
 

                                                    International Journal of Contemporary Pediatrics | October 2026 | Vol 13 | Issue 10    Page 2071 

International Journal of Contemporary Pediatrics 

Rai MK et al. Int J Contemp Pediatr. 2026 Oct;13(10):2071-2079 

https://www.ijpediatrics.com 

 

 pISSN 2349-3283 | eISSN 2349-3291 

 

Original Research Article 

Effect of parental education on screen exposure, development and    

socio-emotional outcomes in early childhood: a prospective  

comparative interventional study 

Mukesh Kumar Rai1, Ekansh Rathoria1*, Mridula Srivastava1, Utkarsh Bansal2,  

Aatif Sattar1, Richa Rathoria3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The rapid proliferation of digital media has 

fundamentally transformed early childhood 

environments, with screen-based devices such as 

smartphones, televisions, and tablets becoming 

increasingly ubiquitous even in infancy.1,2 Screen 

exposure, defined as the duration spent on passive screen-

based activities, has increased substantially across 

pediatric age groups and is now recognized as a 

significant public health concern.3,4 Recent global 

estimates indicate that a substantial proportion of children 

under 5 years exceed World Health Organization (WHO) 
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recommended limits for screen exposure, with exposure 

often beginning within the first year of life.1,5 This early 

and excessive exposure has raised concerns regarding its 

potential impact on children’s physical health, 

development, and behaviour.2,6  

Excessive screen exposure in early childhood is 

associated with a wide spectrum of adverse outcomes 

affecting physical, cognitive and psychosocial domains.4,7 

Systematic reviews and meta-analyses have demonstrated 

that increased screen exposure is linked to childhood 

obesity, reduced physical activity, poor sleep quality, and 

visual strain.7-9  Importantly, screen exposure may also 

displace developmentally important activities, including 

physical play, sleep, and caregiver–child interaction, 

which are critical during the early years of rapid brain 

development.2,10 Evidence suggests that prolonged screen 

exposure is associated with delayed language 

development, impaired executive functioning, attention 

deficits, behavioural dysregulation, anxiety, depressive 

symptoms, and poorer socio-emotional outcomes.11-17 

Parental behaviour is a key determinant of screen 

exposure in young children, influencing both the duration 

and context of media use.13,18 Studies have shown that 

parental screen habits, lack of awareness regarding 

guidelines, and the use of screens as behavioural tools 

(such as feeding or soothing) significantly contribute to 

excessive exposure.13,19 Parental practices may therefore 

represent an important and potentially modifiable target 

for interventions aimed at reducing screen exposure 

during early childhood. Parental knowledge gaps, 

permissive parenting practices, and poor adherence to 

media-use recommendations are consistently associated 

with greater screen exposure among young children, 

particularly in developing countries.19-21 

Despite clear recommendations from global organizations 

such as WHO and the American Academy of Pediatrics 

advocating minimal or no screen exposure in early years, 

adherence remains suboptimal, particularly in low- and 

middle-income countries.1,3 Routine pediatric and 

immunization visits provide an opportunity to deliver 

brief, caregiver-focused interventions that can be 

integrated into existing healthcare services. Because 

parental media practices are modifiable, caregiver-

directed educational interventions during routine well-

child visits may represent an effective and scalable 

strategy for promoting healthy digital media habits in 

early childhood. 

Although observational studies have consistently 

demonstrated associations between excessive screen 

exposure and adverse developmental outcomes, evidence 

evaluating structured parental educational interventions 

remains limited, particularly in low- and middle-income 

countries.20-22 Furthermore, only a few studies from India 

have assessed both developmental and socio-emotional 

outcomes alongside screen-time reduction using validated 

tools such as the ASQ-3 and ASQ:SE-2.20-25 However, 

limited evidence is available on effectiveness of 

structured caregiver education in reducing screen 

exposure over time and its potential effects on 

developmental and socio-emotional outcomes during 

early childhood. 

