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Aim: To review evidence of the impact of skipping breakfast on the body weight of children
and young people of Saudi Arabia. Method: A systematic search of the Cochrane Library,
EBSCO (AMED, MEDLINE, and CINAHL), Web of Science, SCOPUS, PubMed, and EMBASE was
conducted in March 2018 to identify primary published research. Additional studies were
identified by hand searching in other sources such as subject-specific journals and grey
literature. Any observational study published in the English language in the last 20 years
(1998-2018), involving healthy children and/or young people (5-24 years) in Saudi Arabia
was included, and the effect of skipping breakfast on their body weight was evaluated.
Pre-defined information was extracted from each study onto a data-extraction form for
evaluation, following the Cochrane method for undertaking a systematic review. Study quality
was evaluated using a Quality Assessment Tool for Quantitative Studies. Results: Eight studies
met the inclusion criteria, of which seven graded weak in quality assessment, while one article
scored moderate. Six studies show that regular breakfast consumption has a protective effect
against overweight/obesity, of which three studies tested the correlation, while controlling
for confounding variables. Two of the eight studies demonstrated no significant correlation.
Breakfast intake was also found to have a positive association with student’s academic
performance, with two out of three trials demonstrating a significant relationship, but in
linking reqular breakfast habit with socioeconomic status, no effect was found. Conclusion:
The findings suggest that skipping breakfast is associated with a higher risk of overweight
and obesity in children and adolescents in Saudi Arabia and thus breakfast consumption is
associated with a reduced risk of overweight and obesity. However, in view of the array of
methods used to define breakfast skipping and overweight/obesity, as well as the less robust
nature of observational studies, we cannot conclusively assume this relationship, suggesting
further more controlled studies are required.
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Globally, obesity rates have risen markedly from 1975 to 2014, increasing from 3.2% to
10.8% in males, and from 6.4% to0 14.9% in the female population [24]. This constitutes
a large financial and health burden on society ([34]; WHO, 2016). In Saudi Arabia, for
example, the World Obesity Federation (2015) reported that the prevalence of obesity
was 24.1% in males and 33.5% in females in 2013. A global epidemic level has been
reached in childhood obesity as well. In 2012, there were 23.8% and 22.6% of boys
and girls, respectively, who were overweight or obese in developed countries, while
the percentages were 12.9% and 13.4%, respectively, in developing countries [51].
While in Saudi Arabia the 2010 estimated prevalence of overweight and obesity among
school-aged children was 19.6% and 7.9%, respectively, higher rates were reported for
adolescents, with 26.6% overweight and 10.6% obese [22]. Body weight status during
early life - whether overweight or underweight - has a direct impact on the overall
health of an individual by its consequences later throughout the life course [2].

Nutritionally, breakfast is deemed to be the most essential meal of the day [60].
Many studies have shown the proven positive impact of breakfast in appetite reg-
ulation [4] and in reducing the risk of type 2 diabetes [53]. Despite all these facts,
breakfast is frequently skipped, especially among the young generation, with almost
74% of female students being found to be skipping or irregularly consuming breakfast
in Saudi Arabia [48].

Many causes of skipping breakfast and changing eating patterns could be consid-
ered. For instance, Saudi cultural and economic shifts, such as a recent increase in
the number of working mothers together with the increasing economic wealth of the
population may have contributed to changing family habits and food choices [8, 9, 54].
This has been found to have had a negative impact on children’s breakfast intake [59].

Appetite has been found to fluctuate across the course of a day, with its lowest point
occurring in the early morning; thus, the relatively early school and work start time in
Saudi Arabia may contribute to a reduced appetite [28, 33].

Research from other countries have indicated a correlation between skipping break-
fast and obesity and overweight in children and adolescents, but the evidence are
contradictory between studies. It was found to be significant only for boys in several
studies [21, 61, 62, 67], while in others, significant only for girls [29, 36, 52, 66]. On the
other hand, some studies take into consideration that apart from just skipping break-
fast, there are other family behavior factors and breakfast locations that indirectly
influence body weight changes, [43, 64], and some studies address nutrient intake
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along with breakfast as predictors for overweight prevention [6, 66, 73]. Howeuver,
surprisingly, Hopkins et al. (2017) demonstrated no significant effect of breakfast intake
on body weight in adolescents of urban families living in the USA.

