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Abstract
Background: Excessive digital screen exposure (≥1 hour per day) is associated with limited growth and development in children.
Objective: This study aims to develop and assess a multicomponent intervention program's effectiveness in reducing excessive
screen time among children aged 2-5 years.
Methods: A theory-based multicomponent intervention known as Program to Lower Unwanted Media Screens (PLUMS) at
the household level has been developed. It is based on the social cognitive theory for children and self-determination theory for
caregivers. After pretesting, a randomized control trial will be conducted to assess this intervention's effectiveness among healthy
children aged 2-5 (±3 months) years and their primary caregivers who have at least one digital media gadget at home in zone
three of Chandigarh (population of 2,730,035). A sample size of 428 children is estimated per arm. PLUMS includes disseminating
specific information, education, communication in the form of videos and posters to the primary caregivers, and conducting
motivational interviewing as and when needed. Children will be provided suggestions for playful activities as alternatives to
digital media gadgets. The primary outcome is the mean change in the duration of screen time, and secondary outcomes are sleep
duration and patterns, emotional-behavioral problems, and level of physical activity of the children. Per-protocol and
intention-to-treat analyses will be conducted using SPSS for Macintosh, Version 25.0.
Results: The intervention package will be disseminated once a week for 8 weeks to the participants via the caregivers' preferred
means of communication. The endline assessment will be done immediately postintervention and after the 6 months of follow-up.
The Institute's ethics committee, Postgraduate Institute of Medical Education and Research, Chandigarh, India, has approved this
study (INT/IEC/2019/000711). The Indian Council of Medical Research, New Delhi (3/1/3/Next-100/JRF-2015/HRD), and
PGIMER, Chandigarh (71/2-Edu-16/92, Dated 08/01/2018) funded this study.
Conclusions: PLUMS might be effective in reducing excessive screen time among children aged 2-5 years in a North Indian
Union Territory.
Trial Registration: Clinical Trial Registry India CTRI/2017/09/009761; https://tinyurl.com/53q6dpjs
International Registered Report Identifier (IRRID): DERR1-10.2196/24106
(JMIR Res Protoc 2021;10(2):e24106) doi: 10.2196/24106
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Introduction
Background
The overall impact of sedentary behaviors on health across the
lifespan has gathered widespread recognition, as it plays a
significant role in most noncommunicable diseases (NCDs) [1].
The Sustainable Development Goals 2030 [2] envisions reducing
premature mortality from NCDs by one-third via the prevention,
treatment, and promotion of mental health and well-being.
Around 34% to 94% of children aged 2 to 5 years remain
sedentary during the day [3]. The prevalence of television (TV)
viewing for more than 2 hours per day was reportedly 83% in
the United States [4] and up to 82% in Canada [5] in children
less than 5 years old and 78% in Australia [6] among children
aged 3 to 5 years. A Thai study reported that children aged 1
year viewed TV for 1.23 (SD 1.42) hours per day, which
increased to 1.69 (SD 1.56) hours per day when they turned 2
years old [7].
Early childhood is a crucial period that is marked by rapid
growth and development [8]. Therefore, it is essential to correct
an excessively sedentary lifestyle at an early age. These
sedentary pursuits may have specific health consequences during
this period and later in life [9]. The health effects of excessive
screen time (ST) include behavioral problems; poor language,
cognitive development, skills, memory, and executive function;
lower social competence; sleep disturbances; depression; and
low self-esteem [10-17]. In light of this, the present randomized
controlled trial was planned with an assumption that ST might
be causally associated with emotional behaviors, sleep
behaviors, and children’s level of physical activity. ST of more
than 1 hour per day among children aged 2-5 years is deemed
excessive as per the American Academy of Pediatrics [18].
Similar guidelines are available in many developed countries
(Australia [19], New Zealand [20], France [21], Italy [22],
Canada [23], and World Health Organization [24]) for children
aged 2-5 years.

