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Abstract 

Background Screen time in young children is discouraged because of its negative effects on their development. 
However, excessive screen media use has been rising, particularly during the global pandemic when stay-at-home 
mandates were placed on young children in several countries. This study documents potential developmental effects 
of excessive screen media use.

Method This is a cross-sectional study. Participants were 24 to 36 month old Filipino children recruited through 
non-probable convenience sampling from August to October 2021. Regression analyses were performed to test the 
association between screen time and changes in scaled scores for skills and behaviors determined from the Adaptive 
Behavior Scale and to identify factors associated with increased screen media use.

Results Increased odds of excessive use of screen media of children by 4.19 when parents watch excessively and 8.56 
times greater odds when children are alone compared to watching with a parent or other children. When adjusted for 
co-viewing, more than 2 h of screen time is significantly associated with decrease in receptive and expressive lan-
guage scores. The effects on personal skills, interpersonal relationships and play and leisure skills were only statistically 
significant at 4 to 5 or more hours of screen time use.

Conclusion The study found that spending no more than 2 h screen time had minimal negative effects on develop-
ment and that use beyond 2 h was associated with poorer language development among 2 year olds. There is less 
excessive screen media use when a child co-views with an adult, sibling or other child and when parents likewise 
have less screen time themselves.
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Background
The Philippines is among the top media users world-
wide, and online activities have been increasing through 
the years [1]. With a population of 110 million Filipinos, 
there were 73.91 million internet users in the Philippines 

recorded in January 2021 with 92% connected with a 
smartphone, 74% through a laptop or desktop com-
puter and 38% with a tablet [2]. Globally, there is also 
an increase in trend for subscription-based services for 
entertainment viewing and the Asia Pacific countries are 
also growing in the use of online gaming [3].

Increasing availability of technology worldwide has 
inevitably increased exposure to screen media for young 
children, potentially affecting their development. The 
prevalence of excess screen time has ranged from 10 to 
98% of children with 0.1 to 5  h of screen exposure per 
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day with documented increase during the COVID-19 
pandemic [4, 5]. Data examining screen media use from 
Western countries is growing, but there is a gap in lit-
erature measuring the effects of media exposure in other 
populations, including Filipinos [6].

The relationship between screen time and the cognitive 
development of children is complex and has had both 
positive and negative outcomes [7]. Excessive screen time 
use in young children has been associated with risks for 
developmental delays, attention problems, and poorer 
academic performance [8–10]. Extended screen time 
periods and its potential disruption in the basic body 
rhythms of children, including the circadian and eat-
ing cycles may lead to effects in sleep and nutrition [11]. 
There is also evidence that more screen time has been 
associated with unhealthy diets, obesity and poorer qual-
ity of life in children and eventually adolescents [12, 13].
In contrast, joint media engagement and age-appropriate, 
well-designed content have shown positive associations 
[6, 14].

The American Academy of Pediatrics (AAP) recom-
mends limiting screen exposure for young children 
to 30  min and up to 2  h depending on their age group, 
encourages daily physical activities and adequate sleep 
[15]. The World Health Organization likewise recom-
mends no more than 1 h for children 2–5 years old [16]. 
However, the information regarding these recommen-
dations may not be universally known or followed. In a 
study of the knowledge, attitudes and counseling prac-
tices of Filipino pediatricians, Orduña & Manalo describe 
the awareness of practitioners for the effects of media use 
in child and adolescent development, but this informa-
tion is not commonly discussed with families during con-
sultation [17]. There are parents who do not follow these 
recommendations and introduce children younger than 
2 years old to digital media with exposures exceeding 2 h 
of use per day [6, 8, 18].

Infant and toddler learning from televisions and tab-
lets has been reported, with the infant’s ability to imitate 
simple actions and the toddler’s ability to remember brief 
sequences from watching television. However, they have 
a transfer deficit of translating something learned from 
the two-dimensional television show to its application 
into real-life interactions, and it is easier for young chil-
dren to learn from real-life interactions with people and 
objects compared to information delivered on a screen 
[6, 18, 19].

Children develop language milestones at a faster rate 
when supported by responsive parents in their first 
2  years of life [20]. The impact of technoference, or the 
everyday interruptions or intrusions caused by devices in 
face-to-face interactions with others, can have detrimen-
tal effects to the relationship of parents with children, 

particularly when parents are distracted and miss oppor-
tunities to respond to attention-seeking cues of young 
children [21]. Disruption to the parent–child interaction 
through screen time can also have an effect on important 
developmental milestones [14].

Recognizing that the use of the virtual space has 
increased during the COVID-19 pandemic, this study 
aims to determine the use and effects of screen time in 
2-year-old children from the Philippines. Specifically, we 
want 1) to measure frequency and duration of use during 
the lockdown period of the COVID-19 pandemic com-
pared to professional recommendations, 2) to determine 
the association between use with the adaptive behavior 
skills of children in the domains of communication, daily 
living skills and socialization, and 3) to account for fac-
tors related to screen media use among children in the 
Philippines.

Methods
This cross-sectional study describes demographics, 
quantifies the amount of screen time and describes types 
of screen media used by children. It also determines an 
association between duration of screen time and adaptive 
behavior skills, parent factors and environmental factors.

Sampling population
Participants were children aged 24 to 36  months who 
were residing in the Philippines at the time of the study. 
Inclusion criteria were children residing in any region of 
the country. The respondents were any primary caregiver 
of the child. A primary caregiver was identified as some-
one who cares for the child regularly or has knowledge 
on the details of a child’s daily activities. All tools were 
in English and required at least 5th grade reading com-
prehension. The medium of education in the Philippines 
is taught in English and Filipino, hence a screening ques-
tion for eligibility in this study required that the caregiver 
completed at least grade-school education. Children 
already diagnosed with a developmental delay or receiv-
ing interventions were excluded from the study.

