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Abstract

Background and Aims: Problematic internet use (PIU) by children and adolescents is
a concern for many parents. Several factors, including students’ education level, the
method of instruction, the dependence on the internet, and their intended use of the
internet, could all be contributing factors to PIU and depression. Disturbed mental
health may be attributed to the cancellation of physical education classes because of
the COVID-19 outbreak. This study aimed to assess the association of COVID-19
pandemic with PIU and depressive symptoms in adolescent students.

Methods: We performed this cross-sectional study among 491 school-going
adolescents of 10 to 16 years. Self-administered questionnaires were applied to
collect sociodemographic information and the internet usage pattern of the
participants. We measured the prevalence of PIU and depressive symptoms using
the PIU questionnaire (PIUQ-SF-6) and patient health questionnaire-9 (PHQ-9).
Results: The estimations of the risk group for PIU and depressive symptoms among
school-going adolescents were 80.04% and 77.80%, respectively. The latent
profiling of PIU scores for obsession, neglect, and control sub-groups were 5.82,
6.12, and 6.35, respectively. Moreover, we observed mild, moderate, and severe
depressive symptoms in 48.68%, 27.70%, and 1.43% of cases. Age, education level,
medium of education, financial impression, internet connection, the device used, the
purpose for internet use, and the living status of respondents were significantly
associated with the PIU. Reported mental health issues was associated with
education level, medium of education, financial impression, and internet connection.
Conclusion: The present study revealed an association of PIU and depressive
symptoms with sociodemographic factors and internet usage patterns. Therefore,

these results might have practical implications in clinical psychology, psychiatry, and
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1 | INTRODUCTION

The World Health Organization (WHO) declared the coronavirus
disease 2019 (COVID-19) as a pandemic on March 11, 2020, and the
world is now in a chaotic state due to the COVID-19 pandemic.'?
This pandemic resulted in a ban on all non-essential outdoor activities
to stop the spread of the virus.®>* Thus, the COVID-19 pandemic
impacted individuals from all backgrounds.” The mental health of
people across the globe has altered due to several COVID-19
responses.® The consequences of lockdown, such as separating from
loved ones, insufficient food, the loss of freedom, ambiguity in
household supplies, and so forth, may be responsible for developing
mental health-related issues such as anxiety, and depressive
symptoms.”® The life of students changed considerably when
educational institutions suspended classroom teaching in favor of
online learning, and this pandemic catastrophe may have com-
pounded the damage by causing emotional stress.””*! Poor mental
health is a discomfort for students because of their age. Any
disruption during study time can have far-reaching long-term
consequences in their life. The COVID-19 pandemic has several
implications for students of all ages. It affects sleep patterns, exercise
routines, learning mediums, and the effects on weight, social life, and
mental health.}? The psychological and social impact of the COVID-
19 pandemic is already affecting the mental health of school-going
young children and adolescents and will continue to do so in the
future.®®

The COVID-19 pandemic may have more long-term negative
consequences for children and adolescents than adults. The
development phase of life, present educational status, special
requirements, pre-existing mental health issues, and economic status
of children and adolescents are vulnerable factors for poor mental
health. Such factors may be responsible for developing depressive
disorder among school-going adolescents.*'> Similar to other
countries, the Bangladesh government has decided to close all
educational institutions to prevent COVID-19 from spreading during
the early stage of the pandemic.®8 The authorities promoted online
education for several months.*? Unfortunately, over 90% of students
suffered significantly from widespread school and institution closures
worldwide.?® Children and adolescents confined to their homes
experience uncertainty and anxiety due to disruptions in their
schooling, physical activity, and possibilities for socializing.? The
absence of a disciplined educational setting for an extended time
involves changes in routine, boredom, and a lack of inventive ideas
for engaging in different academic and extracurricular activities.