In this context, the present prospective comparative 

interventional study was undertaken to evaluate the 

effectiveness of a structured parental educational 

intervention in reducing screen exposure among children 

enrolled at 9 months of age and prospectively followed 

for nine months. The primary outcome was the change in 

mean daily screen exposure from 9 to 18 months of age, 

while secondary outcomes included changes in 

developmental performance and socio-emotional and 

behavioural outcomes. Developmental and socio-

emotional outcomes were assessed using the ASQ-3 and 

ASQ:SE-2, and compared between the intervention and 

comparison groups. By evaluating a structured caregiver-

focused educational intervention with repeated 

reinforcement over nine months, this study aimed to 

assess a practical approach to promoting healthier media 

practices during a critical period of early childhood 

development in an Indian tertiary care setting. 

METHODS 

Study design and setting 

This prospective comparative interventional study was 

conducted in the Department of Pediatrics, Hind Institute 

of Medical Sciences, Mau, Ataria, Sitapur, Uttar Pradesh, 

India, over 18 months from August 2024 to January 

2026. The study protocol was approved by the 

Institutional Human Ethics Committee of Hind Institute 

of Medical Sciences (Approval No. IHEC-

HIMSA/MD/MS-23/RD-38/07-24, dated 24 July 2024). 

Written informed consent was obtained from the parents 

or legal guardians of all participating children before 

enrolment. The study was conducted in accordance with 

the ethical principles of the Declaration of Helsinki. 

Study participants 

Healthy children aged 9 months attending the 

Immunization and Well-Baby Clinic for measles-rubella 

(MR) vaccination were screened for eligibility.  

Inclusion criteria 

Children were eligible if they were born at term, were 

appropriate for gestational age with a birth weight >2500 

g, and were accompanied by a primary caregiver willing 

to participate throughout the study period.  

Exclusion criteria 

Children were excluded if they had weight-for-age or 

weight-for-length below-2 standard deviations according 

to the WHO growth standards, congenital malformations, 
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developmental delay, cerebral palsy, syndromic 

disorders, visual or hearing impairment, or acute or 

chronic systemic illness. Children whose caregivers did 

not have access to screen-based devices (television, 

smartphone, tablet, laptop, desktop computer, or video 

game device) were also excluded. 

Sample size 

The sample size was calculated using the single-

population proportion formula based on a reported 

prevalence of excessive screen exposure of 88.7% among 

children aged 15-18 months from a previous Indian study 

by Meena et al.26 A 95% confidence level and an absolute 

precision of 5% were assumed. The minimum required 

sample size was 160 participants. Equal allocation of 

participants to the educational intervention and 

comparison groups was planned before participant 

enrollment. Considering an anticipated 10% attrition, the 

final sample size was increased to 176 participants, with 

88 children included in each study group. 

Study groups 

After enrolment and confirmation of eligibility, the 176 

children were allocated equally to an educational 

intervention group (Group E; n=88) and a comparison 

group (Group C; n=88) using alternate assignment, a non-

random allocation method. Group E received the 

structured parental educational intervention described 

below, whereas Group C received routine child-health 

advice without structured counselling aimed at reducing 

screen exposure. 

Baseline assessment 

At enrollment, baseline information was collected using a 

predesigned structured proforma by the principal 

investigator. Data collected included demographic 

characteristics, caregiver education, place of residence, 

socioeconomic status according to the Modified 

Kuppuswamy scale, household ownership of televisions, 

smartphones, tablets, laptops, and computers, age at first 

screen exposure, average daily screen exposure, weekly 

frequency of screen exposure, caregiver screen exposure, 

and parental media-use practices including screen use 

during meals, entertainment, and caregiver-child 

interactions.27 Anthropometric measurements were 

obtained using standardized techniques. 

Developmental assessment was performed using the 

ASQ-3, whereas socio-emotional assessment was 

performed using the ASQ:SE-2.28,29 The Hindi versions 

of these instruments have been validated for use in Indian 

children.22  

Higher ASQ-3 scores indicate better developmental 

performance, whereas higher ASQ:SE-2 scores indicate 

greater socio-emotional and behavioural concerns.22 

Educational intervention 

Parents in the educational intervention group received a 

structured 30-minute face-to-face counselling session 

conducted by the principal investigator in either Hindi or 

English at the time of enrollment. The counselling was 

delivered using predesigned, structured educational 

content and was individualized to the caregiver's 

understanding and concerns. 

