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Background. Smart device usage has become favorable among children worldwide.
Objectives. The study aimed to identify the relation between usage of electronic devices with obesity and speech delay. 
Material and methods. A cross-sectional study was conducted among 452 healthy children (18 months to 14 years old) from pediatric 
clinics of the Ministry of Health (MOH), Jeddah, Saudi Arabia. Data was collected from June to July 2018. Analysis included linear re-
gression, logistic regression, chi-square, t-test and ANOVA. 
Results and discussion. Male participants totalled 57.7% and females 42.3% (mean age 82.27 months) (SD = 40.18). Mean duration 
of usage: 3.1 hours (SD = 2.58) per day. Among toddlers only, 31.1% had speech delay. The results showed no relation between the 
duration of smart device usage and obesity (p-value = 0.904) or speech delay (p-value = 0.538). Duration of usage was not influenced 
by gender or parents’ marital status; however, children who live with both parents spent less time on smart devices than others. The 
smart device most used was a tablet (47%), and the main usage was primarily entertainment (60.8%) and games (47.6%). Only 57.8% 
reported having parental supervision. Among children, 59.3% eat chips and 48.9% eat candy as snacks during usage. Among parents, 
71.5% believe devices reduce children’s physical activities, 64.8% believe that the smart device is a problem, 62.5% of parents should 
control time of use, and 60.5% believe that their children are attached to the devices. 
Conclusions. There is no association between the duration of using smart devices and obesity, nor speech delay. Future directions and 
recommendations should be discussed. 
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Background

According to the American Academy of Pediatrics, new me-
dia devices, such as televisions with video gaming, smart tablets 
and smartphones, now occupy a wide array of children’s lives, 
becoming one of the most influential mediums [1]. According to 
the Kaiser Family Foundation, American children aged 8 to 10 
years spend, on average, eight hours a day using one of a range 
of electronic items [2]. Even worse, older children and teenag-
ers spend more than 12 hours per day on electronic devices [2].

When electronic devices were first invented, they were 
meant to serve as an end to the communication barriers be-
tween settlements often separated by vast distances. It was 
hard to expect the devastating effects that such devices might 
have on the health of adults and, even more so, on the health 
of children. In fact, a number of articles in literature on the sub-
ject now highlight the importance of policy makers and parents 
guiding children’s use of new media devices and social media, 
as there is a probability that the child will encounter one of the 
many potential negative effects from such use, including eat-
ing problems, academic challenges or being exposed to unsuit-
able or overtly sexual content [3, 4]. It should be noted that 
according to a recent systematic review, the majority of these 
studies were conducted to assess the negative effects of TV or 

video gaming on children [5]. Only 4% of the extracted studies 
assessed the health impact of smart devices, such as phones, 
tablets and laptops, on children’s health [5].

Even fewer studies have investigated the relationship be-
tween the use of these new electronic devices and childhood 
obesity. A Saudi study found that there was a relationship be-
tween children spending more than two hours per day on smart 
devices and body mass index (BMI), indicating that smart device 
use may increase the risk of obesity [6]. However, the study did 
not exclude children with chronic diseases that can significantly 
increase BMI. Furthermore, the data in that study was in a cat-
egorical format using two hours as a cutoff point. More accurate 
results can be obtained using a  linear regression model when 
the data being analyzed is in a continuous format.

Several other studies have found a significant relationship 
between watching TV and a higher BMI in Saudi Arabia [7] and 
in other countries around the world [8–10], where children are 
less active, consume fewer vegetables and eat more high-calorie 
food. One study indicated that the time spent actually watching 
TV was unrelated to BMI. But rather, the attention given while 
watching TV's was in fact directly related to a higher BMI in 
older children [11]. Nevertheless, only one study, conducted in 
Al-Agha in 2016, included smart devices in relation to BMI.
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Moreover, a study of toddlers in Korea indicated that watch-
ing TV for more than two hours per day is related to speech 
delays [12]. Another study in the United States found that chil-
dren’s vocabularies and expressions depended mainly on the 
content of TV shows, with some of the effects being positive 
and some negative [13], although other studies indicate that 
watching TV can result in attention problems by the age of 7 
[14]. Again, however, no studies looked at the relationship be-
tween smart devices and speech delays, especially for toddlers.