Recruitment was through non-probable convenience 
sampling from August to October 2021 via online recruit-
ment. There is no existing data on screen time use among 
children in the Philippines, and this design allowed col-
lection from a wider range of participants nationwide. An 
invitation was shared through social media and through 
pediatricians’ clinics for patients who meet the inclusion 
criteria of the study. Continuous recruitment was done 
for 2.5-months using Survey Monkey as an online plat-
form, which screened for eligibility for the study. Those 
who were eligible were given access to read, ask ques-
tions and provide consent. Consent was through input 
of the parent’s email address, name, relation to the child 
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and submission of the form. All those who consented 
to participate were subsequently given an online form 
on demographics and other factors, the SCREENS-Q: 
Screen Media Use and Practices and a digital version of 
the Adaptive Behavior Scale.

We opted to calculate a minimum sample size require-
ment for the study to be able to have sufficient power 
to detect small but meaningful differences in behavior 
scores. We utilized the mean behavioral score of 10 and 
standard deviation of 3 based on the Adaptive Behav-
ior Scale [23]. A total of 286 participants is required 
to be able to detect a 1 unit difference in scores at 80% 
power and alpha level 0.05. At the end of the recruitment 
period, 419 had completed the data collection tools.

Study variables and data collection tools
Data collection tools were in English and included a 
questionnaire for demographics, questions adapted from 
the SCREENS-Q: Screen Media Use and Practices, and 
the Adaptive Behavior Scales.

Demographics
After obtaining consent from a child’s parent or guardian, 
data was obtained on their background demographics, 
which included characteristics, socioeconomic status and 
parents’ background and education.

Screen time frequency and duration
Screen time use was based on the frequency and duration 
with different screen media devices such as television, 
mobile devices, tablets, computers, and game consoles.

In addition to demographic background information, 
child factors related to duration of sleep, duration of 
physical activity, and context of screen media use were 
obtained. Family factors were gathered based on par-
ents’ practices and perceptions and rules implemented 
at home. Parents’ practices are related to the parent’s 
own duration and frequency of screen time, background 
screen media, and work duration. Parents’ perceptions 
are related to their view of the child’s behaviors and learn-
ing opportunities with screen time. Rules implemented at 
home were based on the agreement of the parent to have 
fixed boundaries for screen time and how media is used 
such as asking permission, duration and content played 
or watched.

The SCREENS-Q survey developed by Klakk et. al, is a 
parent survey documenting screen media use of children 
and their parents. The questionnaire covers six domains 
validated as important factors of screen media and com-
prises 19 general questions with 92 items. Test–retest 
reliability ranged from 0.67 to 0.90. Kappa values were 
above 0.50 with more than 80% of values above 0.61 indi-
cating good test–retest reliability. Internal consistency 

between different times showed good correlation from 
0.59 to 0.66. The response time was recorded to not 
exceed 15 min [22]. This tool has not yet been used in the 
Philippines, therefore pilot testing of the questionnaire 
was done with 5 parents. Feedback was collected regard-
ing the format of the questionnaire, readability and ease 
of understanding, and suggestions on how to improve 
the questionnaire. The questionnaire was reviewed and 
adapted by removing questions parents found unrelated 
to their children. These modifications were specifically 
for questions about media use in the school that are more 
appropriate for children that are preschool and grade-
school aged. Considering the available online-based pro-
grams for children during the COVID-19 pandemic, a 
question on whether a child is enrolled in an online play 
or preschool program was retained. The modified ques-
tionnaire comprised 12 questions with 80 items. The 
revised questionnaire was pilot tested to an additional 5 
parents. No additional recommendations were made and 
therefore the study was implemented.

The information gathered using the SCREENS-Q 
measured frequency of each item in the following catego-
ries: screen media environment, child’s screen media use, 
context of screen media use, early exposure, parental per-
ception of child’s media use and parental use.

The Adaptive Behavior Scale (ABS) was used to meas-
ure the scaled scores of a child’s adaptive behaviors in 
areas of development relative to same-age peers. It is 
a tool derived from the Vineland Adaptive Behavior 
Scales, 3rd ed. for administration to children 16 days to 
42  months old. These involve day-to-day things that a 
child can do to communicate, take care of themselves 
and get along with others. The ABS includes five subtests: 
Receptive, Expressive, Personal, Interpersonal Relation-
ships and Play and Leisure [23].

The measures of ABS reflect a high degree of reliabil-
ity in internal consistency (0.91 to 98), test–retest (0.72 
to 0.87) and inter-rater (0.67 to 0.81) reliability. Scores 
for developmental delay have an accuracy score of 0.82 
and language-based concerns ranged from 0.8 to 0.86. 
Traditional benchmarks for accuracy suggest that values 
of 0.80 to 0.89 are good. The tool has undergone valid-
ity and reliability testing with the study population of 
the Bayley Scales for Infant and Toddler Development, 
4th ed. which included different ethnic backgrounds and 
has been a tool used in clinical assessments and research 
purposes. Scaled scores represent a child’s performance 
on a subtest relative to his or her same-age peers. They 
are derived from the total raw scores on each subtest 
and are scaled to a metric with a range of 1–19, with a 
mean of 10, and an SD of 3. Thus, a subtest scaled score 
of 10 reflects the average performance of a given age 
group. Scores of 7 and 13 are equivalent to 1 SD below 
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and above the mean, respectively, and scaled scores of 4 
and 16 are equivalent to 2 SDs from the mean. The sum 
of scores from each section is computed and converted to 
scaled scores from 1 to 19 with corresponding descriptive 
classifications. Scores of 1–3 are extremely low, 4–5 are 
very low, 6–7 are low average, 8–11 are average, 12–13 
are high average, 14–15 are very high and 16–19 are 
extremely high [23].

Statistical analysis
All analyses used STATA version 14.2 (Statacorp, College 
Station, TX). Adjusted linear regression was performed 
to test for associations between each of the five scaled 
scores (outcome) with duration of screen time use (main 
predictor), adjusting for co-viewing (defined as 1 = view-
ing with parent or another adult, 2 = viewing with sib-
lings or 3 = viewing alone). In a sensitivity analysis, the 
same adjusted linear regression was performed for each 
scaled score with the addition of sex, physical activity, 
sleep duration, and mother’s age as covariates. To deter-
mine factors associated with increased screen time use, 
unadjusted logistic regression was performed for screen 
time use (one hour or less vs. greater than 1 h), following 
the World Health Organization recommendation of 1  h 
or less of screen use for children 2–5 years old [24], with 
each identified child-related and family-related factors. A 
p-value < 0.05 was considered significant.

