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Parents attended classes on various topics, one of which dealt with screen-time and
reading. Six months later, they were surveyed on these topics. The test group (took the
relevant class) and control group (did not take the class) included 30 families each. The
mean screen-time was above the recommended guideline of 2 h/day in both groups.
Only 37% of the families in the test group, and 17% in the control group followed

the guideline. A significant difference in screen-time between the groups was found
only during weekends. When asked about the ideal screen-time, parents from the test
group reported screen-times that were significantly closer to the recommendations,
showing an increase in knowledge, but not a significant change in behavior. Parents,
also, believed that children’s exposure to books should be at the much later age of
3-4 years, with actual exposure being < 1 h/day. Moreover, no correlation was found
between screen-time and reading time. These findings suggest that short, evidence-
based classes helped raise awareness, but were not sufficient for parents to fully adopt
the guidelines. Programs that promote behavior modification should be explored to
reinforce knowledge gained from educational classes.

Keywords: Jordan, Pediatric primary prevention, Screen-time, Reading, Parenting,
Mobile devices

Introduction

Since the arrival of television sets in homes, each generation has faced the dilemma of
how much time children should be allowed to watch them. As technology evolved, this
problem has expanded to other electronic screen devices. Today, screen-time includes
the time a child spends watching television, playing video games, browsing the internet,
or using any mobile or tablet device. Such media can be used to deliver educational con-
tent or to promote positive behavior like good manners, sharing, forgiveness, and others
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which are beneficial to a child. The inappropriate and excessive use of such devices, how-
ever, has been related to harmful consequences (Canadian Paediatrics Society, 2017;
Stiglic & Viner, 2019).

The American Academy of Pediatrics Council on Communication and Media (2013)
has recommended 2 h/day as the maximum screen-time allowed for children and teen-
agers, and for children under two, no screen-time exposure was recommended. Chil-
dren using screen devices for more than this recommended time have been found to be
at a higher risk for developing several serious conditions. The association of excessive
screen-time with obesity has been reported in Jordan (Al-Dalaeen and Al-Domi, 2017),
other countries in the region like Qatar (Bener, 2011) and Saudi Arabia (Al-Ghamdi,
2013), and globally in China (Zhu et al., 2018), Sweden (Garmy et al., 2018), and the
US (Kenney & Gortmaker, 2017), among others. Too much screen-time was related to
abnormal sleeping patterns (Nathanson & Beyens, 2018; Twenge et al., 2017), increased
risk of developing asthma and other allergies (Mitchell et al., 2013), and poor perfor-
mance on developmental screening tests (Madigan et al., 2019).

Not only have studies indicated physiological associations, but also a correlation
between a high level of screen-time and psychosocial problems in children (Khan et al.,
2018; Parent et al., 2016), the subsequent development of attention problems (Swing
et al., 2010), and poor school performance (Faught et al., 2017; Sharif & Sargent, 2006).
With regard to acquiring knowledge, children below the age of three who were learning
from screen devices were found to have difficulty transferring what they have learned
from the 2D context (the screen) to 3D practice in real life (Barr, 2010).