The intervention focused on reducing children's screen 

exposure, limiting parental screen use, encouraging 

responsive parenting practices, promoting interactive 

parent-child play, and replacing screen-based activities 

with age-appropriate developmental stimulation. 

Caregivers were also educated regarding the World 

Health Organization recommendations for screen 

exposure in young children and practical strategies for 

implementing healthy media-use practices at home.  

At the end of the session, each caregiver received a 

printed educational pamphlet summarizing the key 

counselling messages. To reinforce the intervention and 

encourage adherence, monthly telephone counselling was 

provided for nine consecutive months. During each 

monthly contact, caregivers were reminded about 

recommended screen-time practices, difficulties in 

implementing the recommendations were discussed, and 

additional practical guidance was provided. 

Comparison group 

Parents in the comparison group received routine 

counselling regarding nutrition, immunization, and 

general child safety according to institutional practice. If 

caregivers requested information regarding screen use, 

they were informed about the recommended screen-time 

guidelines. Monthly telephone calls were made to remind 

caregivers to maintain the screen-time diary and reinforce 

routine child health advice; however, no structured 

counselling specifically aimed at reducing children's 

screen exposure was provided. 

Screen-exposure assessment and follow-up 

Caregivers in both groups maintained a standardized 

weekly screen-time record throughout the study period. 

Information regarding the child's screen exposure was 

recorded for the relevant days of the week, and average 

daily screen exposure was calculated. Screen exposure 

included television and smartphone/mobile-device use, 

consistent with the study data collection procedure. 

Participants were followed prospectively for nine months, 

from 9 months to 18 months of age. At the end of follow-

up, anthropometric measurements, average daily screen 

exposure, developmental assessment using ASQ-3, and 

socio-emotional and behavioural assessment using 

ASQ:SE-2 were repeated using the same standardized 

procedures employed at enrolment. Significant illnesses 
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or hospital admissions occurring during the follow-up 

period were also documented. 

Outcome measures 

The primary outcome of the study was the change in 

mean daily screen exposure, expressed in minutes per 

day, from baseline at 9 months to completion of the nine-

month follow-up at 18 months. Secondary outcomes 

included changes in developmental performance, 

assessed using the ASQ-3, and changes in socio-

emotional and behavioural outcomes, assessed using the 

ASQ:SE-2. Outcome assessments were performed at 

baseline (9 months of age) and repeated at the end of 

follow-up (18 months of age), and changes from baseline 

were compared between the educational intervention and 

comparison groups. 

Statistical analysis 

Data were entered into Microsoft excel 2023 and 

analyzed using IBM SPSS Statistics version 26.0 (IBM 

Corp., Armonk, NY, USA). Categorical variables were 

expressed as frequencies and percentages, whereas 

continuous variables were summarized as mean±SD. 

Normality of continuous variables was assessed using the 

Kolmogorov-Smirnov test. Categorical variables were 

compared between groups using the chi-square test, while 

continuous variables were compared using the 

independent-samples t-test. Within-group changes from 

baseline to follow-up were assessed using the paired t 

test. Between-group differences in change from baseline 

to follow-up were assessed using Welch’s independent-

samples t test. A two-tailed p<0.05 was considered 

statistically significant. 

RESULTS 

Baseline socio-demographic characteristics were 

comparable between the educational intervention and 

comparison groups. No statistically significant 

differences were observed with respect to gender, place of 

residence, parental education, or socioeconomic status 

(all p>0.05), suggesting that the groups were similar with 

respect to the measured baseline socio-demographic 

characteristics (Table 1). 

Baseline anthropometric characteristics, screen exposure, 

developmental scores, and socio-emotional scores were 

comparable between the educational intervention and 

comparison groups at enrolment. No statistically 

significant differences were observed in anthropometric 

measurements, mean daily mobile, television, or total 

screen exposure, ASQ-3 developmental domain scores, or 

ASQ:SE-2 socio-emotional scores (all p>0.05), 

suggesting no statistically significant baseline differences 

in the measured anthropometric, screen-exposure, 

developmental, or the socio-emotional variables (Table 

2). 

