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ABSTRACT

Objective: To assesstheimpact of focused parental education on limiting screentimein early childhood.

M ethods: An open label randomized controlled trial was conducted in atertiary care hospital in Delhi wherein 120 healthy children
aged 9-10 months of age, born at term gestation and appropriatefor gestational age (birth weight > 2500 g), attending theimmuni zation
clinicreporting for meades-rubella(MR) vaccination wereenrolled. Primary caregiverswererandomized to either receive 30 minutes
of in-person active counselling with pre-designed content including a printed pamphlet targeted at reduction of screen time
(Educational group, n = 60) or to receive routine in-person counseling on general health measures (Control group, n = 60). All
caregiverswerefollowed up. Primary caregiversin both groupswere reinforced telephonically every month for 6 months. At theend of
six months, we assessed the proportion of children with screen-time > 1 hour/day and the median duration of screen-time (minutes/
day). We a so compared both groupsintermsof changesin pre-post i ntervention devel opmental and behavioral scores (measured with
Agesand Stages questionnaires).

Results: After 6 months of follow-up, 3% (2/60) childrenin the Educational group had screentime> 1 hour/day ascompared to 53%
(32/60) (P < 0.001) inthe Control group. Median (IQR) for total screen duration in the Educational group was 35 (30,49) minutes/day
compared to 75 (50,90) minutes/day inthe Control group (P < 0.001). Childreninthe Educational group werealso observedto havea
significant changein behavioral scoreand finemotor and adaptive skillsas compared to controls.

Conclusion: Parental education starting ininfancy isapromising intervention to reduce screen exposurein children; it may also have
apositiveimpact on their developmental and behavioral skills.
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INTRODUCTION childhood interventionsin theform of responsive parenting
[9], reducing the number of screens within the home [5],
reducing screen access to kids [8], and condi-tioning
children to physical activity [4] are reported to be effective
interventions. However, there is paucity of specific studies
ontheimpact of parental counseling targeting areductionin
screen-time in the first 2 years of life, especidly in the

Indian context.

Children are exposed to screen-based devices from early
childhood [1]. In a recent study from urban Delhi, 99.7%
children were exposed to screen-based mediaby 18 months
of age; with nearly 90% viewing the screenfor morethanan
hour aday [2]. Excessive screen exposurereportedly leadsto
delay in grossand fine motor development and impai rment
inexpressivelanguage devel opment [ 3]; and may a so affect
attentional capacity, problem solving, and behaviora
development. Parental screen habitsand attitudesinfluencea

Wehypothesized that anintervention starting withinthe
first year of lifein theform of parental education and early

child’s screen-time significantly, as childrentend to imitate
what they seeintheir surroundings[1].

A multitude of interventions have been found to be
effective in reducing screen time in children [4-9]. Early
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anticipatory guidance canlimit screen-timeintheinitial two
yearsof life. Screentimereduction may aso haveapositive
impact on the development and behavior of the child. We
conducted this study to assess the impact of focused
parenta education on limiting screen time in early
childhood and improvement in behavior and devel opment.

METHODS

We conducted this open label randomized controlled trial
(RCT) in amedical college affiliated teaching hospital
between January, 2021 and August, 2022. A written
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informed consent was obtained from caregivers of al
participantsand an ethical clearancewasobtained fromthe
Intitutional Ethics Committee prior to commencing the
studly.

Healthy children between 9-10 months of age, born at
term gestation and appropriate for gestational age (birth
weight > 2500 grams) reporting to theimmunizationclinic
for measles-rubella (MR) vaccination were approached
for inclusion. Infantswith weight-for-age and weight-for-
length < - 2SD (asper WHO growth standards), congenital
malformations, developmental delay, chronic or acute
systemic illness, cerebral palsy, syndromic disorder, and
visual or hearing impairment were excluded. Childrenand
caregivers not having access to screen media (television,
smartphone, tablet, laptop, computer, and video game
device) werealso excluded.