The effect of screen-time on children’s health, well-being, and personal development,
therefore, cannot be overlooked. In Jordan, 98% of households own a mobile phone
(Department of Statistics/Jordan and ICF, 2019). In the US, 95% of families possess
a smartphone (Wolf et al., 2018). Various methods have been tried to limit children’s
screen-time. Schmidt et al. (2012) reported the success of feedback reward systems in
reducing screen-time. In this method, children were awarded screen-time according to
their physical activity. This metanalysis also reported that the use of television-moni-
toring devices also effectively lowered screen-time by electronically limiting the time
allowed for children to watch television. Other programs encouraged physical activity,
like dancing (Robinson et al., 2010) and playing video games that encouraged physical
activity (Lanningham-Foster et al., 2006). Sherwood et al. (2019) recruited families from
the pediatrics primary care clinics. These were given a brief primary care counseling
about the prevention of obesity in the clinic followed by several, at home, phoned-based
training. This had no significant effect on screen-time. A mixed approach was used by
others (Habib-Mourad et al., 2014; Paw et al., 2008) to promote healthy behaviors. This
included classes presented to children in their schools, meetings with families, giving
handouts to families, and providing healthy food for school cafeteria. Despite this multi-
component approach, no effect on screen-time was recorded. Harrison et al. (2006)
conducted educational classes in schools with some success. Buscemi et al. (2019) used
educational programs that aimed at preventing obesity including the relevance of reduc-
ing screen-time with no effect. In Jordan, no intervention programs were previously
employed to reduce children’s screen-time. Two metanalyses (Schmidt et al., 2012; Wu
et al,, 2016), found that intervention programs were effective in reducing screen-time.
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This depended on the duration of the program and the method employed. Schmidt et al.
(2012) found that educational programs delivered at the clinic were highly effective.
Therefore, and because it was the most logistically feasible, this method was chosen for
our research.

Reading is one activity that can be used to reduce screen-time (Khan et al., 2017), and
a reading plan suitable for a particular culture can be easily designed. Reading to chil-
dren or encouraging them to read on their own is one of the most fruitful behaviors,
and has been shown to have a positive effect on their cognitive abilities (Murray & Egan,
2014). Moreover, promoting reading to preschoolers was shown to enhance their vocab-
ulary (Hargrave & Sénéchal, 2000), and school children who were better at reading dur-
ing their initial school years, had a higher chance of graduating high-school and even
enrolling in college (Lesnick et al., 2010). Furthermore, finding the right way to moti-
vate children to read by themselves enhances their ability to comprehend what they read
(Wigfield et al., 2016).

On the other hand, watching television has been shown to reduce the time children
read books (Beentjes & van der Voort, 1989; Koolstra & van der Voort, 1996). This could
be due to the time taken up by television viewing or it may be due to the content of the
programs. Interactive media (like those found on today’s mobile devices) may adversely
affect the concentration of children while reading (Wang et al., 2019). The use of e-books
instead of paper books was found to be associated with less verbalization while reading
by both parents and children (Munzer et al., 2019) and less warm interactions between
parent and child (Yuill & Martin, 2016). So, encouraging parents to read to their chil-
dren at a young age, especially printed books, and finding the proper motivation for
older children to read by themselves can have great benefits to those children, including
potentially providing a healthy substitute for screen-time.

Therefore, this research aimed to assess whether pediatric primary educational pro-
grams provided to parents were effective in reducing the screen-time of children in Jor-
dan and enhancing their reading habits. In addition, the study aimed to assess if there
was a correlation between screen-time and reading time.

Methods

During the months of October and November 2017, families seeking services from the
pediatric out-patient clinic in a large public hospital in Amman, Jordan, were asked if
they wanted to participate in pediatric primary prevention classes during their idle wait-
ing time. These classes were prepared by a pediatrician member of this research team
using evidence-based references. A group of qualified pediatricians and community
medicine specialist reviewed these lectures and gave their feedback. The authors studied
the feedback and modified the lectures accordingly until a final version was approved.
A member of the team who was fluent in English and Arabic translated the material
into Arabic (the native language of the participants). When the translated version was
approved by the entire team, the lectures were made into Microsoft PowerPoint pres-
entations to be used in the actual educational classes. The classes were made to take
about 20 min. This was done because the participants were waiting to be called for their
doctor’s appointment and making the classes longer might have deterred them from
participating.
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The authors who are fluent in Arabic all participated in the presentation of the classes
to the participants. To help with this task, fourth and fifth year medical students were
enrolled. These were divided into teams and given the materials to study. The authors
gave several training sessions to these teams on how to present a lecture and how to be
prepared to answer questions by the attendees. The training was held in lecture halls
either in the university campus or in the hospital where the research was done. The
student teams that were approved by the authors were allowed to give the educational
classes.