Some children have shown reduced levels of effectiveness as a case

psychotherapy. The healthcare professional can develop a context-specific

comprehensive clinical intervention plan for children and adolescents.

adolescents, COVID-19, depressive symptoms, mental health, problematic internet use

of not being able to explore outside, meet up with friends, or
participate in in-person academic activities.?%?223 Children who have
been in lockdown for a year or more are clingier, attention-seeking,
and reliant on their parents. Restarting academic activities and
restricting their freedom of movement would have a long-term
harmful impact on their mental health. The development of negative
psychological issues would play a detrimental role here.

On the other hand, lockdown measures implemented during the
COVID-19 pandemic have increased the use of digital devices with
internet connection.?*2% Students rely heavily on technology and the
internet to pass the time or attend online schools.2® Students are on
the internet for educational, recreational, and social reasons during
the pandemic.?” Though the online world has been a game-changer
for teenagers in many ways, its usage can also become disruptive and
troublesome, with severe consequences for their mental health.?®
Adolescents may not be able to limit their internet use, resulting in
feelings of discomfort, impairment in everyday tasks, and the
development of internet addiction. The term “internet addiction”
refers to problematic internet use (PIV).2° Behavioral difficulties,
hyperactivity, and depressive symptoms are associated with PIU. The
PIU over a certain level is related to negative impacts on everyday
functioning and physical health.%° Even before the COVID-19-related
lockdowns, studies had depicted increased internet addiction as an
imminent concern. Also, PIU is widespread throughout all domains
and platforms (e.g., on smartphones and gaming devices) in most
countries. According to current publications, lockdown limitations in
India, Taiwan, Indonesia, and Mexico have shown a surge in PIU
among young people.®! Young adults are participating in many online
activities such as gambling, video gaming, streaming films, television
shows, and social networking sites to cope with their low moods.
These potentially addictive activities may aid in reducing stress in
daily life. However, avoidance of difficult tasks and trouble thinking
will have long-term consequences.®? During the lockdown, there was
a significant increase in anxiety and depressive symptoms and
growing concerns about the internet's influence on mental health.
These mental health issues are linked to PIU among teenagers in
several nations.®?

In short, The COVID-19 pandemic is responsible for developing
PIU along with significant mental health issues such as depressive
symptoms among school-going adolescents. In our current study, we
aimed to investigate PIU and depressive symptoms among school-
going adolescents in Bangladesh. The findings might aid future
developmental research and the implementation of scientific proof-
based detailed interventional strategies for vulnerable adolescents
both during and after the COVID-19 pandemic.
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2 | MATERIALS AND METHODS

2.1 | Study design and participants

We conducted this online cross-sectional survey from October 1,
2021, to December 30, 2021. We considered convenient sampling
for this survey. The margin of error, response rate, and confidence
level were considered as 5%, 50%, and 95%, respectively. To get 80%
statistical power, we needed 384 responses based on the above
estimations. Initially, we received responses from a total of 502
persons. After analyzing responses, we decided to exclude 11
responses because of inaccurate or missing information. And then,
491 responses were chosen to include in the final analysis. The
study's goal, eligibility conditions, and methodology were well
explained to all participants. At the commencement of the study,
we received an electronic authorization form from each participant.
In addition, all of the respondents were Bangladeshi nationals who
lived in Bangladesh at the moment of data collection. We included
participants enrolled at a high school in Bangladesh between 10 and
16 years of age. Participants having varied mental diseases identified
by a physician as well as a history of addiction were not allowed to
participate in this study. The information was provided voluntarily by
all participants.

2.2 | Estimations

We gathered information on the association of sociodemographic
variables and internet usage patterns with depressive symptoms and
PIU among school-going adolescents. We examined depressive
symptoms using the PHQ-9 and assessed PIU by utilizing PIU
guestionnaires. We used a pre-structured questionnaire set devel-
oped by researchers to acquire the essential sociodemographic data.
The questionnaire was initially written in English and then translated
into Bangla. We enlisted the support of two Bangla native speakers (a
medical graduate and a nonmedical person) fluent in English to
translate the questions. An independent author joined the translated
versions to generate a single Bangla forward version, and conflicts
were addressed with the help of a third author. Professional
translators with expertise in medical translation converted this
Bangla version into two English questionnaires. An independent
researcher combined these back-translated versions to create a
single English version.®® Then, using a small sample of randomly
selected participants, we conducted pilot research to check that the
questions were clear and understandable. Finally, we gave the survey
questionnaire both in Bangla and English to ensure proper

understanding.