Covariates
To determine covariates for inclusion into the regression 
models for the sensitivity analysis, the following variables 
were tested for association with each of the five scaled 
scores (Receptive Language, Expressive Language, Per-
sonal, Interpersonal Relations, Play and Leisure): 1) cat-
egorical variables sex and physical activity (3  h or less 
vs. greater than 3 h) and 2) continuous variables age (in 
months), sleep duration, mother’s age and father’s age. 
A p-value < 0.05 for association with any of the scaled 

scores was considered significant and the covariate was 
included in all models.

Results
A total of 419 children were included in this study with 
a mean age of 28.9 (SD of 3.7) months old. There were 
217 males (52%) and 202 females (48%). The parent ques-
tionnaires were predominantly answered by mothers. 
Majority of the mothers were college graduates (65.5%) 
or postgraduate degree holders (23.5%). The place of resi-
dence of participants were divided into the 3 major geo-
graphical regions of the country including the capital, 
namely Luzon (36.3%), Visayas (8.6%) Mindanao (5.1%), 
and the National Capital Region (49.9%). 335 of respond-
ents reported residence in urban cities (80.0%) (Supple-
ment Table 1).

Frequency and duration of screen media use
Children have access to multiple screen media devices 
(Table  1). They are mostly using televisions (89.7%), 
smartphones (85.9%), and tablets (50.6%). Only 13.1% 
of children had experience with a desktop computer and 
less than 3% of children were using any game console or 
electronic readers.

Table  2 shows descriptive statistics of duration and 
content of media used during weekdays and weekends, 
which were similar. The recommendation for screen time 
in 2-year-old children is no more than 1 h, and only 99 
out of 419 (23.6%) children are within the recommenda-
tion. Video calls are a frequently consumed media con-
tent with 309 (73.7%) children having access.

Adaptive behavior scaled scores
The average performance of the children in this study 
(Table 3) show scores slightly below the mean of the nor-
med scales of the Adaptive Behavior Scale, which has a 
mean of 10 with an SD of 3 [23].

Table 1 Access to digital devices each week in percentage. (n = 419)

Frequency n(%)

Type of device (n = 419) None Once a week Several times a week Almost daily

Laptop 263 (62.8) 75 (17.9) 56 (13.4) 25 (6.0)

Desktop 364 (86.9) 27(6.4) 21 (5.0) 7 (1.7)

Tablet 207 (49.4) 40 (9.6) 53 (12.7) 119 (28.4)

Smartphone 59 (14.1) 52 (12.4) 93 (21.2) 215 (51.3)

Television 43 (10.3) 40 (9.6) 78 (18.6) 258 (61.6)

Gaming console 411 (98.1) 7 (1.7) 1 (0.2) -

Handheld gaming device 407 (97.1) 8 (1.9) 2 (0.5) 2 (0.5)

E-reader 404 (96.4) 8 (1.9) 5 (1.4) 1 (0.2)
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Association of screen media use with adaptive behavior 
skills
As screen time hours increase, an associated decreasing 
trend in scores is observed in receptive and expressive 
language, personal and interpersonal skills and play and 
leisure skills, likened to a dose response (Fig. 1).

Adjusting for co-viewing, more than 2 h of screen time 
is significantly associated with decrease in receptive and 
expressive language scores (Table  4). More than 4  h of 
screen time use had significant negative effects on per-
sonal skills, while more than 5 h of screen time use had 
significant negative effects on interpersonal skills and 
play and leisure skills (Table 4).

Next, we tested additional covariates that could poten-
tially have an impact on each scaled score. We found that 
gender, physical activity, sleep duration and the age of 
the mother had significant associations with one or more 
scaled scores (data not shown). We therefore performed 
a sensitivity analysis with the inclusion of these covari-
ates. More than one hour of screen time was significantly 
associated with a decrease in scaled scores for receptive 
language, while more than 2  h of screen time was sig-
nificantly associated with a decrease in scaled scores for 
expressive language (Table  4). Results for scaled scores 
for personal, interpersonal and play and leisure skills 
were similar to results from the main analysis (Tables 4, 
5).

Child factors related with screen media use
Sex of the child, physical activity or sleep duration was 
not a factor for screen time use. Of all the children in 
the study, 290 (69.2%) are able to participate in at least 
3 h of physical activities daily following the recommen-
dations by the World Health Organization [24]. The 
quality of sleep was not recorded, however the average 
sleep duration for both groups of children who had less 
than an hour and those who exceeded an hour of screen 
time use is 12 h of sleep (Table 6).

Family factors and co‑viewing
Household income, parent’s educational background, 
place of residence or duration of work was not a fac-
tor for excessive screen time. (Table 7) Increased odds 
of excessive use of screen time were seen in children 
whose parents 1) viewed television for more than 2  h 
(OR = 4.19, 95% CI: 2.46—7.13, p < 0.001), 2) browsed 
the web for more than 2  h (OR = 1.75, 95% CI: 1.07—
2.88, p = 0.027) and 3) used social media for more than 
2  h (OR = 1.84, 95% CI: 1.15—2.95, p = 0.012). Most 
interestingly, data shows increased odds of excessive 
use of screen time in children who watched alone com-
pared to watching with a parent or adult. (OR = 8.56, 
95% CI: 1.14 to 64.07, p-value = 0.037) (Table 7).

Background screen media
Overall, 180 (43%) of children had regular exposure 
to background screen media. There was an 11 times 
greater odds of excessive screen time among children 
exposed to background screen media compared to 
those who do not (p < 0.001).