There were three different evidence-based classes: (1) child nutrition, (2) child injury
prevention, and (3) child developmental milestones. The families could choose to partic-
ipate in any, all, or none of the classes offered. The classes were held in a lecture hall close
to the out-patient clinic and on specified times according to a predetermined time-table.
When the time of the class came, the families participating in that class were guided by
medical students to the lecture hall. About 15-20 people were allowed in each class to
make it easier for the participants to listen to the lecture and ask questions. In the child
development class, the major developmental milestones were explained according to the
varijous ages of children (less than 1 year, 1-3 years, 3-5 years, and 5-10 years). Also,
the parents were given some simple points that may indicate abnormal development in
their children. In addition, the main effects of excessive screen-time on children were
briefly explained in this class and the recommended guidelines were given and alterna-
tive activities suggested. Concerning reading, the main benefits of reading to children
starting from a very young age were emphasized. Pamphlets (in Arabic) were given to
the families after the class. These contained a summary of the main points discussed in
the class.

Six months after the completion of the classes (May/June 2018), participating fami-
lies were surveyed, through telephone, specifically about the subjects of screen-time and
reading habits to assess their adoption of the recommendations given to them during the
classes. A short survey questionnaire was developed and discussed by three academics
in the field to establish face validity. Back translation (Brislin, 1970) was used to develop
an Arabic version of the questionnaire. For the purposes of this study, the families were
divided into two groups: (1) the test group—included the families that participated in
the developmental milestones class that included evidence-based materials on screen-
time and reading habits for children, and (2) the control group—included the families
that did not participate in the developmental milestones class, but that participated in
one of the other prevention classes, and therefore were not exposed to the evidence-
based materials on screen-time and reading.

Both groups were surveyed on the following questions:

Regarding screen-time:

1) How many hours per day does your child use screen devices (television, mobile, tab-
let, or computer) during weekdays?

2) How many hours per day does your child use screen devices (television, mobile, tab-
let, or computer) during weekends?

3) How many hours per day do you think it is appropriate for your child to use screen
devices?
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Regarding reading habits:

1) In your opinion, what is the appropriate age to start reading to your child?
2) How much time do you spend reading to your child or your child spends reading in a

day? (asking specifically about non-school-related reading).

The average daily screen-time was determined using a weighted average of weekdays
(5 days) and weekend (2 days) screen-times. For each family surveyed, the following
demographics were recorded: the age of the parent, the number of children in the family,
and the age of the children.

The data obtained were tabulated and analyzed using Microsoft Excel and IBM SPSS
version 25 software and the two groups were statistically compared using t-tests. To find
if there was a correlation between screen-time and reading time in each of the groups, a

Pearson product—-moment correlation was used.

Results

Groups

The test group included a total of 56 families. The control group included a total of 58
families. From each group, only 30 families responded to our calls during the follow-up
survey. The rest were unable to be reached, either because they did not provide their
contact number when they enrolled in the prevention classes, or they did not answer
their phones when called.

Confounding factors

Compliance with guidelines presented in the primary prevention program could have
been related to several potential factors, besides those being measured. Three demo-
graphic factors were considered in this research: age of parent, number of children in
the family, and the age of the children. To assess the differences, if any, between the two
groups an independent samples ¢-test was conducted. The results showed that the two
groups did not display any significant differences in the mean values of any of these fac-
tors, and the two groups could, thus, be considered homogeneous with regard to these
three factors (see Table 1).

