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Introduction: Physical distancing policy during coronavirus disease 2019 (COVID-19)

pandemic requires adolescents to spend most of their time at home, thus increasing

Internet use duration. Limited social interaction with their peers may lead to loneliness

and an increased risk of mental health among adolescents. This study aimed to assess

the prevalence of Internet addiction (IA) among adolescents and analyze the influence of

psychosocial factors toward the heightened risk of IA during the COVID-19 pandemic.

Methods: An online survey comprising sociodemographic questionnaire, Internet

Addiction Diagnostic Questionnaire (KDAI), Strengths and Difficulties Questionnaire

(SDQ), and Pittsburgh Sleep Quality Index (PSQI) was distributed. Overall, a total of 2,932

adolescents (mean age, 17.38 ± 2.24 years old; female, 78.7%), originating from 33 of

34 provinces in Indonesia, completed the survey.

Results: The point prevalence of IA among Indonesian adolescents during the

COVID-19 outbreak was 19.3%. Increased Internet use duration, internalization,

externalization, low prosocial behavior, and sleep disturbances were found as risk factors

of IA, either directly or as mediating variables. Physical distancing, large-scale social

restriction (PSBB), and health status were not correlated to IA.

Discussion: Physical distancing was not established as a risk of IA. This could be due to

other psychological factors such as internalization, externalization, prosocial, and sleep

problems that had correlations to IA occurrence among adolescents in the COVID-19

pandemic. Sleep impairment might have resulted from the emotional and behavioral

issues and directly contributed to IA development.

Conclusion: The present study found the prevalence of IA among Indonesian

adolescents to be higher than the adult during the COVID-19 pandemic. Several

psychological measures were indicated to increase the risk of IA, while physical

distancing did not elevate the risk. Thus, remote schooling is preferable in Indonesia along

with proper parental supervision to minimize Internet use for entertainment purposes.

Keywords: coronavirus disease 2019, internet addiction, lockdown, physical distancing, psychopathology, sleep

quality, adolescents, Indonesia
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) outbreak has brought
about detrimental impacts on all members of society. Following
the exponential growth of COVID-19 cases, physical distancing
became mandatory in many countries, including Indonesia, as
WHO suggested. Physical distancing in Indonesia is known
as PSBB (Pembatasan Sosial Berskala Besar—large-scale social
restriction) (1–4). This policy creates some significant social
and behavioral changes, especially among adolescents (5–7).
The implementation of school from home or distance learning,
locally known as PJJ (Pembelajaran Jarak Jauh) has started in
March 2020 until now. The virtual schooling could last for an
unspecified amount of time, as currently, the COVID-19 cases
kept increasing in Indonesia. This delicate circumstance also
has led to the restriction of recreational activities (4). Physical
distancing enforces adolescents to spend most of their time at
home, thus increasing the duration of Internet use, not only
for academic reasons but also for playing video games and
social media (5–7). COVID-19 and the limited social interaction
with their peers may contribute to loneliness and escalated
risk of mental health problems such as depression, anxiety,
traumatic experiences, and sleep disorder among adolescents
(8–11). Adolescence is an intricate transition period before
adulthood. The individual tends to spend more time and feels
more comfortable expressing their feelings to their peers than
their parents (12, 13). The relationship between adolescents and
their peers is crucial, as they considered their peers as a source
of affection, trust, inclusivity, and self-esteem (14). In addition,
the demand to rapidly adapt to the new COVID-19 norms
puts an additional psychological burden on adolescents. Some
experts argued that implementing the abrupt virtual learning
method can decrease study motivation, neglect daily activities,
and a rise in dropouts (15). Surveys from Hong Kong and
China demonstrated an increase in stress and anxiety among
students during the COVID-19 pandemic due to uncertainty in
various academic activities such as exams, exchange programs,
and graduation (10). Financial burden was another source of
stress, as some students lost their part-time jobs, and at the same
time, their families struggled with unstable income and lay-offs
during the pandemic (10, 15, 16).