Parent perceptions: rules and behaviors
Most parents agreed to statements of having rules or 
fixed boundaries related to screen media use, includ-
ing the duration (92.1%), time (92.3%) and content 
(98.6%) for entertainment programs and type (95.9%) 
of games played. Several respondents in the study had 
parents who agreed that children would use screen 
media to calm down (75.4%), it is an activity done 
together with the parent (88.1%), and a source of pleas-
ant conversations (75.7%). There were 357 (85.2%) 
who reported that the child’s screen time use was an 
appropriate amount for leisure time. 298 (71.1%) had 
children who expressed a desire to use screen media 
everyday with 57% reporting having conflicts with the 
child when the media use is being limited by the par-
ent, and 317 (75.7%) agree that the use of screen media 
is predominantly sedentary. Only 104 (25%) of children 

Table 2 Children’s daily media use on weekdays and weekends 
by type of activity in percentage per time category according to 
professional recommendation of 1 h of screen time. (n = 419)

Weekdays—
Frequency n(%)

Weekends—
Frequency n(%)

Type of media  ≤ 1 h  > 1 h  ≤ 1 h  > 1 h

School-related activities 406 (96.9) 13 (3.1) 414 (98.8) 5 (1.2)

Entertainment (shows and 
clips)

95 (22.7) 324 (77.3) 100 (23.9) 319 (76.1)

Games 364 (86.9) 55 (13.1) 375 (89.5) 44 (10.5)

Video calls 387 (92.4) 32 (7.5) 390 (93.1) 29 (6.9)

Social media 415 (99.0) 4 (1.0) 416 (99.3) 3 (0.7)

Table 3 Descriptive statistics for 5 subdomains of the adaptive 
behavior scales

Adaptive Behavior Domain Mean Median Mode Standard 
Deviation

Receptive Language 9.95 10 11 3.59

Expressive Language 9.52 10 12 3.65

Personal 8.97 9 8 2.64

Interpersonal Relationship 9.98 10 9 2.77

Play and Leisure 9.65 10 12 3.11
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have difficulty thinking of things to do if he/she is not 
allowed to use screen media.

Educational use
When asked regarding a parents’ agreement that using 
screen media during leisure time helps children learn 
to write and spell, read and calculate, 255 (60.9%), 274 
(65.4%) and 242 (57.8%) agreed respectively. Addition-
ally, a larger number, 360 respondents (86%), perceive 
screen media use to enhance the child’s creativity and 
imagination.

Discussion
Frequency and duration of screen media use
Technology in households is increasing worldwide lead-
ing to increased availability of screen media gadgets for 
children [25]. This gives rise to debates on positive and 
negative consequences of screen time in both research 
and professional organizations [8, 26–28]. The variety of 
media devices now available to young children include 

televisions, smartphones, tablets and computers. Chil-
dren have easy access to devices and to different varieties 
of media sources, which highlights the development of 
children within a digital world [28].

Limits to screen time have been circulated in several 
countries ranging from 30 min to 2 h, with a general rec-
ommendation from the World Health Organization to 
limit screen time to no more than 1  h a day for young 
children [15, 16]. It is worth noting that the quality of 
shows, games and activities on the devices was not quan-
tified. It was common for the children of this study to 
have more than 1  h of entertainment shows each day, 
coinciding with reported data that most children actu-
ally view an average of 2 h per day and that longer screen 
time was reported in areas with longer lockdown periods 
related to the COVID-19 pandemic [5, 8, 29]. Data col-
lection tools can be updated to include examples of con-
tent consumed on the media devices. For example, when 
shows are categorized as educational, it would be of value 
to know if they are developmentally appropriate for the 

Fig. 1 Effect of screen time use on scaled scores. Mean ± SEM of A) receptive language, B) expressive language, C) personal, D) interpersonal 
relationships, and E) play and leisure scaled scores by screen time use. (Screen time use: 0 = none, 1 = less than 1 h, 2 = 1 to 2 h, 3 = 2 to 3 h, 4 = 3 to 
4 h, 5 = 4 to 5 h, 6 = more than 5 h)
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child’s age [30–32]. The study showed no difference in 
screen time on weekends and weekdays unlike previous 
studies, which could be due to similar day to day sched-
ules of young children during lockdown mandates of the 
pandemic in the Philippines [33].

Effect of excessive screen media use on adaptive behavior 
skills
Children develop language faster when supported by 
responsive parents within their early years, and exces-
sive screen time is detrimental to development and 
behavior because of overstimulation, disorganization, 
dysregulation and distress [8, 26, 33–40]. These can dis-
rupt interaction with people, which limits a child’s prac-
tice of verbal and nonverbal social exchanges [27]. This 
study observed decreased scores in receptive and expres-
sive language when children had more than 2 h of screen 
time. Supporting the growing evidence that greater time 
spent on devices have been increasing the risk of later 
language skills in young children [32, 41–43]. Similar 
associations were noted in personal, interpersonal and 
play and leisure skills when screen time was 4–5 or more 
hours. In addition, unsupervised media use was signifi-
cantly associated with decreased scores for all domains, 
independent of the number of hours of screen time.

Child factors associated with screen media use
Children in the pandemic time had restricted activities 
for outdoor play [44]. The amount of physical activ-
ity of children in this study was not affected by exces-
sive use of screens unlike other reported studies that 
showed increased risk for sedentary behaviors with 

increased screen time [37, 38, 45]. Structured sports 
and other physical activities may have been replaced 
with more unstructured play for younger children [38]. 
Therefore, the differences in countries reporting vary-
ing amounts of physical activity are likely multifactorial 
and dependent on multiple contexts. Screen time and 
physical activities may not always be directly related 
since children were meeting the recommended time for 
movement activities even with excessive screen time 
use [39].

There was no difference in the average sleep dura-
tion for children with and without excessive screen 
time. The average of 12 h falls within the recommended 
11–14 h of sleep for 2 year old children [24].

Parent and environmental factors associated with screen 
media use
Co‑viewing
There are nearly 9 times greater odds of excessive screen 
time when a child is watching alone compared to watch-
ing with an adult. This finding coincides with literature 
describing the influence that parents may have on chil-
dren’s watching behaviors. It has become widely accepted 
that parent involvement in watching screen media may 
help reduce the amount of time children spend on gadg-
ets [46]. However, it is also very common that co-viewing 
is a family behavior that can continue as children grow-
up. This becomes a significant consideration when estab-
lishing interventions that promote healthy behaviors 
among children, that can include education of parents in 
appropriate and supportive ways of co-viewing [46–48].