Table 1 Differences between the two groups with regard to the confounding factors

Factor Group Number Mean Standard 95% Clof difference® t-value p-value
deviation (df)®

Age of parent Test 30 36.73  8.00 [—5.20,3.67] —035(56) 0.730
Control 28 3750 885

Number of children  Test 30 400 1.82 [—0.96,0.89] —0.07 (58) 0.943
Control 30 403 175

Age of children® Test 115 1167 631 [—1.12,2.13] 0.61(234) 0.541
Control 121 1117 634

2 Difference was calculated as Test-Control. Cl, confidence interval
b df, degrees of freedom

€ All the children in all the families in each group were considered in these calculations
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Screen-time

The three screen-time questions were individually examined using an independent sam-
ples t-test. The average daily screen-time was calculated as a weighted average and then
analyzed. The time children in the families from the test group spent on screen devices
during weekends (M =3.70 h) was significantly different from that of children from the
control group (M =5.15 h). No difference was, however, seen when looking at the week-
days’ screen-time, or when considering the weighted average for the whole week (see
Table 2).

Looking at the mean screen-time during weekdays, weekends, and the average screen-
time, they were higher than the recommended 2 h/day, in both groups. Based on the
average screen-time, the percentage of children who were, actually, limited to a maxi-
mum screen-time of 2 h/day was only 37% for those whose parents had participated in
the developmental milestones class (test group), but this was still more than the 17% for
the control group.

When asked about the ideal screen-time for children, the test group reported an aver-
age of 1.60 h (SD=0.87, n=30), while the control group reported an average of 1.88 h
(SD=1.68, n=28). When these means were compared to the recommended 2 h/day
(using a one-sample t-test), an interesting finding emerged: the mean of the test group
was significantly different from the recommended threshold, #(29)=— 2.53, p=0.017,
95% CI [— 0.72, — 0.08]; whereas, the mean of the control group was not significantly
different from the recommended 2 h/day, £(27)= — 0.39, p=0.697, 95% CI [— 0.78,
0.53]. This suggests that the parents in the test group were more aware of the need to
limit the daily screen-time to below the recommended threshold.

Reading habits

For this aspect of the study, the families from the test and control groups were sur-
veyed on the two reading habits questions and the responses were then analyzed using
an independent samples t-test. The results showed that the families in the test group
believed that they should start reading to their children at about 3 years of age com-
pared to just over 4 years for the controls (M=2.98, SD=1.79; and M=4.20, SD=2.24,
respectively). Children’s reading time (the time parents read to their children and/
or the time children spent reading) was about 43 min/day for the children in the test
group (M=0.72 h, SD=0.82), compared to about 16 min/day for the control parents

Table 2 Differences between the two groups with regard to screen-time

Question Group Number Mean Standard 95% Cl of difference® t-value p-value
deviation (df)®

Weekdays screen-time  Test 30 292 1.66 [—1.61,041] — 1.19(58) 0.238
Control 30 3.52 2.20

Weekend screen-time  Test 30 3.70 1.69 [— 2.50, — 0.40] — 2.76 (58) 0.008
Control 30 5.15 232

Average screen-time®  Test 30 3.14 1.59 [—1.79,0.11] — 1.77 (58) 0.081
Control 30 3.98 2.06

? Difference was calculated as Test-Control. Cl, confidence interval
b df, degrees of freedom

¢ Calculated as the weighted average
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(M=0.27 h, SD=0.44). Analysis showed that the differences were statistically significant
for both of these aspects of reading habits (see Table 3).

Screen-time-reading time correlation

To find if there was a relationship between screen-time and reading time, a Pearson
product—-moment correlation was run. For the test group (#=30), no significant correla-
tion was found between these two factors, r(28)=0.11, p=0.562. This test also yielded
no correlation between screen-time and reading time for the control group (n=30),
r(28)= — 0.06, p=0.766.