During the COVID-19 pandemic, there had been an increase
in Internet use in Indonesia, exemplified by the rise in national
mobile data traffic by up to 16.1% (17, 18). With the ban on
physical contacts, almost all daily activities had transitioned into
the digital realm (7, 19, 20). The Internet also plays a vital role in
disseminating information about COVID-19, primarily through
social media (7, 19, 21). A prior study in China showed that
82% of subjects used social media more frequently during the
COVID-19 pandemic to keep themselves updated (19); however,
the lack of regulation regarding information distribution by the
government would create a loophole for rampant hoaxes and
further anxiety within the society (9, 22). Immature cognitive
functioning, compared to impulse processing, in adolescents
diminishes their ability to appraise information appropriately.
Thus, they are prone to false information and negative emotion
during times such as this pandemic (13, 22). Anxiety and

depression may induce preoccupation with using social media
and games to modify these negative moods (19–21). The
maladaptive coping mechanism could progress into excessive
Internet use and increase the risk of Internet addiction (IA) if left
untended (7, 20).

The present study aimed to investigate the rate of IA among
adolescents and the influence of psychosocial factors toward the
heightened risk of IA during the COVID-19 pandemic. The
results can be considered in spurring and guiding a national
policy pertaining to mental health and addiction, especially on
IA during and after the COVID-19 outbreak.

METHODS

Sample and Procedure
The authors produced an online survey using Google Form.
After clicking the survey link, the survey started with a title
page containing an outline of the study’s purpose, respondents’
criteria, and data management. Each respondent was asked for
informed consent, and an author’s email for correspondence
was provided for further inquiries. Those who did not provide
consents were directed to finish without filling out the survey.
The survey contained a sociodemographic section (gender, age,
monthly household income, occupations, province of residence,
and education level), then followed by quarantine-related
questions (the practice of quarantine and physical distancing,
location of quarantine, living companion during quarantine,
and confirmed/suspected cases within the household), and
Internet usage characteristics (perceived Internet duration
change, duration during and before quarantine, motives, the
age when the Internet was first used, and frequent social media
applications or game genres). In the last section, each respondent
was asked to complete the Internet Addiction Diagnostic
Questionnaire (KDAI), Strengths and Difficulties Questionnaire
(SDQ), and Pittsburgh Sleep Quality Index (PSQI). The survey
was separated into 14 sections (with several instruments were
divided into more than one section) and required about 40–
50min for completion, although response time could not be
evaluated in Google Form to prevent reporting bias. All questions
were marked, and mandatory before respondents could proceed
to the next section or submit the survey.

Physical distancing as an extension of self-quarantine
included several practices defined in this study as
studying/working from home, alternate studying/working
days, and/or other physical distancing practices as per the
guideline from Indonesian COVID-19 Response Acceleration
Task Force (GTPP COVID-19). Respondents were asked
whether they and/or any household member had been declared
as COVID-19 suspect cases and/or diagnosed with COVID-19,
following the descriptions provided by the GTPP COVID-19,
Indonesian Ministry of Health, and World Health Organization.
Province of residence was categorized into whether PSBB had
been implemented at the commencement of the study (April
28, 2020) based on data from GTPP Covid-19, which included
DKI Jakarta, West Java, East Java, Central Java, Banten, West
Kalimantan, North Kalimantan, Gorontalo, West Sumatera,
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Riau, and South Sulawesi. Income levels were divided based on
classification by the World Bank.

A shortened hyperlink was devised and publicized by the
research team to schools, teachers, and parental groups as contact
points between April 28 (44 days since stay-at-home notification
and 18 days since PSBB) and June 30, 2020. All contact points
were suggested to pass on the survey link to others. Parents,
guardians, and teachers were asked to pass on the survey link
to the adolescents if they agreed to allow them to participate.
Enrolled respondents (i) were asked to provide emails (names
were not requested) to prevent multiple responses; they should
be (ii) aged 10–20 years old, (iii) currently residing in Indonesia,
and (iv) capable of understanding Bahasa Indonesia. Age range
was selected based on the combination of WHO definition of
10–19 years old (23) and the Indonesian Pediatric Association
of 10–20 years old (24) for adolescence. Responses that were
non-consenting (n = 30), duplicates (n = 23), and from those
currently not residing in Indonesia (n = 10) were removed.
About 40 respondents answered the Symptoms Checklist 90
(SCL-90), which was provided for the adult (≥21 years old)
demographic (this survey was part of a more extensive study
simultaneously targeting adults), instead of SDQ, and were
removed from all analyses. Personal information (e.g., emails)
was only accessible to researchers. They were only inspected
for duplicates and dropped before further data examination;
thus, the research team could not link the data and respondent.
Overall, a total of 2,932 respondents completed the survey
encompassing 33 of 34 provinces in Indonesia and seven main
islands (Java, 78.5%; Sumatera, 8.3%; Kalimantan, 0.6%; Sulawesi,
9.7%; Nusa Tenggara and Bali, 2.6%; Papua, 0.1%; and Maluku,
0.2%) across Indonesia.

