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ABSTRACT
Background: Concern is mounting 
regarding screen exposure among young 
children and its association with mental 
health. Children with attention deficit 
hyperactivity disorder (ADHD) may be more 
vulnerable to its effects such as increased 
externalizing behaviors and problems 
with language and cognitive development 
and biological functions such as sleep. 
We aimed to assess screen exposure 
in preschool children with ADHD and to 
study the correlation of screen time with 
the severity of ADHD and parental stress 
levels.

Methods: Children of age 2.5–6 years, 
diagnosed with ADHD (n = 56) were 
included, and details of the total duration 
of screen exposure, maximum continuous 
screen exposure time, and types of screen-
based devices used, reasons for screen 
exposure were collected from primary 
caregivers. ADHD symptom severity was 
assessed on Conner's Abbreviated Rating 
Scale. Family interview for stress and 
coping, adapted for ADHD, was used to 
measure parental stress.

Results: Total screen exposure time in 
preschool children with ADHD was more 
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curtailing screen time exposure and 
addressing parental stress.

Media forms an integral part 
of the life of young children, 
with increasing trends in 

screen exposure in recent years.1 Screen 
time is defined as “the time spent in sed-
entary behaviors such as viewing televi-
sion, playing games, and using comput-
er and smartphones.”2 According to the 
American Academy of Pediatrics (AAP) 
guidelines, the recommended screen 
time for children above the age of 2 years 
is less than one hour per day.2,3 The World 
Health Organization (WHO) guideline 
recommends no screen exposure to chil-
dren less than 2 years old and not more 
than 1 hour of screen time to children 
of 2–4 years of age.4 There is an increas-
ing concern regarding the association 
of screen exposure with mental illness 
in children.5 Diversity of the impact of 
digital media depends on the types of de-
vices, content, and degree of interactive 
interfaces, solitary engagement, back-
ground exposure, maximum continuous 
exposure at one time, and cumulative 
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than the recommended standards in 
80.4% of children, with a median of 140.00 
minutes (range: 20–500 minutes). The most 
commonly used modality was television 
(98.2%), followed by mobile phones 
(87.3%), tablets (17.9%), and laptops 
(10.7%). The severity of ADHD (r = 0.29, P 
= 0.02) and parent stress levels (r = 0.29, 
P = 0.03) were positively correlated to 
increased screen time exposure in the child.

Conclusions: Preschool children with 
ADHD have screen exposure above the 
recommended duration of one hour/
day. Structured parent training programs 
for children with preschool ADHD and 
providing developmentally appropriate 
interventions are essential in curtailing 
screen time exposure and also to address 
parental stress.

Keywords: Attention deficit hyperactivity 
disorder, ADHD, preschool, screen time, 
India

Key Messages: Screen exposure time was 
above the recommended standards of one 
hour/day in 80.4% of preschool children 
with ADHD, and it had a positive correlation 
with the severity of ADHD and parental 
stress. Structured parent training programs 
for preschool ADHD are important in 
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exposure per day. The interactions of 
these variables are multifaceted and com-
plex, and hence need intensive research.2

The prevalence of ADHD in India rang-
es between 4.7% and 29.2%,6 with lim-
ited reports of prevalence in preschool 
children.7 Early intervention is vital in 
improving long-term adverse outcomes 
in children with ADHD.8,9 Family mem-
bers of children with ADHD undergo 
higher stress in interpersonal and social 
spheres.10 Given the current trends in nu-
clear family structure and employment 
status of both parents, an increase in 
gadget-based engagement is practiced 
in place of developmentally appropri-
ate activities.2,11,12 Though parents may 
perceive technology-assisted learning as 
an advantage, its adverse effects on the 
child are major limitations.13

Children with ADHD have executive 
function deficits such as impairment in 
delay aversion and temporal processing. 
Screen-based devices with their varying 
multisensory stimuli can keep them en-
gaged, making them more vulnerable 
than typically developing children.9,14at-
tention problems, hyperactivity, and 
impulsivity Increased screen time as an 
alternative for developmentally appro-
priate engagement, could be challenging 
in children with ADHD.12,15,16

Most studies on screen time and its ef-
fect on children's mental health are con-
ducted in Western countries.2,5,14–16 Given 
the smartphone penetration and the so-
ciocultural diversity of India, there is a 
need to explore screen exposure among 
Indian children. Due to dearth of Indian 
studies on this topic, this study aimed to 
measure screen exposure and the factors 
affecting screen time in preschool chil-
dren with ADHD in South India. 

The objectives of the study were the 
following:
1. To assess the nature of screen ex-

posure in preschool children with 
ADHD.