Discussion

For both the test and control groups, the majority of children used screen devices for
more than the recommended 2 h a day (63% of families in the test group with a mean
screen-time of 3.14, and 83% of families in the control group with a mean screen-time
of 3.98). In a previous study in Jordan among teenagers aged 14—18 years, the percent-
age of those who used screen devices above the recommendation was 96% with a mean
screen-time of about 7 h/day (Tayyem et al., 2014). A high screen-time of 6 h/day was
also reported in school children aged 14—19 in Saudi Arabia (Al-Hazzaa et al., 2012),
and 5 h/day for school children in Lebanon (Chacar & Salameh, 2011). In the US, in
2008, the percentage of children aged 4—11 who crossed the screen-time threshold was
65% (Anderson et al., 2008), and, in 2013, it was 46% for children aged 6—11 (Fakhouri
et al., 2013). In Australia, it was 41% for preschool children (Hinkley et al., 2012), and, in
China, 26% of adolescents aged 11 to 16 years reported screen-time of more than 2 h/
day (Cao et al., 2011).

Although the percentages differed from study to study and from country to coun-
try, they all failed to meet the expectations of the recommended guidelines. Despite
being lower than the previous studies in Jordan, Saudi Arabia, and Lebanon, the find-
ings obtained in this study for children’s screen-time in Jordan were very high. Possible
reasons include sedentary lifestyles, excessive use of computers for homework, and the
absence of other perceived alternatives for spending free time such as reading (as this
study results indicated children spent less than 1 h a day reading). Another important
factor is that children may consider mobile devices as a means to be in semi-constant
contact with their friends through messages and social networks, and, at the same time,
be independent from their parents (Ling & Haddon, 2008).

Table 3 Differences between the two groups with regard to reading habits

Question Group Number Mean Standard 95% Cl of difference® t-value p-value
deviation (df)®
What is the appropriate  Test 30 2.98 1.79 [—2.28,—0.15] — 2.29(56) 0.026
agetostartreadingto  ontrol 28 420 224
your child? ’ ’
Reading time Test 30 072 082 [0.11,0.79] 2.65(58) 0.010
Control 30 027 044

2 Difference was calculated as Test-Control. Cl, confidence interval

b df, degrees of freedom
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Some demographic factors were compared across the groups due to their potential
influence on the parent’s motivation to follow the recommended guidelines. The age
of the parents may give us an indication of their level of education. The younger the
parents, the more likely they are to be motivated to follow healthy guidelines for their
children. The number and age of children in the family may indicate how busy the
parents are, as more children could potentially limit the time parents could devote to
each individual child, and children of different ages need different amounts of atten-
tion. No significant difference was, however, found between the two groups regarding
these factors, and this would support the generalizability of the findings.

As to whether the primary prevention educational program impacted the families
and their subsequent behavior: those that participated in the class which addressed
screen-time and reading habits showed better understanding and compliance with
the guidelines than those that had not. However, as to behavior modification, the
only significant difference was found in the screen-time during the weekends. No
such difference was found during weekdays. Part of this difference in screen-time
between weekdays and weekends might be due to normal differences in family sched-
ule between the weekdays and weekends. During weekdays, which are school/work
days, parents might not impose restrictions on their children’s use of screen devices
to do homework or for entertainment/play during their short evening free times, or
the parents might not have the time or the motivation to monitor their children’s
behavior after work; moreover, screen devices may even be used as a way to put the
children out of the parents’ way. During weekends, on the other hand, children have
more free time and the parents have more time and energy to engage their children
and organize healthier alternative activities, like going out with the family or letting
the children play outside with their friends. Furthermore, when considering the aver-
age number of hours per day a child spent on screen devices aggregated for the whole
week (weighted average), the difference was masked and no statistically significant
difference was found.

When asked about the ideal screen-time for children, both groups reported a mean
of less than 2 h. When these means were compared to the recommended 2 h/day,
only the mean of the test group was significantly different from the recommended
threshold. This may indicate that the class the parents in the test group participated
in had affected their knowledge regarding the importance of reducing their children’s
screen-time below the threshold. Yet, this was not enough to fully reduce screen-time
to the recommended guidelines, thus showing that knowledge, alone, did not trans-
late into an effective behavior modification.