Objectives

This study therefore aimed to identify the relationship be-
tween usage of electronic devices and their content with obe-
sity and speech difficulties in kindergartners starting from 18 
months (1), school aged children – before adolescence (2), and 
adolescence – less than 18 years of age, in Jeddah, Kingdom of 
Saudi Arabia (KSA).

Material and methods

Participants

This was a cross-sectional study conducted from June 2018 
to July 2018. Participants were recruited from general pediatric 
clinics in governmental hospitals in Jeddah, KSA, to investigate 
the relationship between the use of electronic devices and their 
content on obesity and speech delays among healthy kinder-
gartners up to adolescent children. A quota sampling technique 
was used to collect data based on an equal ratio of males and 
females. Only healthy kindergartners and adolescent children 
were included. Exclusion criteria included children who were 
younger than 18 months or older than 14 years, as well as those 
with chronic illnesses that can significantly affect body weight. 
Also excluded were children on steroid therapy and children 
with ADHD; autism; endocrinological disorders; cardiac, renal, 
respiratory, liver, neurological or immunological diseases; men-
tal retardation, developmental delays, hearing impairments 
or family history of those same medical issues; and genetic or 
metabolic disorders that affect body weight.

A sample size calculation formula using a precision degree 
of 5%, expected prevalence of 50% and confidence level of 95% 
indicated that the minimum requirement for this study was 385 
participants/parents of children. 

Data collection

Data was collected by medical professionals through a self-
-reported, hard-copy questionnaire and combined with the 
child’s measured weight, height and speech ability. After obtain-
ing written consent, the questionnaire was given to parents vis-
iting pediatric clinics at designated hospitals. The parents were 
instructed to answer the questionnaire on their own while the 
child’s measurements were being taken by medical profession-
als. No age criteria were implicated to parents of children who 
agreed to participate in this research. 

The questionnaire had four parts, where the first three were 
completed by parents. Part one was demographic data collected 
through six questions, including age, gender, parents’ educa-
tional levels, family income and type of primary caregiver. Part 
two comprised nine questions about the child’s electronic de-
vice usage. Part three included four questions about the child’s 
lifestyle. Finally, the last section, part four, was completed by 
the research team to record the measurements of the child’s 
weight, height and speech ability. Weight was rounded off to 

the nearest 0.1 kilogram (kg), using a single scale. Height was 
measured without shoes and was rounded off to the nearest 
centimeter (cm) using a manual scale with a height rod. Weight 
and height were taken to calculate BMI as a tool for screening 
for obesity, which is defined as weight in kg divided by height 
in square meters, bearing in mind that BMI is not considered 
as an anthropometric measure in very young children. BMI was 
used mainly in its continuous format for more accurate analy-
sis. Speech abilities were recorded using speech and language 
screening guidelines [15] for normal or delayed speech, as 
noted in Table 1, by pediatric residents. It should be noted that 
speech delay assessment was conducted only on toddlers less 
than 37 months old.

Table 1. Speech and language screening guidelines for a child  
to be classified as delayed speech according to Nelson Textbook  
of Pediatrics
Child’s age 
in months

Receiving Expressing

15 cannot point or look at 
10 objects or less

using less than 3 words

18 cannot keep track with 
a simple order or task, 
such as “bring your bag”

not saying mom, dad or 
any other name

24 cannot recognize body 
parts if named nor can 
tell what’s in a picture

using less than 25 words

30 does not respond to 
questions verbally or 
by shaking head or 
nodding

cannot say a simple 
phrase or sentence of 
2 words

36 cannot follow orders or 
directions of more than 
1 step

does not have 200 
or more words in vo-
cabulary and would not 
require any prompting

Any recognizable information was excluded so that all col-
lected data and participants were anonymous. Ethical approval 
was obtained from the Saudi Ministry of Health (MOH), Saudi 
Arabia, Jeddah, on September 19, 2018, with approval number 
A00623, which stated its validity for one year and gave approval 
for questionnaire distribution and data collection at different gov-
ernmental hospitals. Ethical approval was rechecked by the scien-
tific committee and ethical approval committee with rechecking 
number: H-02-J-002, with scientific research number: 00957.