Instruments
Internet Addiction Diagnostic Questionnaire
KDAI was developed in Indonesia with excellent reliability
(α = 0.942), sensitivity (91.8%), and negative likelihood ratio
(0.11). The instrument is self-administered with a total of 44
statements composed of 7 subscales, i.e., withdrawal (8 items),
loss of control (9 items), priority enhancement (6 items), negative
consequences (7 items), mood modification (5 items), salience
(6 items), and impairment (3 items). Each statement has a 7-
point Likert scale, 0 (=not applicable), 1 (= very rarely), 2
(= rarely), 3 (= sometimes), 4 (= often), 5 (= very often),
and 6 (= always). A score of ≥108 indicates internet addiction
(with a maximum score of 264). Each domain’s reliability was
satisfactory, Cronbach’s alphas were between 0.641 and 0.933, and
overall α = 0.979.

Strengths and Difficulties Questionnaire
SDQ is a questionnaire for children age 4–17 years old (25)
and has been validated within the youth population (26). The
questionnaire consists of 25 items regarding children’s behavior
in the past 6 months. Those items are divided into five subscales:
hyperactivity, emotional symptoms, conduct problems, peer
problems, and prosocial. Each item is marked with “Not True” (=
0), “Somewhat True” (= 1), and “Certainly True” (= 2). Scores of
“Not True” and “Somewhat True” are reversed for the prosocial

behavior subscale. The total score for each subscale is generated
by summing the scores for the five items, thereby resulting in a
composite score ranging from 0 to 10 (27). Within the general
population, it has been hypothesized that a three-factorial SDQ
performs better than the five-factor structure. This study utilized
the three-factor SDQ concerning the generalized population of
the target respondents. The sum of the conduct and hyperactivity
scales resulted in externalization scores, ranging from 0 to 20. In
contrast, the internalization subscale was generated by the sum
of the emotional and peer problems scales, also ranges from 0
to 20 (28). Score for SDQ scores are divided into four bands,
namely, 80% “close to average,” 10% “slightly raised/lowered,”
5% “high/low,” and 5% “very high/very low;” externalization
and internalization were classified according to the samples’
distribution, and prosocial subscales employed the cutoff points
provided by the tridimensional validation study (28) and another
study among younger and older Indonesian adolescents (29).
The Indonesian version of SDQ has a sensitivity of 67% and a
specificity of 68%, with α = 0.773 (27).

Pittsburgh Sleep Quality Index
The PSQI is a commonly used instrument to assess sleep quality
on clinical or nonclinical subjects with the reliability in a previous
study of α = 0.845 (30, 31). The questionnaire consists of
24 items, divided into 20 multiple choices and 4 open-ended
questions. About 5 of 24 items need assessment from a partner
or another individual on the subject’s sleep pattern. Another 19
items were self-answered questions and can be grouped into
seven components, with each being measured between 0 and 3
(maximum 21). A score >5 indicates poor sleep quality. The
Indonesian version of PSQI has been validated with reliability of
α = 0.79, content validity of 0.89, and specificity of 81% (32).

Statistical Analysis
The study employed SPSS version 23.0 for Windows for
the majority of statistical tests. Age, duration of Internet
use, and scores of all instruments were compared using the
Mann–Whitney U test due to the non-normal distribution. A
hierarchical multiple regression analysis was performed using
three blocks; block one contained only sociodemographic and
quarantine variables, block two was appended with Internet
usage characteristics, and block three was added with results of
the three psychometric tools. P < 0.05 was a consideration for
significance along with the appropriate (not crossing 1 for ratios
or 0 for difference) 95% confidence intervals (CIs). AMOS 24.0
was utilized to compute the path analysis, which was chosen to
complement regression analysis since previous data highlighted
the possibility of disparity (33). Path analysis employed a directed
mediation relationship. Still, it was not utilized to assess causality,
as it can only be established through a suitable study design.
No single statistical model can prove causality without the
former criteria being met (34). In determining the total, direct,
and indirect effects of all independent and mediator variables,
bootstrapping (5,000 iterations) and 95% bias-corrected CI were
applied. Good fit was defined as root mean square error of
approximation (RMSEA) <0.05, standardized root mean square
residuals (SRMR) <0.06, comparative fit index (CFI) >0.95, and
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goodness-of-fit index (GFI) >0.95, while RMSEA <0.08, SRMR
<0.09, CFI >0.90, and GFI >0.90 constituted acceptable fit (35).