Need for the Trial
A recent review [25] of intervention studies to reduce ST
conducted in the last decade (2008-2018) has shown that all the
studies (n=16) were conducted in developed countries. Behavior
change theories were incorporated in most of the interventions.
Educational material was shared with parents with or without
their children. Nearly all the significant studies incorporated a
postintervention follow-up. Published literature on ST reduction
in low- and middle-income countries among young children is
scarce [26,27]. Also, there is minimal evidence on the burden,
impact, and effectiveness of interventions to reduce ST in Indian
settings. Although some of the studies conducted in India have
measured change in ST in young children, it was observed only
as a secondary outcome [28]. As the number of TV users in
India is almost equal to its population [27], designing an
intervention to reduce ST among young children becomes more
important. Given the Covid-19 pandemic situation, most
children’s digital-screen exposure occurs at home as families
are stuck at home with these media gadgets. Parents are an
essential liaison of change between the child and health care
worker [29]. Therefore, there is an urgent need to devise
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interventions for those of a younger age in the home
environment to prevent adverse health consequences later in
life.

Study Objectives
Given this background, the current study aims to develop a
Program to Lower Unwanted Media Screens (PLUMS) to reduce
ST among children aged 2-5 years and assess the effectiveness
of PLUMS on reducing ST among children in Chandigarh,
Union Territory, North India. Effectiveness of the intervention
will be determined using the percentage risk reduction of mean
ST in the intervention group compared to the control group. As
excessive ST is a much less emphasized epidemic, this study's
results might focus policy makers on this issue and help them
formulate guidelines regarding ST use among young children
in India and other low- and middle-income countries.

Methods
The intervention study will be conducted in 2 phases, including
the preintervention phase used to develop the intervention and
intervention phase, as described in the following sections.

Phase I. Preintervention Phase
The multidimensional intervention package was designed in 3
stages, including literature review, formative research, and
pretesting. All 3 stages were completed. The brief methodology
and results of each stage are described in the following sections.

Stage I: Review of Literature
In the first stage, the draft PLUMS, including parent and child
modules, was prepared after reviewing the existing literature
from 2008-2018. Effective community-based interventions to
reduce ST in children and the most commonly used theories or
models to design the intervention program were identified
[25,30]. The following 3 theoretical models were used: social
cognitive theory, self-determination theory, and transtheoretical
model of behavior change. Social cognitive theory and
self-determination theory were used to develop the intervention,
and the transtheoretical model of behavior change was used to
understand the stage of behavior change of the caregivers, so
that the intervention could be customized accordingly. These
theoretical models are described in the following paragraphs.
Social cognitive theory was used to modify preschoolers’
cognitive development by developing targeted strategies to
modify the behaviors of the caregivers and children regarding
ST or the home media environment. Bandura’s social cognitive
theory explains how learning occurs in a social context with a
reciprocal and dynamic interaction of the person (here child or
caregiver), behavior, and environment. This theory supports a
causation model that involves triadic reciprocal determinism
between behavioral (expectations, goals, and self-perceptions),
personal (cognition, outcome expectation, and efficacy
expectation), and environmental factors (reinforcement and
observational learning). These factors influence each other
bidirectionally (Multimedia Appendix 1). When designing the
intervention, we used this theory’s framework of modeling (by
the caregivers and health care worker), production (alternatives
to ST, such as activities given to children or suggested by them),
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retention (repeated positive feedback provided by a health care
worker), and reinforcement (rewards for encouraging positive
behavioral outcomes offered by the health care worker) in
observational learning, which is pivotal due to the limited
cognitive development of preschoolers [18].
Self-determination theory was used to design the strategies to
keep the caregivers motivated to limit the ST among the children
and modify the home media environment. Self-determination
theory [31] targets 3 primary needs: competence, autonomy,
and internalization of the learned concepts leading to desired
outcomes. This theory postulates that individuals are better
motivated if they satisfy these 3 psychological needs, in turn,
leading to positive health outcomes. High-quality learning and
favorable outcomes have been observed with the combination
of self-determination theory and motivational interviewing [32].
The 4 major motivational interviewing components are empathy,
developing discrepancy, “rolling with resistance,” and
supporting self-efficacy [33]. So, motivational interviewing,
along with self-determination theory [34], will be used with the
caregivers. Theory-based motivational interviewing will herald
the researcher to instruct the caregivers (Multimedia Appendix
2). These motivated and self-determined caregivers will then
role-model learned behaviors at home to realize the same in
their children and subsequently change the home environment
[31].
Last, the transtheoretical model of behavior change by Prochaska
et al [33] will be used to modify the caregivers’ behaviors. The
stage of change will be identified for each caregiver as per the
transtheoretical model (Multimedia Appendix 3). The caregivers
will be educated and guided towards the desired behavior,
eventually preventing relapse.