At enrolment, anthropometry of all children was
recorded and interpreted as per standard procedures[10-
12]. Detailsregarding the primary caregiver, their educa-
tional qualifications, socioeconomic statusasper modified
Kuppuswamy scale[13], and primary rearing environment
were recorded. Household ownership of television,
handheld devices like smartphones, tablets, laptops, and
personal computers was also ascertained. Frequency of
screen viewing practices of their child (days/week), time
(minutes) that their child spent on viewing the screen
during the past week (specifying the days) were also
recorded. Child’s age at first exposure to screen devices
was ascertained and the primary caregiver’s screen-time
(frequency and durationin aweek) were al so documented.
Parental modelling for screen viewing was ascertained at
the time of enrolment by asking the primary caregiver
about perception of their own and their child’'s screen
viewing habits;, and involvement in activities like
watching/using screen device during meal time, for
entertainment and academic activities. We also assessed
the devel opmental scores using the age-appropriate Ages
and Stages Questionnaire (ASQ3) [14] and behavioral
scores using the Ages and Stages Questionnaire: Social-
Emotional-2 (A SQ:SE2) questionnaire[15] at enrolment.
The Hindi versions of these questionnaires have been
validated in Indian settings by AIIMS, New Delhi. The
ASQ3 questionnaire was used to address competence
behaviors, whereas, ASQ:SE2 questionnaire was used to
assess both competence and problem behaviour. Low
scoresusing the ASQ:SE2 questionnaire areindicative of
normal behavior, and higher scores indicate behavioral
problems. High scores on ASQ3 questionnaire are rated
better ascompared to |ow scores.

Childrenwererandomized using block randomization
of varying blocksinto two groups: Educational group and
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Control group. The random number sequence was gene-
rated by athird person not related to the study. Allocation
was concealed by the sealed envelope technique. Both
participants and investigators were aware of the inter-
vention being doneor otherwise.

Parentsin the Educational group received 30 minutes
of in-person active counseling with pre-designed content
targeted at reduction of screentimeinalanguage (English/
Hindi) the caregivers could understand. During the
session, they were guided to incorporate age-appropriate
responsive parenting skills, increaseinteractive play of the
infant, limit screen exposure, and modify parental media
habits. The content was delivered as a one-to-one struc-
tured talk, and a printed pamphlet with these instructions
wasalso handed over to the primary caregiver at theend of
the session. The same was al so reinforced telephonically
onmonthly basis (5 ons) till theend of the study i.e.,
for 6 monthsfrom enrolment.

Primary caregivers in the Control group received
routine counsel ling regarding nutrition, immunization, and
general safety measures. They were informed about the
screen useguidelines[16] for infantsand young children if
asked for. They were al so contacted telephonically every
month and reminded about general health care and safety
measures and about filling the screen time data form for
the child. They did not receive any active counselling
regarding reducing/modifying screen-time of their child-
ren. In both groups, the primary caregiverswereinstructed
to maintain aweekly screen chart in aprescribed format.

Development, behavior scoring, and anthropometry
wererecorded after 6 monthsof intervention (conducted at
15-18 months of age during routine immunization visit).
The screen-time data sheets filled by the parents were
collected. Any significant health related events during
follow up duration were noted (illness requiring hospital
admissions, family issuesimpacting development). They
werethen guided regarding further screen timelimitation
of their child.

The primary outcome measuresincluded a) proportion
of children with screen-time >1 hour/day; and b) median
duration of screen-time (minutes/day). Secondary out-
come measures were a) change in developmental scores
and b) proportion of childrenwith problematic behavioral
SCOres.

A previousstudy reported that 88.7% of childrenwere
viewing screen for > 1 h/day by the age of 15-18 months
[2]. Aiming for a25% rel ativereductioninthisproportion,
we needed to study 54 intervention and 54 control group
participants to be able to reject the null hypothesis with
power of 0.8 and Type | error of 0.05. Assuming a 10%
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dropout, weincluded 60 participantsin each group.

Satistical analysis: Datawereanalyzed using IBM SPSS
Statistics version 20.0. For normally distributed data,
continuous variables between the two groups were
compared using Student t-test and for data that were not
normally distributed, Mann-Whitney U test was used.
Proportions of young children with screen-time > 1 hour/
day, and problematic behavior in the two groups were
compared using chi-squaretest. Changesin developmental
and behavioral scores (between baseline and 6 months
after intervention) were compared by pairedt test. In case
of lost to follow up, censoring was done at the last
available observation. Intention to treat analysiswasused
for al primary outcomes. P value < 0.05 was considered
significant.