Ethical Approval
The study received ethical clearance from the institutional
review board of Faculty of Medicine, Universitas
Indonesia—dr. Cipto Mangunkusumo General Hospital
(Ref: KET-413/UN2.F1/ETIK/PPM/00/02/2020).

RESULTS

Descriptive Analysis
On average, the respondents were 17.38 years old, and about
78.7% were female. Of 2,932, 565 (19.3%, 95% CI 17.9–20.7%)
respondents met the study’s criteria of IA, and among those,
about 75.2% (n = 425) were female. Comparing between
respondents with IA and without, there were significant
differences in the distribution of age of first Internet use, usage
motives, PSQI, and SDQ (shown in Tables 1, 2). Around half of
the non-IA respondents had started using the Internet by the age
of 12 and 11 for IA samples. Duration of Internet use increased
for both groups of respondents alike. On average, there was a
59.7% increase in the duration of Internet usage from before
(7.27 h) to during (11.61 h) the COVID-19 pandemic.

Influences of Sociodemographic, Internet
Usage Attributes, and Psychopathologies
Toward Internet Addiction
The hierarchical models displayed a significant 1F test on
consequent blocks with a final R2 of 0.191. As displayed in
Table 3, biological age did not correlate to KDAI scores. Gender
was significantly correlated with attainment of senior high
school education, and nearly all respondents (96.3%) are still
students, with the majority being university students. A larger
proportion of respondents were within the lower half of the
income brackets, with 35.8% reporting low monthly household

income and 44.2% within the lower-middle band. Most (84.9%)
of the subjects lived in areas implementing PSBB, and 96.1%
practiced physical distancing; furthermore, 103 reported having
suspected/confirmed cases within their households. More than
half (57.8%) of the respondents reported mainly using the
Internet for work or academic purposes. Compared to this, 24.5%
of those who surfed the Internet for social media was significantly
associated to IA (B: 4.32; 95%CI 1.04–7.59, p< 0.01). Heightened
risk toward IA (B: 12.12; 95% CI 3.73–20.52, p < 0.01) was also
observed among 86 (2.9%) respondents who primarily utilized
the Internet for gaming.

Nearly 89.6% of the respondents subjectively perceived that
their Internet use surged during the pandemic, which was
significantly correlated to a higher KDAI score (B: 8.9; 95%
CI 3.77–14.04, p < 0.001), and so was the estimated duration
of Internet use during COVID-19 (B: 0.38; 95% CI 0.05–
0.70, p < 0.05). Report of sleeping disturbance (B: 8.15; 95%
CI 5.38–10.91), p < 0.001) and all bands of externalization,
internalization, and prosocial were linked to an increase in
KDAI scores.

Mediation Effects of Sociodemographic,
SDQ, and PSQI Toward KDAI
To thoroughly test the relationships between variables, a path
analysis (see Figure 1) was performed according to a predefined
modeling and study aims. The model was of good fit with the
data {χ2/df = 1.998; GFI, 0.998; CFI, 0.996; RMSEA = 0.018
[90% CI (0.011, 0.026)], SRMR = 0.010}. Biological age, gender,
household income, and duration of Internet usage during and
before COVID-19 were all controlled for in the model: gender [β
= 0.072, p ≤ 0.001, 95% CI (0.038, 0.105)], duration of Internet
usage during COVID-19 [β = 0.070, p ≤ 0.01, 95% CI (0.022,
0.118)], and household income band upper-middle [β = 0.044,
p < 0.05, 95% CI (0.009, 0.084)] were significantly correlated to
KDAI. All subscales of SDQ were correlated to KDAI directly
[internalization: β = 0.205, p ≤ 0.001, 95% CI (0.161, 0.248);

TABLE 1 | Descriptive psychometric and demographic data of respondents by KDAI classification.

