> =85.23%, P <0.001). Furthermore, There was a negative
significant relationship between Internet addiction and quality of life in the psychological (OR=0.56, 95% CI: 0.32-0.99,
p=0.04, ’=97.47%, p<0.001), physical (OR=0.58, 95% CI: 0.39-0.86, p = 0.007, I>=95.29%, p = 0.001), and overall
quality of life score (OR =0.39, 95% CI: 0.27-0.55, p < 0.001, I* =0.0%, p = 0.746). Conclusion. These findings illustrate that
Internet addiction should be regarded as a major health concern and incorporated into health education and
intervention initiatives.

1. Introduction

Among the different media types, the Internet is a recent
achievement of mankind, a highly reachable global medium
with an advanced modern communication technology ca-
pable of providing access to a wide range of information
sources [1, 2].

Although the Internet and its technologies have pro-
vided valuable opportunities in scientific, communicative,
and economic aspects for human societies, its inappropriate

and extreme application, mostly for recreational purposes, is
a serious threat to the health and well-being of the human
population, especially young people [3]. According to
studies, the increasing demand for Internet technology is
associated with major health, psychological, and social
problems, overwhelming mental health, interactions, and
communications. Researchers also believe that excessive use
of the Internet and social networks can indicate stress,
anxiety, and depression; indeed, the excessive use of these
networks is a way to reduce negative emotions [4].
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The Internet affects various dimensions of lifestyle, social
interaction, and occupational performance in both positive
and negative ways. As to its positive effects, people can solve
most of their daily problems via the Internet. In terms of
developing interpersonal relationships, it goes beyond the
geographical boundaries. Further, it has become an im-
portant part of everyday lives by helping exchange infor-
mation and personal or professional experience, carry out
economic/commercial activities, reduce transportation costs
and problems, and develop business and marketing activities
[5].

Negative effects have also been reported as real physical
communications are decreasing compared with online
communications due to the power of new technologies in the
development and transformation of social communications,
leading to weaker social relationships in the real world [6].
Overall, the Internet and social networks are not only
changing human relationships and interactive patterns but
also create intense interactions and influence individual life
[7].

Internet addiction (IA) is an extreme form of this
phenomenon, an inability to avoid using the Internet that
has adverse effects on various life aspects (e.g., interpersonal
relationships and physical health) [8]. It is considered a
disorder in the Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition (DSM-5) [8, 9]. Estimation of the TA
prevalence varies widely across countries (1.5% to 10.8%)
[4, 10, 11]. Based on a meta-analysis result, its prevalence is
6% in 31 countries; the highest prevalence is 10.9% in the
Middle East, and the lowest rate of 2.6% belongs to the north
and west of Europe [8].

The studies of the IA show the reduction of life satis-
faction in terms of family, friends, school, and living en-
vironment. References [12-14] have shown negative effects
of IA on physical health aspects. As reported, the use of
social networks causes insomnia, physical inactivity, and eye
problems, as well as depression, social phobia, and hyper-
activity disorders, in most users [12, 15]. Based on a meta-
analysis by Ho et al., IA is significantly associated with al-
cohol abuse, attention deficit, hyperactivity, depression, and
anxiety [16].

As mentioned, the Internet has a great impact on various
aspects of health. According to the World Health Organi-
zation (WHO), health is defined as a complete state of
physical, mental, and social well-being [17]. Quality of life
(QOL) is a comprehensive measure of health outcomes [18].
It is a multidimensional concept that includes under-
standing mental and objective conditions of individuals’ life
in their sociocultural and economic environment [19]. The
effect of excessive Internet use on health can be found by
examining the impact of IA on QOL.

Several studies have indicated that TA reduces QOL [20].
On the contrary, some other studies have shown an insig-
nificant association between the use of the Internet and
social networks with QOL [21, 22]. For example, Ko et al.
claim no relationship between QOL and moderate or intense
Internet use [23]. A review study by Veenhoven, who ex-
amined IA and its derivatives, showed that the Internet
increases QOL, and if the IA really exists, it can affect a
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relatively small percentage of an online population [24].
According to another review study, there is a positive re-
lationship between using the Internet and computer and the
QOL of the elderly [25]. Tran et al. have shown that the
Internet can help people obtain a higher perceived QOL by
promoting their work, education, and communication [26].
A cross-sectional study of college students found that the
quality of life in daily users of social networking sites was
higher than that of nondaily users [27].

