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ABSTRACT

Background The internet is an integral part of everyone’s
life. College going adolescents are highly vulnerable to the
misuse of the internet.

Aims To estimate the pooled prevalence of internet
addiction (IA) among college students in India.

Methods Literature databases (PubMed, Web of Science,
Scopus, EMBASE, PsycINFO and Google Scholar) were
searched for studies assessing A using the Young Internet
Addiction Test (Y-IAT) among adolescents from India,
published in the English language up to December 2020.
We included studies from 2010 to 2020 as this is the
marked era of momentum in wireless internet connectivity
in India. The methodological quality of each study was
scored, and data were extracted from the published
reports. Pooled prevalence was estimated using the
fixed-effects model. Publication bias was evaluated using
Egger’s test and visual inspection of the symmetry in
funnel plots.

Results Fifty studies conducted in 19 states of India
estimated the prevalence of |A and the overall prevalence
of 1A as 19.9% (95% Cl: 19.3% to 20.5%) and 40.7% (95%
Cl: 38.7% to 42.8%) based on the Y-IAT cut-off scores

of 50 and 40, respectively. The estimated prevalence

of severe 1A was significantly higher in the Y-IAT cut-off
points of 70 than 80 (12.7% (95% Cl: 11.2% to 14.3%)

vs 4.6% (95% Cl: 4.1% to 5.2%)). The sampling method
and quality of included studies had a significant effect

on the estimation of prevalence in which studies using
non-probability sampling and low risk of bias (total quality
score >7) reported lower prevalence. The overall quality of
evidence was rated as ‘moderate’ based on the Grading
of Recommendations Assessment, Development and
Evaluation criteria.

Conclusions Our nationally representative data suggest
that about 20% to 40% of college students in India are

at risk for IA. There is a need for further research in the
reconsideration of Y-IAT cut-off points among Indian
college students.

PROSPERO registration number CRD42020219511.

INTRODUCTION

Internet use has evolved into an inseparable
routine of human life, and it has revolution-
ised the world with its infinite possibilities.
The use of the internet has transformed the
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world in terms of information sharing, busi-
ness opportunities, communication, learning,
relationships, socialisation, shopping, enter-
tainment, all now accessible with a single
click." The internet has become an integral
part of life, and currently, India is the second-
largest internet user globally. Internet and
broadband penetration in India is increasing
steadily, with 665.31 million internet users in
2019.°

The use of the internet is highly individual-
ised. The healthy way of using it is to accom-
plish a planned objective within a reasonable
period with no behavioural or intellectual
distress. Some individuals succeed in limiting
their internet use, whereas others cannot
regulate themselves.” Misuse of the internet
has become a health concern worldwide and
is growing swiftly and steadily. The field of
internetaddiction (IA) has experienced signif-
icant debates over the years. WHO included
internet gaming disorder in the chapter of
substance and behavioural addiction in the
11th edition of the International Classifica-
tion of Diseases and Related Health Problems
(ICD-11) LAt present, there are many uncer-
tainties regarding the conceptualisation of
IA as a disorder, including internet gaming
disorder.” However, most scholars describe
IA as an impulse control disorder character-
ised by excessive or poorly controlled preoc-
cupations, urges or behaviours regarding
computer use and internet access that lead
to impairment or distress.’ Multiple scales,
questionnaires and instruments are devel-
oped over time to measure IA. But the most
commonly used reliable scale is the Internet
Addiction Test (IAT) developed by Young.
The scale consists of 20 items rated on a
5-point Likert scale yielding a total score with
a range of 20 to 100.”

The substantial data on the epidemiology
of IA are voluminous across the globe.
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However, there is inconclusive evidence regarding the
exact magnitude of the problem because the prevalence
varies according to country and study context. A study
conducted in six Asian countries reported the preva-
lence of IA varies from 5% to 21%.% Even within the same
country, there is a marked difference in the prevalence of
IA due to diverse screening scales with inconsistent cut-
off scores. For example, studies conducted across various
parts of the Indian subcontinent revealed variable prev-
alence estimates of IA among college students (5% to
46.7%).° TA can reduce the young generation’s produc-
tivity and cause cognitive dysfunction, poor academic
performance and physical, mental and behavioural
disturbances.'” Therefore, it is imperative to estimate IA’s
magnitude among Indian college students to obtain accu-
rate epidemiological data to develop different strategies
and programmes to intervene in this problem. To the best
of our knowledge, no meta-analysis has been conducted
to estimate the pooled prevalence of IA among Indian
college students. Accordingly, we aimed to estimate the
pooled prevalence of IA among Indian college students to
provide substantial epidemiological evidence to minimise
IA’s catastrophe and facilitate the development of inter-
ventions to create productive and responsible citizens.