Stage II: Formative Research
In the second stage, the children’s primary caregivers and trained
clinicians suggested workable alternatives to ST for children
as a result of the formative research. The ideas gathered were
refined by an expert panel.
A qualitative study was conducted among parents of children
aged 2-5 years and service providers working in a tertiary care
hospital in Chandigarh, India. In-depth interviews were
conducted (30-40 minutes) with caregivers (n=20) attending
the outpatient department. Two focus group discussions were
conducted (40-60 minutes) with the service providers (n=11)
at a predecided venue and time. The interviews were conducted
in the participant’s preferred language until data saturation using
pretested guides (Multimedia Appendix 4). These interviews
were audio-recorded with prior informed consent. Subsequently,
thematic analysis was done on the transcribed and translated
English versions.
To review and modify the activities and methods proposed by
caregivers and clinicians, a consultation meeting with 3 experts
(professor-level) from psychiatry, child psychology, and public
health was conducted. To decelerate excessive and unregulated
ST, the clinicians proposed to increase the quality of family
time at home with structured parenting approaches. Caregivers
should presume responsibility and effectively use leisure time
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for children and themselves with health care providers’ help
when necessary.
The qualitative data obtained through formative research were
transcribed and translated into the English language. Thematic
analysis of the data was done manually based on grounded
theory. Two authors coded the data independently. Both
deductive and inductive logic was applied to reason the
acceptability and experience of the participants.
The background information of the participants of the in-depth
interview and focus group discussions is given in Supplementary
Table 1 in Multimedia Appendix 5.
Among the 20 participants in the in-depth interviews, 14 were
mothers, and 6 were fathers. The caregivers had a mean age of
34.2 years. Half (10/20, 50%) of the caregivers were educated
until the post-graduate level, 50% (10/20) were working, and
40% (8/20) were public health experts. Most (15/20, 75%) of
the mothers were the primary caregivers. They were directly
involved in their child's behavior modification and introduced
media gadgets to them. Digital media exposure usually occurred
at home under adult supervision, and aversive measures were
frequently used to regulate media gadgets. Most of the
caregivers reported negative consequences of excessive ST on
their child’s health like a change in sleep patterns, learning bad
language, impaired emotional behavior, increase in sedentary
behaviors, and deterioration in concentration; however, a few
perceived a gain in knowledge and development of skills.
In the focus group discussions, the service providers (n=11) had
a mean age of 29 years. They were mostly unmarried (9/11,
82%), female (7/11, 64%), and working as junior residents (6/11,
55%). Of the resident doctors, 7 were from the Department of
Pediatrics, and 4 were from psychiatry. The clinicians had
learned about managing such cases from research articles,
methods taught by their seniors, and practical things that worked
for their children. Also, they had adapted themselves to the
guidelines from developed countries as none exist in India.
Regarding the intervention for children to reduce ST, they
reported that at home, adults should instill healthy habits,
develop hobbies, and communicate ill effects of excessive usage
to their children using role modeling. At the school level or
hospital level, a designated person should advise in a stepwise
fashion using face-to-face communications with consistent
modes of communication preferred by the participant. The
intervention package was adapted as per the results of the
qualitative study.

Stage III: Intervention: Program to Lower Unwanted
Media Screens (PLUMS)
Two modules, one for the caregivers or parents and another for
the children, were developed as part of the PLUMS intervention.
The strategies were incorporated separately for caregivers and
children. These modules have theme-based activities for the
children and videos for the parents or caregivers to engage the
children in media screen–free activities. PLUMS will be
implemented for 8 weeks (2 months) and will consist of 8
themes. Details of these modules are provided in Supplementary
Table 2 in Multimedia Appendix 5.
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In the caregivers’ module, online videos will be disseminated
weekly for 8 weeks via the parent’s preferred mode of
communication. We developed the videos in Hindi and the
English language. We developed 1 introductory video and 7
small video sessions based upon the weekly theme. Caregivers
can go through the session in their own time as per their
convenience, except for the introductory video. The introductory
video is planned to be watched with the lead author for a better
understanding of the caregivers. The introductory session will
last 15-20 minutes, and the 7 weekly videos are 5 minutes long.
These online video sessions’ primary objective is to help the
parents change the home media environment, provide
alternatives to ST, provide tips and cues for parenting skills,
and engage the child in media-free activities of their choice.
These videos will also provide 10 alternative activities per week
for children. The caregivers will be encouraged to reward the
children for abiding by the rules and accomplishing goals [35].