Table 6 Child factors associated with screen time use

Factor Screen Time Use

 ≤ 1 h
n (%)

 > 1 h
n (%)

Crude Odds Ratio CI p-value

1. Sex

 Girls 50 (24.8) 152 (75.2) Ref. - -

 Boys 45 (20.7) 172 (79.3) 1.3 0.80—1.99 0.327

2. Physical activity

 3 h or less 33 (25.6) 96 (74.4) Ref. - -

  > 3 h 62 (21.4) 228 (78.6) 1.26 0.78—2.05 0.344

3. Sleep duration (hours) 12 (1.8) 12 (1.8) 0.92 0.81—1.06 0.251

4. Co-viewing

 With adult 89 (25.5) 260 (74.5) Ref. - -

 With siblings or other children 5 (11.4) 39 (88.6) 2.67 1.02—6.98 0.045

 Alone 1 (3.8) 25 (96.2) 8.56 1.14—64.07 0.037

5. Needs permission for Screen time

 Yes 93 (23.3) 307 (76.7) Ref. - -

 No 2 (10.5) 17 (89.5) 2.57 0.58—11.35 0.211
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Modeling
The interruptions caused by devices to interactions with 
children can affect relationships with parents when they 
miss opportunities to respond to attention-seeking cues 
of the child [14, 22]. There is a significant increase in 
odds of excessive screen time in children with parents 
who view televisions, browse the web or use social media 
for more than 2 h. Parents who watched more television 
daily were more likely to have children who watched a 
greater amount of television [40, 44, 49, 50]. This makes 
parental screen media use a strong predictor of screen 
time for children in their first few years of life.

Background television
Children in this study exposed to excessive screen time 
were more likely to have exposure to background screen 
media. Constant television in the background affects the 
quality and quantity of parent–child interactions that was 
correlated to a reduction in communication by the par-
ent with the child [19, 21, 51, 52]. Young children’s atten-
tion are consistently shorter while they played with their 
toys when televisions were playing in the background 
[53]. These findings suggest that disruption in both the 
parent’s and child’s attention can decrease the learning 
opportunity of conversation and play [32].

Parent perceptions on screen media use and child 
behaviors
Orduña & Manalo describes that screen time use is not 
commonly discussed in-depth with families during pedi-
atrician visits [11]. There are also parents who do not fol-
low recommendations and introduce children younger 
than 2 years old to digital media [6, 12].

Screen use has been associated with problematic 
behaviors such as interference with daily routines, com-
plaints of boredom, unhappiness without access to 
devices, and negative emotions after use [31]. Parents in 
this study recognize that screen media use of children are 
predominantly sedentary, needed to calm children down 
and develops an increased desire of children to use the 
screen media daily. It has also been a source of conflict 
when its use is being limited. However, only 24.8 percent 
of children would actually have difficulty finding alterna-
tive activities once the use of the screen has been limited.

Parents recognize that screen media can be the source 
of challenging behaviors of their children. However, 
potential negative effects do not necessarily translate to 
the practice of limiting the exposure of children to longer 
periods of time [54]. Majority of the parents also perceive 
screen time as a source for learning, creativity and imagi-
nation, which corresponded to results suggesting that 

Table 7 Family factors associated with children’s screen time use

Factor Screen Time Use

 ≤ 1 h n(%)  > 1 h n(%) Crude Odds Ratio CI p-value

1. Monthly household income

 Php 76,000 or less 45 (20.9) 170 (78.1) Ref. - -

  > Php 76,000 36 (25.2) 107 (74.8) 0.79 0.48—1.30 0.348

2. Parent’s Screen time (> 2 h)

 Television 21 (10.7) 176 (89.3) 4.19 2.46—7.13  < 0.001

 Gaming 3 (8.8) 31 (91.2) 3.24 0.97—10.86 0.056

 Web Browsing 27 (16.9) 133 (83.1) 1.75 1.07—2.88 0.027

 Video Calling 5 (14.7) 29 (85.3) 1.77 0.67—4.71 0.253

 Social media use 34 (17.2) 164 (82.8) 1.84 1.15—2.95 0.012

3. Father’s education

 At least some college 15 (17.2) 72 (82.8) Ref. - -

 College degree or higher 80 (24.7) 244 (75.3) 0.64 0.34—1.17 0.146

4. Mother’s education

 At least some college 8 (17.4) 38 (82.6) Ref. - -

 College degree or higher 87 (23.5) 284 (76.5) 0.69 0.31—1.53 0.358

5. Type of residence

 Urban 75 (22.4) 260 (77.6) Ref. - -

 Rural 18 (25.4) 53 (74.6) 0.85 0.47—1.54 0.590

6. Duration of working from home

 7 h or less 35 (27.3) 93 (72.7) Ref. - -

  > 7 h 25 (18.9) 107 (81.1) 1.61 0.90—2.89 0.109
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children may be permitted to watch for longer periods of 
time. This study does not make associations between rea-
sons for allowing extended screen time use and if there 
are perceived benefits or consequences. However, these 
findings can influence further research that possibly 
identifies appropriate materials and methods of deliver-
ing content to younger children [32].

Implication to recommendations for Filipino children
There is a need to emphasize the importance of meas-
uring quality of screen time, including content viewed 
and context in which screen media is used [40, 48, 55]. 
Based on this study, it is advisable to have no more than 
2 h of screen media use with emphasis that content avail-
able must be appropriate for the child’s developmental 
skill level and age that can be guided by a parent through 
co-viewing.

The WHO recommendations on physical activity 
and sleep were maintained by the study cohort. Further 
review on factors that promoted this in spite of longer 
screen time, could provide further resources for parents 
and professionals to consider in the promotion of healthy 
development of children. There is also a need to investi-
gate and highlight strategies to better support develop-
ment of children and manage screen time for subsequent 
COVID-19 rise in cases, post-pandemic or future situa-
tions that limits the activities of young children [56].

Limitations
The data of this study is taken from one point in time 
and cannot measure directionality when comparing 
the scores with the media use of children. However, the 
information provides initial information to screen time 
use in the Philippines to support further investigation to 
generate additional information. Limitations of the study 
include the following:

(1) The assessment questionnaire was administered 
in English. Participants were limited to those with 
English reading proficiency and internet connec-
tivity. Based on the demographic distribution, 
respondents were from urban areas and within the 
middle socioeconomic class. Therefore, the values 
related to screen time and developmental domain 
scaled scores may not be representative of other 
areas and sociodemographic categories of the coun-
try.

(2) Screen time and developmental skills were not vali-
dated against observable measures. There are stud-
ies that report parent perception error of > 60  min 
compared to actual child’s use of a device [30].