With all this uncertainty and a lack of adequate research examining the hypothesis
of an association between breakfast skipping and body weight in Saudi children and
young people, this systematic review aims to review the evidence on the impact of
skipping breakfast on the body weight of children and young people of Saudi Arabia
and the strength of that impact. The objectives of this review are:

- To evaluate the association between breakfast skipping of children and young
people and their body weights.

- To establish a comprehensive picture of the phenomenon through different stud-
ies conducted in different regions of Saudi Arabia where the issue of skipping
breakfast is common.

Many different approaches and frameworks have been developed as a guide for con-
ducting systematic reviews [23, 39, 42]. These guidelines are similar in linking to the
main concept of a systematic review but have minor differences. The Cochrane online
framework includes an easy-to-access handbook, tools for review of studies, and pro-
vides an online short training course on the process of conducting a systematic review.
Reviewers following the Cochrane method are also able to use tools from different
sources according to the suitability [26, 39]. Therefore, the Cochrane approach was
selected to be used for the current systematic review. Although the Cochrane hand-
book for systematic reviews of interventions is designed mainly for randomized trials,
it can also be used for supporting reviews thatinclude other observational studies [39].
Following Cochrane guidance, a protocol for this systematic review was registered on
PROSPERO (2018) with the registration number CRD42018094084.

2.1. Inclusion and exclusion criteria for selection of studies

2.1.1. Type of studies

All types of studies, including observational studies, were considered for this system-
atic review as no experimental studies were identified during a preliminary scan of
the literature. Furthermore, the publication period extended over the past 20 years
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to include studies published from 1998 to 2018 as the initial background search of 10
years yielded only a few studies.

2.1.2. Type of participants

Only children and young people living in Saudi Arabia were included. The subjects’ age
in primary studies ranged from 5 to 24 years, as they are all students (from primary
school to undergraduate university). Children under 5 years were excluded as their
breakfast habits may differ from older children, taking into account that they are at
home generally and therefore having the access to food differently. Participants of both
genders were included and no study with disease-specific participants was eligible.

2.1.3. Types of intervention and comparison

All studies that considered breakfast as an intervention were included, whether consid-
ered alone or evaluated with other lifestyle variables. Furthermore, the current review
included studies that define breakfast skippers as people who consume breakfast a
few times a week, as well as studies that define them as never or rarely consuming
breakfast.

2.1.4. Types of outcome measures

Body weight was the main outcome measure identified in the present review, and this
was measured in terms of Body Mass Index (BMI). Considering that age ranges varied,
all different cut-off references were included with no specifications.

Moreover, two secondary outcome measures were included. First, students’ aca-
demic achievements as measured and classified, if applicable, by the Saudi grading
system into ‘Excellent, Very good, Good, Pass, and Fail’ [25]. Second, the socioeconomic
status (SES) of participants and their families, using, if applicable, the classification of
‘low, medium, and high” in terms of their income, educational level, and occupation.

2.2. Search strategy

One reviewer selected studies for inclusion in the review, following stages 1 to 5 of
the Cochrane process. Stage 1 (Bibliographic database search): as guided by Cochrane
[39]; the following bibliographic databases were located during March 2018:
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« Cochrane Library
- EBSCO: AMED

- EBSCO: MEDLINE
« EBSCO: CINAHL

- Web of Science

- SCOPUS

+ PubMed

- EMBASE

By using the following PICO question [37]: What is the impact of skipping breakfast
on the body weight of children and young people in Saudi Arabia?, Figure 1 shows the
retrieved key terms which were used for the systematic search. The ‘OR” operator was
used in each category below, then an ‘AND’ operator was used to combine those terms
to identify relevant articles. An example of one electronic search strategy is provided

in Appendix 1.
‘ — — — S
S <"breakfast - . "quy

«children, «"Saudi «"skip* consume™, \geéght ot
"young student™", breakfast", bconi?m?" g yytvelg ’
people”, Saudi, "Saudi "breakfast reakiast'. obe5| Y,
adolescent*, Arabia". skip*", obese, "
youth, breakfast. « Combined g‘ﬁlﬁﬁfﬁ'gd ,
teenage*, « Combined with "OR' s index"
schoolboy*, with 'OR' «Combined 1r’ﬂtass index",
schoolgirl*, with 'OR' fa nfeshst,
student, weigt
pupil*. gain*".
. . « Combined
\(Ilv%r:w%rgd with 'OR'

Figure 1: Literature search terms; P = population, | = intervention, C = comparison, and O = outcome.