At 18 months of age, anthropometric measurements 

remained comparable between the educational 

intervention and comparison groups, with no statistically 

significant differences in weight, length, head 

circumference, mid-upper arm circumference, or body 

mass index (all p>0.05) (Table 3). However, children in 

the educational intervention group had significantly lower 

mean daily mobile screen exposure, television screen 

exposure, and total screen exposure than those in the 

comparison group (all p<0.05) (Table 3). Mean total 

screen exposure was 55.23±16.04 minutes/day in the 

intervention group compared with 85.06±22.94 

minutes/day in the comparison group, representing 29.83 

minutes/day lower total screen exposure in the 

intervention group at 18 months (Table 3).   

The educational intervention group also demonstrated 

significantly higher scores across all ASQ-3 

developmental domains, including language, gross motor, 

fine motor, personal-social, and adaptive skills, along 

with significantly lower ASQ:SE-2 socio-emotional 

scores, indicating fewer behavioural concerns (all 

p<0.001) (Table 3). The magnitude of improvement from 

9 to 18 months was greater in the intervention group 

across all five ASQ-3 domains. 

Within-group comparisons demonstrated significant 

changes in both groups between enrolment (9 months) 

and follow-up (18 months). Expected age-related 

increases were observed in all anthropometric parameters, 

while body mass index decreased significantly in both 

groups (all p<0.001) (Table 4). In the educational 

intervention group, mean daily mobile screen exposure 

and total screen exposure decreased significantly, 

whereas television screen exposure showed a modest 

increase (all p<0.001) (Table 4). In contrast, the 

comparison group demonstrated significant increases in 

mobile, television, and total screen exposure over the 

follow-up period (all p<0.001) (Table 4). Developmental 

scores increased significantly across all ASQ-3 domains 

in both groups, while ASQ:SE-2 scores decreased 

significantly in both groups. However, the magnitude of 

change was greater in the educational intervention group 

across all developmental and socio-emotional outcomes 

(Table 4). 

Compared with the comparison group, the educational 

intervention group demonstrated significantly greater 

reductions in mobile screen exposure (between-group 

difference: -23.52 minutes/day; 95% CI: -26.45 to -20.59; 

p<0.001) and total screen exposure (-30.00 minutes/day; 

95% CI: -34.37 to -25.63; p<0.001) (Table 5). The 

increase in television screen exposure was also 

significantly smaller in the intervention group (-6.48 

minutes/day; 95% CI: -9.93 to -3.03; p<0.001) (Table 5) 

The intervention group showed significantly greater gains 

across all ASQ-3 domains, including language, gross 

motor, fine motor, personal-social, and adaptive domains 

(between-group differences ranging from 7.50 to 8.86 

points; all p<0.001) (Table 5). Additionally, the reduction 
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in ASQ:SE-2 scores was significantly greater in the 

intervention group (-5.23 points; 95% CI: -6.25 to -4.21; 

p<0.001), indicating a greater reduction in socio-

emotional and behavioural concerns (Table 5). 

Table 1: Baseline socio-demographic characteristics of educational intervention and comparison groups, (n=176)*. 

Variables Category 
Educational group,  

(n=88) (%) 

Comparison group,  

(n=88) (%) 
χ²  

P 

value 

Gender 
Male 44 (50.0) 42 (47.7) 

0.73 0.393 
Female 44 (50.0) 46 (52.3) 

Residence 
Rural 70 (79.5) 72 (81.8) 

0.76 0.383 
Urban 18 (20.5) 16 (18.2) 

Father's 

education 

Illiterate 5 (5.7) 6 (6.8) 

3.57 0.614 

Primary 22 (25.0) 28 (31.8) 

High school 41 (46.6) 31 (35.2) 

Intermediate 3 (3.4) 6 (6.8) 

Graduate 15 (17.0) 16 (18.2) 

Postgraduate 2 (2.3) 1 (1.1) 

Mother's 

education 

Illiterate 4 (4.5) 5 (5.7) 

0.65 0.986 

Primary 26 (29.5) 28 (31.8) 

High school 37 (42.1) 32 (36.4) 

Intermediate 7 (8.0) 8 (9.1) 

Graduate 13 (14.8) 14 (15.9) 

Postgraduate 1 (1.1) 1 (1.1) 

Socioeconomic 

status 

Lower 1 (1.1) 0 (0.0) 

1.65 0.800 

Upper lower 3 (3.4) 4 (4.5) 

Lower middle 58 (65.9) 55 (62.5) 

Upper middle 17 (19.3) 17 (19.3) 

Upper 9 (10.2) 12 (13.6) 
*Data are presented as number (%); χ²=Chi-square test; p<0.05 was considered significant.  