Phase II: Intervention Study

The child module’s lesson plans were drawn from educational
disciplines like skill building, motor coordination, learning,
goal setting, music, dance, arts, and crafts. This module contains
activities for the child that need the caregiver’s supervision. To
capture the child’s interest and channel their energy, specific
activities have been selected. This module emphasizes
observational learning and increasing the attention span of the
child [36]. The curriculum will also allow children to repetitively
and effectively learn the desired behavior(s) to facilitate the
production and retention processes [36]. We will be providing
the following resources as an alternative to screen time for the
children: a reading book called “Chika Chika Boom Boom”;
pretested and self-developed comic book on the consequences
of ST; and coloring book with crayons.

The study population includes the families (N=8681) with
children aged 2-5 years (±3 months). The primary caregiver
was considered the person who spent most of the time with the
child and was involved in the child’s decision making for
various activities. Inclusion criteria are families who consent
to be part of the study, are residents of the study area in
Chandigarh for at least the past 6 months, and who intend to
stay in Chandigarh through the intervention and follow-up
period. Children previously diagnosed (as per medical records)
with long-term or chronic illnesses will be excluded from the
study.

Stage IV: Pretesting the Intervention
In the third stage, the PLUMS intervention, with its parent and
child modules, was pretested among 10 families to assess the
feasibility, acceptability, and adherence to the intervention plan.
After the pretesting, the videos’ language was further simplified
to match the parents’ understanding. The introductory video’s
duration was reduced from 18 minutes to 12 minutes, as
suggested by the families. The videos were made attractive by
adding animations, bright colors, background music, and live
videos of children (regarding behaviors) recommended by the
parents. Additional indoor alternatives to ST were included for
the children, as parents could not take the child for outdoor play
due to Covid-19 pandemic restrictions. The child module now
has 10 activities to choose from instead of 1 per day, as was
planned earlier. The children will also be given a coloring book
with crayons. The intervention was acceptable and feasible, and
the caregivers were ready to adhere to the proposed plan.
Finally, the modified intervention module will be used in the
main intervention study.
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Study Setting
This study will be conducted in Chandigarh, a North Indian
Union Territory. It has a population of about 1,055,450 as per
the 2011 census [37]. It is divided into 4 zones. This study will
be conducted in Zone three, a field practice area of the
Department of Community Medicine and School of Public
Health, Postgraduate Institute of Medical Education and
Research, Chandigarh, India (Multimedia Appendix 6). It has
a population of 250,000 as per the 2018-2019 annual health
survey. There are approximately 8681 children aged 2-5 years
in this area.

Study Design
The intervention study is a randomized controlled trial.

Study Population

Sample Size
The sample size for the individual level randomization was
estimated using the following formula [38]: nI= (σ12+σ22)
(Z1-α/2+ Z1-β)2/Δ2, where n = sample size, σ1 = standard deviation
of the control group and assumed to be 2.09 [39], σ2 = standard
deviation of the intervention group and assumed to be 1.46 [40],
Δ = difference in group means of the average ST and assumed
to be 0.54 [39], Z1-α/2 = two-sided Z value (Z = 1.96 for the
95% CI), and Z1-β = power (80%). Hence, nI was 170
participants per arm. Considering a 10% attrition rate due to
loss to follow-up and 15% nonresponse or refusal rate, the
sample size per arm was calculated as 214.

Sampling Technique
The list of eligible families (ie, parents who have children aged
2-5 years) will be obtained from the area’s annual health survey
report. Families will be randomly selected using the list obtained
from the auxiliary nurse midwife. Eligible families providing
consent and willing to complete the intervention and follow-ups
will be enrolled in the study and randomized into one of 2
groups: control and intervention. The sampling technique and
randomization of families using the Consolidated Standards of
Reporting Trials (CONSORT) statement is shown in Figure 1
[41].
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Figure 1. CONSORT statement flow diagram for the intervention study.