Conclusions
Television, closely followed by smartphones, is still the 
most common source of screen media and the major-
ity of children have excessive screen time use based on 
WHO guidelines of not exceeding 1 h a day. However, 
when reviewing the effect on development, receptive 
and expressive language were significantly decreased 
in children spending more than 2  h of screen time. 
Excessive screen use was seen in children who typi-
cally watched alone and had parents who spent more 
than 2  h watching television, web browsing or social 
media.

While not exceeding 2  h of screen time would have 
minimal negative effects on 2-year-old development, it 
may be beneficial to follow the guidelines set by WHO in 
limiting screen time to less than 1 h for this age group. 
It is likewise emphasized that co-viewing with an adult, 
sibling or other children is recommended because chil-
dren learn through modeling and interactions with 
others. Parents perceive various benefits that support 
children’s learning and this may contribute to their deci-
sion to allow more screen time. Further investigation is 
needed on content and quality of screen media to provide 
additional information to support parent education and 
anticipatory guidance for young children.

Abbreviations
AAP  American Academy of Pediatrics
ABS  Adaptive Behavior Scales
CALABARZON  Region comprising the provinces of Cavite, Laguna, Batan-

gas, Quezon, Lucena
CAR   Cordillera Administrative Region
COVID-19  Coronavirus disease caused by the SARS-CoV-2 virus
NCR  National Capital Region
OR  Odds ratio
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 023- 16188-4.

Additional file 1. 

Acknowledgements
We would like to acknowledge and thank the families who participated in this 
study to contribute to the knowledge of child development and the Filipino 
physicians who promoted the recruitment of participants to the study. We 
also want to acknowledge the support of the Ateneo School of Medicine and 
Public Health through the Ateneo Center for Research and Innovation for the 
support of this study.

Authors’ contributions
AD1 conceptualized the research study, reviewed literature, performed 
data collection, data analysis and drafted and revised the manuscript. AD2 
carried out the statistical analysis and critically reviewed the manuscript for 
important intellectual content and description of the results. SS contrib-
uted through critical review of literature. All authors read and approved the 
final manuscript.

https://doi.org/10.1186/s12889-023-16188-4
https://doi.org/10.1186/s12889-023-16188-4


Page 12 of 13Dy et al. BMC Public Health         (2023) 23:1261 

Funding
The publication of the manuscript is supported by the Ateneo School of Medi-
cine and Public Health through the Center for Research and Innovation.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All methods of this research were carried out in accordance with ethical 
principles for medical research involving human subjects, which was reviewed 
and approved by the Ateneo de Manila University Research Ethics Commit-
tee under code SMPH SKIDS 2021. The informed consent was obtained from 
a parent and/or legal guardian for study participation, which used an online 
SurveyMonkey form. The form provided the study details and an opportunity 
to ask questions through call, email or SMS. Once the parent and/or legal 
guardian agreed, they provided consent through input of their email address, 
name, relation to the child and submission of the form.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 23 August 2022   Accepted: 24 June 2023

References
 1. Kemp S. Digital 2023: Global overview report [Internet]. Datareportal; 

2023 Jan [cited 2023 Apr 8]. Available from: https:// datar eport al. com/ 
repor ts/ digit al- 2023- global- overv iew- report.

 2. Kemp S. Digital in the Philippines: All the Statistics You Need in 2021 — 
DataReportal – Global Digital Insights [Internet]. 2021 [cited 2021 Jun 4]. 
Available from: https:// datar eport al. com/ repor ts/ digit al- 2021- phili ppines.

 3. GWI. 2020 Consumer Trends in Digital Device Usage - GlobalWebIndex 
[Internet]. 2020 [cited 2021 Jun 4]. Available from: https:// www. gwi. com/ 
repor ts/ device.

 4. Kaur N, Gupta M, Malhi P, Grover S. Screen time in under-five children. 
Indian Pediatr. 2019;56(9):773–88.

 5. Bergmann C, Dimitrova N, Alaslani K, et al. Young children’s screen 
time during the first COVID-19 lockdown in 12 countries. Sci Rep. 
2022;12:2015. https:// doi. org/ 10. 1038/ s41598- 022- 05840-5.

 6. Barr R. Growing up in the digital age: early learning and family media 
ecology. Curr Dir Psychol Sci. 2019;28(4):341–6.

 7. Browne DiT, May S, Hurst-Della Pietra P, Christakis Di, Asamoah T, Hale L, 
et al. From “screen time” to the digital level of analysis: Protocol for a scop-
ing review of digital media use in children and adolescents. BMJ Open. 
2013;9:e032184.

 8. Madigan S, Browne D, Racine N, Mori C, Tough S. Association between 
screen time and children’s performance on a developmental screening 
test. JAMA Pediatr. 2019;173(3):244–50.

 9. Tamana SK, Ezeugwu V, Chikuma J, Lefebvre DL, Azad MB, Moraes 
TJ, et al. Screen-time is associated with inattention problems in 
preschoolers: Results from the CHILD birth cohort study. PLoS One. 
2019;14(4):e0213995.

 10. Zimmerman FJ, Christakis DA. Associations between content types of 
early media exposure and subsequent attentional problems. Pediatrics. 
2007;120(5):986–92.

 11. Victorin Å. Screen-time matters. Acta Paediatr. 2018;107(3):372–3.
 12. Stiglic N, Viner RM. Effects of screentime on the health and well-being 

of children and adolescents: a systematic review of reviews. BMJ Open. 
2019;9(1): e023191.

 13. del Pozo-Cruz B, Perales F, Parker P, Lonsdale C, Noetel M, Hesketh 
KD, et al. Joint physical-activity/screen-time trajectories during early 

childhood: socio-demographic predictors and consequences on health-
related quality-of-life and socio-emotional outcomes. Int J Behav Nutr 
Phys Act. 2019;16(1):55.

 14. Schwarzer C, Grafe N, Hiemisch A, Kiess W, Poulain T. Associations of 
media use and early childhood development: cross-sectional findings 
from the LIFE Child study. Pediatr Res. 2022;91(1):247–53.