2. To study the correlation between the 
severity of ADHD and parental stress 
levels with screen time.

Materials and Methods
The study was conducted at the child 
and adolescent psychiatry unit, JIPMER, 
Puducherry, from December 2017 to De-
cember 2018. A total of 56 participants 

aged 2.5–6 years, with a diagnosis of 
ADHD as per DSM-5, were consecutively 
recruited after taking informed consent 
from the parents. After detailed assess-
ment and evaluation, the diagnosis was 
made by a team consisting of a pedia-
trician, child psychiatrist, and senior 
resident in child psychiatry, as part of 
standard care, based on DSM-5 criteria 
checklist. Exclusion criteria were chil-
dren with comorbid autism or social 
quotient below 50 as measured on the 
Vineland Social Maturity Scale.17 The 
study was approved by the Institutional 
Ethics Committee.

A semistructured pro forma was used, 
during a one-to-one in-depth interview 
with parents, to collect details such as 
sociodemographic profile, the total du-
ration of screen exposure, maximum 
continuous screen time, number of types 
of screen-based devices used and their 
duration, and the reasons for screen ex-
posure. The operational definition of 
excessive screen time was, in accordance 
with the recommendations of the Amer-
ican Academy of Pediatrics and WHO 
guidelines for preschool children, more 
than one hour of screen exposure in a 
day.3,4 The ADHD symptom profile and 
severity were assessed on DSM-5 diag-
nostic criteria and Conner’s Abbreviated 
Behavior Rating Scale.18 Parental stress 
was measured using family interview for 
stress and coping (FISC), a structured in-
strument validated for use in the Indian 
setting.19

Statistical Analysis
IBM PAW STATISTICS SPSS version 
19.0 was used for statistical analysis. Fre-
quencies and percentages were used to 
represent categorical variables. Means 
and standard deviations were used to 
represent continuous variables. Correla-
tion between the educational status of 
parents, the severity of ADHD, baseline 
stress and coping scores, and screen time 
exposure was done using Pearson’s cor-
relation.

Results
1. Sociodemographic profile: Of the 

56 children, 47 (83.9%) were male, 
and 9 (16.1%) were female. A total 
of 35 (62.5%) and 16 (28.6%) of the  

families belonged to lower and mid-
dle socioeconomic status, respective-
ly, whereas 5 (8.9%) belonged to high-
er socioeconomic status. 38 (67.9%) 
of the families were nuclear and 26 
(46.4%) belonged to the urban back-
ground. Of the parents, 13 (23.3%) 
were professionals, while 43 (76.8%) 
mothers were housewives. The mean 
± SD educational status of the prima-
ry caregiver as the number of years of 
schooling was 10.6  ± 4.84 years.

2. Clinical profile: The mean age of the 
children was 57.82  ± 15.12 months. 
The most common presentation of 
ADHD was combined in 31 (55.4%) 
children, followed by 14 (25%) having 
predominant hyperactivity-impulsiv-
ity and 11 (19.6%), inattentive presen-
tation. The average severity of ADHD 
was 20.0 ± 4.01 as measured on 
Conner’s Abbreviated Rating Scale. 
Comorbid speech and language dis-
order was present in 27 (48.2%), “at-
risk” for specific learning disability 
in 7 (12.5%), and oppositional defiant 
behaviors in 4 (7.14%). The mean to-
tal scores of parental stress and the 
coping were 27.05 ±  8.70 and 25.53  ± 
5.70, respectively.

3. Screen exposure: Total screen ex-
posure time was more than the rec-
ommended standards in 45 (80.4%) 
children, with a mean of 170.37  ±  
127.9 minutes and a median of 140.00 
minutes (20–500 minutes) (Table 1). 
The total screen time was more in 
children with predominant hyperac-
tivity (192.8  ± 127 minutes), followed 
by predominant inattention (179.0 
±  128.5 minutes) and combined pre-
sentation (157.1 ±  130.5 minutes). A 
total of 45(80.4%) children had screen 
time viewing above the WHO recom-
mendations of one hour, and among 
them, 34 (60.7%) had above 2 hours. 
Children experiencing higher than 
the recommended duration of screen 
exposure did not significantly differ 
from those who did not, in terms of 
sociodemographic profile. All chil-
dren were exposed to solitary screen 
exposure.
The most common preferred devices 

of the children and parents were televi-
sion and mobile. Parent-related reasons 
(n = 34, 60.7%) for screen exposure were 
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Table 1. 

Details of Screen exposure
Details of Screen Exposure Median (Range) 

Total screen time/day in minutes 140(480)

Maximum continuous exposure in minutes/day 120(350)

Duration of TV in minutes/day 60(380)

Duration of mobile in minutes/day 30(360)

Duration of laptop in minutes/day 0(120)

Duration of tablet in minutes/day 0(180)

FiguRe 1.