Stage 2 (Hand searching)

Referring to the Cochrane [39], subject-specific journals, such as BMC Obesity, BMC
Nutrition, Nutrition Journal, and Journal of Nutrition Science were searched manually for
articles that examine the habit of breakfast intake in Saudi Arabia and its effect on
body weight. The searching panels in those journals were not of the same level of
advance as in the bibliographic databases, therefore, the keywords used were limited
to ‘breakfast, skipping, and Saudi Arabia’.

DOI 10.18502/ajne.v3i3.3588 Page 71



Arab Journal of Nutrition and Exercise Hanan S. Alhilabi and Anne Payne

Stage 3 (Grey literature)

Sources such as Google Scholar, Openthesis, DOAJ, Ethos, and Open grey were searched
for any PhD thesis or unpublished studies. The following stages of search (4 and 5) will
be explained after the study selection section.

2.3. Study selection

Retrieved studies from stages 1 to 3 were screened in two ways for removing any
duplication. Manually by looking at titles and then by the Mendeley ® Software for
reference management (2018). Afterward, both lists were checked and compared.
Following that, studies’ titles and abstracts were screened against the inclusion
criteria for the purpose of selecting the relevant and excluding any irrelevant articles.
In case of being unsure, the full article was reviewed to make the final decision [39].

Stage 4 - of searching - (Hand searching of the sources)

The reference list of all finally selected studies was screened in order to locate any
potentially relevant studies.

Stage 5 (Citation search)

In terms of forward citation search, Web of Science database was used to check if any
included studies were cited by other articles that may be relevant for this review.

2.4. Data extraction and study quality assessment

Two independent reviewers performed the process of data extraction and study-
quality assessment of the selected studies. For data extraction, it was recommended
to design a form suitable for the review, as it can vary from topic to topic [39]. Thus, a
specially designed form was used for that purpose (Appendix 2) that included the key
items recommended by the Cochrane for data extraction [39].

The Effective Public Health Practice Project (EPHPP) quality assessment tool for
quantitative studies (Appendices 3 and 4), established by Thomas and Ciliska in 1999
[45], was utilized for the current review, as it is suitable for all quantitative studies and
covers the quality assessment domains. It is also simple, easy to use, and showed a
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fair inter-rater agreement in terms of individual domains, and an excellent agreement
of final decision [20].

Both data extraction and study-quality assessment steps were undertaken first in
a pilot phase. It was completed independently by both reviewers using two studies,
to check for any modification needed. It was planned that in case of any disagree-
ment between both reviewers, this would be resolved by discussion, consulting a
third reviewer, or if needed the author of the primary study will be contacted for any
additional information required to aid in solving the disagreement.

2.5. Data synthesis

Once data was extracted and the quality of each study was assessed, a descriptive
analysis of all included studies was undertaken. A narrative synthesis was also per-
formed in combination with the analysis of risk of bias between studies. Moreover, due
to the considerable heterogeneity between the included studies in terms of interven-
tion and outcome definitions, a quantitative analysis of the results and meta-analysis
was not appropriate.

2.5.1. Ethical consideration

Conducting a systematic review does not require any ethical approval, however, ethical
requirements were highly considered in the primary studies for evaluation and quality
assessment.

3.1. Identified studies

Details of the search process results are presented in the Preferred Reporting Items
for Systematic Reviews and Meta-analysis (PRISMA) flow diagram (2015) in Figure 2.
A total of 57 articles were screened to remove duplications (n = 16). The remaining
41 studies were screened for their titles and abstracts, of which 26 did not meet the
inclusion criteria. The final 15 articles needed a full-paper review in order to make the
decision, which yields back only 8 eligible articles to be included, while 7 articles were
excluded due to reasons listed in Figure 2. Forward and backward citation searches did
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Figure 2: PRISMA flow chart of search result and selection process.

not result in any potentially relevant studies. Therefore, the final number of included

studies was eight.