METHODS

Search strategy

This meta-analysis is reported following the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) checklist'! and was registered in the PROS-
PERO database (International Prospective Register of
Systematic Reviews) (CRD42020219511). Three investiga-
tors (MD, SM, BV) independently searched the following
electronic bibliographic databases for studies published
up to 31 December 2020: PubMed, Web of Science,
Scopus, EMBASE, PsycINFO and Google Scholar.
College-based prevalence studies conducted in the
Indian setting that estimated IA using the Young Internet
Addiction Test (Y-JAT) and published in the English
language were evaluated. We included studies from 2010
to 2020 as this is the marked era of momentum in wire-
less internet connectivity in India.'* Additionally, archives
of relevant Indian Journals were reviewed for maximum
inclusion of available studies. The cross-references of the
identified studies were explored for additional studies.
The numerous keywords used in our study across several
databases include: epidemiology (MeSH) OR prevalence
(MeSH)) AND (internet addiction disorder (MeSH) OR
students (MeSH) OR problematic internet use) AND
India (MeSH)) AND (students). (online supplemental
material 1).

Inclusion and exclusion criteria

The eligibility criteria of this meta-analysis were based
on the PICOS acronym. Population (P): college
students attending various professional courses in India
(without restriction in the type of professional courses).

Professional courses were defined as any academic
courses after the 12th standard approved by the Govern-
ment of India. Intervention/exposure: the excessive
use of the internet measured using Y-IAT. Comparison:
comparison of self-reported measures of excessive
internet use based on Young’s criteria cut-off points 50
(Y-IAT =50) and 40 (Y-IAT 240). Outcomes: the primary
outcome was pooled prevalence rate and severity of IA
according to standard cut-off scores of Y-IAT. The related
factors such as gender, sampling method, overall meth-
odological quality, professional stream of education and
year of publication of included studies that may have an
impact on the prevalence of IA were also explored. Study
design: observational studies (cross-sectional and cohort
studies) conducted among college students attending
various professional courses in India. The following
studies were excluded: (a) studies that reported IA and
were conducted outside of India and (b) epidemiological
studies conducted in India with a different population
such as school-going adolescents, not mentioning Y-IAT
cut-off points or using different screening tools for IA.

Studies selection and data extraction

Two reviewers (JJ, VV) independently assessed and
screened the eligibility of studies based on the selection
criteria. A list of possible articles was generated, and
inconsistencies were resolved by consensus involving a
third reviewer (AV). Two investigators (SM, BV) inde-
pendently appraised the full texts of appropriated records
and prepared the preliminary draft of data abstraction.
The intellectual revision and verification of data abstrac-
tion were carried out by two authors (DK, J]), and the
complete data were arranged based on the following study
characteristics: author (year of publication), study setting
(state/population), sample size/sampling method, age
and prevalence according to the severity of IA and gender
respectively.

Quality assessment

Two independent reviewers (MD, VV) employed the
‘JBI Critical Appraisal Checklist for Studies Reporting
Prevalence Data’ to assess included studies' methodolog-
ical quality."”” This checklist has nine criteria with a total
quality score ranging from 1 to 9. We classified scores as
having high (0 to 3), moderate (4 to 6) and low (7 to
9) risk of bias based on the scoring criteria adopted by
an earlier study.'* Discrepancies in the quality scoring
of two reviewers were addressed by a third independent
reviewer (SS). Any disagreement about the scoring of the
included studies' methodological quality was resolved by
mutual discussion and reaching a consensus (JJ, AV, MD,
VV, SS). The Grading of Recommendations Assessment,
Development and Evaluation (GRADE) method was used
to evaluate the quality of evidence."”