Randomization
Computer-generated randomization will be done to select
families for the intervention and control arms. However,
restricted randomization will be done so that intervention and
control groups have a similar number of families from high,
middle, and low socioeconomic groups. Geographical
differences (urban and slum areas) in the study area will also
be considered during randomization to avoid contamination. A
computer-generated sequence will be used to allocate the
families in the intervention and control groups. The person
generating the list of sequences, collecting data, and
disseminating the intervention will be the same; hence,
concealment might not be possible. Moreover, as the
intervention package comprises information, education, and
communication material, concealment might not be possible.
Data collection and delivery of the intervention will be done
http://www.researchprotocols.org/2021/2/e24106/
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only after the family’s allocation in the intervention or control
arm.

Blinding
Blinding will not be possible as the investigator will know the
participants in the intervention group because he or she will
motivate them to continue the intervention at each step. Also,
the participants will know that they are being given an
intervention to reduce the ST of their children. However, data
entry will be performed by a data entry operator who will be
blinded.

Stages of the Study
The intervention study will be conducted in 3 stages: baseline
assessment, implementation of the intervention, and
postintervention assessment.
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Baseline Assessment
The baseline data were collected from December 2019 to March
2020. During the baseline assessment, the mean ST, prevalence
of excessive ST and its correlates, mean duration of physical
activity, emotional problems, and sleep disturbances in both the
intervention and control arms were measured.
To assess mean ST, physical activity, and prevalence of
excessive ST, a pretested, validated, semistructured, bilingual
(English and Hindi languages) digital screen exposure
questionnaire (DSEQ) was used (Multimedia Appendix 7). The
DSEQ was developed in 5 phases. In phase 1, a draft
questionnaire was developed by reviewing the literature on
existing tools (n=2) from 2009 to 2017. In phase 2, 9 experts
assessed the draft Hindi and English questionnaires’ face and
content validity. Face-to-face interviews with primary caregivers
(n=30) were conducted in a tertiary care hospital for
acculturation. In phase 3, a pilot study was conducted among
randomly selected families to evaluate the feasibility of the
DSEQ in field settings. During phase 4, test-retest reliability
was assessed among 30 primary caregivers selected randomly
in another urban cluster. In phase 5, the internal consistency of
the DSEQ was checked by conducting a cross-sectional study
among 400 randomly selected, primary caregivers in
Chandigarh, North India. The DSEQ has good internal
consistency (Cronbach α=0.73-0.82) and inter-rater agreement
(kappa 0.75, 95% CI 0.72-0.78).
The DSEQ was used to collect information from the primary
caregivers of the children on (1) sociodemographic profile
including family type and socioeconomic status (BG Prasad
classification, 2016) [42], (2) digital screen exposure and home
media environment, (3) level of physical activity of the child,
(4) child’s media-related behaviors, and (5) parental perceptions
and literacy regarding digital screen exposure. We recorded the
duration and content of media watched by the child on a typical
day. The objective criterion to measure ST was the number of
hours the child watched a specific TV program. Cinema and
movies were excluded from the ST measurement to calculate
the actual average of ST for a regular day. Besides, cinema and
movies are not watched daily and might falsely increase ST.
We used the 5 progressive physical activity levels among
preschoolers given in the Preschool Physical Activity
Questionnaire (PrePAQ) to assess physical activity. The PrePAQ
categorizes activity into stationery (no action), sedentary (limb
or trunk movement), slow-paced (moving easily or slowly),
medium-paced (moving at a moderate pace), and fast-paced
(quick pace or hard effort) [43].
The standard Preschool Child Behavior Check List was used
to assess the child’s emotional and behavioral development. It
has been validated in an Indian setting and has the right internal
consistency (Cronbach α=0.95) [44]. It consists of 100 items
with a 3-step response scale (0, 1, and 2). These items are scored
as being absent (score, 0), occasionally present (score, 1), and
very often present (score, 2).
The sleep disturbances scale for children was used to measure
the child’s sleep patterns. It is a 26-item Likert-type scale that
measures specific sleep disorders along with overall sleep
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disturbances in children. It has been validated and has an internal
consistency of 0.71-0.79, test-retest reliability of 0.71, and
diagnostic accuracy of 0.91 [40].
The lead author visited the homes of the study families and
conducted face-to-face interviews during the baseline
assessment.