2.3 | Data collection

To collect all of the responses from our target population, we

used the Google survey tool (Google Forms). We sent the

Open Access

survey link to the participants via email, Facebook Messenger,
WhatsApp, and other social media platforms. A self-administered
questionnaire was supplied to gather information on mental
health, internet usage patterns, and sociodemographic profile. To
address any issues or ensure that the questionnaire was fully
understood, we offered help via video conferences or phone
conversations.

2.4 | Sociodemographic and biophysical measures

The most relevant sociodemographic information related to our study
was collected from our respondents. Collected data were regarding
age, sex, BMI, current education status, family economic impression,

smoking habit, etc.

2.5 | Patient health questionnaire

The patient health questionnaire-9 (PHQ-9) is a widely used
questionnaire with nine separate items to assess respondents’
depressed symptoms.?* The total score for these self-administered
questions is 0-27, with a score of 0-3 assigned to each question
(O=not at all; 1=several days; 2=more than a week; 3=nearly every
day). The overall score is broken into four individual portions to
represent different levels of depressive symptoms: mild symptoms if
the score is 9 or less; moderate symptoms if the score is 10-14;
moderately severe symptoms if the score is 15-19; and severe

symptoms if the score is 20 or above 43¢

2.6 | PIU questionnaire

To assess the PIU, the 6-item short form of the PIU questionnaire
(PIUQ-SF-6) was used. This simplified version was created with only
six items to examine more impulsive groups in a short time. Three
factors of 1U such as obsession, neglect, and control disorder, were
assessed by using PIUQ-SF-6. To determine how much the supplied

statements defined the respondents, a 5-point Likert scale

» o« » o« » o«

(“never,” “rarely,” “sometimes,” “often,” and “often/almost always”)
was employed. The range of values is from 6 to 30, with higher scores

suggesting a higher risk of PIU.%”

2.7 | Data analysis

The data analysis was performed with the help of Microsoft Excel
2019 and Statistical Packages for Social Sciences (IBM SPSS) V.25.0.
Data processing, sorting, coding, classification, and tabulation were
all accomplished with Microsoft Excel. The Excel file was then
imported into IBM SPSS. To examine the characteristics of study
participants, descriptive statistics were used. The chi-square test was
used to look for variations between the group statistics. We
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performed binary logistic regression analysis to find the risk
estimations of independent variables against different dependent
variables. We also compared the distribution of responses between
groups using bar graphs. We evaluated statistically significant
findings from analyses at p < 0.05.

3 | RESULTS

3.1 | Characteristics of respondents

We presented the demographic profile of participants in Table 1.
Among the respondents, males and females were 40.93% and
59.07%, respectively. More than three-fourths of the respondents
(85.54%) were between 14 and 16 years, and 84.13% of respondents
had normal BMI. Almost half of the respondents (42.77%) were from
class 9, and 62.32% of participants were from the Bangla medium.
Moreover, more than half of the respondents (64.96%) belonged to a
middle-class family, and 92.26% lived in urban areas. About two-
thirds of the respondents lived with family (78.2%), and almost all

were nonsmokers (94.29%).