On the other hand, a more in-depth study on types of
applied programs on the Internet by individuals indicates
the impact of a particular program on the individuals’
mental well-being. In other words, spending time on pro-
grams involved with photo and video sharing is associated
with higher levels of depression and anxiety; in contrast,
using programs involved with book reading reduces de-
pression and anxiety, thus increasing levels of mental well-
being [28]. Researchers have also reported that people who
spend much time online have lower perceived QOL due to
the lack of long-term sleep, deteriorated physical health,
difficulties in concentrating on work, and reduced intimacy
with family members [29, 30].

The association between the Internet and the quality of
human life is accompanied by a series of ambiguities and
uncertainties due to the wide range of its potential positive
and negative effects. Possible reasons may be different
methodologies and tools, leading to differences in the
measurement of Internet use rates. The selection of a specific
and agreed form of inappropriate use, namely, the IA, as an
independent variable and the definition and measurement
based on well-known tools and standards of QOL as a
consequence can probably result in precise findings on their
relationship. According to the previously mentioned con-
siderations, a systematic review and meta-analysis are
conducted on the impact of IA on QOL.

2. Materials and Methods

The present study was a systematic review and meta-analysis.
A systematic search of resources was conducted by a li-
brarian (L.E) to investigate whether IA affects the QOL
(condition) of people (population) across the world
(context).

The research method was based on the PRISMA checklist
[31].

2.1. Data Sources and Search Strategy. The Web of Science,
Scopus, Cochrane Library, Embase, Science Direct, and
PubMed databases from Jan 1980 to Jul 2020 were searched
to find English articles. Also, SID and Magiran databases
were searched for Persian studies. The grey literature and
ongoing studies were searched in OpenGrey and Google
Scholar; further, ProQuest was searched for thesis, disser-
tations, and studies presented at conferences.

The search was performed using MESH and free key-
words. The keywords selected for the search were “Internet
addiction” and “quality of life.” After determining relevant
keywords, searches were done on databases using associated
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keywords with “AND” and “OR” operators combined to-
gether to determine relevant terms and synonyms. Search
strategy included the following keywords: “compulsive In-
ternet,” “computer addict,” “cyber addict,” “excessive In-
ternet use,” “Internet addict,” “Internet dependent,”
“Internet disorder,” “Net addict,” “online addict,” “quality of
life,” “life quality,” and “health related quality of life.” The
PubMed advanced mesh search features used for example
were: (((((((((((((“quality of life” [MeSH Terms]) OR (“value
of life” [Title/Abstract])) AND (impact [Title/Abstract]))
AND (“Internet addiction” [Title/Abstract])) OR (“prob-
lematic Internet use” [Title/Abstract]) OR (“online gaming
addiction” [Title/Abstract])) OR (“game addiction” [Title/
Abstract])) OR (“excessive Internet use” [Title/Abstract]))
OR (“social media addiction” [Title/Abstract])) OR (“In-
ternet dependency” [Title/Abstract])) OR (“pathological
Internet use” [Title/Abstract])) OR (“computer addiction”
[Title/Abstract])) OR (“social networking addiction” [Title/
Abstract])) OR (“pornography addiction” [Title/Abstract])).
The complete search strategy of other databases is in Sup-
plementary File 1.

The collected information entered EndNote, X7
(Thomson Reuters, Carlsbad, CA, USA), and duplicate
papers were automatically deleted.

All cross-sectional, case-control, and cohort studies that
examined the relationship between IA and QOL were
searched.

» o«

2.2. Inclusion Criteria

(i) The study type had to be observational (cross-sec-
tional, case-control, and cohort).

(ii) The study was required to investigate the relation
between IA and quality of life.

(iii) The correlation level (r) between IA and quality of
life had to be presented, or information based on
which the correlation could be computed was re-
quired to be given.