Implementing the Intervention
In this stage, the PLUMS intervention will be delivered over
an 8-week period at the household level in the intervention arm,
as already described (Supplementary Table 2 in Multimedia
Appendix 5). The objectives of the intervention are to reduce
the ST of children [18], enable the caregivers with positive
parenting skills and ST literacy, and propose unplugged family
time in the home environment.
Participants in the intervention arm will also be classified into
5 behavior stages of change as per the transtheoretical model
[45]. In the control arm, routine home-based and facility-based
health services will be continued by the local auxiliary nurse
midwife under the public health system. Compliance of the
intervention will be checked via a proforma from parents
(Supplementary Table 3 in Multimedia Appendix 5) and via a
journal, videos, or pictures maintained by families.

Postintervention Assessment
In this stage, the same questionnaire for ST and its correlates
as used in the baseline assessment will be administered to the
intervention and control groups immediately and 6 months
postintervention. Hence, primary and secondary outcome
measures will be assessed at these 2 time points. In addition to
the 2 months of active intervention, the researcher will maintain
contact with the intervention arm group participants during the
6-month follow-up period. A passive intervention via
information education material (text messages, telephone,
emails, or mail) to parents will be given during the follow-up
period.
This intervention study will take place over a period of 8
months. The baseline data collection will take place before the
intervention (t0). The postintervention phase (t1) and follow-up
assessment will be done at 6 months (t2), as shown in
Supplementary Table 4 in Multimedia Appendix 5, as per the
Standard Protocol Items: Recommendations for Interventional
Trials (SPIRIT) [46].

Outcomes
The primary outcome (caregiver-reported) measure will be the
mean change in ST (in minutes) per day separately for weekdays
and weekends. The secondary outcomes (caregiver-reported)
will be the mean change in the duration of physical activity (in
minutes), proportion of children with emotional behavior
problems, and sleep disturbances. For emotional behavior and
sleep disturbances, the change in scores as per the tools will be
noted, as mentioned earlier.

Data Management and Analysis
Quantitative data from the intervention study will be entered
into Microsoft Excel and analyzed using SPSS for Macintosh,
Version 25.0 (IBM Corp, Armonk, NY). ST on a weekday and
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weekend day will be calculated separately as per available
literature [47]. So, the average ST (by viewing any type of media
gadget) per day in a week will be calculated, and because there
are 5 weekdays (Monday to Friday) and 2 weekend days
(Saturday and Sunday) in a week, the weighted average ST per
day in a week will be calculated as: Average ST per day
(minutes) = [(Weekday ST in minutes x 5) + (Weekend ST in
minutes x 2)]/7.
Continuous variables will be summarized as means with
interquartile ranges and standard deviations. Correlations
between a continuous variable and other variables will be
estimated. Categorical variables will be summarized as
proportions, and differences between groups will be tested using
chi square tests. The data will be analyzed as per
intention-to-treat analysis (for their initially assigned study arm)
and per-protocol analysis. Relative risks and their effect sizes,
together with the corresponding 95% CIs, will be estimated.
The effectiveness of the intervention will be estimated by
calculating the relative risk reduction (1-relative risk). A P value
<.05 will be considered statistically significant for all analyses.
Information regarding PLUMS will be shared in the first
communication and then reinforced every week for 8 weeks.
So, participants who withdraw from the trial after the third week
will be included in the analysis. Participants who withdraw any
time before the third week will be excluded from the analysis.
Caregivers’ knowledge will be analyzed at the end of the
intervention if no associations are observed. The proforma on
behavior change will be completed at baseline (t0) and endline
(t1) to determine the stage of change the families are at
postintervention.
A feedback/compliance questionnaire (Supplementary Table 3
in Multimedia Appendix 5) will be given to the caregivers at
each counseling session (weekly) to check their fidelity. The
child's fidelity, including the level of engagement, will be
checked with personalized journals comprising the activities
they performed during the given intervention. The parents will
be contacted via their preferred mode of communication weekly
to keep them motivated and disseminate the next week's
intervention module.

Ethics and Dissemination
Ethical approval was obtained from the institutes' ethics
committee: Postgraduate Institute of Medical Education and
Research, Chandigarh, India (INT/IEC/2019/000711, Dated
02/04/2019).

Results
Enrollment of all participants (n=440) was completed during
the baseline assessment. The intervention phase could not be
started due to restrictions imposed under lockdown to contain
the Covid-19 pandemic. Considering the Covid-19 pandemic
and likely change in the ST and physical activity of the children,
we will measure the ST and physical activity again before
delivering the intervention. The intervention was started in
November 2020. It will be implemented for 8 weeks. The
endline assessment will be done immediately postintervention
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and after the 6 months of follow-up. The results will most likely
be published by 2022.