Variables KDAI

UaIA (N = 565) Normal (N = 2,307) Total (N = 2,932)

Median (IQR) Median (IQR) Mean ± SD Median (IQR)

Age 17 (16,19) 18 (16,19) 1.53 17.38 ± 2.24 18 (16,19)

First Age of Internet Use 11 (9,3) 12 (10,14) 7.41*** 11.71 ± 2.55 12 (10,13)

Internet Duration During COVID-19 12 (8,16) 11 (6.75, 15) −4.15*** 11.61 ± 6.14 12 (7,15)

Internet Duration Before COVID-19 6 (4.5, 10) 6 (4,10) −2.05* 7.27 ± 4.89 6 (4,10)

PSQI 6 (4,9) 5 (3,7) −10.47*** 5.65 ± 2.98 5 (3,7)

Internalization 9 (6,11) 6 (4,9) −13.56*** 6.94 ± 3.79 7 (4,10)

Externalization 7 (5,9) 5 (3,7) −14.49*** 5.51 ± 2.93 5 (3,7)

Prosocial 8 (6,9) 8 (7,10) 6.23*** 7.70 ± 2.41 8 (7,10)

KDAI 130 (118, 143) 64 (47, 84) −36.99*** 76.29 ± 39.30 73 (51, 98)

aMann–Whitney U-test statistic.
*p < 0.05; ***p < 0.001.

IQR, interquartile range; SD, standard deviation.
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TABLE 2 | Sociodemographic and COVID-19-related variables stratified by Internet addiction.

Variables KDAI

IA (N = 565) Normal (N = 2,307) χ2a Total (N = 2,932)

N (%) N (%) N (%)

Sex

Male 140 (24.8) 485 (20.5) 5.00* 625 (21.3)

Female 425 (75.2) 1,882 (79.5) 2,307 (78.7)

Positive/suspect cases within household

No 542 (95.9) 2,287 (96.6) 0.64 2,829 (96.5)

Yes 23 (4.1) 80 (3.4) 103 (3.5)

Perceived internet use change

Increased 527 (93.3) 2,101 (88.8) 10.97** 2,628 (89.6)

Decreased 13 (2.3) 67 (2.8) 80 (2.7)

Unchanged 25 (4.4) 199 (8.4) 224 (7.6)

Main Internet usage motives

Social media 166 (29.4) 551 (23.3) 26.73*** 717 (24.5)

Games online 26 (4.6) 60 (2.5) 86 (2.9)

Information seeking 61 (10.8) 246 (10.4) 307 (10.5)

Shopping 1 (0.2) 3 (0.1) 4 (0.1)

Entertainment 28 (5.0) 94 (3.2) 122 (4.2)

Virtual relationship 0 (0) 1 (0) 1 (0)

Online gambling 1 (0.2) 0 (0) 1 (0)

Online pornography 0 (0) 0 (0) 0(0)

Work/Education/Online training 282 (49.9) 1412 (59.7) 1,694 (57.8)

aChi-square test.
*p < 0.05; **p < 0.01; ***p < 0.001.

externalization: β = 0.143, p ≤ 0.001, 95% CI (0.102, 0.187);
prosocial: β = −0.080, p ≤ 0.001, 95% CI (−0.120, −0.142)] and
indirectly through PSQI [internalization: β = 0.039, p < 0.001,
95% CI (0.026, 0.053); externalization: β = 0.019, p ≤ 0.001,
95% CI (0.012, 0.029); prosocial: β = 0.081, p ≤ 0.01, 95% CI
(0.002, 0.012)]. Age of first Internet use [β = −0.151, p ≤ 0.001,
95% CI (−0.189,−0.113)] were negatively linked to KDAI. The
mediation model explained 20.3% of the variances of IA (KDAI)
and 18.4% of sleep disturbance (PSQI).

DISCUSSION

This study observed a point prevalence of 19.3% for suspected IA
among Indonesian adolescents during the COVID-19 outbreak.
Additionally, the current study demonstrated that quarantine
policies (i.e., PSBB) and other health practices were not
correlated to IA’s risk during the pandemic. We presented a
significant correlation between increased Internet use duration,
psychological measures, and sleep disturbances as risk factors and
mediating variables to IA.

The current study was the first study of national scope in
Indonesia regarding adolescent’s IA rate; thus, comparing a figure
before the pandemic was challenging. Nonetheless, the presented
rate was higher than the prevalence among adults (14.4%) over
the same period (36). This result was approximately in line with a
Taiwanese study specifying a rate of 24.4% of IA among junior

high school students (37) although astronomical than another
study that reported 2.68% of Chinese adolescents screened with
addictive Internet use during the COVID-19 pandemic (38).
Notably, this study’s finding was higher than the global average of
6% before the pandemic but similar to the aggregated rate among
Southeast Asian adolescents, 19.6% (39). Nonetheless, other data
of IA across Asia, Japan (6.2%) (40), South Korea (10.7%) (41),
Taiwan (15.8%) (42), and China (0.2%) (43) demonstrated much
lower rates before the pandemic and highlighted the rising trend
over the COVID-19 pandemic course.