3.2. Descriptive analysis of included studies

The summary of studies characteristics and key findings are presented in Table 1.
All included studies used the cross-sectional design in their method. The geographic
location varied among those articles. Two studies have covered three major cities
(Jeddah, Riyadh, and Alkhubar) in Saudi Arabia [13, 14], while one study covered a
governorate in the eastern part of the country [19]. The remaining five studies [1, 12,
15,17, 18] have surveyed one city each, resulting in covering different areas around the
country. These cities and areas were: Arar ‘northern’, Riyadh -twice - ‘central’, Jeddah

‘western’, and Rass ‘central’, respectively.

3.3. Study participants

Both genders were involved in three studies [1, 13, 14]. Only one considered females
alone [15], while Amin et al. (2008), Alsubaie (2010), Alenazi et al. (2014), and Alretha-
iaa et al. (2010) have included only male participants in their surveys. As shown in
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Table 1, the participant’s age groups ranged from 5 to 24 years old, at different school
levels.

3.4. Definition of intervention/comparison

There were variations in terms of defining ‘breakfast skipping” among included articles
(Table 1). Five studies have considered the frequency of breakfast intake/week as a
method, either by categorizing them into 3-4 groups as in Alsubaie (2010), Aloboudi,
(2010), Alhazzaa et al. (2012), and Alrethaiaa et al. (2010); or numerical data of break-
fast intake frequency without categorization as found in Alhazzaa et al. (2011). Two
studies defined skipping as irregular breakfast intake compared to regular intake Ale-
nazi et al. (2014), and Abalkhail and Shawky (2002). While Amin et al. (2008) have
combined two methods of identification. In other words, using ‘yes, no" question for
asking if breakfast was taken at home on the same day of the interview, as well as
the frequency of breakfast intake/previous week. Moreover, most studies have used
a self-reported questionnaire for defining the intervention, while only two depended
on an interview using a structured questionnaire (Table 1).

3.5. Definition of the main outcome

Body weight outcome definitions also varied across the included studies (Table 1).
Overweight/

obesity was defined by height and weight measurements to determine BMI, but the
cut-off values were referenced differently among the studies. However, that was not
clearly defined in two papers Alenazi et al. (2014) and Aloboudi (2010). The cut-off
references in the remaining six studies were the I0TF by Cole et al. (2000), the adult
reference [70], the National Institutes for Health [50], and the National Health and
Nutrition Examination Survey (NHANES) by Must et al. (1991).

BMI was not the only indicator, Alrethaiaa et al. (2010) and Alhazzaa et al. (2012)
have considered combining BMI with % of body fat (%BF), and visceral fat (VF); as
well as waist/height ratio (WHtR), respectively, in terms of defining abdominal obesity.

3.6. Studies quality assessment

Both reviewer’s feedbacks were similar in terms of assessing the risk of bias, except
for two papers, where there was a disagreement in the final scoring and resolved
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TABLE 2: Analysis of study quality for included articles.

Study Reviewer Eij: ction g:;?gn Confounders Blinding c?;::ction Withdrawals g:‘ﬁ':"
| ' @ O @ ®» 6 o @
y

(2002) 2 o w w w w ™ w
Alenazi et al. ! % & w w w . w
(2014) 2 W w w w w N w
Alhazzaa et ! O & ‘ O . ‘ G
al. (2011) 2 O W ‘ O . G O
Alhazzaa et ! 0 - w w 0 ' W
al. (2012) ) ) i ‘ W = @ W
Aloboudi ! ™ w w & o N w
(2010) 2 w w w w w N w
Alrethaiaa et ! ‘ U O & ‘ ‘ W
al. (2010) ) . W ‘ i . ‘ &
Alsubaie ! . U w L 0 ' w
(2010) 2 W w w w w N w
Amin et al. ! W U U 0 . ‘ W
(2008) : @ W = W ® ® w

. = Strong, 0 = Moderate, W = Weak, ‘ = N/A.

via discussing and reviewing the dictionary attached to the quality assessment tool
(Appendix 4). Although both reviewer’s scorings in the final stage were the same in
terms of the overall rate of each study, there were some minor differences in the
scoring rate of each section of the tool (Table 2). The majority of studies scored weak
in the current review except for one study Alhazzaa et al. (2011) which had a moderate
risk of bias.