Reasons for Screen exposure

0 2 4 6 8 10 12 14

To do household chores(23.2%)

Severity of child’s ADHD(17.9%) 

To manage tantrums(14.3%)

Due to poor knowledge, attitude and
practices(10.7%)

Sibling care(8.9%)

Working primary care giver(7.1%)

Meal times(7.1%)

Educational(3.6%)

Recreational, break times(5.4%)

Reinforcement(1.8%)

N

Table 2.

Correlation of Clinical Profile and Screen Time exposure
Clinical and Sociodemographic Profile Correlation with Total Screen 

Time r(P)

ADHD severity in Conner’s Abbreviated Rating Scale 0.29 (0.02)*

FISC-ADHD parental stress 0.29 (0.03)*

FISC-ADHD parental coping 0.06(0.612)

Parental education in years –0.004(0.97)

*P < 0.05. ADHD: attention deficit hyperactivity disorder, FISC-ADHD: family interview for stress and coping 
adapted for ADHD.

more common than child-related rea-
sons (n = 22, 39.3%). Common reasons 
for increased screen time exposure are 
illustrated in Figure 1.

The severity of ADHD had a positive 
correlation with parent stress levels (r = 
0.54, P = 0.000). Increased screen time 
had a positive correlation with child’s 
ADHD severity (r = 0.29, P = 0.02) and pa-
rental stress levels (r = 0.29, P = 0.03). The 
age of the children and the total screen 
time duration showed no correlation (r 
= 0.06, P = 0.66) (Table 2). Among the 
parents, 7 (12.5%) mothers had major de-
pressive disorder and were referred for in-
dependent evaluation and management, 
whose 5 (71.4%) children had a screen 
time exposure higher than 1 hour/day.

Discussion
In this study, screen time was above the 
recommendations as per guidelines for 
most of the children. Television (98.2%) 
and mobile phone (87.3%) were the most 
common modalities of screen exposure 
in the study sample, and parent-related 
reasons for screen exposure were more 
common than child-related reasons.3 
While there is a scarcity of research in 
this age group, there exists an added 
limitation in the extant Indian literature 
that the available research focuses large-
ly on school-going children and adoles-
cents. A multi-centric study, which in-
cluded India, demonstrated that 31.3% of 
children aged 9–11 years had screen expo-
sure duration more than 2 hours, with an 
average duration of 1.8 hours/day.16stud-
ies examining correlates of sedentary be-
havior have been limited by small sam-
ple size, restricted geographic area, and 
little socio-cultural variability. Further, 
few studies have examined correlates of 
total sedentary time (SED The most com-
mon mode of screen use demonstrated 
was television.20,21 Another study demon-
strated that 35.8% of children aged 6–12 
years had screen time exposure above 2 
hours per day, with lower maternal ed-
ucation being associated with higher 
screen exposure.20 In a study from Delhi, 
the mean screen time in the adolescent 
age group was 3.8 (2.77) hours/day. About 
68% had screen time more than recom-
mended ( > 2 hours).21

A study on preschool children found 
a trend towards an association of higher 

screen exposure duration with exter-
nalizing behavior. It was highlighted 
that children with more screen time 
had significantly higher screen time in 
caregivers.22 Results from a cohort study 
showed that screen-based devices were 
accessible to over 95% of children. The 
average screen time was 1.5 hours/day 

in the preschool age group. In compar-
ison with children with below 30 min-
utes/day screen time, those watching 
more than 2 hours a day had clinically 
significant externalizing problems and 
inattention issues. These children had a 
higher risk of having ADHD (95% CI: 1.6, 
38.1, P = 0.01).23 Contradicting the above 
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it with the children. The AAP guidelines 
also recommend parents to limit their 
own media use and model this behavior 
for their children. It is important to screen 
the digital applications and programs for 
fast-paced and violent content as well as 
continuously monitor the use regularly.3,30 
Further, there is upcoming evidence for 
the use of pharmacotherapy in preschool 
children with severe symptoms.30,31

There is a growing prevalence of neu-
rodevelopmental disorders such as au-
tism and language deficits along with 
increasing use of electronic devices, 
which despite offering multisensory 
stimulation, cannot replace the senso-
ry-motor and cognitive skills acquired 
from developmentally-appropriate play-
based stimulation and environmental 
enrichment.11,27,32 It becomes important 
to delineate what is child-friendly versus 
development-friendly, as they are not 
necessarily synonymous and may hinder 
the typical development of a child.