(iv) Papers had to be in English (due to the lack of
translators for other languages) and Persian.

2.3. Exclusion Criteria

(i) The authors did not provide further information
upon request, including the correlation level (r)
between IA and QOL.

(ii) Articles that had full texts written in non-English or
non-Persian in spite of having abstracts in English
or Persian were excluded.

(iii) The study type was nonobservational (qualitative
and interventional studies).

2.4. Study Selection. The selected articles were screened in
multiple levels based on the title, abstract, and full-text; then,
final studies that met the inclusion criteria were retrieved
and included in the study. The initial search was conducted
by two people. If there was unmatching between them, the

team’s supervisor (corresponding author) announced the
final comment on that paper.

2.5. Articles’ Quality Assessment. The STROBE checklist was
used to check and control the quality of papers. This tool
consists of 22 questions classified into “yes, no, and unclear.”
It aims to assess the methodological quality of studies and
strategies to identify bias in designs, implementations, and
analyses in studies. During the evaluation process, papers
with less than 50% of the inclusion criteria were excluded
from the study [32].

2.6. Data Extraction and Quality Assessment. The informa-
tion extracted from the articles was entered in the extraction
form. Extracted data included: first author, year of publi-
cation, study name, country of study, sample size, sample
characterization, age mean (SD), and study instrument.

2.7. Statistical Analysis. The heterogeneity between studies
was examined by Cochran’s test (with a significant level less
than 0.1) and its composition using I” statistics (with a value
greater than 50%). A random-effect model was used in the
presence of heterogeneity, while a fixed-effect model was
used in its absence. The odds ratio (OR) index, obtained
from the comprehensive meta-analysis (CMA) software was
used for comparing meta-analysis results. All analyses were
done using the statistical CMA 2 software.

3. Results

3.1. Search Results. Studies were reviewed and selected in
three stages. At the first stage, 3863 papers from bases using
keywords were retrieved and transferred to the reference
management software (Endnote). Titles of papers were
reviewed, and 1651 repetitive and 2178 irrelevant papers (to
the main subject of research) were deleted. At the second
stage, 34 papers associated with the main purpose of the
project were selected by studying 2212 abstracts of the
remaining papers. At the third stage, 14 studies were in-
cluded in the final review by investigating the full text of 34
papers and considering inclusion criteria. The papers ex-
cluded at this stage were those with English abstract but non-
English full text (two articles) and qualitative and inter-
ventional methodologies (9 articles), and not receiving the
correlation level (r) between IA and QOL after communi-
cating with authors (five articles). Finally, the results were
evaluated using 18 papers eligible for inclusion in the study.
Figure 1 shows the process of retrieving and selecting
articles.

3.2. Articles’ Quality Assessment. All studies met more than
50% of the inclusion criteria (medium or high quality) and
no studies were excluded during the evaluation process.

3.3. Characteristics of Included Studies. Table 1 presents the
specifications of the articles investigated [33].
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Web of Science: 1614
Studies identified through Embase: 1229
database Search » PubMed: 920
(n=3863) Cochrane: 77
Scopus: 13
Science direct: 10
Studies duplicates removed
(n=1651)
Studies duplicates removed Studies excluded after. titdle
(n = 1651) and abstract screening
(n=2178)
Full-text papers assessed for Full-text articles excluded
eligibility (n = 34) (n=16)
(i) Articles with English abstracts
language but full texts non-English (2
article)
(ii) Qualitative and interventional
Studies remained for qualitative studies (9 article)
and quantitative analyses (iii) Not receiving the correlation level (r)
(n=18) between IA and quality of life after
communication with authors
(5article).
FIGURE 1: Flowchart of the included studies in systematic review.
TaBLE 1: Data extraction results from studies.
Author/year Country Study population Agfsgl; an Sasrirgle QOL instrument IA instrument
Fatehi et al. . WHOQOL-
(2016) Iran 7-4-year medical students 22.57 +1.2 174 BREF IAT
Li et al. (2018) China High school students 151+1.9 1385 W%gSFO L- IAT
(Cz}(‘)‘ig; etal Taiwan Students 2051418 1452 HRQOL IAT
Gupta et al. . WHOQOL-
(2016) India Adolescent (18-23 years) — 60 BREF IAT
Geisel et al. USA, UK, Adult social network ) WHOQOL-
(2015) Canada gamers 38:9+134 370 BREF IAT
Kamal Solati Students of Islamic Azad WHOQOL-
(2018) [ran university - 381 BREF IAT
. . . . WHOQOL- The mobile phone addiction
Li et al. (2020) China University students 203+1.6 2312 BREE scale (MPAS)
Kelley and Undergraduate students SE-36v2 health Problematic internet use
Gruber (2013) UsA (18 to 39 years old) 196+2.96 133 survey questionnaire (PIUQ)
Gupta et al. . Adolescent (18-23 years WHOQOL-
(2018) India old) - 23 BREF IAT
College students and ISS-10 (short version of the
Gao et al. (2020)  Germany highly educated adults. 25.8+11.6 446 WHOQOL 1S5-20)
Tabak and . KIDSCREEN-10 .
Zawadzka (2017) Polish Students 16.04+0.9 376 index YDQ (8 items)
Tran et al. (2017) Vietnamese  Young (15-25 years old) 21.5+3.8 566 EuroQol IAT
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TaBLE 1: Continued.