Statistical methods
The statistical analysis was carried out using the soft-
ware MetaAnalyst (3.1 beta for windows). Medium
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heterogeneity between studies was found using I* and
Cochran’s Q statistic (I’=49.1%, Q=99.9, p<0.001), so a
fixed effect model was used. Furthermore, I? was inter-
preted as zero, low, medium and high heterogeneity
with the values of 0%, 25%, 50% and 75%, respectively.16
Moreover, a subgroup analysis (sampling design, gender,
the stream of education, severity of addiction, year of
publication, methodological quality) and sensitivity anal-
ysis were also conducted to address the impact of indi-
vidual studies. Funnel plot and Egger’s regression tests
were used to assess potential publication bias. Egger’s
regression test with a p<0.05 was considered as having
statistically significant publication bias. Similarly, a two-
tailed p<0.05 was considered statistically significant in the
entire study. The sources of heterogeneity were explored
using meta-regression analysis.

RESULTS

Identification of studies

The database search identified 1344 reports: 830 through
PubMed, 42 through Web of Science, 19 through Scopus,
112 through EMBASE, 29 through PsycINFO and 312
through Google Scholar. Of these reports, 580 were
excluded because they were duplicates. After screening
titles and abstracts, another 549 were excluded because
they did not meet the selection criteria. The full texts
of 215 possibly pertinent records were retrieved for
screening, and 165 of these were excluded for the reasons
summarised in figure 1. Therefore, 50 eligible articles
identified in databases were included in this meta-analysis.

Characteristics of included studies

Atotal of 50 studies were included in the systematic review
based on Young’s criteria cut-off scores of 50 (Y-IAT =50;
n=20901, k=42)'"% and 40 (Y-IAT >40; n=2816, k=8) 7%
The included studies' characteristics are summarised in

tables 1 and 2. The sample population covered young
adults in the age group 17 to 35 who were pursuing their
careers in the medical and engineering science stream
(n=15262, k=39) and allied courses such as basic Science
and arts stream (n=8455, k=11). Comprehensive coverage
was made possible by the inclusion of studies from 19 states
and 1 union territory of India with an adequate repre-
sentation from different regions: South (k=20), North
(k=12), North-East (k=1), Central (k=4), East (k=4) and
West (k=10). Convenience sampling designs were used
in most of the reports (k=32) compared with probability
sampling methods (k=18). The included studies estimated
IA’s severity using different cut-off points such as 40, 50,
70 and 80. Therefore, summary estimates of the addic-
tion’s severity, namely moderate and severe IA, were sepa-
rately extracted according to cut-off points. Most of the
included studies investigated the prevalence with a Y-IAT
cut-off score of 50 in which the highest and lowest preva-
lence for moderate and severe addiction were reported at
48.2%, 7.4% and 39.5%, 0.3%, respectively.19 385157 The
gender prevalence for IA has also been identified to have
an in-depth understanding. A relative proportion of males
(n=5442) and females (n=5902) were found in 28 studies.
Wide variations were observed in the individual studies
on IA’s prevalence among males ranging from 2.2% to
67.7% and females ranging from 3.3%" to 43.8%.%

Prevalence of IA among college students in India

We used a fixed-effects inverse variance model to estimate
the pooled prevalence of IA among young adults as there
existed mild heterogeneity between studies (Y-IAT =50—
1°=49.1%, Q=99.9, p<0.001, Tau squared=28.6; Y-IAT >40—
1°=49.7%, 0Q=99.8, p<0.001, Tau squared=55.7). The
overall prevalence of IA was 19.9% (95% CI: 19.3% to
20.5%; figure 2) and 40.7% (95% CI: 38.7% to 42.8%
(online supplemental material 2) based on Y-IAT cut-off

disorder) AND (India) AND (students)

1344 articles identified from PubMed (n = 830), Web of Science (n = 42), Scopus (n = 19), EMBASE
(n = 112), PsycINFO (n = 29) and Google Scholar (n = 312) using the following scarch terms in title
and all ficlds: (epidemilology OR prevalence) OR (problematic internet use OR internet addiction

—>| 580 duplicate records excluded |

| Titles and abstracts of 764 articles screened |

549 records excluded: Y-IAT related studies
conducted outside India/review articles

| Full text of 215 articles screened |

—

165 full text articles excluded: studies conducted
in India among school adolescents/ professionals
(n = 82), not mentioning cut-off points for Y-
IAT/ using different tools (n = 83).