 15. AAP. Media and Young Minds. Pediatrics [Internet]. 2016 Nov 1 [cited 
2021 Jun 4];138(5). Available from: https:// pedia trics. aappu blica tions. org/ 
conte nt/ 138/5/ e2016 2591.

 16. Pappas S. What do we really know about kids and screens? [Internet]. 
American Psychological Association. 2020 [cited 2021 Jun 4]. Available 
from: https:// www. apa. org/ monit or/ 2020/ 04/ cover- kids- scree ns.

 17. Orduña PC, Manalo SG. Media use of children and adolescents in the 
digital age: views and practices of Filipino pediatricians in a tertiary care 
hospital. Pediatrics. 2019;144(2 MeetingAbstract):557–557.

 18. Rideout V. Media and technology in the live of infants and toddlers. J 
ZERO THREE Natl Cent Infants Toddlers Fam. 2013;33(4):1–56.

 19. Anderson DR, Subrahmanyam K, on behalf of the cognitive impacts of 
digital media workgroup. Digital screen media and cognitive develop-
ment. Pediatrics. 2017;140(Supplement 2):S57–61.

 20. Tamis-LeMonda CS, Bornstein MH, Baumwell L. Maternal responsive-
ness and children’s achievement of language milestones. Child Dev. 
2001;72(3):748–67.

 21. McDaniel B, Schramm DG. Technoference Strategies: Managing Family 
Screen Time. 2019 May 30; Available from: https:// exten sion. usu. edu/ relat 
ionsh ips/ files/ techo strat egies. pdf.

 22. Klakk H, Wester CT, Olesen LG, Rasmussen MG, Kristensen PL, Pedersen J, 
et al. The development of a questionnaire to assess leisure time screen-
based media use and its proximal correlates in children (SCREENS-Q). 
BMC Public Health. 2020;20:664.

 23. Aylward GP. Adaptive Behavior Scale. In: Aylward GP, editor. Bayley 4 Clini-
cal Use and Interpretation [Internet]. Academic Press; 2020 [cited 2021 
Jun 4]. p. 61–8. (Practical Resources for the Mental Health Professional). 
Available from: https:// www. scien cedir ect. com/ scien ce/ artic le/ pii/ B9780 
12817 75490 00064.

 24. WHO. Guidelines on physical activity, sedentary behaviour and sleep 
for children under 5 years of age [Internet]. Kopenhaagen: World Health 
Organization. Regional Office for Europe; 2019 [cited 2022 Mar 30]. Avail-
able from: https:// apps. who. int/ iris/ handle/ 10665/ 351019.

 25. Chen B, van Dam RM, Tan CS, Chua HL, Wong PG, Bernard JY, et al. Screen 
viewing behavior and sleep duration among children aged 2 and below. 
BMC Public Health. 2019;19(1):59.

 26. The Impact of Media Use and Screen Time on Children, Adolescents, and 
Families [Internet]. American College of Pediatricians. [cited 2022 Mar 30]. 
Available from: https:// acpeds. org/ posit ion- state ments/ the- impact- of- 
media- use- and- screen- time- on- child ren- adole scents- and- famil ies.

 27. Cerniglia L, Cimino S. A reflection on controversial literature on screen 
time and educational apps use in 0–5 years old children. Int J Environ Res 
Public Health. 2020;17(13):4641.

 28. Vandewater EA, Rideout VJ, Wartella EA, Huang X, Lee JH, Shim M s. 
Digital childhood: electronic media and technology use among infants, 
toddlers, and preschoolers. Pediatrics. 2007;119(5):e1006–15.

 29. Ribner AD, Coulanges L, Friedman S, Libertus ME, Hughes C, Foley S, et al. 
Screen time in the Coronavirus 2019 Era: international trends of increas-
ing use among 3- to 7-year-old children. J Pediatr. 2021;239:59-66.e1.

 30. Radesky JS, Weeks HM, Ball R, Schaller A, Yeo S, Durnez J, et al. Young 
Children’s Use of Smartphones and Tablets. Pediatrics. 2020;146(1): 
e20193518.

 31. Vogel L. Quality of kids’ screen time matters as much as quantity. Can 
Med Assoc J. 2019;191(25):E721–E721.

 32. Eric O. The negative effects of new screens on the cognitive func-
tions of young children require new recommendations. Ital J Pediatr. 
2021;47(1):223.

 33. Varadarajan S, Govindarajan Venguidesvarane A, Ramaswamy KN, 
Rajamohan M, Krupa M, Winfred Christadoss SB. Prevalence of excessive 
screen time and its association with developmental delay in children 
aged <5 years: A population-based cross-sectional study in India. Gop-
ichandran V, editor. PLoS One. 2021;16(7):e0254102.

 34. Martinot P, Bernard JY, Peyre H, De Agostini M, Forhan A, Charles MA, et al. 
Exposure to screens and children’s language development in the EDEN 
mother–child cohort. Sci Rep. 2021;11(1):11863.

https://datareportal.com/reports/digital-2023-global-overview-report
https://datareportal.com/reports/digital-2023-global-overview-report
https://datareportal.com/reports/digital-2021-philippines
https://www.gwi.com/reports/device
https://www.gwi.com/reports/device
https://doi.org/10.1038/s41598-022-05840-5
https://pediatrics.aappublications.org/content/138/5/e20162591
https://pediatrics.aappublications.org/content/138/5/e20162591
https://www.apa.org/monitor/2020/04/cover-kids-screens
https://extension.usu.edu/relationships/files/techostrategies.pdf
https://extension.usu.edu/relationships/files/techostrategies.pdf
https://www.sciencedirect.com/science/article/pii/B9780128177549000064
https://www.sciencedirect.com/science/article/pii/B9780128177549000064
https://apps.who.int/iris/handle/10665/351019
https://acpeds.org/position-statements/the-impact-of-media-use-and-screen-time-on-children-adolescents-and-families
https://acpeds.org/position-statements/the-impact-of-media-use-and-screen-time-on-children-adolescents-and-families


Page 13 of 13Dy et al. BMC Public Health         (2023) 23:1261  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 35. Rocha HAL, Correia LL, Leite ÁJM, Machado MMT, Lindsay AC, Rocha 
SGMO, et al. Screen time and early childhood development in Ceará, 
Brazil: a population-based study. BMC Public Health. 2021;21(1):2072.