. A 1 . .
Author/year Country Study population gi(esg)e an Sasrir;g ¢ QOL instrument IA instrument
Tran et al. (2017) Vietnamese  young (15-25 years old) 21.7+1.7 586 EuroQol IAT
Buctot et al. - Adolescents (13-18 years Smartphone addiction scale
Fil 15.22+1.61 144 KID EEN-2 .
(2020) Hipino old) > 6 7 SCREEN-27 short version (SAS-SV)
. L WHOQOL-  Mobile phone addiction scale
Gao et al. (2017) Chine University students 20.50+1.4 722 BREF (MPAS)
Paolo Soraci . Online survey via Google 33.8+16.2 Quality of life Smartphone. aPpllcatlon
et al. (2020) Ttalian forms 18-99 vears 205 measure based addiction scale
: i (SABAS)
Karacic et al. Students of primary and
(2017) Germany high school 11-18 years 149 SE-36 T IAT
Silvana Karacic . Students of primary and
et al. (2017) Croatian high school 11-18 years 310 SF-36 T TAT
Group by Study name Outcome Statistics for each study Odds ratio and 95% CI
Components Odds  Lower Upper
ratio limit limit ~ P-Value
Environmental Lu, 2018 (4) Qol 1.848 1.613 2.117 0.001 '
Environmental Fatehi, 2016 (4) Qol 1.381 0943  2.024 0.097 —.—
Environmental Chern, 2018 (4) Qol 2.004 1.754 2.290 0.001 ‘
Environmental Geisel, 2015 (4) Qol 1.606  0.995  2.591 0.052 — Q@
Environmental 1.855  1.654  2.080 0.001 ¢
physical Lu, 2018 (1) Qol 2.702 2355 3.101 0.001 @
Physical Fatehi, 2016 (1) Qol 2516 1708 3706  0.001 —Q@—
Physical Chern, 2018 (1) Qol 2.656  2.322 3.038 0.001 o
physical Geisel, 2015 (1) Qol 2956  1.823  4.794 0.001 —@—
Physical 2.679 2.444 2.935 0.001 .
Psychological Ly, 2018(2)  Qol 2793 2434 3206  0.001 3
Psychological Fatehi, 2016 (2) Qol 4299  2.892  6.389 0.001 -~ Q@
Psychological Chern, 2018 (2) Qol 3.170 2769 3.630 0.001 .
Psychological Geisel, 2015 (2) Qol 3304 2034  5.365 0.001 —o—
Psychological 3115 2715 3.574 0001 <
Social Ly, 2018 (3)  Qol 1616 1411 1851  0.001 'y ;
Social Fatehi, 2016 (3) Qol 2.742 1.859 4.043 0.001 +
Social Chern, 2018 (3) Qol 2.478 2.167 2.833 0.001 ' '
Social Geisel, 2015 (3) Qol 2338 1445  3.782 0.001 —@—
Social 2198 1.633 2957  0.001 <P
Overall 2.458 2.310 2.615 0.001
T T T T T T T
0.1 0.2 0.5 1 2 5 10
Lower QOL Higher QOL
Meta Analysis

FiGure 2: Comparing the quality of life of ordinary people with that of internet addicts.