3.7. Synthesis of key findings
3.7.1. Skipping breakfast and body weight

An association between skipping breakfast and BMI status of participants was found
in six papers. Alsubaie (2010) found an independent and positive association between
regular breakfast intake and having low BMI with a p value of < 0.001 when controlling
for confounding factors such as students’ age, type of school, and parent’s education.
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The same was found by Alhazzaa et al. (2012) when controlling for the effect of age
only, the survey indicates that consuming breakfast on < 3 days per week was signifi-
cantly associated with overweight and obesity (aOR 1.44, 95% Cl 1.20-1.71, p = 0.000),
it was also associated significantly with abdominal obesity (aOR 1.47, 95% Cl 1.22-1.76,
p = 0.000). While Alhazzaa et al. (2012) controlled for age concluding that there was a
statistically significant relationship between breakfast eating and BMI in both females
(r = -0.09, p < 0.001) and males (r = -0.13, p < 0.001); however, it was noticed that
it was statistically significant but not clinically significant as the r value, as shown, is
very low.

Aloboudi (2010), and Alenazi et al. (2014) found that frequent breakfast skippers
were more likely to have an abnormal weight (overweight/underweight) with a sta-
tistical significance of (p = 0.046) and (p < 0.001, OR 0.02), respectively. While Amin
et al. (2008) showed that significantly more obese versus none obese children were
likely to have breakfast only 3-6 times/week (OR 2.6, 95% Cl 1.9-3.6, p < 0.001) Of < 2
times/week (OR 1.6, 95% Cl 1.2-2.2, p < 0.001). Also, taking breakfast at home had an
inverse relationship with the development of obesity and overweight (OR 0.54, 95%
Cl 0.33-0.89, p = 0.018).

On the other hand, the remaining two studies have indicated no significant rela-
tionship between breakfast intake and BMI status [1, 17] (Table 1). However, the latter
did not provide sufficient statistical data to support the findings, as no p value was
mentioned.

3.7.2. Secondary outcomes

Half of the studies did not include the measurement of socioeconomic status (SES) as
illustrated in Table 1. Abalkhail and Shawky (2002) and Alsubaie (2010) have evaluated
the association of socioeconomic status with breakfast intake status and found no
difference in regular breakfast intake by SES. While Alsubaie (2010) and Amin et al.,
(2008) examined the relationship of SES with BMI status, Alsubaie (2010) found no
association, but Amin et al. (2008) stated that living in urban areas (OR 1.85, p = 0.011),
low maternal education (OR 1.87, p = 0.020), maternal occupation status (OR 1.85, p
= 0.014), and being in small family (OR 1.95, p = 0.004) have significantly positive
association with being overweight or obese. The same was indicated by Alhazzaa
et al. (2012), but the SES was not clearly measured or classified. It was based on
an assumption that children in private schools have higher SES and vice versa. The
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survey indicated that being in private school was significantly associated with being
overweight or obese (aOR 1.50, 95% Cl 1.26-1.78, p = 0.000).

The breakfast intake and academic performance association was measured only in
three studies [1], [15], and [18]. Alsubaie (2010) found a negative association between
low academic performance and eating breakfast regularly with a p-value of < 0.001.
Abalkhail and Shawky’s (2002) findings indicated that regular breakfast intake has an
influence on school performance, 95% Cl reporting 62.9-83.1 for fail/pass, 77.7-90.3
for good, 82.5-89.9 for very good, and 83.8-91.8 for excellent in reqular breakfast
consumers. While Aloboudi (2010) found insignificant association.

3.7.3. Summary

In terms of the main outcome, the evidence generally indicates that breakfast skipping
has a negative effect on student’s body weight. Therefore, students who skip breakfast
are more likely to have a higher BMI than those who take breakfast reqularly. Gender
and age effects are demonstrated as strong confounders, showing that females and
older subjects are more likely to skip breakfast. The overall weakness of study quality
has limited the strength of evidence, largely a consequence of poor study design
and a poor description of the study design in published papers, with uncontrolled
confounding factors.