Table 2: Comparison of baseline anthropometric characteristics, screen exposure, developmental scores, and socio-

emotional scores between the educational intervention and comparison groups at enrollment (9 months of age), 

(n=176).* 

Parameters Group E (n=88), mean (SD) Group C, (n=88), mean (SD) T value P value 

Weight (kg) 9.03 (0.86) 9.04 (0.59) -0.090 0.928 

Length (cm) 70.61 (2.37) 70.48 (2.96) 0.322 0.748 

Head circumference (cm) 43.91 (1.24) 44.08 (1.02) -0.993 0.322 

Mid-upper arm circumference (cm) 12.61 (0.40) 12.67 (0.43) -0.958 0.339 

Body mass index (kg/m²) 18.18 (2.18) 18.27 (1.76) -0.301 0.764 

Mobile screen exposure (min/day) 45.34 (13.06) 45.00 (11.37) 0.184 0.854 

TV screen exposure (min/day) 15.74 (10.65) 15.91 (12.40) -0.098 0.922 

Total screen exposure (min/day) 61.08 (16.11) 60.91 (16.98) 0.068 0.946 

Language (ASQ-3) 33.13 (3.42) 33.18 (4.02) -0.089 0.929 

Gross motor (ASQ-3) 33.24 (3.13) 32.95 (3.91) 0.543 0.588 

Fine motor (ASQ-3) 36.25 (3.15) 35.91 (3.44) 0.684 0.495 

Personal-social (ASQ-3) 33.98 (3.32) 33.75 (3.88) 0.423 0.673 

Adaptive (ASQ-3) 35.11 (3.47) 35.11 (3.47) 0.000 1.000 

Behavioural (ASQ-SE-2) 35.17 (4.32) 35.68 (3.73) -0.838 0.403 

*ASQ-3=Ages and Stages Questionnaire, Third Edition; ASQ:SE-2=Ages and Stages Questionnaire: Social-Emotional, Second Edition; 

Kg=kilograms; cm=centimetres; m=metre; min=minutes; SD=standard deviation; Values are expressed as mean (SD); Independent 

samples t test was used for between-group comparisons; p<0.05 was considered significant.  

Table 3: Comparison of anthropometric characteristics, screen exposure, developmental scores, and socio-

emotional scores between the educational intervention (Group E) and comparison (Group C) groups at 18 months 

of age, (n=176).* 

Parameters Group E, (n=88) mean (SD) Group C, (n=88), mean (SD) T value P value 

Weight (kg) 10.72 (0.80) 10.59 (0.44) 1.34 0.182 

Length (cm) 80.81 (2.03) 80.58 (1.27) 0.89 0.375 

Head circumference (cm) 46.37 (1.02) 46.19 (1.02) 1.17 0.243 

Continued. 
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Parameters Group E, (n=88) mean (SD) Group C, (n=88), mean (SD) T value P value 

Mid-upper arm circumference (cm) 13.51 (0.42) 13.41 (0.47) 1.49 0.138 

BMI (kg/m²) 16.45 (1.53) 16.32 (0.75) 0.70 0.486 

Mobile screen exposure (min/day) 33.92 (9.48) 57.10 (9.88) -15.91 <0.001 

TV screen exposure (min/day) 21.31 (12.61) 27.95 (19.72) -2.66 0.009 

Total screen exposure (min/day) 55.23 (16.04) 85.06 (22.94) -10.01 <0.001 

Language (ASQ-3) 51.19 (3.71) 42.44 (3.94) 15.16 <0.001 

Gross motor (ASQ-3) 51.59 (3.68) 42.50 (3.87) 16.01 <0.001 

Fine motor (ASQ-3) 52.39 (3.12) 44.55 (3.99) 14.55 <0.001 

Personal-social (ASQ-3) 51.82 (3.65) 42.73 (4.00) 15.77 <0.001 

Adaptive (ASQ-3) 52.61 (3.47) 43.92 (4.18) 15.04 <0.001 

Behavioural (ASQ-SE-2) 21.19 (2.94) 26.93 (3.59) -11.62 <0.001 

*ASQ-3=Ages and Stages Questionnaire, Third Edition; ASQ:SE-2=Ages and Stages Questionnaire: Social-Emotional, Second Edition; 

Kg=kilograms; cm=centimetres; m=metre; min=minutes; SD, SD=standard deviation; Values are presented as mean (SD); Between-

group comparisons used the independent-samples t test; p<0.05 was considered significant; Higher ASQ-3 and lower ASQ:SE-2 scores 

indicate better outcomes. 