50 articles were included in systematic-review and meta-analysis:
studies with YIAT cutoff score = 50 (n = 42)
studies with Y-IAT cut-off score = 40 (n = 8)

Figure 1 Process of search and selection of studies. Y-IAT, Young Internet Addiction Test.
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Continued

Table 1

Severe

Moderate
addiction

addiction

Prevalence by gender

(Y-IAT=>50)
NM

(Y-IAT 80-100)

(Y-IAT 50-79)

Sample size/Method/

Design

Author/Year of
publication

Prevalence (%)
30.0% (39/130)

Prevalence (%)

28.4% (37/130)

Age (years)

State/Population

Bhatt et al (2015)%

NM

Kashmir/Science & Art 130/convenience/cross-

students

sectional

NM

4.0% (4/100)

29.0% (29/100)

NM

Kashmir/Science & Art 100/convenience/cross-

students

Kawa et al (2015)%

sectional

Male: 28.1% (18/64)

Nil

15.4% (31/202)

16-28

202/convenience/cross-

sectional

New Delhi/Medical

students

Sulania et al (2015)>®

Female: 9.4% (13/138)
Male: 11.1% (10/90)

0.4% (1/211)

11.8% (25/211)

17-25

211/convenience/cross-

sectional

Andhra Pradesh/
Medical students

Srijampana et al (2014)%®

Female: 13.2% (16/121)

Male: 45.8 % (115/251)
Female: 29.5% (52/176)

0.3% (1/391)

7.4% (29/391)

15-25

391/simple random/

Medical & Engineering cross-sectional

Madhya Pradesh/
students

Sharma et al (2014)%”

Male: 6.1% (15/164)
Female: 3.3% (8/78)

9.5% (23/242)

18.6% (45/242)

242/simple random/ 21-25

cross-sectional

Madhya Pradesh/
Medical students

Malviya et al
(2014)%8

*Y-IAT score of >50 indicates possible internet addiction.

NM, not mentioned; Y-IAT, Young Internet Addiction Test.

scores of 50 and 40, respectively. Furthermore, moderate
IA prevalence ranged from 17.6% (Y-IAT 50-79) to 34.2%
(Y-IAT 40-69). The estimated prevalence of severe IA was
significantly higher in the Y-IAT cut-off points of 70 than
80 (12.7% (95%CI: 11.2% to 14.3%) vs 4.6% (95% CI:
4.1% to 5.2%)).

The quality assessment of the studies (k=50) is
summarised in online supplemental material 3. The
included studies in the meta-analysis were found to have
alow (k=26) or moderate (k=24) risk of bias. The quality
score ranged from 4 to 9 with a median value of 7 and a
mean of 6.72. The overall quality of evidence was rated
as ‘moderate’ based on the following criteria GRADE
assessment (online supplemental material 4). (a) Risk of
bias was evaluated based on Joanna Briggs Institute (JBI)
critical appraisal checklist for studies reporting preva-
lence data. The median and mean score was 7 and 6.72,
respectively, in which the total score was ranging from
1 to 9. Therefore, no serious risk of bias was identified.
(b) Inconsistency: no serious inconsistency in results was
noted as the 1% value was less than 50%. (c) Indirectness:
approximately 60% of the studies had an adequate sample
frame to address the target population. Therefore, no
serious indirectness in the outcome measure was iden-
tified. (d) Imprecision: there was a wide CI around the
pooled prevalence estimate based on IAT cut-off scores.
(e) Publication bias: non-significant p value (0.44) in
Eggers’s test was found and a reasonable symmetry of the
funnel plot revealed no publication bias (online supple-
mental material 5).

Sensitivity analysis

Leave-one-out sensitivity analysis was performed to
address the possible impact of any particular study on
the aggregate pooled effect. There was no significant
influence of any specific study on the overall prevalence
of adult TA (19.9%), and the values ranged from 19.3%
(18.7% t0 19.9%) to 20.7% (20% to 21.3%).