Analyses were conducted using SPSS version 21 (IBM, Ar-
monk, NY, USA), and the linear regression test was used to 
analyze the relationship between duration of smart device us-
age and BMI. t-test and ANOVA were used to compare the du-
ration spent on smart devices between different groups, and 
chi-square was used to compare the content of smart devices 
between different groups. Logistic regression was used to find 
the relationship between smart device use and speech ability. 
Chi-square and Fisher’s exact test were used to compare speech 
delay with demographic variables. A statistical significance level 
of 0.05 was used.

Results

A  total of 452 participants answered the questionnaires, 
with a mean (m) age of 82.40 months and standard deviation 
(SD) of 39.95. Table 2 shows the demographic variables, while 
Table 3 demonstrates participants’ BMI and lifestyle informa-
tion for participants.
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Table 2. Demographic data 

Demographic Count (%) Mean (SD)

Gender male 261 
(57.74%)

female 191 
(42.26%)

Mother’s 
education 
level

less than high 
school

48 
(10.62%)

high school 137 
(30.31%)

college or more 267 
(59.07%)

Father’s edu-
cation level

less than high 
school

40 
(8.85%)

high school 100 
(22.12%)

college or more 312 
(69.03%)

Family in-
come (Saudi 
Riyal)

less than 5,000 
(equivalent to 
1332.97 USD) 

86 
(19.03%)

5,000–15,000 
(equivalent to 
1332.97– 
–39 989 025 USD)

232 
(51.33%)

more than 15,000 
(equivalent to 39 
989 025 USD)

134 
(29.65%)

Child lives 
with

both parents 387 
(85.62%)

one parent or 
guardian(s)

65  
(14.38%)

Parents’ 
marital status

married 388 
(85.84%)

divorced/one or 
both deceased

64  
(14.16%)

Siblings 2.53 (1.97)

Weight (kg) 27.57 (15.95)

Height (cm) 116.6 (21.71)

Table 3. BMI and lifestyle information for participants

Count (%) Mean (SD)

BMI 19. 57 (9.17)
Lifestyle Mean (SD)

Number of 
meals/day

2.77 (0.92)

Number of 
snacks/day

1.83 (1.45)

Physical 
activity/day

less than 30 
min

176 (38.94%)

more than 
30 min

 276 (61.1%)

The results showed that children’s smart devices usage was 
m = 3.1 hours with SD of 2.58 hours per day. Among the chil-
dren, 403 (89.16%) used smart devices, and 239 (52.88%) of the 
children used personal smart devices. Among the parents, 355 
(78.54%) use their smart devices in front of their children. The 
average number of smart devices per family was found to be m 
= 4.88, SD = 2.88.

When we assessed speech delay, we only included data 
from children who were 36 months old or younger (n = 74). 

Among those, 23 children (31.1%) had speech delay. Those chil-
dren (toddlers) had m = 3.31, SD = 2.56 hours of smart device 
usage, which was not significantly different from children older 
than 36 months (m = 3.06, SD = 2.59) after using t-test. Using 
chi-square and Fisher’s exact test, the presence of speech delay 
was not significantly different between the demographic vari-
ables, including gender, mother’s educational level, father’s ed-
ucational level, family income, children living with both parents 
or otherwise and the marital status of parents.

Using a  simple linear regression for all participants, there 
was no significant relationship found between children’s dura-
tion of smart device usage and BMI (F(1,450) = 0.14, p = 0.904), 
nor with number of meals (F(1,450) = 3.39, p = 0.066), but there 
was a significant relationship with the number of snacks per day 
(F(1,450) = 36.66, p  <  0.001, R-squared = 0.075). Using logis-
tic regression, there was no significant relationship (p = 0.565) 
between children’s duration of smart device usage and speech 
delay among children who were 36 months old or younger.