Table 4: Within-group comparison of anthropometric characteristics, screen exposure, developmental scores, and 

socio-emotional scores at enrolment (9 months) and follow-up (18 months) in the educational intervention and 

comparison groups, (n=176).* 

Parameters 

Educational intervention group, (n=88) Comparison group, (n=88) 

9-month, 

mean (SD) 

18-month, 

mean (SD) 

T  

value 

P  

value 

9-month, 

mean (SD) 

18-month, 

mean (SD) 

T  

value 

P  

value 

Weight (kg) 9.03 (0.86) 10.72 (0.80) 29.57 <0.001 9.04 (0.59) 10.59 (0.44) 44.93 <0.001 

Length (cm) 70.61 (2.37) 80.81 (2.03) 49.45 <0.001 70.48 (2.96) 80.58 (1.27) 41.77 <0.001 

Head 

circumference 

(cm) 

43.91 (1.24) 46.37 (1.02) 57.45 <0.001 44.08 (1.02) 46.19 (1.02) 87.33 <0.001 

Mid-upper arm 

circumference 

(cm) 

12.61 (0.40) 13.51 (0.42) 25.92 <0.001 12.67 (0.43) 13.41 (0.47) 40.41 <0.001 

BMI (kg/m²) 18.18 (2.18) 16.45 (1.53) 11.39 <0.001 18.27 (1.76) 16.32 (0.75) 13.77 <0.001 

Mobile screen 

exposure 

(min/day) 

45.34 (13.06) 33.92 (9.48) -9.92 <0.001 45.0 (11.37) 57.10 (9.88) 12.95 <0.001 

Television screen 

exposure 

(min/day) 

15.74 (10.65) 21.31 (12.61) 5.68 <0.001 15.91 (12.40) 27.95 (19.72) 8.34 <0.001 

Total screen 

exposure 

(min/day) 

61.08 (16.11) 55.23 (16.04) -3.97 <0.001 60.91 (16.98) 85.06 (22.94) 14.63 <0.001 

Language  

(ASQ-3) 
33.13 (3.42) 51.19 (3.71) 52.08 <0.001 33.18 (4.02) 42.44 (3.94) 39.22 <0.001 

Gross motor 

(ASQ-3) 
33.24 (3.13) 51.59 (3.68) 66.33 <0.001 32.95 (3.91) 42.50 (3.87) 42.74 <0.001 

Fine motor  

(ASQ-3) 
36.25 (3.15) 52.39 (3.12) 38.62 <0.001 35.91 (3.44) 44.55 (3.99) 32.63 <0.001 

Personal-social 

(ASQ-3) 
33.98 (3.32) 51.82 (3.65) 48.41 <0.001 33.75 (3.88) 42.73 (4.00) 41.52 <0.001 

Adaptive (ASQ-3) 35.11 (3.47) 52.61 (3.47) 48.42 <0.001 35.11 (3.47) 43.92 (4.18) 38.52 <0.001 

Socio-emotional 

score (ASQ:SE-2) 
35.17 (4.32) 21.19 (2.94) -30.50 <0.001 35.68 (3.73) 26.93 (3.59) -37.70 <0.001 

*Values are presented as mean (SD); Kg=kilograms; cm=centimetres; m=metre; min=minutes; SD=standard deviation; Within-group 

comparisons between 9 and 18 months used the paired t-test; p<0.05 was considered significant; Higher ASQ-3 and lower ASQ:SE-2 

scores indicate better outcomes. 