This systematic review indicates that regular breakfast intake reduces the risk of over-
weight and obesity in children and young people in Saudi Arabia. They are more likely
to have a normal BMI levels when compared to their peers who skip breakfast. Similar
findings have been reported in the literature outside Saudi Arabia [6, 21, 29, 36, 43, 52,
61, 62, 64, 66, 67, 73]. Similarly, a systematic review and meta-analysis involving 19
observational studies conducted in Asian countries suggested the protective effect of
breakfast consumption against developing overweight and obesity [41]. Also, in the
USA children who skipped their breakfast are reported as having elevated levels of
BMI when compared to consumers of breakfast [30].

However, in this present systematic review the relationship between breakfast and
BMI was not statistically significant in two small studies by Alrethaiaa et al. (2010) with
n = 357 subjects and Abalkhail and Shawky (2002) with n = 800 subjects. Both are in
agreement with the recently published cross-sectional survey on 239 US adolescents
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by Hopkins et al.’s (2017), where the effect was also not significant (p < 0.10). However,
their focus group was only low-income urban families, and mostly African Americans,
which cannot be generalized to the whole population [31].

44. Intervention and outcome definitions

This present systematic review has identified considerable variation in the method
of defining overweight/obesity and measuring breakfast intake in this research field.
Van Lippevelde et al. (2013), Tin et al. (2012), Tee et al. (2018), and Hopkins et al. (2017)
used the same definition of breakfast as ‘any food’ consumed after wake up in the
morning, while Utter et al. (2007) was focusing on ‘at home breakfast” and defines
it as ‘anything’ eaten ‘at home’ before going to school. A question could be raised
here, whether eating ‘anything’ could be considered as enough to reflect breakfast?
Only Arora et al. (2012) defined breakfast as the first ‘'meal’ consumed in the morning.
Adolphus, Lawton, and Dye (2013) suggest including breakfast frequency and compo-
sition in the evaluation, as well as distinguishing between weekends and weekdays.
Unfortunately, no specification was indicated among included studies.

Moreover, the four different cut-off references found in the included studies have
also created confusion. In the USA three reference values were compared on chil-
dren and adolescents [35]. They reported similar estimates among three reference
values, but they were not identical, especially when observing different age groups
and genders. Inconsistency in comparison findings were found [35] and similar obser-
vations were presented by Wang and Wang (2000). Surprisingly, found significant
differences between overweight and obesity prevalence - in percentages - in their
sample of French children when comparing between four BMI cut-off values. The
findings revealed 16.3%, 18.1%, 20.6%, and 23.9% of overweight and obesity using
French, Cole et al.'s, CDC, and Must et al.’s values, respectively [58].

Abrantes, Lamounier and Colosimo (2003) and Flegal et al. (2001) have recom-
mended the use of Cole et al.’s cut-off values for international level comparisons.

4.2. Considering other factors

This systematic review has found the same level of effect in both genders, which
supports the findings of Nurul-Fadhilah et al., (2013) and Croezen et al. (2009). An age
difference effect was also observed, as younger children are more likely to regularly
consume their breakfast, as previously reported in earlier studies [6, 21, 62, 64, 66].
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It is well-known that observational studies do not reflect the cause and effect rela-
tionship [38]. However, several lifestyle and dietary factors that underlie the associa-
tion between skipping breakfast and weight status were found both in the literature
and reviewed papers. For instance, regular breakfast intake was strongly associated
with less consumption of high-fat food, and soft drinks; and more consumption of milk
and dairy [13, 18]. BMI levels were also associated with physical activity, consumption
of sugar-sweetened beverages, and snacking habits [14, 17, 18]. Moreover, eating with
family negatively [17] and eating away from home was positively [19] associated with
obesity and overweight.

4.3. Secondary outcomes

4.3.1. Socioeconomic status (SES)

Among all indicators of SES measurement, the income level was missing. Also,
Abalkhail and Shawky (2002) have considered only mother’s education and employ-
ment status. In Uganda, mother’s educational status was the stronger predictor for
children’s health and nutrition status when compared to other SES indicators [68], the
same finding was reported in Cambodia [47], and China [72] but that was only for
rural areas. Al-agha et al. (2017) have explained that generally as children’s eating
patterns are mainly influenced by their mothers, therefore mother’s education and
occupation have a strong impact on their health and nutritional status. However, recent
Spanish cohort demonstrated a significant direct impact of both parent’s SES on the
health of their children, in fact, they also found that the effect was more from father’s
than mother’s SES [55]. Fortunately, Alomar, Parslow and Law (2018) have recently
formulated two new indices that cover the SES diversities over all geographical regions
in Saudi Arabia, as well as a SES classes, established from common perceptions of the
population. It is anticipated that these suggested indices will contribute to a significant
improvement in research in this field if a unified tool for SES is available in Saudi Arabia.