Subgroup analysis

Except for the eight studies that used the cut-off score of 40,
all the remaining studies (k=42) in this review evaluated IA
by using the Y-IAT cut-off point of 50. Therefore, 42 studies
and the 8 studies were subjected to subgroup analysis sepa-
rately based on different variables such as the severity of the
addiction, gender, sampling methods, stream of education,
quality scoring and year of publication. Subgroup analyses
of the severity of addiction were separately done based on
the Y-IAT cut-offs of both 40 and 50. Almost all the variables
demonstrated significant differences in prevalence rates
between the subgroups. Concerning gender, males had a
significantly higher prevalence rate for IA as compared with
females based on both Y-IAT cut-offs at 40 and 50 (Y-IAT =50:
32.5% vs 20.2%; Y-IAT 240: 56.8% vs 48.9%). No statistically
significant difference was observed in the prevalence of IA
based on the stream of education in the Y-IAT cut-off score
of 50 (p=0.542). However, students in the medical and engi-
neering stream had a lower prevalence of IA (29.5%) than
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Table 2 Description of studies measuring prevalence of internet addiction among college students in India based on the Y-IAT

(Y-IAT>40)
Moderate Severe
addiction addiction

Author/Year of State/ Sample size/ (Y-IAT 40-69) (Y-IAT 70-100)  Prevalence by

publication Population Method/Design Age (years) Prevalence (%) Prevalence (%) gender (Y-IAT>40)

Nathawat et al Goa/Science & Art  200/convenience/ 17-20 15.0% (30/200) NM Male: 7.5%

(2020)*° students cross-sectional (15/100)
Female: 7.5%
(15/100)

Awasthi et al Uttarakhand/ 221/convenience/ 17-24 26.7% (59/221)  5.9% (13/221) NM

(2020)%° Medical students  cross-sectional

Jain et al (2020)®" Rajasthan/Science 954/simple random/  17-34 43.2% (412/954) 15.5% (148/954) Male: 61.4%

& Art students cross-sectional (855/578)

Female: 54.1%
(205/376)

Mukherjee etal  Kolkata/Medical 150/convenience/ NM 50.7% (76/150) 19.3% (29/150) Male: 72.4%

(2020)% students cross-sectional (21/77)
Female: 27.6%
(8/73)

Gayathri et al Tamil Nadu/Medical 300/simple random/  18-24 22.3% (67/300)t 2.3% (7/300) Male: 28.8%

(2020)% students cross-sectional (30/104)
Female: 22.4%
(44/196)

Kandre et al Gujarat/Medical 427/convenience/ 18-26 15.0% (64/427)  0.9% (4/427) NM

(2020)% students cross-sectional

Patel et al Guijarat/Medical 139/convenience/ 19.4 (mean  74.8% (104/139) 16.6% (23/139) Male: 93.8%

(2018)% students cross-sectional age) (76/81)
Female: 87.9%
(51/58)

Thakur et al Madhya Pradesh/  425/multistage 17-23 17.7% (75/425)  1.3% (6/425) Male: 82.5%

(2018)%® Engineering stratified random / (146/177)

students cross-sectional Female: 68.1%

(169/248)

*Y-1AT score of >40 indicates possible internet addiction.

TY-IAT score of 40-69 indicates possible moderate internet addiction.

NM, not mentioned; Y-IAT, Young Internet Addiction Test.

students who were enrolled in other streams (53.6%) based
on the YIAT cut-off score of 40. Methodological aspects
of the studies, especially the sampling designs, affected
the prevalence. The overall prevalence among the studies
that used probability sampling was relatively higher as
compared with those that used non-probability sampling
(Y-IAT >50: 22.5% vs 18.2%; Y-IAT >40: 44.7% vs 33.1%).
All the included studies that used a Y-IAT cut-off score of
40 (n=8) were conducted from 2018 to 2020. Therefore,
subgroup analysis based on the period of publication was
restricted to studies with Y-IAT 250 which revealed a pooled
prevalence of 19.9%. (table 3).