Discussion
Principal Findings
Developing countries have seen a recent explosion in digital
media, leading to increased ST and sedentary behavior in the
younger generation [47]. However, the exact burden and impact
of excessive ST exposure, especially among young children,
are not well known. An Indian study concluded that 60% of the
children (2-5 years) in North India used digital media gadgets
for more than 1 hour per day. Bansal et al [48] from South India
reported a 72% prevalence of ST for more than 1 hour per day
(mobile usage only) among children younger than 15 years [48].
In addition, Indian children (3-11 years old) [49] and Korean
children (2-5 years old) [47] experience ST of <1.4 hours per
day and <1.21 hours per day, respectively. Since few local
studies were available, the present study was planned to reduce
the average mean duration of ST in children rather than the
proportion.
Previous studies [38] have focused on the usage and impact of
TV viewing in children; however, this study includes all digital
media types being used by young children (3-5 years old). A
systematic review suggested that the most effective interventions
for ST reduction in children (0-5 years old) were ≥6 months in
duration and conducted in a community setting [30]. Hence, in
this study, a home-based intervention was developed to generate
evidence on its effectiveness in reducing ST among young
children from developing countries. This intervention includes
providing feasible alternatives to ST and spending quality family
time to strengthen parent-child bonding. Engaging children in
goal setting [50] to decrease ST has been proven an effective
measure. Also, the intervention plans to design workable
measures to limit ST and improve the parent-child relationship
in low- and middle-income countries. Further, involving children
in alternative activities channels their energy, boosts their
confidence, and decreases ST. Since there is evidence that there
is a significantly higher risk of abnormal sleep with a TV in the
bedroom [50], the interventions in this study include advising
caregivers about changing the home media environment to
decrease overall ST for children.
With advancements in technology, many newer media gadgets
have been introduced in the younger generation’s digital-media
ecosystem [51]. The existing literature suggests that sedentary
behaviors due to excessive media gadget use in children may
adversely affect their overall health and social outcomes;
however, the pros and cons of their use have not been well
understood [52]. Given this, the present study was planned as
a home-based intervention study over 6 months to reduce ST
among young children. Randomized controlled trials are a
punctilious way of determining a cause-effect relation between
treatment and outcome [53]. The present study will adhere to
the latest American Academy of Pediatrics guidelines [18],
which state that children aged 2-5 years should not be exposed
to more than 1 hour of high-quality educational ST. To ensure
the participants’ compliance with PLUMS, the intervention plan
is intended to be delivered at a place convenient to the
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participants. The caregivers will be counseled at the time and
place of their choice.

Strengths
The strengths of this study are that the participants represent
Chandigarh's population; hence, the study results can be
generalized. There are no published intervention studies from
India in this age group and on ST [25]. This study will be the
first study that provides a home-based intervention plan to
families based upon commonly used theories (transtheoretical
model of behavior change [33], social cognitive theory [54],
and self-determination theory [25]). This intervention complies
with the latest American Academy of Pediatrics guidelines
(2016), while previous studies were based on older guidelines.
Also, this intervention study focuses on enhancing parents’
literacy concerning ST and will eventually have a long-term
effect.

Limitations
Social desirability bias might result in caretakers changing some
responses. Last, as there is no reliable measure of child ST,
recall bias might be introduced because we are relying on the

Kaur et al
parents’ memory. However, to overcome these biases, the
investigator recorded all the programs the child watched in the
last week and the approximate duration of these programs. Then,
to prevent recall bias, TV diaries were proposed to capture the
children’s actual ST during the day. We will develop a journal
comprised of daily activities for children. This journal will
cross-check compliance with the intervention and activities
preferred by the children at home. Last, there are limited
validated tools in literature, so the DSEQ was developed,
validated, and pretested to measure ST.

Conclusion
The results from this study might guide policymakers to
formulate guidelines on preventing excessive digital screen
exposure among young children, the media content watched by
children, and the importance of ST on growth and development
in childhood, especially in the context of low- and
middle-income countries. The results will also facilitate the
implementation of an ST reduction intervention program among
children aged 2-5 years, which may help prevent NCDs and the
attainment of sustainable development goals.
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