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Abstract: This study aims to measure the prevalence of electronic device usage among primary school children and assess the effects
of electronics use. A cross sectional study was conducted on 459 children in 5™ and 6" grades from 10 primary schools in 2019. A self-
administered validated questionnaire developed for the purpose of this study was distributed to the children to be filled by their parents
or guardians. Of 500 distributed questionnaires, 459 (91.8%) forms were received; mothers 33.6% by fathers, and 6.1% by others
answered 60.3%. Analysis of questionnaire responses revealed that 78.6% of children have their own electronic devices and 21.4%
children use them for more than 3 hours a day during weekdays. This figure rises to 47.8% during weekends. The most common
situation of using electronic devices was before sleep (41.4%), and the most prominent cause for parents allowing the use of electronic
devices was entertainment (62.5%) followed by learning (50.1%)Bivariate analysis revealed that spending -3 hours on electronic
devices daily was significantly associated with laziness, sleep disorders, and fewer sleep hours. Primary school children spend long hours
using different electronic devices. Increased time using electronic devices is associated with laziness, sleep disturbances, and fewer sleep
hours.
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1. Introduction

A common form of sedentary behavior in young people is
screen time, which refers to time spent watching television or
movies, playing video games, and using computers (1). The
current American Academy of Pediatrics (AAP) guidelines
recommend that children under two years of age should not
spend any time using electronic media, while children over
two years of age should be restricted to less than 2 hours per
day (2).

In 2012, a report by the United Nations Conference on Trade
and Development (UNCTAD) showed that Saudi Arabia has
the largest number of mobile phone users worldwide. The
report revealed that there are 180 mobile phones for every
100 residents in Saudi, and the usage of mobile phones is
increasing among teenagers and young children (3). Data
from a United States study showed that about 30% of
preschool-aged children and between 50% and 90% of
school-aged children and adolescents do not get as much
sleep as they may need. The pervasive use of screen-based
media is a likely contributor to widespread sleep
insufficiency. Screen-based media devices are present in the
bedrooms of 75% of children, and 60% of adolescents report
viewing or interacting with screens in the hour before
bedtime (4). A recent systematic review revealed that the
majority of studies find an adverse association between
screen-based media consumption and sleep health, primarily
via delayed bedtimes and reduced total sleep duration (4).

Furthermore, screen time habits formed at an early age may
track overtime and predict negative health outcomes later in
life. Thus, fostering appropriate screen time habits in pre-
school aged children may have important implications for
health and wellness throughout life (1).

Family practitioners attend to almost all preschool children,
and their guidance about media time is an important tool for
increasing awareness in families about the harmful effects of
long screen time on their children. TV watching habits are
largely attained during preschool years, which is why these
early years should be the target of any intervention to control
media time. Therefore, family practitioners and pediatricians
play a major role in developing strategies for reducing screen
time of children (5). The present study aimed to measure the
prevalence of electronic device usage and assess its effects
among children in primary schools.

2. Methods

A cross-sectional study was conducted in National Guard
Housing Al-Ahsa, Saudi Arabia. Data collection occurred
between March and April 2019. Sample included 5™ and 6"
grade primary school students aged 8-12 years. Aqualitative
outcome sample size equation was used to calculate the
appropriate sample size for this study, assuming a 95%
confidence interval, 50.0% estimated proportion, and 5%
accepted error margin with an additional 10% to overcome
missing information. Multistage random sampling technique
was used- first stratified random sampling based on gender
and educational level was done followed by systematic
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random sampling from the students list in every primary
school. Structured self-administered questionnaires with
consent forms were distributed to the students, to be
answered by their parents, through the schools’ health
coordinators. It was prepared based on relevant previous
studies (6,7,8,9). The questionnaire included demographic
characteristics, general questions about the child and
electronic devices, child’s experience of symptoms such as
headache, dizziness/fatigue, sleeping problems, aggressive
behavior, difficulties in studying and doing homework,
hyperactivity, night urination, decreased vision quality and
body weightgain. Statistical Package for Social Sciences
(SPSS) software version 21 was used for data entry and
analysis. Descriptive statistics of categorical and continuous
variables were obtained. Inferential statistics was computed
using the chi-square test based on the child’s electronic
device usage. P values < 0.05 were considered statistically
significant. The proposal of this study was approved by the
Family Medicine Research Committee, Eastern Province -
Saudi Commission for Health Specialties. Confidentiality of
collected information was maintained throughout the study
and the data was used for purposes of this study only.