Meta-regression analysis

The sources of heterogeneity might be the systematic differ-
ences between included studies, in terms of cut-off scores
of measuring instruments and inclusion/exclusion criteria.
Meta-regression analysis was separately done for studies
based on Y-IAT cut-off scores of 50 and 40. The results indi-
cated that methodological quality and publication year

did not contribute to heterogeneity (online supplemental
material 6).

DISCUSSION

Main findings

Fifty studies conducted in 19 states of India estimated the
overall prevalence of TA as 19.9% (95% CI:19.3% to 20.5%)
and 40.7% (95% CI: 38.7% to 42.8%) based on Y-IAT cut-
off scores of 50 and 40, respectively. The heterogeneity level
was mild (I?=49.1%), and most of the included studies had
a low risk of bias in terms of methodological quality. Exclu-
sion of any specific study did not affect the overall preva-
lence in which the values ranged from 19.3% (18.7% to
19.9%) to 20.7% (20% to 21.3%). This pooled estimate of
IA in Indian college students is higher than the findings of
the two meta-analyses of similar studies conducted in China
(11%).°" % There was a significant difference in prevalence
of IA severity based on YIAT cutoff points. Moderate IA
ranged from 17.6% (YIAT 50-79) to 34.2% (Y-IAT 40-69)
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Proportion: 95% Confidence Interval

Study Name "~ . Confidence Interval
Parvathy ot al (2020) 363 1&- 0.228 (0.188, 0.274)
Pathak et al (2020) 150 —_— 0.180 (0.126, 0.250)
Jalswal et al (2020) 307 H —_ 0.515 (0.459, 0.570)
Aqeel ot al (Z2020) 488 &= 0.205 (0.171, 0.243)
Srivastava et al (2020) 133 —a— 0.211 (0.149, 0.288)
PMurarkas ot al (20203 303 = 0.178 (0.139, 0.225)
Veena ot al (2019) 455 - ' 0.121 (0.094, 0.154)
Bhatt etal (2019) 320 E&- 0.234 (0.191, 0.284)
Asokan et al (2019) 381 = 0.223 (0,184, 0.268)
Ghanate et al (2019} 700 === 0.191 (0.164, 0.222)
Padmanabha etal (2019) 118 —E.— 0.191 (0.129, 0.274)
Kishore ot al (2019} 147 — 0.150 (0.101, 0.217)
Kannan ot al (2019) 201 — 0.174 (0.128, 0.233)
Anand ot al (2018) 2776 E‘“—jﬁ 0.169 (0.155, 0.183)
Anand ot al (2018) 1086 = ! 0.100 (0.084, 0.120)
Anand etal (2018) 1763 =i ' 0.112 (0.098, 0,127)
Sharma ot al (2018) 1304 1?—,3! 0.163 (0,144, 0.184)
Singh ot al (2018) 122 — 0.197 (0.135, 0.277)
Gupta et al (2013) 380 = 0.25% (0.211, 0.299)
Damor et al (2018) 313 — 0.176 (0.137, 0.222)
Suresh et al (2018) 150 —_— 0.193 (0.138, 0.264)
Kumar et al (2018) 200 —_— 0.710 (0.643. 0.769)
Kumar etal (2017) 349 — 0.060 (0.040. 0.091)
Mutalik et al (2017} 234 $ 0.195 (0.171, 0.222)
Priya etal (2017) 3sz - 0.175 (0.140, 0.217)
Subhaprada et al (2017) 295 —_,— 0.242 ¢0.167, 0.338)
Patil ot al (2017} ass _— 0.385 (0.333, 0.429)
Gedam et al (2017) 846 e = 0.200 (0.174, 0.228)
MNiranjjian ot al (2017} z00 —r 0.165 (0.120, 0.223)
Magori et al (2016) 525 —_— 0.083 (0.071, 0.121)
Bnat at al (2016) 1763 0.112 (0.098, 0.127)
Gedam et al (2016) 390 — 0.233 (0.104, 0.278)
Kshatri et al (2016) 506 —_— 0.263 (0.226, 0.303)
Nath et al. (2018) 188 —_— 0.468 (0.398, 0.540)
Chaudhari et al (2015) 282 — 0.074 (0.049, 0.112)
Krishnamurihy et al (2015} 515 _— 0.089 (0.068, 0.117)
Bnat ot al (2015) 130 —— 0.585 (0.498, 0.666)
Kawa et al (2015) 100 — 0.330 (0.245, 0.428)
Sulania, ot al (2015) 202 —_— 0.152 (0.110, 0.210)
Srijampana etal (2014) 211 — 0.123 (0.085, 0.175)
Sharma ot al (2014) 391 —_— 0.077 (0.054. 0.108)
Malviya ot al (2014) 24z —_— 0.281 (0,228, 0.341)
Overan s 0.198 (0. 169, 0.231)
1 1 Il I 1 il
1 L) 1 I Ll 1
0.0 a2z 0.4 0.6 a8 1.0