The majority of adolescents in this study reported living
in provinces implementing PSBB, and nearly all disclosed
that they practiced physical distancing. PSBB and physical
distancing practice were neither directly nor indirectly, through
sleep disturbance or other psychopathologies, correlated to
IA. These patterns were concordant with previous findings
among Indonesian adults (36). However, we observed neither a
significant correlation of COVID-19 proximity to IA nor any
psychopathologies, both of which were significant within the
Indonesian adult population. This could be assumed due to
differences in stress perception (immediate vs. distant) (44) and
emotional regulation (45) to differing psychological stressors
during the COVID-19 pandemic, which could be scrutinized in
the future. Notably, the average age of first Internet use among
children in European countries was estimated around 8 years
old (46); meanwhile, among American adolescents, the mean age
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TABLE 3 | Regression analysis between sociodemographic, Internet usage characteristics, PSQI, and SDQ with KDAI during COVID-19 pandemic.

Variables N (%) Model 1 Model 2 Model 3

B (95% CI) B (95% CI) B (95% CI)

Age – −0.62 (−1.60, 0.36) 0.08 (−0.91, 1.07) −0.02 (−0.96, 0.93)

Gender

Female 2,307 (78.7) Reference

Male 625 (21.3) 6.34*** (2.77, 9.90) 2.56 (−1.57, 6.69) 3.33 (−0.62, 7.29)

Education

Up to Junior High school 895 (30.5) Reference

Senior High school 1,829 (62.4) −1.92 (−6.53, 2.69) −0.90 (−5.38, 3.58) −1.33 (−5.61, 2.94)

Higher Education 208 (7.1) −2.79 (−9.81, 4.23) 0.88 (−5.93, 7.69) 1.87 (−4.63, 8.37)

Occupation

Students 2,824 (96.3) Reference

Professionals 74 (2.5) −3.29 (−12.46, 5.88) −1.05 (−10.02, 7.93) 0.20 (−8.36, 8.75)

Homemakers 11 (0.4) 13.04 (−10.03, 36.12) 11.25 (−11.13, 33.62) 9.63 (−11.66, 30.92)

Office Workers/Proprietors 11 (0.4) 1.58 (−21.59, 24.75) 2.03 (−20.44, 24.50) 5.59 (−15.81, 26.99)

Unemployed 12 (0.4) 34.45** (12.36, 56.53) 28.72** (7.36, 50.08) 25.48* (5.12, 45.85)

Household Income

Low 1,049 (35.8) Reference

Lower Middle 1,297 (44.2) 3.66* (0.48, 6.84) 0.58 (−2.55, 3.72) 0.87 (−2.12, 3.87)

Upper Middle 434 (14.8) 11.33*** (6.96, 15.70) 1.50 (−3.07, 6.08) 1.93 (−2.42, 6.29)

High 152 (5.2) 12.23*** (5.58, 18.88) −1.20 (−8.03, 5.63) 0.68 (−5.84, 7.21)

Province

Do Not Implement PSBB 442 (15.1) Reference

Implement PSBB 2,490 (84.9) 0.079 (−4.04, 4.19) −2.02 (−6.05, 2.01) −0.62 (−4.46, 3.23)

Physical distancing

Do Not Practice 113 (3.9) Reference

Practice 2,819 (96.1) −0.59 (−7.94, 6.76) −1.91 (−9.04, 5.21) −0.31 (−7.12, 6.50)

Suspected/Confirmed Cases of COVID-19 within Household

No 2,829 (96.5) Reference

Yes 103 (3.5) 4.62 (−3.04, 12.28) 2.93 (−4.49, 10.36) 1.84 (−5.23, 8.92)

Perceived internet use change

No Change 224 (7.6) Reference

Increase 2,628 (89.6) – 9.37*** (3.99, 14.76) 8.91*** (3.77, 14.04)

Decrease 80 (2.7) – 10.08* (0.35, 19.81) 6.31 (−2.97, 15.59)

Internet usage during COVID-19 – – 0.59*** (0.25, 0.93) 0.38* (0.05, 0.70)

Internet usage before COVID-19 – – −0.16 (−0.58, 0.26) −0.02 (−0.42, 0.38)

Age of first internet use – – −1.94*** (−2.59, −1.30) −1.77*** (−2.39, −1.16)

Internet monthly spendinga

<50,000 224 (7.6) Reference

50,000–100,000 978 (33.4) – 0.98 (−4.61,6.58) 2.30 (−3.03, 7.63)