3.2 | Association of PIU with demographic
variables and internet use pattern

The risk group was estimated to be 80.04% according to the
PIUQ-SF-6 scale among school-going adolescents in Bangladesh.
Among them, latent profiling of PIU scores for obsession, neglect,
and control sub-groups were 5.82, 6.12, and 6.35, respectively
(Figure 1). We estimated the association of PIU with socio-
demographic variables (Table 1). The high prevalence of PIU was
observed in (i) respondents aged 14-16 versus respondents
aged 10-13 (87.28% vs. 12.72%, p =0.028), (ii) females versus
males (59.54% vs. 40.46%, p =0.666), (iii) BMI 18.5-25 kg/m?
versus BMI below 18.5 kg/m? (82.70% vs. 6.36%, p = 0.182), (iv)
respondents read in class 9 versus respondents read in class 6
(44.53% vs. 0.51%, p=0.013), (v) respondents read in Bangla
medium versus respondents read in English medium (58.78% vs.
41.22%, p = 0.001), (vi) medium versus low economic background
(62.09% vs. 2.54%, p = 0.026), (vii) urban versus rural (92.37% vs.
7.63, p =0.861), (viii) staying with a family versus staying without
family (76.34% vs. 23.66%, p = 0.044), and (ix) nonsmoker versus
smoker (93.89% vs. 6.11%, p = 0.439).

At the same time, we estimated the association of PIU with the
internet use pattern (Table 3). The prevalence of PIU was higher in (i)
individuals using Wi-Fi versus individuals using mobile data (60.31%
vs. 39.69%, p = 0.016), (i) individuals using a smartphone for internet
use versus individuals using a desktop for internet use (66.67% vs.
9.41%, p=0.028), and (jii) individuals using the internet for social
media use versus individuals using the internet for a random purpose
(41.73% vs. 4.07%, p < 0.001).

3.3 | Association of depressive symptoms with
demographic variables and internet use pattern

The depressive symptoms were estimated to be 77.80% among all
respondents. Among them, mild, moderate, and severe depressive
symptoms were reported as 48.68%, 27.70%, and 1.43%, respec-
tively (Figure 2). We estimated the prevalence of depressive
symptoms associated with sociodemographic variables (Table 1).
The frequency of having depressive symptoms was higher in (i)
respondents aged 14-16 versus respondents aged 10-13 (84.55%
vs. 15.45%, p = 0.245), (ii) females versus males (59.69% vs. 40.31%,
p=0.599), (i) BMI 18.5-25kg/m? versus BMI below 18.5kg/m?
(83.51% vs. 6.81%, p =0.483), (iv) respondents read in class 9 versus
respondents read in class 6 (45.81% vs. 0.79%, p<0.001), (v)
respondents read in Bangla medium versus respondents read in
English medium (58.38% vs. 41.62%, p = 0.001), (vi) medium versus
low economic background (61.78% vs. 1.83%, p = 0.005), (vii) urban
versus rural (93.19% vs. 6.81, p =0.148), (viii) staying with a family
versus staying without family (76.44% vs. 23.56%, p = 0.076), and (ix)
nonsmoker versus smoker (94.76% vs. 5.24%, p = 0.403).

At the same time, we estimated the prevalence of depressive
symptoms associated with the internet use pattern (Table 3). More
prone to have depressive symptoms was observed in (i) individuals
using Wi-Fi versus individuals using mobile data (59.69% vs. 40.31%,
p =0.005), (ii) individuals using a smartphone for internet use versus
individuals using a desktop for internet use (66.75% vs. 10.47%,
p =0.441), and (jii) individuals using the internet for social media use
versus individuals using the internet for a random purpose (42.15%
vs. 2.09%, p < 0.001).

3.4 | Regression analysis

We estimated the correlations between the independent and
dependent variables of the demographic profile with the help of
binary logistic regression analysis (Table 2). Depressive symptoms
were experienced by 7.35 times fewer individuals who studied in
class 8 than individuals who studied in class 9 (p=0.014).
Respondents with high economic backgrounds were 0.5 times
less likely to have depressive symptoms than respondents with
low economic backgrounds (p = 0.014). PIU was found 2.12 times
higher in respondents aged between 10 and 13 years than
respondents aged 14-16 years (odds ratio [OR]=2.12, 95%
confidence interval [CI]=1.018-4.453, p=0.045). Moreover,
respondents in the Bangla medium experienced 1.76 times PIU
than respondents in the English medium (OR=1.76, 95%
Cl=1.013-3.071, p=0.045).