RESULTS

Out of 128 children who were approached; 120 children,
median (IQR) age 9 (9,10) months; 53% (n = 56) boys,
werefinally enrolled. Theflow of participantsisdepicted
in Fig. 1. Most of the participants belonged to the urban
middle class (90%); mother wasidentified asthe primary
caregiver in 95% families. Almost all parentswereliterate
with athird of them being graduates. In most homes, the
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father was employed (98%) and the mother was a home
maker (86%). The mean (SD) weight-for-age (z-score)
(WFAZ), mean (SD) length/height-for-age (z-score)
(HFAZ)), and mean (SD) weight-for-length/height (z-
score) (WFHZ) of enrolled children were-0.8 (0.5), -0.9
(5.2) and -0.9 (0.6), respectively. Baseline socio-demo-
graphic characteristics between the two groups were
comparable (datanot shown).

Smartphonewasuniversally presentinall households;
in 115 (96%) families, both parents owned a separate
smartphone. Television and computer or laptop or tablet
were owned by 71 (59%) and 28 (23%) families, respec-
tively. The median (IQR) age at the first exposure to a
smartphonewas6 (6,7) months, starting asearly asfrom 3
monthsof age. Thefrequency and duration of watching the
phone screen were comparabl e in the two groups. How-
ever, the frequency and duration of watching television
was significantly higher in children of the Educational
Group (Tablel).

Comparing the screen use practices in the primary
caregiversbetween the groups, the frequency of watching
screens of all devices was comparable. However, the
duration of use of mobile phoneswassignificantly morein
caregivers of the Educational group as compared to the

1286 children reported for routineimmunization between
July, 2021 - March, 2022

J
165 reported for Measles-Rubellavaccination
128 Approached
« Didnot giveconsent (n=3)
¢ Birthweight<2.5kg(n=2)
¢ Seizuredisorder (n=1)
¢ Noscreenathome(n=2)
120 Randomized
l
J J
60 Allocated to Educational group 60 Allocated to Control group
9L ost tofollow-up at 6 months 7 Losttofollow-up at 6 months
l J
60 Analyzed 60 Analyzed

Fig.1 Study flow chart showing enrolment of participants
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Tablel Baseline Screen UsePracticesin Caregiversand Children Enrolled in the Sudy

Parents

Educational group (n = 60) Control group (n= 60)

M obile device exposure frequency duration (days/week)
Television exposurefrequency (days/week)

Duration of mobile devices exposure (minutes/day)?
Duration of television exposure (minutes/day)

Children

Mobiledevice exposurefrequency duration (days/week)
Television exposurefrequency (days/week)P

Duration of mobiledevices exposure (minutes/day)
Duration of television exposure (minutes/day)P

7(7.7) 7(7,7)
6(0,7) 2(0,5)
120 (60, 120) 60 (60, 120)
30(0, 90) 30(0, 60)
7(7,7) 7(5,7)
2(0,7) 0(0,6.5)
30(15, 30) 30(15, 30)
10(0, 30) 0(0, 20)

Values expressed as median (IQR); 2P = 0.05; PP < 0.05.

Control group. More than half (n = 61) of the caregivers
were concerned quite a bit about the time they spend on
screen; whileonly 40% (n = 48) restricted screen exposure
of their children. Most of the caregivers were watching
screens with their child while eating dinner (108/
120,90%).

After 6 monthsof follow up, only 3% (n=2) children
in the Educational group had screen time > 1 h/day as
compared to 53% (n = 32, P < 0.001) in the Control
group. Median (IQR) duration of screen time after 6
months reduced significantly in the Educational group to
35 min/day (30, 49), while the reduction in the Control
groupwas 75 (50, 90) min/day (Tablell).

After 6 months of intervention, children in the
Educational group had a significant change in develop-
mental domains of fine motor and adaptive skills. Change
in pre-post intervention behavioral score was also
significantly higher in the Educational group (Tablelll).
Therewereno behavioral issueswith any of thekidsin both
groups, either at baseline or at end point. No differencewas
noted for the anthropometric parameters between the
groupsat theend of the study (datanot shown).