Figure 2 Pooled prevalence of IA among college students (Y-IAT>50). Y-IAT, Young Internet Addiction Test.

and severe IA was significantly higher with Y-IAT cut-off
points of 70 than 80 (12.7% (95% CI: 11.2% to 14.3%) vs
4.6% (95% CI: 4.1% to 5.2%)). We detected that the pooled
prevalence was lower among females, which was similar to
the estimates of some of the observational studies® " and
a meta—analysis.71 Similar findings were also reported in a
study conducted in the Indian context.”? The sampling
method and quality of included studies had a significant
effect on the estimate of prevalence. In general, studies
using convenience sampling and low risk of bias (Y-IAT >7)
reported lower prevalence regardless of the cut-off point of
Y-IAT.

The current meta-analysis observed that about 20% to
40% of college students in India are at risk for TA. Y-IAT is
a screening instrument and does not diagnose IA, which
further adds some possible explanations to our findings.
First, the estimated prevalence of IA varies with screening
criteria. Studies conducted worldwide have also reported
a wide variation in the prevalence of IA among college
students. Our findings are comparable to the magni-
tudes of IA reported in observational studies from Nigeria
(20.1%),” Lebanon (16.8%)™* and Japan (15.0%)” but

higher than the prevalence figures from Spain (6.08%),
China (6%)77 and lower than those reported from Iran
(34.6%),”™ Malaysia (36.9%)™ and Jordan (40.0%)%
Second, the standardisation of the cut-off scores of the
screening tool is essential for the exact evaluation of the
magnitude of IA in this setting. The present study find-
ings are based on measuring a single standard screening
instrument (Y-IAT) with different cut-off points. Y-IAT
is a screening instrument, and there is scanty evidences
regarding its diagnostic validity across the world. The
overall prevalence of 19.9% (YIAT >50) in this meta-
analysis is consistent with some of the previous studies with
similar cut-off points conducted in Lebanon (16.8%)74
but lower than those found in Ethiopia (29.4%).%" In
subgroup analyses, the pooled prevalence of severe IA was
4.6% and 12.7% based on the YIAT cut-off scores of 80
and 70. Interestingly, these significant differences in prev-
alence estimates were also observed in IA’s moderate cate-
gory based on the YIAT cut-off scores of 50 and 40 (17.6%
vs 34.2%). Taken together, all these results further support
the need for further research in the reconsideration of
cut-off points of Y-IAT among Indian college students.
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Table 3 Subgroup analysis of Internet addiction (Y-IAT >50 & Y-IAT >40, respectively) based on the fixed effect model