3. Results

Out of 500 distributed questionnaires, 459 (91.8%) forms
were received that were answered by mothers (60.3%),
fathers (33.6%), or others (6.1%). The sample consisted of
172 (62.5%) male and 287 (37.5%) female students with an
average age of 11.4+0.82 years. In terms of educational
performance, 325 students (72.5%) were classified as a high
performing, and 123 students (27.5%) had low performance
scores. The educational level of majority of the fathers was
secondary school level (53%), while mothers seemed to have
avail from all educational levels. Table 1 explains the general
characteristics of the sample.

Table 2 includes parents’ responses to questions related to
the usage of electronic devices among their children. A total
of 356 (78.6%) children had their own electronic devices at
the time the survey was conducted, and the average age for
starting electronic device use was 8.03+2.1 years. During
weekdays, 41.6% children spend less than 1 hour using
electronic devices, 36.9% spend 1 to 3 hours, and 21.4%
spend more than 3 hours. During weekends, 17% of children
spend less than 1 hour, 35.2% spend between 1 to 3 hours,
and 47.8% of children spend more than 3 hours using
electronic devices. As for watching TV, 47.2% of the
children spend less than 1 hour a day, 36% spend 1 to 3
hours, and 16.8% spend more than 3 hours per day.

Table 3 illustrates the most frequently reported physical
symptoms in the children. Weight gain was observed by in
13.1% of the children by their parents, followed by
decreased vision (9.6%), and difficulties in studying and
completing homework (6.3%). As for sleep times of
children, 50% had 9 hours of sleep time and 35% had less
than 9 hours.

Figure 1 depicts the reasons why parents allow their children
to use electronic devices. These include entertainment
(62.5%), learning (50.1%), to get things done (13.3%), to

stay safe and out of trouble (20.7%), avoiding kids bothering
them at home (23.7%), and to connect with other family
members (18.5%). The most common everyday situations
when electronic devices were used included before sleep
(41.4%), in the car (23.1%), public places (23.7%) and
during mealtime at home (19.4%) (see Figure 2).

A chi- square test was conducted to examine whether there
was a relationship between common physical symptoms in
children and the amount of time they spent on electronic
devices. Laziness, sleep disorder, and sleep hours
demonstrated a significant relationship with time spent on
electronic devices (see Table 4). Spending more than 1 hour
per day on electronic devices was associated with laziness
(OR =1.64, P = 0.03), sleep disorders (OR =2.22, P = 0.01)
and reduced sleep hours (OR = 1.56, P = 0.048).

Table 1: General characteristics of primary school students

n = 459)
Item Categories No.| %
Gender Male 172 |62.5%
Female 287137.5%
. N Father 148 |33.6%
Q”eStZK;'i';es‘gj lFé')'ed by Mother 26660.3%
Other 27 16.1%
Educational level 5th 237|55.4%
(Missed 31) 6th 191 |44.6%
Educational performance Excellent 325|72.5%
(Missed 11) Not excellent 123(27.5%
Iliterate 8 |1.8%
Father’s Educational level |Primary & intermediate| 77 |17.0%
(Missed 6) Secondary 2401(53.0%
University 128)28.3%
Illiterate 33 |7.3%
Mother’s Educational level |Primary & intermediate [13730.3%
(Missed 7) Secondary 144131.9%
University 138]30.5%
Chronic diseases Yes 38 | 8.4%
(Missed 8) No 413|91.6%
*Age (Missed 11) Mean 11.4 SD 0.82

Table 2: Usage of electronic devices among primary school
students (n =. 459)

Item Categories| No.| %
Does your child own an electronic Yes 356| 78.6%
device (Mobile, iPad, etc.)? (Missed 6) No 97 | 21.4%
How much time does your child spend | <1H/d |167| 41.6%
on electronic devices in working days 1-3H/d | 148| 36.9%
(Hour/day)?