 36. Byeon H, Hong S. Relationship between Television Viewing and Language 
Delay in Toddlers: Evidence from a Korea National Cross-Sectional Survey. 
Lin H, editor. PLOS One. 2015;10(3):e0120663.

 37. Rundle AG, Park Y, Herbstman JB, Kinsey EW, Wang YC. COVID-19–related 
school closings and risk of weight gain among children. Obesity. 
2020;28(6):1008–9.

 38. Schmidt SCE, Anedda B, Burchartz A, Eichsteller A, Kolb S, Nigg C, et al. 
Physical activity and screen time of children and adolescents before and 
during the COVID-19 lockdown in Germany: a natural experiment. Sci 
Rep. 2020;10(1):21780.

 39. Pearson N, Braithwaite RE, Biddle SJH, van Sluijs EMF, Atkin AJ. Associa-
tions between sedentary behaviour and physical activity in children and 
adolescents: a meta-analysis. Obes Rev. 2014;15(8):666–75.

 40. Attai P, Szabat J, Anzman-Frasca S, Kong KL. Associations between paren-
tal and child screen time and quality of the home environment: a prelimi-
nary investigation. Int J Environ Res Public Health. 2020;17(17):6207.

 41. van den Heuvel M, Ma J, Borkhoff CM, Koroshegyi C, Dai DWH, Parkin PC, 
et al. Mobile media device use is associated with expressive language 
delay in 18-month-old children. J Dev Behav Pediatr. 2019;40(2):99.

 42. Moon JH, Cho SY, Lim SM, Roh JH, Koh MS, Kim YJ, et al. Smart device 
usage in early childhood is differentially associated with fine motor and 
language development. Acta Paediatr. 2019;108(5):903–10.

 43. Stockdale L, Holmgren HG, Porter CL, Clifford BN, Coyne SM. Varying 
trajectories of infant television viewing over the first four years of life: 
relations to language development and executive functions. J Appl Dev 
Psychol. 2022;1(80):101418–101418.

 44. Bassul C, Corish CA, Kearney JM. Associations between home environ-
ment, children’s and parents’ characteristics and children’s TV screen time 
behavior. Int J Environ Res Public Health. 2021;18(4):1589.

 45. Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena R. A tale of two pandemics: 
how will COVID-19 and global trends in physical inactivity and sedentary 
behavior affect one another? Prog Cardiovasc Dis. 2021;1(64):108–10.

 46. Latomme J, Van Stappen V, Cardon G, Morgan PJ, Lateva M, Chakarova 
N, et al. The association between children’s and parents’ Co-TV viewing 
and their total screen time in six european countries: cross-sectional 
data from the feel4diabetes-study. Int J Environ Res Public Health. 
2018;15(11):2599.

 47. Coyne SM, Padilla-Walker LM, Fraser AM, Fellows K, Day RD. “Media Time 
= Family Time”: positive media use in families with adolescents. J Adolesc 
Res. 2014;29(5):663–88.

 48. Verloigne M, Van Lippevelde W, Bere E, Manios Y, Kovács É, Grillenberger 
M, et al. Individual and family environmental correlates of television and 
computer time in 10- to 12-year-old European children: the ENERGY-
project. BMC Public Health. 2015;15(1):912.

 49. Paudel S, Jancey J, Subedi N, Leavy J. Correlates of mobile screen media 
use among children aged 0–8: a systematic review. BMJ Open. 2017;7(10): 
e014585.

 50. Xu H, Wen LM, Hardy LL, Rissel C. A 5-year longitudinal analysis of modifi-
able predictors for outdoor play and screen-time of 2- to 5-year-olds. Int J 
Behav Nutr Phys Act. 2016;13(1):96.

 51. Christakis DA, Gilkerson J, Richards JA, Zimmerman FJ, Garrison MM, Xu D, 
et al. Audible television and decreased adult words, infant vocalizations, 
and conversational turns: a population-based study. Arch Pediatr Adolesc 
Med. 2009;163(6):554.

 52. Pempek TA, Kirkorian HL, Anderson DR. The effects of background televi-
sion on the quantity and quality of child-directed speech by parents. J 
Child Media. 2014;8(3):211–22.

 53. Setliff AE, Courage ML. Background television and infants’ allocation of 
their attention during toy play. Infancy. 2011;16(6):611–39.

 54. Covolo L, Zaniboni D, Roncali J, Mapelli V, Ceretti E, Gelatti U. Parents and 
mobile devices, from theory to practice: comparison between percep-
tion and attitudes to 0–5 year old children’s use. Int J Environ Res Public 
Health. 2021;18(7):3440.

 55. Byrne R, Terranova CO, Trost SG. Measurement of screen time among 
young children aged 0–6 years: A systematic review. Obes Rev [Internet]. 
2021 Aug [cited 2022 Feb 7];22(8). Available from: https:// onlin elibr ary. 
wiley. com/ doi/ 10. 1111/ obr. 13260.

 56. Nathan A, George P, Ng M, Wenden E, Bai P, Phiri Z, et al. Impact of COVID-
19 restrictions on Western Australian children’s physical activity and 
screen time. Int J Environ Res Public Health. 2021;18(5):2583.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://onlinelibrary.wiley.com/doi/10.1111/obr.13260
https://onlinelibrary.wiley.com/doi/10.1111/obr.13260

	Measuring effects of screen time on the development of children in the Philippines: a cross-sectional study
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Background
	Methods
	Sampling population
	Study variables and data collection tools
	Demographics
	Screen time frequency and duration

	Statistical analysis
	Covariates

	Results
	Frequency and duration of screen media use
	Adaptive behavior scaled scores
	Association of screen media use with adaptive behavior skills
	Child factors related with screen media use
	Family factors and co-viewing
	Background screen media
	Parent perceptions: rules and behaviors
	Educational use


	Discussion
	Frequency and duration of screen media use
	Effect of excessive screen media use on adaptive behavior skills
	Child factors associated with screen media use
	Parent and environmental factors associated with screen media use
	Co-viewing
	Modeling
	Background television

	Parent perceptions on screen media use and child behaviors
	Implication to recommendations for Filipino children

	Limitations
	Conclusions
	Anchor 36
	Acknowledgements
	References