Various preventive methods regarding excessive screen-time were used over the
years. Some were obesity prevention programs and some targeted screen-time spe-
cifically. Educating the parents was found to be the most effective method in reducing
children’s screen-time in several studies (Bleakley et al., 2013; Harrison et al., 2006;
Schmidt et al., 2012). Still, other methods should be implemented to reinforce knowl-
edge and enhance outcome including: long-term programs with follow-up classes,
the use of messaging services (SMS for example) to send educational messages (Sha-
piro et al., 2008), and the employment of active screen-time programs, like the use of
video games that require physical activity (Lanningham-Foster et al., 2006).
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The other area addressed by this study was the reading habits of children. Although the
children of the families in the test group read (or were being read to) more than the children
in the control group, the mean reading time was still less than 1 h/day for both groups. Why
was reading time so low? How reading has been adopted in Middle Eastern culture should
be addressed. A recent report documented that the limited availability of books in houses
in Jordan may be one cause for the limited reading time (Department of Statistics/Jordan
and ICE, 2019). The parents’ level of education and their interest in reading may also influ-
ence their children’s love for reading (van Bergen et al., 2017), as modeling plays a key role
in child development. Another factor might be that schools focus on reading for homework
and not on extracurricular or leisure reading, as one Jordanian study showed that reduced
reading time was linked to homework overload and the lack of motivation by teachers and
parents (Batainah & Al-Barakat, 2005).

In addition, the overuse of digital media can limit the time spent on reading. The data
from this study showed that children from the test group spent 5 times more on their
screen devices than on reading, compared to 16 times more for the control group. This is
congruent with Banihani and Abu-Ashour (2015), who studied factors that affected read-
ing habits of children in Jordan. In that study, they warned that digital media has captured
much of the children’s time, and that outside reading is not at the top of a child’s preferred
activities.

Parents, in both of our groups, were also under the impression that they should read
to their children when they are older (about 3 years for our test group and about 4 years
for our control group). Therefore, more comprehensive educational programs need to be
developed to stress the importance of reading for the cognitive development of children,
and to encourage parents to associate their children with books from infancy.

As shown in the findings, the calculation of a Pearson product-moment correlation from
our data showed no significant correlation between screen-time and reading time for either
group. This is similar to findings by Vandewater et al. (2006), but in contrast to several oth-
ers who did find a relationship between screen-time and reading times (Khan et al,, 2017;
Koolstra & van der Voort, 1996). This inability to find a correlation could have been due to
the small sample size of the groups, or due to some factors that were not considered in this

study.

Limitations

The information about the children was obtained from their parents and, thus, might not
have reflected the actual behavior of those children. Direct child interview or behavior
monitoring might have been more appropriate, but this could not be implemented in this
study. Despite our best efforts, we were only able to encourage few families to participate
in our programs, and thus obtained only 30 families for each group. This might have led
to sampling error. In addition, although we measured three factors that we thought might
affect our study variables, there could have been some other potentially effective confound-

ing factors that were not considered.
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Conclusion and recommendations

The results from the current findings in Jordan are fairly congruent with studies else-
where that have shown the increasing global trend of screen device overuse among
children, but they also indicated some possible remedy. The use of pediatric primary
prevention programs to educate families can contribute to improving parental knowl-
edge of appropriate thresholds for children’s screen-time and desirable reading habits.
Short, simple programs raise awareness about the guidelines and produce some behavio-
ral changes, but they are not sufficient to make the parents fully adopt the recommended
guidelines.

Comprehensive long-term programs may be required to achieve the desired goals
and/or other methods may need to be employed to provide and reinforce the necessary
educational material or to motivate parents/children to adopt a healthier behavior. Fur-
ther research into reading is recommended to explore the differences between weekday/
weekend reading, parent—child/child only reading, and paper/digital book reading.

The study of all aspects of a child’s life-style behaviors (screen-time, reading habits,
physical activity, eating habits, etc.) as a whole will give us an even better understanding
of the effects these factors have on the child’s health and future development, for to fully
understand the mountain, it is not enough to examine only a single cave.
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