(Missed 58) >3H/d | 86| 21.4%
How much time does your child spend | <1H/d | 72| 17.0%
on electronic devices in weekends 1-3H/d | 149| 35.2%
(Hour/day)? (Missed 36) >3H/d | 202| 47.8%
How much time does your child spend | _<1H/d |211) 47.2%
watching television per day 1-3H/d | 161| 36.0%
(Hour/day)? (Missed 12) >3H/d | 75| 16.8%

*Age of using | pad (Missed 65) Mean 8.03 SD 2.1
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Table 3: Prevalence of physical symptoms among primary school students (n= 459)

Symptoms Usually | Sometimes | Never
Headache (Missed 18) 16|3.6%| 160 (36.3%]265|60.1%
Dizziness (Missed 30) 51(1.2%| 50 |11.7%|374(87.2%
Laziness (Missed 26) 21|4.8%| 113 |26.1%|299(69.1%
Sleep disturbance (Missed 37) 7 11.7%)| 55 |13.0%360(85.3%
Hyper-activity (Missed 30) 2215.1%| 56 |13.1%(351|81.8%
Aggressive behavior (Missed 31) 10]2.3%| 63 [14.7%]355|82.9%
Learning difficulties (Missed 27) 27(6.3%| 89 |20.6%(316|73.1%
Night urination (Missed 33) 0| 0 | 15 |3.5% |411]96.5%
Symptoms Categories | No. %
- . Yes 69 15.3%
Vision loss (Missed 7) No 383 84.7%
. Yes 43 9.6%
Eye glass (Missed 10) No 206 90.4%
. . . Yes 56 13.1%
Increase in Body weight (Missed 31) No 372 86.9%
<9H/d | 160 35.9%
Sleep hours (Missed 13) 9H/d 226 50.7%
>9H/d 60 13.5%
<18.5 73 50.0%
18.5-24.9 | 53 36.3%
BMI (313) 25-29.9 | 16 11.0%
>30 4 2.7%

Figure 1: Why do you allow for your boy/girl to
use electronic devices:-

To connect with other family members
To calm him or her down

So she or he stays safe and out of trouble
So | can get things done

To learn something

To be entertained

18.5%
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Figure 1: Reasons parents allow their children to use electronic devices

Figure 2: What are the most common situations

of using electronic devices for your boy/girl?

Before sleep

Public places

Mealtime at home
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Figure 2: Common everyday situations when children use electronic devices
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Table 4: Common symptoms among primary school
children associated with time spent on electronic devices

. |>1H/d(234) |<1H/d (167)

Items Categories No. % INo. | % P OR
Yes 97 [59.9% |65 |40.1%

Headache No 129 157.1% 197 142.9% 0.6 |1.12
- Yes 32 [64.0% |18 |36.0%

Dizziness No 189 158.0% 137 142.0% 04 |1.29
. Yes 83 [66.9% |41 |33.1% .
Laziness No 141 155.3% 114 144.7% 0.03* |1.64
Sleep Yes 43 |74.1% |15 [25.9% 0.01* 2.2
disturbance No 176 |56.4% [136 [43.6% | )
Hy.pe.r- Yes 50 [66.7% |25 |33.3% 012 l152

activity No 172 |56.8% (131 [43.2%
Aggressive Yes 39 [60.9% |25 |39.1% 07 |113
behavior No 180 |58.1% (130 [41.9% ) )
Learning Yes 65 [62.5% |39 |37.5% 04 1122
difficulty No 158 |57.7% (116 [42.3% ) )
Night Yes 9 169.2% | 4 |30.8% 04 1160
urination No 211 [58.4% |150 [41.6%
Vision Yes 32 [51.6% |30 |48.4% 03 lo7a
loss No 196 |59.0% (136 [41.0% ) )
Sleep <9H/d |88 |62.9% |52 [37.1% [0.048* |1.56
hours 9H/d  |103 |52.0% |95 [48.0% |0.068 | 1
>9H/d |34 |65.4% |18 [34.6% |0.087 | 1.7

*Significant at the 0.05 level
4. Discussion

In the current study it was found that 78.6% primary school
children have their own electronic devices. This finding is
similar to previous studies, which showed that 71% to 97%
of children had access to electronic devices (10).