3.4. Statistical Analysis. The meta-analysis results were di-
vided into several sections in the present study: first, the
comparison of QOL of ordinary people with IA people based
on overall scores of QOL and each of its dimensions; second,
the analysis of the relationship between the severity of IA
and QOL based on r index and calculated OR index.

Due to the high heterogeneity of the analysis, the rela-
tionship between the severity of Internet addiction and each
dimension of the quality of life, a power analysis was per-
formed. The high power of the analysis for each dimension

of the quality of life showed that the results of the study were
not affected by heterogeneity.

3.5. Comparing the Quality of Life of Ordinary People with
Internet Addicts. Four studies examined the overall scores of
both groups. Based on the results, people with a high IA (779
participants) received lower scores of QOL than those with
normal Internet use (2589 participants) (95% CI: 2.31-2.61;
I*=85.23%, p<0.001).
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Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit P-Value
Fatehi, 2016 0.258 0.144 0.461 <0.001 —@—
Solati, 2018 2.180 1.500 3.168 <0.001 : : -@-
Li, 2020 0.392 0.339 0.454 <0.001 ()
Geisel, 2015 0.281 0.190 0.417 <0.001 @
Chern, 2018 0.850 0.798 0.906 <0.001 [ )

0.566 0.323 0.993 0.047 e -

T T T T T T T
0.1 0.2 05 1 2 5 10
Lower QOL Higher QOL
Meta Analysis
(@

0.8

0.6

Power

0.4

0.2

Power analysis (high heterogeneity)

10 20

30

70

40 50 60 80 90 100

Average number per group

(®)

FiGUure 3: The relationship between the severity of internet addiction and the quality of life in the psychological dimension.

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit p-Value
Fatehi, 2016  0.515 0.296 0.895 0.019 —@—
Solati, 2018 0.834 0.578 1.203 0.331 : @
Li, 2020 0.408 0.352 0.472 0.001 .
Geisel, 2015 0.347 0.236 0.511 0.001 @
Kelley,2013 0700 0511 0.959 0.026 @
Chern, 2018 0.870 0.818 0.926 0.001 .

0582 0394 086l 0.007 >

01 02 05 1 2 5 10
Lower QOL Higher QOL
Meta Analysis
(@)

Power

Power analysis (high heterogeneity)
e S | @

10 20

30

70

40 50 60 80 90 100

Average number per group

(®)

FIGURE 4: The relationship between the severity of internet addiction and the quality of life in the physical dimension.
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Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit p-Value
Buctot, 2020 0.720 0.597 0.869 <0.001 @
Fatehi, 2016 0.362 0.206 0.636 <0.001 — @
Gao, 2017 0.247 0.186 0.328 <0.001 -@-
Gao, 2020 0.392 0.277 0.556 <0.001 - @ . . .
Gupta, 2016 2.180 0.832 5.711 0.113 @
Gupta, 2018 0.441 0.363 0.537 <0.001 @ : : :
Solati, 2018 0.555 0.383 0.805 0.002 - @
Tabak, 2017 0.720 0.498 1.043 0.082 . . —@—
Tran, 2017-a 0.145 0.104 0.202 <0.001 - @
Tran, 2017-b 0.130 0.092 0.184 <0.001 @
Karacic, 2017-a 0.308 0.166 0.572 <0.001 — @
Karacic, 2017-b 0.376 0.247 0.572 <0.001 . . +

0.390 0.272 0.559 <0.001 o

T T T T T T T
0.1 0.2 0.5 1 2 5 10
Lower QOL Higher QOL

Meta Analysis

()

Power analysis (high heterogeneity)

Power

20

30 40

50

60 70 80 90 100

Average number per group

(b)

FiGure 5: The relationship between the severity of internet addiction and the overall quality of life score.