Similarly, we estimated the correlations between the inde-
pendent and dependent variables of internet use patterns with
the help of binary regression analysis (Table 4). 0.5 times fewer
individuals experienced depressive symptoms when using Wi-Fi

than mobile data (p = 0.028). The probability of having depressive
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TABLE 1 Distribution of sociodemographic variables and their association with problematic internet use and depression among school-

going adolescents in Bangladesh

Total (N=491) Problematic internet use (N = 393) Depression (N = 382)
Sociodemographic parameters n % n % X2 df p Value n % X2 df p Value
Age in years
10-13 71 14.46 50 12.72 4.806 1 0.028 59 1545 1349 1 0.245
14-16 420 85.54 343 87.28 323 84.55
Sex
Female 290 59.07 234 59.54 0.187 1 0.666 228 59.69 0276 1 0.599
Male 201 40.93 159 40.46 154 40.31
BMI (kg/m?)
18.5-25 (normal) 413 84.13 325 82.70 3.410 2 0.182 319 8351 1455 2 0.483
Above 25 (obese) 48 9.77 43 10.94 37 9.69
Below 18.5 (CED) 30 6.10 25 6.36 26 681
Education level
Six 6 1.23 2 0.51 12.673 4 0.013 3 079 23197 4 <0.001
Seven 29 591 26 6.62 25 654
Eight 111 22.60 87 22.14 92 24.08
Nine 210 42.77 175 44.53 175 4581
Ten 135 27.49 103 26.21 87 2277
Medium of education
Bangla 306 62.32 231 58.78 10.527 1 0.001 223 5838 11404 1 0.001
English 185 37.68 162 41.22 159 41.62
Economic impression
High 161 32.79 139 35.37 7.325 2 0.026 139 36.39 10.762 2 0.005
Medium 319 64.96 244 62.09 236 61.78
Low 11 2.25 10 2.54 7 183
Residence area
Urban 453 92.26 363 92.37 0.031 1 0.861 356 9319 2098 1 0.148
Rural 38 7.74 30 7.63 26 681
Living status
With family 384 78.20 300 76.34 4.048 1 0.044 292 7644 3156 1 0.076
Without family 107 21.80 93 23.66 90 23.56
Smoking habit
Nonsmoker 463 94.29 369 93.89 0.598 1 0.439 362 9476 0698 1 0.403
smoker 28 571 24 6.11 20 524

Note: p values are significant at 95% confidence interval (p < 0.05). Significant p values are shown in bold.

Abbreviations: )(2, chi-square; BMI, body mass index; CED, chronic energy deficiency; df, degree of freedom; N, number.

symptoms was 11.70 times higher in persons using the internet
for random purposes than persons using the internet for social
media (p = 0.032). Respondents who use Wi-Fi were less likely to
experience PIU than the respondents who use mobile data
(OR=0.556, 95% Cl=0.332-0.932, p=0.026). PIU was experienced

8.46 times higher in individuals while using the desktop for the internet
than using the TV for the internet (p=0.008). The probability of
experiencing PIU was 4.19 times higher in persons using the internet
for random purposes than in persons using the internet for social media
(p=0.025).
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FIGURE 1 Latent profiling of problematic internet use against
PIUQ-SF-6 score among school-going adolescents in Bangladesh.
PIUQ-SF-6, Problematic Internet Use Questionnaire Short Form.

48.68%

27.70%
22.20%

1.43%
——

No depression Mild depression  Moderate depression Severe depression

FIGURE 2 Prevalence of depression and its severity among
school-going adolescents in Bangladesh.