Using the t-test, the duration spent on smart devices was 
not found to be significantly different by gender or parent’s 
marital status. However, it was found that children who lived 
with both parents spent significantly less time on smart devices 
(m = 2.95, SD = 2.4) than those who lived with one parent or 
other family member or guardian (m = 4.02, SD = 3.36), (t(75.35) 
= −2.45, p = 0.016).

The behaviors of children who use smart devices (n = 403) 
and their parents are detailed in Table 4. 

Table 4 Behavior of children and parents in using smart devices 
(n = 403)

No. of those who 
use the device (%)

Type of used 
devices
 
 

tablet 192 (47.6%)

phone 132 (32.8%)

smart tv 141 (35.0%)

Time spent using 
smart devices
 
 

day 228 (56.6%)

night 194 (48.1%)

before bed 131 (32.5%)

Content of smart 
devices used by 
child
 
 
 
 

educational 120 (29.8%)

entertainment 245 (60.8%)

songs 157 (39.0%)

games 192 (47.6%)

other 25 (6.2%)

Parental control  yes 233 (57.8%)

Reason for parents 
giving children 
smart devices 
 
 

child diversion 135 (33.5%)

child entertainment 290 (72.0%)

child education 133 (33.0%)

child reward 74 (18.4%)

During smart de-
vice usage, child’s 
consumption

soft drinks 62 (15.4%)

candy 197 (48.9%)

chips 239 (59.3%)

the child does not 
eat snacks during 
smart device usage

86 (21.3%)

Using chi-square, there was no significant difference found 
between male and female children in regard to the content of 
smart devices used except for listening to songs, as girls (45%) 
tended to use smart devices to listen to music more than boys 
(27.2%) (χ2(2) = 15.98, p < 0.001).
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Table 5 details the perceptions and attitudes of parents to-
ward their children’s use of smart devices.

Table 5. Perceptions and attitudes of parents toward children 
using smart devices (n = 403)
Statement No. agreeing 

(%)
Smart devices are good for educating my child 252 (62.5%)

Smart devices can help my child with speech 180 (44.7%)

Smart devices make my child eat more snack 187 (46.4%)

Smart device usage decreases my child’s physical 
activity

288 (71.5%)

Smart device usage by my child is a problem 261 (64.8%)

Parents should allocate specific time limitations 
for the use of smart devices

252 (62.5%)

My child is attached to smart devices 244 (60.5%)

Discussion

Our result showed that there was no significant relation-
ship between the time spent using smart devices and increased 
BMI or speech delays. The duration of smart device usage was 
not influenced by gender or parents’ marital status; however, 
children who lived with both parents spent less time on smart 
devices than others. The most frequently used smart device was 
a tablet, and the main usage of electronic devices was for enter-
tainment and games. Only 57.8% had parental control on smart 
device usage. Around half the children ate chips and candy as 
snacks during smart device usage. Around 60% of parents be-
lieved that smart device usage is a problem, that parents should 
specify time limits on using the devices and that their children 
are attached to the devices.

When we compare our main study results with previous 
studies, we notice a variation in findings. On the one hand, our 
results were, to some extent, similar to the previous study by 
Bickham et al. [11], where the authors also did not find a rela-
tionship between time spent on devices and BMI. However, they 
attributed the increase in BMI to the level of attention paid to 
the devices while being used. Furthermore, while Bickham et al. 
explored TV, video games and computers, they did not make the 
distinction of smart devices in particular.

On the other hand, in comparison to a previous Saudi study 
[6] where the authors indicated a positive relationship between 
electronic device usage and BMI, our results indicated no such 
relationship. This might be explained by the previous study [6] 
not excluding children with chronic diseases that might act as 
compounding factors. The authors in that study also measured 
the duration of combined use of all electronic devices, including 
regular TV and gaming, in addition to smart devices, whereas 
in our study, we focused only on smart devices. Finally, Al-Agha 
and colleagues [6] examined the duration of time spent on 
smart devices within a categorical format (less than two hours 
and more than two hours), which might result in data distortion, 
while in our study, we measured time spent using smart devices 
using a continuous format and linear regression tests for more 
accurate results. We argue that our results are more focused 
on smart devices, but further studies are needed with different 
longitudinal designs to provide more accurate data.