DISCUSSION

In this RCT, we ascertained the efficacy of parental
education for reducing screen-timeininfancy. The screen-

timeof children decreased significantly in the Educational
group with significant improvement in behavioral and
developmental scoresafter 6 monthsof intervention.

Indian Academy of Pediatrics (IAP) formulated
recommendations for limiting screen-time in Indian
infants, children, and adol escents, and recommended that
children below 24 months of age should not be exposed to
any type of screen and screen should not be used as a
measure to calm the child or to feed [17]. Parents should
avoid watching screens while with the child and they
should be more involved in physical activity and age-
appropriate activities. In our study, the median (IQR) age
at thefirst exposure to mobile phoneswas 6 (6,7) months
starting as early as 3 months for smartphones and video-
callswhichwassimilar to that reported by Meenaet a [2].
Madigan et al [3] inalongitudinal cohort study including
2441 mothers and children, reported that higher levels of
screen time at 24 and 36 months were significantly
associated with poorer performance on developmental
screening tests at 36 months (B - 0.06; 95% CI -0.10 to
-0.01) and 60 months (B - 0.08; 95% CI -0.13 to -0.02),
respectively. Therefore, weincluded infantshypothesizing
that early childhood intervention with in first year of life
would lead to limitation of screen time and positively
impact their development.

In a systematic review [18], behavior change tech-

Tablell Duration of Screen ExposureintheTwo GroupsAfter 6 M onthsIntervention

Parameters Educational group (n= 60) Control group (n= 60) Pvalue
Total screen duration (minutes/day) 35(30, 49) 75 (50, 90) <0.001
Duration of mobile device exposure (minutes/day) 22 (20, 30) 46 (30, 60) <0.001
Duration of television exposure (minutes/day) 13(0, 30) 30(0, 30) <0.001

Valuesin median (IQR).
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Tablelll ChangeintheBehavioral and Developmental ScoresFollowing I ntervention (n=120)
Educational group Control group Mean Difference P value
Baseline Follow-up Change Basdline Follow-up Change (95%Cl)
Behavioural ScoreASQ:SE2 32 (8.5) 26(7.3) 7(7) 30(11.5) 28(9) 2.3(8) 4.3(1.4-7.1) 0.004
ASQ3 Language 56.4(3.3) 56(2.3) 0.08(3.2) 56(3.2) 56 (3) 0.25(3.6) -0.167(-1.4-1.00 0.777
ASQ3 Grossmotor 57 (3.5) 59(2.1) 14(3.4) 57(3) 57 (3) 0.08(3.5) 1.33(0.07-2.5) 0.061
ASQ3 Finemotor 56.2 (4) 56.4 (3) 0.17(3) 57 (3) 56 (2) -1.0(3) 1.16 (0.06-2.2) 0.041
ASQ3 Personal social 57 (3) 56.8(2.7) 0.25(3) 56 (3) 553) -1.08(3) 1.3(0.24-2.4) 0.152
ASQ3Adaptive 56 (2.5) 57(2.7) 0.5(3) 56 (3) 56 (3) -0.33(3.03) 0.83(-0.2-1.92) 0.019

Values in mean (SD). ASQ3: Ages and Sages Questionnaire3, ASQ: SE2: Ages and Stages Questionnaire: Socio-emotional, ASQ-SE2 low score
indicates normal behaviour and higher scoreis suggestive of behavioural problem, ASQ3 high scoreis better as compared to low.

niques, like “behavior substitution”, “information about
socia and environmental consequences’, “ demonstration
of the behavior”, “behavioral practice/rehearsal” and
“goa setting (behavior)” are reported to be most pro-
mising in reducing screen exposure. Parental education
intervention is one such effective intervention [19]. A
parental education intervention in our study led to a
significant reductionin the proportion of infantswith daily
screen time > 1 hour and duration of screen-time after 6
months of follow up. Lin et a [20] conducted a cluster
randomized controlled trial with theaim toinvestigatethe
effect of a parental educational program on screen use
among preschoolersand reported asignificant reductionin
screentime (effect size: 0.83, P < 0.001), improved sleep
quality (effect size: 0.57, P = 0.01) and attention score
(effect size: 0.77, P=0.02) for psychosocial adaptationin
children in the experimental group. Similar results were
reported by Dennison et a [21] and Fitzgibbon et al [22].