4 | DISCUSSION

Mental disorders are now widely regarded as one of the most severe
public health problems worldwide. The burden of mental disorders is
considerable in low- and middle-income nations.>®74° At the same
time, psychiatric diseases in children and adolescents are undeniably
common and distressing. About 10%-20% of adolescents are
affected by mental health problems worldwide. A large-scale survey
conducted in Bangladesh claimed that 18% of children and
adolescents struggled with mental health issues.***? The mental
health of school-going children and adolescents was greatly affected
during the lockdown due to the COVID-19 pandemic. The sudden
separation from school, social, and outdoor activities had a significant
influence on the mental health of children and adolescents.
Therefore, they suffer from heightened depressive symptoms.*344
The widespread closure of schools and institutions may affect more
than 90% of the student population worldwide.?° As a solution, many
governments introduced online education,” which may act as an

influence to increase dependency on digital devices and engage with

the online world.2* The children may be unable to control their
engagement with the online world and become addicted to internet
usage. These may make them prone to PIU.?° Several studies
conducted among online addicted adolescents revealed a close
relationship between the development of depressive symptoms,
aggression, and impulsivity with PIU.**> Thus, the COVID-19
pandemic worsens depressive disorder among school-going adoles-
cents and contributes to PIU.

We conducted the present study to investigate problematic
internet (PIU) use and depressive symptoms among school-going
adolescents during the COVID-19 pandemic. According to our
analysis, from the perspective of the sociodemographic profile, we
concluded that age, sex, BMI, education level, medium of education,
financial condition, area of residence, and smoking habit might be
responsible for developing mental health issues. Adolescents
between the age of 14 and 16 years were supposed to be the more
vulnerable group, about 84.55% of them experienced depressive
symptoms, and 87.28% of them went through PIU problems. Male
students experienced fewer problems than female students during
the pandemic. Almost 60% of females dealt with the issue of
depressive symptoms (59.69%) and PIU (59.54%). The impact of BMI
was clear among our participants. We have discovered that
participants with normal BMI (18.5-25 kg/m?) struggled the most
with depressive symptoms and PIU. An absolute correlation could
have been established between educational level and PIU and
depressive symptoms. The respondents in class 9 complained of
going through PIU and depressive symptoms more than the other
participants. Also, we found that students in Bangla medium were
more vulnerable to PIU and depressive symptoms. Financial condi-
tions may have a direct effect on PIU and depressive symptoms.
Participants with medium economic impressions were going through
such issues more. About 62.09% and 61.78% of participants with
medium economic backgrounds suffered from PIU problems and
depressive symptoms. According to our findings, students living in an
urban area (PIU = 92.37%, depressive symptoms = 93.19%), having no
smoking habit (PIU = 93.89%, depressive symptoms = 94.76%) might
be more at risk of PIU and depressive symptoms. Most of our
respondents lived with their families, and almost more than 76% of
them complained of experiencing PIU during the COVID-19
pandemic. From the perspective of internet use pattern, we
concluded that the mode of internet connection, type of device
used for the internet, and purpose of internet use might be
responsible for emerging PIU and depressive symptoms among our
respondents. The participants who used mobile data for the internet
experienced less depressive moods and dealt less with PIU than other
participants. We found that participants who used the smartphone
for internet use reported more depressive symptoms (66.75%) and
more struggled with PIU (66.67%) than others. About 41.74% and
42.15% of our participants experienced PIU and depressive
symptoms while using the internet for social media.

The lockdown due to COVID-19 has increased students'
engagement with internet use.**~>2 Students are sometimes

unable to participate in face-to-face communication since they
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TABLE 2 Regression analysis of sociodemographic variables by problematic internet use and depression among school-going adolescents in

Bangladesh

Sociodemographic parameters

Age in years
10-13
14-16
Sex
Female
Male
BMI (kg/m?)
Below 18.5 (CED)
18.5-25 (normal)
Above 25 (obese)
Education level
Six
Seven
Eight
Nine
Ten
Medium of education
Bangla
English
Economic impression
High
Medium
Low
Residence area
Urban
Rural
Living status
With family
Without family
Smoking habit
Nonsmoker

Smoker

Problematic internet use (N = 393)

Depression (N = 382)