4.3.2. Academic performance

The analysis of Abalkhail and Shawky (2002), and Alsubaie (2010) were concerned
with overall academic performances. However, it could be argued that self-reported
academic performances in both papers may have resulted in inaccurate reporting,
especially when it comes to a sensitive area for students [65].
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Aloboudi (2010) focused on three subjects to evaluate the academic performance
(Math, Science, and Reading). Arguably, there could be a chance of subject grades
variability, children may achieve differently in different subjects as found by Ma (2001).
It could also be anticipated that for that reason the result showed an association but
failed to reach the significant level.

4.4. Ethical considerations

All included studies state that research approvals was obtained from different gov-
ernmental authorities. In Saudi Arabia, the main ethics committee is The National
Committee of Medical and Bioethics (NCBE) [32]. However, the primary studies of
this current systematic review did not state clearly the inclusion of that registered
committee.

In addition, children are categorized as a ‘vulnerable’ group, and additional precau-
tions should be taken into account when conducting research involving this category
[10]. The Research Ethic Guidebook (2018) clearly emphasizes the importance of chil-
dren and parents consents and this is also found at the top of almost all ethic guidelines
of Arabian countries [11]. However, 5 out of 8 papers in the present systematic review
did not state whether any participants or parents informed consent was obtained.
One study stated that in Saudi Arabia parent’s consents are not considered necessary
especially when there is an approval from the Ministry of education [18].

4.5. Strength and limitation

This systematic review has successfully reached its aim of identifying studies evaluat-
ing the nutritional habits of children in many different cities around Saudi Arabia, both
from published and unpublished sources, to reduce the chance of publication bias. This
is the first study, to the best of the author’s knowledge, to investigate the correlation
between breakfast habit and children’s body weight for that particular country. The
review has also succeeded in correlating the relationship. However, several unavoid-
able limitations were observed and should be acknowledged.

A limited number of relevant studies were obtained, most of which failed to focus
on breakfast as the main element of investigation. With a shortcoming caused by the
study design. Moreover, failure to undertake meta-analysis was due to the clinical
heterogeneity of interventions and outcomes [39]. Lack of standardized definitions of
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breakfast intake/skip, overweight/obesity, and the secondary outcomes were signifi-
cant among the included studies. Which may contribute to incomparable variations in
evidence.

Overall, this systematic review suggests that breakfast consumption is associated with
reducing the risk of overweight and obesity in children and young people living in Saudi
Arabia, by having a direct impact on their BMI. However, the overall quality of included
studies was not strong enough to support that evidence. Therefore, ascertainment and
causality should not be assumed based on findings of this review, strongly suggesting
a need for further large research studies in this field, to answer the question of the
mechanism of that impact.

In addition, our findings suggest adopting awareness programs for children and
their families, with more focus on adolescents. Such programs should target schools,
universities, community centers, and media in highlighting the impact of breakfast
intake in the prevention of overweight/obesity. Additionally, when children are not
consuming breakfast at home, it could be highly beneficial to have healthy breakfast
meal sessions at school before starting their academic lessons, where children are
able either to bring their packed breakfast or have a balanced meal from the school,
organized by dietitians.

In research, there is a need for a unified definition of breakfast and how to measure
its frequency, a unified cut-off values of BMI suitable for the Saudi population, as well
as a well-known index of measuring SES. This will all ensure a higher level of evidence
reported in Saudi studies.

This research was conducted as a part of the MSc Advanced Professional Practice
program with the University of Plymouth, UK, and the authors declare no conflict of
interest or funding for this project.
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Appendices

Appendix 1: Electronic search strategy

anreos

hitp ety 3

TX ( children OR “young
people™ OR adolescent”
OR youth OR schoolboy*

OR schoolgir* OR

student’ OR pupil* OR

teenage® ) AND TX (
“body weight” OR

bodyweight OR obesity

Print Search Hestory EBSCOhos!