Table 5: Between-group comparison of changes in screen exposure, developmental, and socio-emotional scores from 

9 to 18 months, (n=176).* 

Outcomes 
Group E, mean 

change 

Group C,  

mean change 

Between-group 

difference 

95% CI for 

difference 

P 

value 

Mobile screen exposure (minutes/day) -11.42 +12.10 -23.52 -26.45 to -20.59 <0.001 

TV screen exposure (minutes/day) +5.57 +12.05 -6.48 -9.93 to -3.03 <0.001 

Continued. 
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Outcomes 
Group E,  

mean change 

Group C,  

mean change 

Between-group 

difference 

95% CI for 

difference 

P 

value 

Total screen exposure (minutes/day) -5.85 +24.15 -30.00 -34.37 to -25.63 <0.001 

Language (ASQ-3) +18.07 +9.26 +8.81 +7.98 to +9.64 <0.001 

Gross motor (ASQ-3) +18.35 +9.55 +8.80 +8.10 to +9.50 <0.001 

Fine motor (ASQ-3) +16.14 +8.64 +7.50 +6.52 to +8.48 <0.001 

Personal-social (ASQ-3) +17.84 +8.98 +8.86 +8.01 to +9.71 <0.001 

Adaptive (ASQ-3) +17.50 +8.81 +8.69 +7.85 to +9.53 <0.001 

ASQ:SE-2 -13.98 -8.75 -5.23 -6.25 to -4.21 <0.001 

*Mean change=18-month value-9-month value; between-group difference=Group E-Group C; Negative values indicate greater 

reduction in Group E, while positive values indicate greater improvement; For ASQ-3, positive changes indicate improved 

developmental scores; for ASQ:SE-2, negative changes indicate improved socio-emotional/behavioural scores; 95% CI=95% confidence 

interval; ASQ-3=Ages and Stages Questionnaire, Third Edition; ASQ:SE-2=Ages and Stages Questionnaire: Social-Emotional, Second 

Edition; Between-group comparisons used Welch’s independent-samples t test; p<0.05 was considered significant. 

 

DISCUSSION 

The present prospective comparative interventional study 

evaluated the effect of structured parental education on 

screen exposure and developmental and socio-emotional 

outcomes among children followed from 9 to 18 months 

of age. The principal findings were that the intervention 

was associated with a significantly greater reduction in 

mobile and total screen exposure, along with greater 

improvements across all five ASQ-3 domains and a 

greater reduction in ASQ:SE-2 scores. No significant 

between-group differences were observed in 

anthropometric parameters at 18 months. 

The most important finding was the change in screen 

exposure. Total screen exposure decreased by 5.85 

minutes/day in the intervention group but increased by 

24.15 minutes/day in the comparison group, giving a 

between-group difference in change of 30.00 minutes/day 

(95% CI: -34.37 to -25.63; p<0.001). Mobile screen 

exposure decreased by 11.42 minutes/day in the 

intervention group but increased by 12.10 minutes/day in 

the comparison group. These findings support the role of 

caregiver-focused education in modifying screen-use 

practices during early childhood, when children's media 

exposure is substantially influenced by parental 

behaviour.20,21 This is particularly relevant in the Indian 

context, where sociodemographic characteristics have 

been shown to influence screen-time practices among 

children and adolescents.24,26,30 Poonia et al similarly 

reported significant reductions in total and mobile screen 

exposure following focused parental education among 

children aged 9-10 months.22 Evidence from systematic 

reviews also suggests that parental education, behavioural 

strategies, and repeated reinforcement are among the 

useful approaches for reducing children's screen 

exposure.23-25 In contrast, Alkalash et al demonstrated 

persistent gaps in parental knowledge and practices 

regarding screen-time regulation, highlighting the 

importance of structured counselling.21 

Television exposure increased in both groups, although 

the increase was significantly smaller in the intervention 

group. A similar pattern was observed by Poonia et al.22 

This could represent some substitution of mobile-device  

 

use with television viewing; however, because co-

viewing and the quality of television interaction were not 

directly assessed, this interpretation remains speculative. 

Nevertheless, the overall reduction in total screen 

exposure indicates a favourable change in the primary 

behavioural outcome. 