100,000–150,000 565 (19.3) – 2.65 (−3.44, 8.74) 4.75 (−1.06, 10.55)

150,000–200,000 0 (0) – 0 0

200,000–250,000 213 (7.3) – 6.03 (−1.27, 13.34) 5.70 (−1.26, 12.66)

>250,000 952 (32.5) – 2.96 (−2.79, 8.70) 4.42 (−1.06, 10.55)

Main internet usage motives

Social Media 717 (24.5) – 5.40** (1.97,8.83) 4.32** (1.04, 7.59)

Games Online 86 (2.9) – 14.56*** (5.76, 23.37) 12.12** (3.73, 20.52)

Information Seeking 307 (10.5) – 4.02 (−0.62, 8.67) 3.33 (−1.09, 7.76)

Shopping 4 (0.1) – 11.35 (−25.67, 48.36) 9.75 (−25.53, 45.02)

Entertainment 122 (4.2) – 2.34 (−4.80, 9.48) 2.41 (−4.40, 9.21)

Virtual Relationship 1 (0) – −76.61* (−151.09, −2.14) −92.30* (−163.36, −21.24)

(Continued)
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TABLE 3 | Continued

Variables N (%) Model 1 Model 2 Model 3

B (95% CI) B (95% CI) B (95% CI)

Online Gambling 1 (0) – 84.04* (9.50, 158.59) 67.09 (−4.10, 138.27)

Online Pornography 0 (0) – 0 0

Work/Education/Online Training 1,694 (57.8) Reference

PSQI

Normal 1,604 (54.7) Reference

Sleep Problems 1,328 (45.3) – – 8.15*** (5.38, 10.91)

SDQ

Internalization

Close to Average 2,402 (81.9) Reference

Slightly High 274 (9.3) – – 12.68*** (8.01, 17.34)

High 149 (5.1) – – 18.21*** (11.99, 24.42)

Very High 107 (3.6) – – 17.24***(9.16, 25.31)

Externalization

Close to Average 2,264 (77.2) Reference

Slightly High 376 (12.8) – – 13.90*** (9.79, 18.02)

High 190 (6.5) – – 12.26*** (6.70, 17.81)

Very High 102 (3.5) – – 15.26*** (7.08, 23.45)

Prosocial

Close to Average 2204 (75.2) Reference

Slightly Low 280 (9.5) – – 8.93*** (4.44, 13.43)

Low 176 (6.0) – – 7.91** (2.30, 13.52)

Very Low 272 (9.3) – – 7.38** (2.75, 12.01)

1R2 0.022 0.081 0.088

1F 5.58*** 7.95*** 31.30***

a In Indonesian rupiahs.
*p < 0.05; **p ≤ 0.01; ***p ≤ 0.001.

FIGURE 1 | Model of significant path analysis among variables. Values represent the path coefficients. For clarity, some nonsignificant path coefficients (e.g., between

suspected/confirmed COVID-19 cases and SDQ subscales) and control variables (age, gender, duration of Internet usage, and household income) are not shown in

the figure. Gender [β = 0.072, p ≤ 0.001, 95% CI (0.038, 0.105)], household income [β = 0.044, p < 0.05, 95% CI (0.009, 0.084)], and duration of Internet usage [β

= 0.070, p ≤ 0.01, 95% CI (0.022, 0.118)] were significantly correlated to Internet addiction while biological age was not.

of first Internet use was about 9 years old (47). Unfortunately,
the information on the age of first Internet use in Asia was
scarce, with one available evidence among Singaporean children

noted an average of similarly 8 years old (48). The mean age
of first Internet use in this study was 11.71 ± 2.55 years old.
Furthermore, our study found that earlier age of first Internet
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use was associated with a heightened risk of IA, mirroring the
observations by several other studies (49–51). As an individual
is introduced to the Internet earlier, they would be able to more
seamlessly digitalize their daily lives and adopt broader modern
technological domains (52), a trait that is, to a certain extent,
mandatory and beneficial during the COVID-19 pandemic but
may also present with psychological drawbacks.