Intervention Nurses Start | nfants Growing on Healthy
Trajectories (INSIGHT) trial [9], conducted an RCT in
2018 where primiparous mother-newborn dyads (n = 279)
were randomized and responsive parenting wastrained to
the Educational group by nursesat 3, 16, 28, and 40 weeks
to minimize screen exposure. They concluded that from
infancy to early childhood, responsive parenting reduced
screen time and television exposure, but did not increase
the frequency or amount of interactive play. A recent
systematic review specifically targeting children aged
under six years found that interventions lasting greater
than six months and conducted in acommunity, home, or
pre-school setting were most effective at reducing screen
time[23]. Similar observationswere seenin our study, re-
emphasizing the positive impact of parental education
intervention on reducing screen exposure starting asearly
asneonatesto lessthan 1 year of age.

Excessive screen exposureisfound to besignificantly
associated with delayed motor skills, cognitive and lang-
uage development [24,25]. Screen exposurein infancy is
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found to be positively associated with self-regulatory
problems later [26]. In our study, development scoresfor
fine motor and adaptive skills were better in the
Educational group as compared to the Control group,
while there was no difference in gross motor, personal
social, and language skills. Also, behavioral scoreswere
found to be better in the Educational group ascomparedto
the Control group. Xie et a [27] observed that pre-
schoolerswith screen time of more than 60 minutestend to
have significantly more behavioral problems (total
problem: 35.84 vs 32.76, P = 0.024; externaizing: 11.54
vs 9.08, P = 0.016). Similarly, Christakis et al [28]
reported that anincreasein the number of hoursthat achild
watched television at the age of 1 year predicted a 28%
increasein attention problemswhen the child reaches age
seven. Inour study, children enrolled werelessthan 1 year
of age, asmaximum brain development occursinthefirst 2
years of life. Therefore, promoting age-appropriate res-
ponsive parenting, with parental education and early
anticipatory guidance within the first year of life can
prevent behavioral and developmental problems due to
early screen exposure.

An RCT conducted in the past reported greater
reductions in targeted sedentary behavior (P < 0.001),
children'sBMI (P < 0.05), and energy intake (P < 0.05) in
the Intervention group compared to the Control group
[29]. In our study, no difference in the anthropometric
parameterswere seen between the Educational group and
the Control group. This difference could be attributed to
the shorter period of follow-up in our study ascomparedto
the above study where monitoring wasdonefor 2 years.

The study had some limitations. This was an open
|abelled study where blinding could not be done and only
onefacetofaceinteractive session was conducted with the
primary caregivers. Since datacollection relied on paren-
tal reports, therewasarisk of recall and social desirability
biases which aso could be a limitation of the study.
Children werefollowed only for 6 months, which might be
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duration in children aged below 18 months.

WHAT THIS STUDY ADDS?

< Early childhood intervention in the form of parental counseling is an effective intervention in reducing screen-time

too short a period to assess development and behaviour,
therefore studies with longer follow-ups must be con-
ducted in the future. The screen-time duration and
frequency was noted as provided by the caregiver and was
not supervised due to logistic constraints involved in
collecting such data. The content of media use was not
assessed which alsoisan essential factor. The Hawthorne
effect in the Control group could also be a confounding
factor.

We concludethat early childhood intervention starting
withinthefirst year of lifeintheform of parental education
and early anticipatory guidance canlimit screentimeinthe
initial 2 years. Reduction of screen time may have a
positive impact on the behavioral and developmental
scores of thechild. Guidelinesregarding screen time must
beinculcated by the pediatriciansintheir daily practiceon
every well baby visit. Primary caregivers can also be
counseled at Anganwadi centersregarding reducing screen
exposure and their harmful effects. Educational inter-
ventions must be started at an early age to promote the
reduction of screen exposure and more age-appropriate
activitiesto enhancethe holistic devel opment of children.
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