The intervention group demonstrated significantly greater 

improvement across all ASQ-3 domains. Between-group 

differences in change were 8.81 points for language, 8.80 

points for gross motor, 7.50 points for fine motor, 8.86 

points for personal-social, and 8.69 points for adaptive 

development (all p<0.001). These findings are consistent 

with the concept that excessive screen exposure may 

displace developmentally important activities, including 

reciprocal communication, interactive play, exploration, 

and caregiver-child engagement.4,7-9 Poonia et al also 

reported greater improvement in selected ASQ-3 domains 

following parental education, particularly fine motor and 

adaptive domains.22 The greater magnitude of 

developmental change observed in the present study may 

partly reflect the longer nine-month follow-up and 

repeated monthly reinforcement compared with the six-

month follow-up in their study. However, normal 

developmental maturation between 9 and 18 months 

contributes substantially to improvement in both groups; 

therefore, the findings should be interpreted as a greater 

change associated with the intervention rather than 

definitive evidence that reduced screen exposure alone 

caused developmental improvement. 

The intervention group also showed a significantly 

greater reduction in ASQ:SE-2 scores than the 

comparison group (between-group difference: -5.23; 95% 

CI: -6.25 to -4.21; p<0.001), indicating fewer socio-

emotional and behavioural concerns. This finding is 

consistent with Poonia et al who reported significantly 

greater improvement in behavioural scores following 

parental education, and with Lin et al who demonstrated 

beneficial effects of parental education on psychosocial 

adaptation.20,22 The findings are biologically plausible 

because reducing screen exposure may provide greater 

opportunities for face-to-face communication, shared 

play, and responsive caregiver interaction. However, 
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these potential mediating behaviors were not directly 

measured in the present study. 

No significant between-group differences were observed 

in weight, length, head circumference, mid-upper arm 

circumference, or BMI. This may reflect the 

multifactorial determinants of growth during infancy, 

including nutritional, sociodemographic, and lifestyle 

factors such as complementary feeding practices and 

determinants of overweight and obesity.30-33 Previous 

intervention studies have primarily demonstrated effects 

on screen-related and behavioural outcomes rather than 

consistent anthropometric changes.23-25 

Strengths 

The study has several strengths, including its focus on 

children at an early age when screen-use habits are being 

established, a structured caregiver-focused intervention 

with monthly reinforcement, nine months of prospective 

follow-up, and simultaneous assessment of 

developmental and socio-emotional outcomes using 

ASQ-3 and ASQ:SE-2.  

Limitations 

Limitations include reliance on caregiver-reported screen 

exposure, limited assessment of exposure across digital 

devices, and absence of objective measures of parental 

screen use, parent–child interaction, physical activity, 

sleep, and dietary practices. The predominantly rural and 

lower socioeconomic study population may limit 

generalizability. Furthermore, because participants were 

not randomly allocated, selection bias and residual 

confounding cannot be excluded. The study also did not 

directly assess whether increased parent–child interaction 

mediated the observed developmental and socio-

emotional outcomes. 

Overall, the findings suggest that structured parental 

education with reinforcement may be a feasible strategy 

for reducing screen exposure and may be accompanied by 

more favourable developmental and socio-emotional 

outcomes in early childhood. Incorporating brief screen-

time counselling into routine immunization and well-

child visits could provide a practical opportunity for 

promoting healthier media-use practices. Larger 

multicentre studies with objective screen-time assessment 

and measurement of parent–child interaction, physical 

activity, sleep, and dietary behaviour are warranted to 

confirm these findings and clarify the mechanisms 

involved. 

CONCLUSION 

Structured parental education with periodic reinforcement 

was associated with a significant reduction in mobile and 

total screen exposure among children aged 9-18 months. 

The intervention group also demonstrated greater 

improvements across all domains of developmental 

functioning and greater reduction in socio-emotional and 

behavioural concerns compared with the comparison 

group. No significant differences were observed in 

anthropometric outcomes, suggesting that short-term 

screen-focused interventions may primarily influence 

behavioural and developmental outcomes rather than 

physical growth. These findings support the incorporation 

of brief, structured screen-time counselling and caregiver 

guidance into routine pediatric and well-child services. 

Larger multicentre studies with longer follow-up and 

objective assessment of screen exposure are needed to 

determine the sustainability of these benefits and further 

clarify the relationship between reduced screen exposure, 

caregiver practices, and child development. 
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