Our study did not find a  relationship between the use of 
smart devices and speech delays among toddlers, unlike a prior 
Korean study [12]. This might be because Byeon and Hong in-
cluding watching TV in their assessment. This might also sup-
port our suggestion that the nature of smart device usage is 
different from TV, given that smart devices are more interactive 
than TV and, thus, may have different effects.

Although approximately two-thirds of the parents believed 
that smart device use was a problem, that their children were 

attached to the devices and that they should set specific time 
limits on the use of the devices, this seems to not have been 
reflected in their lifestyles. In fact, the average time spent on 
smart devices alone was 3.1 hours per day. This was higher than 
in another study that assessed time spent on interactive screens 
in the United States among children from 8 to 18 years of age, 
which averaged around 1.5 hours per day [16]. Our study also 
indicated more mean time spent on electronic devices by tod-
dlers than in the Korean study, which showed results of around 
1.3 hours per day [12]. The time spent in our study was also 
greater than that recommended by the American Academy of 
Pediatrics, which is 1 hour per day for children from 2 to 5 years 
of age [17]. This can put more emphasis on the spread of smart 
device usage among children in Saudi Arabia and highlight the 
need for further studies to assess other hazards that can accom-
pany this behavior, especially when around half of the parents 
reported that their children had no parental control over smart 
device use. In addition, parents might need extra help in finding 
ways to decrease their children’s time spent on smart devices, 
which could be provided via programs promoting health and 
through counselors and psychologists.

In addition to Al-Agha et al. [6], our study found no differ-
ence in time usage between male and female children. How-
ever, our study added that while the marital status of parents 
did not influence smart device usage, living with both parents 
meant the child was less likely to spend more time on smart 
devices.

Despite some expectations, the majority of parents report-
ed that the main reason for the child’s use of smart devices was 
for entertainment and playing games, with less attention spent 
on educational use. Despite this finding, 62% of the parents be-
lieved smart device use was good for educating their children. 
This might be taken into consideration for future studies. As one 
previous study noted, the content type might be a more impor-
tant variable to measure than time spent using the device [13]. 
Thus, it could be beneficial for future studies to measure the 
time spent on different categories of device usage.

From another perspective, our results showed that around 
half the children consumed chips and candy while using smart 
devices. Despite this, we did not find a relationship with obesity, 
but this behavior could be affecting the dental health of chil-
dren. Thus, another future research direction could be to assess 
the relationship between using smart devices and dental care.

Implications

Our study showed no significant relationships of children’s 
use of smart devices to the negative consequences of their use, 
and thus, there is no need to magnify and exaggerate their im-
pact.

This study was among the few studies that have assessed 
the relationship between newly emerging smart device usage 
and obesity, but it was the first of its kind to assess the relation-
ship between electronic device usage and speech delay in Saudi 
Arabia. One of the strengths of this study was that it excluded all 
unhealthy patients. The limitations of this study include that it 
used a self-reported questionnaire, which increases the chanc-
es for bias. Additionally, we used a convenience sample, where 
random and multicentered samples might generate more reli-
able data.

Conclusions

This study concluded that despite the widespread popular 
belief that excessive use of smart devices can promote child-
hood obesity and speech development delays, we did not find 
any statistically significant associations between the duration 
of smart device use and obesity or speech delay. Nonetheless, 
the children in our study were found to spend more time on 
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at helping parents add more guidance to their children’s use of 
these devices.
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smart devices than in other countries and more than the recom-
mended time in Saudi Arabia, especially for toddlers. Further 
studies are recommended to generate more generalizable data, 
and more studies are needed to focus on smart devices, which 
seem to be equivalent in importance to TV, which was the focus 
of most prior research. More programs could also be directed at 
increasing awareness of the proper use of smart devices, aimed 
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