Four studies examined other QOL dimensions. Based on
the obtained results, people with severe IA received lower
QOL scores than those with normal Internet use in terms of
the environmental (95% CI: 1.65-2.08; I*=22.45%,
p=0276), physical (95% CL 2.44-293; I=0.0%,
p = 0.962), psychological (95% CI: 2.71-3.57; I’ = 38.32%,
p=0.182), and social dimensions (95% CIL: 1.63-2.95;
I*=86.31%, p<0.001). Figure 2 shows results of the Forest
plot for comparison of the QOL of ordinary people with TA
(Figure 2).

3.6. The Relationship between the Severity of Internet Addic-
tion and Quality of Life. The research results indicated that
IA is associated with a decrease in QOL. There was a negative
significant relationship between the severity of IA and QOL
in psychological (95% CI: 0.32-0.99; I’ = 97.47%, p < 0.001)
(Figure 3), physical (95% CI: 0.39-0.86; I”=95.29%,
p =0.001) (Figure 4), and overall QOL (95% CI: 0.27-0.55;
P=92.7%, p<0.001) (Figure 5); however, no statistical
significant reduction was observed in environmental (95%
CI: 0.50-1.06; I*=93.89%, p<0.001) (Figure 6) and social
dimension (95% CI: 0.45-1.24; I*=96.63%, p<0.001)
(Figure 7).

Based on the results of the Egger (p = (0/601)) and Begg
test (p = (0/945)), no publication bias was observed among
studies due to the symmetry of the funnel plot (Figure 8).

4. Discussion

Despite the increasing volume of research on the relation-
ship between IA and QOL, no systematic review or meta-
analysis has been conducted to summarize the findings to
the best of the authors” knowledge. More specifically, the first
study assessing IA and QOL has been published in 2013 [34].
Accordingly, the association between IA and sleep has been
studied over the last seven years, and the cumulative evi-
dence requires to be summarized. The present review is the
first meta-analysis that uses empirical evidence from the past
seven years to understand the association between IA and
QOL. By a rigorous selection method using PRISMA
guidelines, 18 studies with 11,097 participants were included
in the present meta-analysis.

The high power of analysis for each dimension of quality
of life showed that the results of the study were not affected
by heterogeneity; one of the reasons could be the high
number of samples in the study.
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Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit p-Value
Fatehi, 2016 0.621 0.359 1.075 0.089 —@—
Solati, 2018 1.494 1.034 2.158 0.032 Lo A
Li, 2020 0.515 0.446 0.595 <0.001 ‘
Geisel, 2015 0.477 0.327 0.696 <0.001 @
Chern, 2018 0910  0.842 0.984 0.018 @
0.732 0.503 1.067 0.105 S @
T T T T T T T
01 02 05 1 2 5 10
Lower QOL Higher QOL
Meta Analysis

Power

(@)
Power analysis (high heterogeneity)

10 20

30 40 50 60 70 80 90 100
Average number per group

(®)

FIGURE 6: The relationship between the severity of internet addiction and the quality of life in the environmental dimension.

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit p-Value
Fatehi, 2016 0.377 0214 0.661 0.001 —@— ; ;
Solati, 2018 3.405 2.315 5.009 0.001 . . . @
Li, 2020 0.515 0.446 0.595 0.001 . ® : :
Geisel, 2015 0377 0.256 0.553 0.001 @
Chern, 2018 0900  0.827 0.980 0.015 @
0.750 0.450 1.249 0.269 - L
T T T T T T T
01 02 05 1 2 5 10
Lower QOL Higher QOL
Meta Analysis
(@

Power

Power analysis (high heterogeneity)

10 20

30 40 50 60 70 80 90 100
Average number per group

(®)

FIGURE 7: The relationship between the severity of internet addiction and the quality of life in the social dimension.
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Funnel Plot of Standard Error by Log odds ratio
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FiGure 8: Funnel plot for assessing possible publication bias.

Meta-analysis results show differences in QOL based on
Internet usage. As the results of four studies show that
people with a high IA receive lower scores of QOL than those
with normal Internet use (OR: 2.45, p <0.001). This result
was consistent with those of other studies in the field
[35-38]; these results suggest that, in comparative studies,
even after controlling some background variables affecting
QOL, there are still significant independent correlations
between IA and all aspects of QOL.