No. of Pooled prevalence Heterogeneity ¥2
Subgroup Category studies Events/N (95% CI) (%) 12 T (P value)
Gender Male (Y-IAT>50) 22 1347/4325 32.5(31.0 to 33.9) 485 31.1 238.9
Female (Y-IAT>50) 22 842/4851 20.2 (18.9 to 21.5) 48.8 432 (p<0.001)
Male (Y-IAT>40) 6 513/1117 56.8 (53.6 to 60.1) 49.3 58.7 0.2
Female (Y-IAT>40) 6 492/1051 48.9 (45.5 to 52.3) 493 54.8 le=LLEe)
Sampling Convenience (Y- 27 2464/14373 18.2 (17.6 to 18.9) 48.9 24.4 28.7
method IAT>50) (p<0.001)
Random (Y- 15 1320/6528 22.5 (21.4 t0 23.7) 49.3 37.0
IAT250)
Convenience (Y- 5 402/1137 33.1 (29.9 to 36.5) 49.6 66.0 14.8
IAT>40) (p<0.001)
Random (Y- 3 715/1679 44.7 (42.1 10 47.2) 49.8 54.7
IAT=40)
Stream of Medical & 33 2465/13600 19.7 (19.0 to 20.4) 48.8 26.1 0.4
education Engineering (Y- (p=0.542)
IAT>50)
Others (Y-IAT>50) 9 1299/7301 18.4 (17.5t0 19.4) 49.6 38.0
Medical & 6 527/1662 29.5 (27.1 to 32.0) 49.5 54.9 107.3
Engineering (Y- (p<0.051)
IAT>40)
Others (Y-IAT>40) 2 590/1154 53.6 (50.6 to 56.6) 49.7 68.3
Quality score <6 (Y-IAT=50) 21 1535/7217 22.7 (21.7 o0 23.8) 49.2 37.1 74.3
>7 (Y-IAT=50) 21 2249/13684 17.4 (16.7 to 18.0) 48.9 213 (p<0.001)
<6 (Y-IAT240) 306/587 47.5 (42.6 to 52.5) 49.7 73.1 47.9
>7 (Y-IAT=40) 811/2227 39.2 (37.0 to 41.5) 49.7 55.0 (p<0.001)
Year of 2014-2017 (Y- 20 1572/8774 19.9 (19.0 t0 20.8) 49.1 33.2 0.3
publication IAT>50) (p=0.620)
2018-2020 (Y- 22 2212/12162 19.9 (19.1 t0 20.7) 49.1 26.5
IAT>50)

N, total number of samples; Y-IAT, Young Internet Addiction Test.

Implications

The use of the internet is rampant in India, and we found
that the overall prevalence of IA among college students
was as high as 40.7% based on the Y-IAT cut-off score of
40. Our findings open an area of discussion for placing
greater attention on internet usage in young adults, justi-
fying the increased investment in their mental health.
India is one of the youngest populations globally, and this
population is extremely vulnerable to IA, necessitating
appropriate intervention strategies. Although WHO has
given recommendations for the duration of screen use
for different age groups, there are no specific recommen-
dations from the government of India. In general, there
is a lack of awareness about the WHO recommendations,
and children are allowed to use the screen and internet
from a very young age, as young as infants. Parents are
not aware of the deleterious effect of the excessive early
use of screens and the internet, and it is fashionable to
allow children to use the internet at a very early age. If
one considers the increasing trend of IA in the recent
years, the high prevalence of IA in adolescents and young
adults seen in the present meta-analysis suggests that
there is a need to develop a national policy for the use

of the internet among the young children, adolescents
and young adults. If this is not addressed as a priority, the
country must anticipate a large population dependent
on the internet, requiring medical attention. There is a
need to reorientate the existing mental health services
to address this behavioural addiction through internet
deaddiction centres.

Strength and limitations

This is the first meta-analysis evaluating the pooled prev-
alence of IA in Indian college students to the best of our
knowledge. Most of the included studies were rated as
moderate quality, and the studies covered in this meta-
analysis were conducted in different geographic areas of
India, which made the sample representative of Indian
college students. Heterogeneity is a common pitfall in
the meta-analysis of epidemiological studies. However, no
serious heterogeneity in results was noted in the current
meta-analysis as the I? value was less than 50%. However,
there are some limitations. Although IA’s assessment was
based on the Y-IAT tool, the diagnosis was not confirmed
in any of the studies. Factors that may influence the preva-
lence of IA were not examined due to the paucity of such
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data. Most of the included studies used the convenience
sampling method. These could be confounding factors to
affect the judgement of the results.

CONCLUSIONS

Our nationally representative data suggest that about 20%
to 40% of college students in India are at risk for IA. The
standardisation of the cut-off scores of Y-IAT is essential for
accurately evaluating the magnitude of IA in this setting.
The use of the internet is rampant in India, and our find-
ings of the high prevalence of IA in young adults justify
increased investment in their mental health, including the
development of a national policy. There is a need to reori-
entate the existing mental health services to address IA by
establishing internet deaddiction centres or clinics.
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