This study estimated that 21.4% children spent more than
three hours per day using electronic devices during
weekdays, and this percentage rose to 47.8% in weekends.
Due to the harmful health effects of prolonged screen time,
the Committee on Public Education of the American
Academy of Pediatrics has suggested limiting children’s
screen time to a maximum of 2 hours/day (5), indicating the
need for strategies to reduce electronics usage in Saudi
Avrabian children, especially during weekends. An American
study reported that 90% of children had already begun
watching television by age two, and a Canadian survey
reported that 25% of children aged 2-5 watch >2 hours of
television daily (1).

In the current study, we found an association between times
spent on electronic devices and sleep patterns among primary
school children. Children who spent more than one hour on
electronic devices were 2.2 times more likely to have sleep
disturbances and 56% more likely to sleep less than nine
hours compared to children who spent less than one hour on
electronic devices. A previous study showed that more
screen time was associated with delayed bedtimes and
shorter total sleep time among children and adolescents (4).
In our study, 41.4% of the children use their electronic
devices before sleep, and 35.9% of the student have sleep
duration <9 H.

Relationship between electronic device usage and medical
symptoms among primary school children were examined in
the current study.

While varying levels of fatigue, sleeping problems, low
moods and increased heart rate were observed in the
children. However, the bivariate analysis did not demonstrate
an association between time spent on electronic devices and
the abovementioned symptoms. This finding was similar to
that of previous studies that indicated no significant
association between dizziness, sleeping problems, feeling
low and electronic devices use (11). However, one study
indicated that there was a significant association between
mobile phone use (including years of use as well as daily
duration of calls) and fatigue in children. A possible reason
was that the fatigue-related to mobile phone use was more
likely to be a psychological issue than physiological one as
long-periods of mobile phone exposure may serve as a
chronic stressor (11). These differences in conclusions might
be due to the different evaluation methods used to determine
electronic device exposure. In our study, 11% were
overweight, and 2.7% were obese. A previous study
conducted in Riyadh, Saudi Arabia, in 2012 found that
approximately half of the females (50.2%) and males
(49.8%) were obese (6).

In the current study, most of the parents allow for electronic
device usage for entertainment (62.5%) and learning
purposes (51%). This finding is consistent with a previous
study conducted in London, Ontario, Canada, in 2005, which
found that most of the children use electronic devices to be
entertained, to learn something and to connect with other
family members, both occasionally and on a daily basis (12).
This study has a few limitations. First, the study used a self-
administered survey which is liable to recall and social
desirability bias. The estimated electronics usage time by
parents may not be reliable. Second, the weight of students
was assessed by asking the parent about obesity rather than
measuring the accurate weight. Third, despite the training of
all coordinators during data collection, we noticed some
variations. Fourth, it is a cross-sectional study which is a
descriptive study design and liable to selection and
information bias.

5. Conclusion and Recommendations

Primary school children spend long hours on different
electronic devices. Increased time duration on electronic
devices is associated with laziness, sleep disturbances, and
fewer sleep hours. Further research is required to examine
whether the type of activity the electronic devices were used
for has any effect on the physiological symptoms
experienced, to explore strategies to use electronic devices
judiciously, and to understand how the digital revolution is
altering sleep and circadian rhythms.
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Appendix 1: Literature review