OR

2129

0.944

1.076

2.115

0.701
0.675
0.270
5.063

1.763

0.588
0.274

1.115

1.692

1.632
1

df 95% ClI

1 1.018-4.453
1 0.576-1.547
1 0.250-4.636
1 0.790-5.660
1 0.346-1.423
1 0.379-1.201
1 0.068-1.072
1 0.628-40.820
1 1.013-3.071
1 0.339-1.021
1 0.028-2.703
1 0.451-2.757
1 0.890-3.217
1 0.513-5.192

p Value OR df 95% Cl p Value

0.045 0.762 1 0.335-1.733 0.517
1

0.819 1.032 1 0.637-1.670 0.899
1

0.922 0.388 1 0.098-1.535 0.177

0.136 1.154 1 0.542-2.459 0.710
1

0.326 0.427 1 0.217-0.839 0.014

0.181 0.414 1 0.241-0.714 0.001

0.063 0.350 1 0.105-1.160 0.086

0.128 2.571 1 0.374-17.669 0.337
1

0.045 1.527 1 0.896-2.603 0.120
1

0.059 0.505 1 0.292-0.872 0.014

0.268 1.471 1 0.362-5.981 0.590
1

0.814 1.368 1 0.605-3.098 0.452
1

0.108 1.506 1 0.825-2.746 0.182
1

0.407 1.090 1 0.425-2.796 0.858
1

Note: p values are significant at a 95% confidence interval (p < 0.05). Significant p values are shown in bold.

Abbreviations: BMI, body mass index; CED, chronic energy deficiency; Cl, confidence interval; df, degree of freedom; N, number; OR, odds ratio.

need to attend an online class.>®~>® This increased involvement of

students in the digital world may contribute to the growth of

PIU.>%>7 A study observed that school-going adolescents involved

more with the internet (e.g., gaming, talking, or streaming videos)

are more likely to develop depressive symptoms because they are

subjected to unrealistic depictions of others.>”:>® Another study
concluded that the COVID-19 pandemic has been responsible for
increasing internet use, thus contributing to the development of
PIU issue, even before the pandemic same scenario has been

observed.®2>? Similar to our study findings, the association of sex,
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TABLE 3 Description of internet use and their association with problematic internet use and depression among school-going adolescents in
Bangladesh

Total (N=491) Problematic internet use (N = 393) Depression (N = 382)
Internet use pattern n % n % e df p Value n % X df p Value
Internet connection
WiFi 309 62.93 237 60.31 5.827 1 0.016 228 59.69 7777 1 0.005
Mobile data 182 37.07 156 39.69 154 40.31
Device used for internet
Desktop 49 9.97 37 9.41 9.116 g 0.028 40 1047 2695 3 0.441
Laptop 59 12.02 49 12.47 47 12.30
Smartphone 336 68.43 262 66.67 255  66.75
™V 47 9.58 45 11.45 40 1047
Purpose for internet use
Education 75 15.27 54 13.74 28.682 4 <0.001 52 13.61 68867 4 <0.001
Games 160 32.60 137 34.86 138 36.13
Movie 25 5.09 22 5.60 23 6.02
Social media 198 40.32 164 41.73 161 42.15
Others 33 6.72 16 4.07 8 2.09

Note: p values are significant at a 95% confidence interval (p < 0.05). Significant p values are shown in bold.
Abbreviations: xz, chi-square; df, degree of freedom; N, number; TV, television.

TABLE 4 Regression analysis of internet usage pattern by problematic internet use and depression among school-going adolescents in
Bangladesh

Problematic internet use (N = 393) Depression (N = 382)

Description of internet use OR df 95% ClI p Value OR df 95% ClI p Value

Internet connection
WiFi 0.556 1 0.332-0.932 0.026 0.563 1 0.337-0.940 0.028
Mobile data 1 1

Device used for internet
Desktop 8.469 1 1.742-41.176 0.008 1.320 1 0.428-4.070 0.629
Laptop 3.945 1 0.803-19.382 0.091 1.141 1 0.389-3.342 0.810
Smartphone 7.151 1 1.659-30.822 0.008 1.785 1 0.744-4.285 0.194
% 1 1