Our findings showed that internalization and externalization
problems were correlated to higher KDAI scores. This finding
corresponded with other studies about this issue on adolescents
(53–55). Our previous study before the COVID-19 pandemic
on adolescence also showed a similar result (56). However,
most studies were cross-sectional, which could not explain
causality between internalization/externalization problems and
IA (53, 55). A longitudinal study showed that internalization
or externalization problems might contribute as risk factors
for IA (54). Yet, further replicable results are required to
confirm and explore how internalization and externalization
problems among adolescents might influence IA. Generally,
adolescents are more susceptible to develop IA than adults,
even before the COVID-19 outbreak. The prefrontal cortex’s
immaturity results in insufficient executive and inhibition of
cognitive control in adolescents, predisposing them to develop
IA (57, 58). Additionally, the Internet provides instantaneous
gratification, thus illusively aiding adolescents to evade their
loneliness and negative mood and turning the Internet into
a form of escapism (20, 59). Psychosocial stress occurring
during COVID-19 quarantine measures such as lifestyle changes,
economic burden, the bombardment of fearful news, and fear
of contracting COVID-19 could lead to sleeping problems.
In addition, PSBB entails the abrupt implementation of
remote learning (PJJ), which removes the peer and physical
connections pivotal for adolescent growth and social capital
(60) and introduces tremendous pressure while adapting to
their challenging situation and maintaining their academic goals
(10, 15, 16). The mental buffer, coping mechanism, and social
support of each adolescent, in turn, determine the degree of
their psychological burden (61) (scores of SDQ) that correlated
positively to IA susceptibility in this study. Adolescents might
then be reinforced to use the Internet to modify their mood due
to the COVID-19 stressors. Alternatively, the Internet can also
become a source of virtual support with family and friends when
use appropriately (11, 59).

Prosocial behavior score was directly negatively associated
with IA in our study but was indirectly positively correlated to
higher KDAI scores through PSQI. The former was in line with
previous studies (62–64). Additionally, prolonged duration of
Internet use is hypothesized to increase dopamine release and
lead to addictive behavior (65, 66). Concurrently, our finding
showed that certain motives of Internet use (i.e., social media and
online games) were at increased odds to the risk of IA. Several
studies have shown that online games, particularly competitive
and violent games, were related to a lower prosocial behavior
level (67, 68). Contrastingly, exposure to positive prosocial
content on social media and games promoted a higher prosocial
behavior level (69, 70). Therefore, the content, complementary
to duration, of Internet use should be supervised and regulated

by the parents, especially during the COVID-19 quarantine
period, during which adolescents have diminished opportunities
to socialize physically. Impairment of sleep was found in nearly
half of the adolescents in this study, which might stem from
the observed emotional and behavioral problems. Similarly, a
prior study in Italy noted that poor sleep was more prevalent
and negatively affected psychological well-being during the
COVID-19 lockdown (71). Studies showed that dependence on
the Internet was associated with sleep deprivation, decreased
sleep quality, and increased sleep latency (72, 73). IA could
drive adolescents to lose sleep as they continuously surf the
Internet; conversely, sleeping problems might be attributed to
their extended Internet use (73). The result of the path analysis
demonstrated that sleep problems could also directly attribute to
maladaptive Internet use in the adolescent population during the
COVID-19 outbreak.

The current study found the prevalence of IA among
Indonesian adolescents to be higher than the adult counterpart
during the COVID-19 pandemic. Increased Internet use
duration, externalizing and internalizing problems, decreased
prosocial behavior, and sleep disturbances were found to increase
the risk of IA, either directly or indirectly, as mediating
variables during the pandemic. Yet, physical distancing, PSBB,
and health status were not correlated to IA in this study.
This was the first large sample study that covered nearly all
provinces of Indonesia and investigated IA among adolescents.
The study’s data could provide vital information to establish
national policy, particularly regarding internet use regulation
for adolescents. Taken together, remote schooling is preferable
in countries such as Indonesia, which saw upward and spiking
of COVID-19 cases, along with appropriate supervision by
parents to minimize internet use for entertainment purposes.
The study possessed several limitations. First, this study
collected data through the Internet, which posed selective
and response biases. The sampling design did not employ
randomization and, due to the timeframe, could not be
designed with more sophisticated measures, e.g., respondent-
driven sampling, which resulted in unbalanced sex distribution.
The disproportionate distribution might also be attributed to
the nature of participation being voluntary and differences
in gender-associated inclinations (74). Nonetheless, most of
the provinces in Indonesia were represented with appropriate
weightage; for example, the Java island had the highest
proportion. Thus, the geographical spread and large respondents
provided ample foundations to explore correlations and
interactions representatively. The psychometric instruments
were all self-reported; therefore, limitation such as social
desirability should be considered. Lastly, the study could not
address any causal relationships between the variables, which
should be explored in future research and compared to the
present study.
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