Limitations
The small sample size and lack of com-
parator are the major limitations. The di-
agnosis of ADHD was done clinically us-
ing the DSM-5 symptom checklist, and the 
severity was assessed using Conner’s Ab-
breviated Behavior Rating Scale; no struc-
tured diagnostic interview schedule was 
used. Further research with longitudinal 
design with a comparator can evaluate 
the cause–effect relationship and assess 
the long-term adverse outcomes. Studies 
about specific details such as the nature 
of the content of screen time practices can 
provide more valuable information.

Conclusion
Preschool children with ADHD have 
screen time exposure more than the 
recommended duration. The adverse 
physical and mental health effects on a 
developing child are major implications. 
Increasing focus on effective interven-
tions to reduce screen time and promote 
healthy and developmentally appropri-
ate engagement for children with ADHD 
is essential.
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results, a UK-based study reported that 
there was no association between screen 
time and behavior problems in the pre-
school age group.15

Our study is corroborative of the avail-
able literature. The severity of ADHD 
was found to have a positive correlation 
with the increased screen time exposure. 
One possible explanation is that the se-
vere the ADHD, due to the executive 
function deficits, the more the child has 
difficulty in engaging in developmen-
tally appropriate play-based tasks that 
require sustained attention. The child 
may then prefer the screen devices to the 
play-based activities, as they tend to offer 
more multisensory and diverse stimula-
tion.9 However, it was noted that screen 
time was more associated with parent-re-
lated factors, indicating that the screen 
could also be used as a respite by the par-
ents for children with severe symptoms.

A cross-sectional study of mothers of 
children in the preschool age group re-
ported that boys and girls had a mean 
screen time duration of 2.0 and 2.2 
hours/day, respectively. Solitary screen 
time may adversely affect preschool chil-
dren’s social skills, which are a signifi-
cant difficulty in children with ADHD. 
Screen time that is sedentary and sol-
itary decreases interaction with peers 
and, therefore, reduces socialization and 
development of normal social skills and, 
moreover, worsens the outcomes for 
this already vulnerable population.12in-
cluding psychosocial wellbeing. Social 
skills, one component of psychosocial 
wellbeing, are vital for children’s school 
readiness and future mental health. This 
study investigates potential associations 
of screen time and outdoor play (as a 
proxy for physical activity. Another pos-
sible mechanism of screen time affecting 
ADHD symptoms is by worsening the 
sleep disturbances.5

Families of children with ADHD have 
significant stress levels.10,24 In our study, 
the severity of ADHD was found to have 
a positive correlation with parental 
stress and both, in turn, were positively 
correlated with increased screen time ex-
posure. Parental stress can impact child 
outcomes due to lack of availability of 
the parents and limited dyadic interac-
tion to provide adequate stimulation and 
environmental enrichment. This may, in 

turn, lead to poor adherence to medical 
treatment and parental engagement 
and motivation for behavioral interven-
tions.10

The odds of TV viewing increased by 
almost half with parental depression.25 
Similar to maternal depression, early TV 
viewing poses added risks of reduced 
stimulation for optimal infant develop-
ment. This highlights the need to evalu-
ate and address parental stress, which is 
an important strategy to enhance moti-
vation and parental involvement in the 
therapeutic process and thereby improve 
the child-related outcomes.10,26

In our study, there was no correlation 
between the age of the child and screen 
time duration. However, it has been as-
sociated with a risk for increased ADHD 
and autism. Therefore, it is a modifiable 
environmental risk factor of clinical rel-
evance for children with neurodevelop-
mental vulnerabilities.11,27

While most studies on screen exposure 
in the preschool age group have been ob-
servational, there is a paucity of inter-
ventional studies. A randomized control 
trial tested a simple intervention to de-
crease the duration of screen exposure in 
preschool children. The components of 
the intervention were information-based 
and included harmful effects of screen-
based devices and other options of ac-
tivities such as reading age-appropriate 
books, alternative activities, joint meals 
with devices off, and use of “no screen” 
signs. The parents in the intervention 
group reported less screen time and less-
er aggression in their children.28 

Though the current study was primar-
ily observational, at the end of the paren-
tal interview, a feedback was provided re-
garding their child’s screen time use, and 
its possible influence on development 
and information regarding the current 
expert recommendations was shared.

Strategies of behavior interventions 
such as activity scheduling; physical ex-
ercise; attention-enhancing tasks like 
coloring, puzzles, and mazes, and differ-
ential reinforcement principles can be 
efficacious in addressing these difficul-
ties.29 In cases where the primary caregiv-
er is working, sharing of responsibilities 
by other caregivers can help in keeping 
the child engaged. Parents can choose 
high-quality programming and co-view  
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