Purpose for internet use
Education 2.114 1 1.099-4.067 0.025 1.983 1 1.062-3.702 0.032
Games 0.741 1 0.413-1.331 0.316 0.651 1 0.364-1.163 0.147
Movie 0.824 1 0.225-3.015 0.770 0.441 1 0.098-1.994 0.288
Social media 4.192 1 1.895-9.271 <0.001 11.704 1 4.832-28.348 <0.001
Others 1 1

Note: p values are significant at 95% confidence interval (p < 0.05). Significant p values are shown in bold.
Abbreviations: Cl, confidence interval; df, degree of freedom; N, number; OR, odd ratio; TV, television.

age, living area, and attachment with social sites have been found develop and increase PIU among students, and PIU may contribute
as contributing factors to PIU.°° A study has established the to the development of depressive disorder.®?
association between PIU and depressive symptoms. The study As far as our concern, our study is the first approach in

claimed that school closure due to COVID-19 might cause to Bangladesh to assess the PIU and depressive symptoms among
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school-going adolescents during the COVID-19 pandemic. We found
some key factors of the sociodemographic profile, including age, sex,
education level, medium of education, economic impression, and
smoking, might involve in the development of depressive symptoms
and PIU. Nevertheless, we found some critical factors of internet use
pattern, including the mode of internet connection, the device used
for internet use, and the purpose of internet use that may have
contributed to the development of depressive symptoms and PIU.
The involvement of demographic factors such as smoking habits,
education level, and so forth, and internet usage patterns in the
development of PIU.32 A study claimed that female adolescents
between the age of 10 and 12 were vulnerable to the development of
depressive symptoms due to the COVID-19 pandemic.®? Our study
found some sociodemographic factors (e.g., education level, medium
of education) and internet use patterns (e.g., internet connection and
purpose of internet use) that might be responsible for progressing
PIU and depressive symptoms.®®¢* Therefore, we recommend
longitudinal studies with large sample sizes from different geographi-

cal locations for better results.

4.1 | Implications for practice

The current study findings have widespread implications. Health-
care professionals can easily differentiate the key sociodemo-
graphic factors and internet use patterns that may have con-
tributed to the development of such mental health issues. The
healthcare authority should pay attention to developing practical
guidelines for the intervention of physical and psychological health
of school-going adolescents. Also, they can improve adolescents'
access to mental health support. At the same time, this study's
findings can be used in policymaking decisions regarding the
mental health of adolescents in countries with similar socio-

economic backgrounds.

4.2 | Limitations and strong points

The present study has a few shortcomings. Using Google forms for
self-reporting surveys will induce bias. Furthermore, people who do
not have access to the internet were excluded from the study. The
inclusion of offline participants or offline surveys or interviews might
provide a different picture. Moreover, we are unable to examine
these mental health concerns over time in our cross-sectional
investigation, and due to the nature of this investigation. We did
not consider how respondents' lifestyles changed throughout the
COVID-19 outbreak. Many of the participants were from the capital
city of the Dhaka division, limiting the application of our results to
rural locations. All these limitations restrict the scope of our findings.
This study contains several noteworthy findings. To begin, the
current study assessed the two significant consequences, that is, PIU
and depressive symptoms due to the COVID-19 pandemic among
school-going adolescents. We were able to obtain data from our

Open Access

participants of diverse socioeconomic backgrounds in a timely way
because we used Google forms for data collection. Moreover, we
employed the mental health assessment scales in Bangla, which

ensured that the questions were clearly understood.

5 | CONCLUSION

The COVID-19 pandemic has a significant impact on adolescents'
academic performance, mental health, and well-being. Protecting
students' psychological well-being is a public health concern.
Therefore, during and after the ongoing COVID-19 pandemic,
healthcare authorities should pay special attention to preserving
these adolescents' mental health. To reduce PIU among adolescents
who are vulnerable, specially developed programs should be
introduced. Interventions should be implemented by educational

institutions to help adolescents with PIU and depressive symptoms.
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