A case-controlled study was conducted on students between
the ages of 9 and 14 years who attended the school health
clinic in King Abdulaziz Housing for National Guard
(Iskan), Riyadh, in 2013. The investigation revealed that TV
watching represents an important risk factor for obesity in
children of school-age. It confirmed that a substantial
percentage of children of school-age view TV for more than
three hours on week days and at weekends. Increase in a
child's age, the presence of more than one TV at home,
having their own TV, and an increase in the number of hours
of watching TV over the weekend were significantly
associated with an increased risk of childhood obesity.
Personal computers and the Internet were not significantly
associated with an increased risk of childhood obesity. (6)A
prospective cohort study was conducted in Amsterdam 2015
and reported that Higher use mobile phones was associated
with less favourable sleep duration, night wakening,
parasomnias and bedtime resistance. (7)A large population-
based cohort of children in Rotterdam, Netherlands showed
that a child’s risk of bullying involvement in early
elementary school that is associated with preschool
television exposure is largely explained by confounding
factors primarily maternal socio-demographic characteristics.
The results suggested that social disadvantage, as indicated
by the socioeconomic factors such as low income and lower
educational level, may pose the actual risk for high television
viewing at preschool age and for bullying involvement in
early elementary school. (8)In addition, a questionnaire-
based cross sectional study in Chongging, China 2015 shown
that that there was a consistent significant association
between Mobile Phone use and fatigue in children. (9)A
cross-sectional study in the Barwon South-western region of
Victoria, Awustralia published 2007 concluded that
overweight or obese children had more TV time than healthy
weight children. They were also more likely to live in a
household where children had a TV in their bedroom than
healthy weight children (10).A cross-sectional study with a
convenience sample of parents of children 6 months to 4
years of age who made a well or sick visit between October
and November 2014 to a pediatric practice at an academic
medical centre in Philadelphia, Pennsylvania showed that
young children in an wurban, low-income, minority
community had almost universal exposure to mobile devices,
and most had their own device by age 4. The patterns of use
suggested early adoption, frequent independent use and
media multitasking. It concluded that studies are urgently
needed to update recommendations for families and
providers on the use of mobile media by young children.
(112)A randomized, controlled, school-based trial conducted
in Palo Alto, California, USA, 2001 showed an intervention
to reduce television, videotape and video game use decreases
aggressive behaviour in elementary schoolchildren. These
findings support the causal influences of these media on
aggression and the potential benefits of reducing children's
media use. (12)
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Appendix 2: English

Questionnaire
Study title: The Prevalence of Effects of electronic device usage on primary schoolchildren in
Al Ahsa, Saudi Arabia: A cross-sectional study

Section 1 : Demographic characteristics.

m Questionnaire was filled by :[] Father CIMother [1Other (Specify.................. )
mAgeofstudent:.................... years mDate: .../ .../ .......

m Gender of student: [1Boy [IGirl ®m Educational level:.................
m School grade: [1Excellent CIVery good [1Good [1Accepted [C1Weak

m Educational level of Father: Olliterate CIPrimary/Intermediate C1Secondary ClUniversity
m Educational level of Mather: Olllliterate CIPrimary/Intermediate CJSecondary CIUniversity

Section 2 : General knowledge of Primary students about electronic device usage.

Do your boy/girl own an electronic device (Mobile, Ipad, etc) ?

1 Answer: [IYes [INo (Il don’t know

2 How many years have you used an electronic device? ANSWEr: .........covevieieninnn Years

How much time do you spend on electronic device per day (Hour/day)?

3 Answer: [< 1 Hour daily [J2-3 Hours daily (1> 3 Hours daily
4 How much time do your boy/girl spend on television watchingper day (Hour/day)?
Answer: [1< 1 Hour daily [12-3 Hours daily [1> 3 Hours daily
| Section 3 : Have your boy/girl experience any of the following symptoms:- Usually Sometimes Never
3.1 Headache v v v
3.2 Dizziness v v v
3.3 Fatigue v v v
3.4 Sleeping problems v v v
35 Feeling low v v v
3.6 Heart beating fast v v v
3.7 Aggressive behavior v v v
3.8 Academic stress v v v
3.9 Loss of vision ( Wearing glass? [1Yes [INo) v v v
3.10 Night urination v v v
3.11  Increasing body weight (High: ......... m, Weight: ............ Kg) v v v
| Section 4 : Why do you allow for your boy/girl to use electronic devices:- Agree Dis agree Not sure
4.1 To be entertained v v v
4.2 To learn something v v v
4.3 To calm him or her down v v v
4.4 So | can get things done v v v
45 So she or he stays safe and out of trouble v v v
4.6 To connect with other family members v v v
. What are the most common situations of using electronic .
Section 5 : devices for your boy/girl? 9 Usually Sometimes Never
5.1 While he/she is in the car v v v
5.2 During mealtime at home v v v
5.3 While he/she is at a restaurant or public places v v v
5.4 Doing chores or fixing meals at home v v v
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Appendix 3: Arabic questionnaire
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