According to the obtained results of the meta-analysis
(11studies), TA is associated with a decline in overall QOL
(OR: 0.39; p<0.001). This result, except in one [39] case, is
consistent with the results of other studies included in the
analysis [36, 40-48]. In these studies, an Indian study had the
smallest sample size which was 60 [39], and a Filipino study
had the largest sample size, which was 1447 [40]. The studies
are also conducted across 11 countries mostly located in Asia
(n=11), followed by Europe (n=5) and the USA (n=2).
Although the meta-analysis results in the present review are
primarily derived from Asian populations, based on the
Egger (t: 0.539, p: 0.601) and Begg test (z: 0.137, p: 0.190),
no publication bias is observed among them. Additionally,
with moderate- and high-quality studies using the STROBE
checklist and standard measurement tools, the methodo-
logical concerns might have minimal impacts on the present
findings.

The research results indicate a significant negative re-
lationship between IA and QOL in the psychological
(OR=0.56, p = 0.04) and physical dimensions (OR=10.58,
p =0.007). Different and sometimes contradictory results
are reported in studies on the impact of IA on the QOL
dimensions. For instance, in two studies by Solati et al. in
Iran [44] and Kelley and Gruber in USA [34], IA decreased
the QOL physical effect. Further, in a study by Lu et al. in
China, IA reduced QOL in terms of physical, psychological,
and environmental aspects [35]. Fatehi et al. [36] in Iran
showed that TA decreased the QOL in physical, psycho-
logical, and social dimensions [36]. The results of three

studies in Taiwan [37], China [49], and the USA [38] in-
dicated that IA decreased the QOL in physical, social,
psychological, and environmental aspects. In addition to a
small number of cross-sectional studies, which make the
comparison and deduction of causal relationships difficult,
differences in contexts and ignorance of the underlying
factors affecting the QOL dimensions (such as unemploy-
ment, chronic diseases, mental/psychological disorders
(depression, negative feelings, and stress)) can be considered
as reasons for the contradiction between results on the
Internet impact on QOL dimensions [45, 50, 51].

On the other hand, a study conducted in Taiwan shows
three specific IA manifestations (compulsive, interpersonal,
health, and time management problems) to reduce the
physical dimensions of QOL among college students. A
possible explanation is that participants with higher com-
pulsivity may have impaired control over Internet use,
thereby developing the other two types of IA problems
manifested through unhealthy lifestyles, such as poor diet
and sleep deprivation, leading to lower physical QOL. Also,
compulsivity concerning Internet use may cause poor
mental health (depression, loneliness, anxiety, and stress),
harming psychological HRQOL [37].

A longitudinal study in Hong Kong show that time
management problem (staying online longer than originally
intended) is considered the most common among the
participants during the study period [52]. Such findings
show the need for the implementation of IA intervention
programs (time management, self-regulation, and self-effi-
cacy) to prevent the deterioration of IA-related physical
HRQOL.

4.1. Strengths and Limitations. Despite the increasing in-
fluence of the Internet in daily life, in the last eight years, no
meta-analysis study has been conducted to investigate the
effect of IA on QOL, and this study is the first study in this
period.
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The quality of the studies has been determined according
to the information in the articles, and it is possible that the
studies were of higher quality but did not provide all the
information and as a result were in the group of medium-
quality articles.

The study protocol was not registered before the start for
this review and is considered as one of the limitations of the
study because there is a concern that it may add to the
possible bias over time.

5. Conclusion

According to the present review results, the Internet neg-
atively affects overall QOL, physically and psychologically.
Since the Internet meets the needs of information, enter-
tainment, and social interactions, its use is an integral part of
everyday human life (both work and leisure). Internet use
can also trigger a compulsive need in a minority of indi-
viduals. These findings show that IA should be regarded as a
major health concern and incorporated into health educa-
tion and intervention initiatives. Also, further studies are
suggested, in particular with a cohort and empirical design
in different societies, using standardized methodologies and
analytical reports that facilitate the comparison.
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