Limiters/Expanders
Limiters - Published Date:
19980101-20181231

Search modes -
Boolean/Phrase

OR obese OR overweight

OR BMI OR "body mass

index” OR fatness OR
“weight gain™ ) AND TX (

“Saudi student™ OR

Saudi OR "Saudi Arabia” )

AND TX ( "skip*

breakfast™ OR “breakfast
skip*” OR breakfast ) AND
TX ( “breakfast consume**
OR “consume* breakfast”

)

S1 AND 52 AND S3 AND

S4 AND S5

“skip” breakfast” OR
“breakfast skip*™ OR
breakfast

Search modes -

Limiters - Published Date:
19980101-20181231
Search modes - Find any
of my search terms

Limiters - Published Date:
19980101-20181231
Search modes - Find any
of my search terms

W
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Last Run Via

Interface - EBSCOhost
Research Databases
Search Screen - Advanced
Search

Database - CINAHL Plus with
Full Text

Interface - EBSCOhost
Research Databases
Search Screen - Advanced
Search
Database - CINAHL Plus with
Full Text

Interface - EBSCOhost
Research Databases
Search Screen - Advanced
Search

Database - CINAHL Plus with
Full Text

Interface - EBSCOhost
Research Databases
Search Screen - Advanced
Search
Database - CINAHL Plus with
Full Text
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BNT08
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hitp itweb a

"Saudi student™ OR
Saudi OR "Saudi Arabia”

“body weight” OR
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OR obese OR overweight
OR BMI OR "body mass
index” OR fatness OR
“weight gain™
children OR "young
people” OR adolescent®
OR youth OR schoolboy*
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student* OR pupil* OR
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Appendix 2: Data extraction form
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Bodyweight change

Socioeconomic status

Academic
performance

Confounding factors

Crud (correlation
between intervention
and..)

Adjusted (correlation
after adjusting some
factors)
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Appendix 3: EPHPP quality assessment tool for
quantitative studies

PP

Ith Practice Project

QUALITY ASSESSMENT TOOL FOR
QUANTITATIVE STUDIES Effective Public

COMPONENT RATINGS

A SELECTION BIAS

Q1) Are the ndividuals selected 1o pamicipate in the study likely 10 be representative of the target population?
1 WVery ooty
7 Somewhat ikely
3 Mot ikely
4 Can'teell

102y What p ge of selected mdrnduals agreed to partcipate
1 B0 100% agreement
2 B0 - 79% agpenmant

3 le3s than 0% agreement

4

5

Mot applscable
Can't tell

RATE THIS SECTION STRONG MODERATE WEAK
See ductionary 1 2 3

B) STUDY DESIGN

Indicate the study design
Randomared controlled tnal
Controlled chnecal tnal
Caohort analybc (two group pre + post]
Case-control

Cahaort [one growp pre + post (before and abter])
b‘“wlﬂ!“

Can't 1ell

Was the study described as randomired? W NO_go te Component C
No Yes

L R R

I Yes. was the method of randomization described? (See dictionary)
No Yes

i Yes. was the method appropriate? |See dichionary|

No Yes
RATE THIS SECTION STRONG MODERATE WEAK
See dictionary 1 2 3
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(01)  Were there imp diffe [ groups prior to the intervention?
1 Yes
7 Mo
3 Can'ttell

The lollowing are examples of confounders:
Race
Sex

Mantal status/famdy

Age

SES (ncome or class)

Education

Health status

§  Pre-nitenvention scofe on GUICOME Mensune

102} Wyes. indicate the percentage of relevant confounders that were controlled (either in the design (e.q.

stranfication, matching) or analysis)?

3 Less than 60% (few or none)
4 Can'tTell

RATE THIS SECTION STRONG MODERATE
See dictionary 1 2

D) BLINDING
(01)  Was (were) the outcome sssessor(s) aware of the intervention or exp

1 Yes
2 Ne
3 Can'toell

(02)  Were the study participants aware of the research question?
1 Yes
2 No
3 Can't tell

RATE THIS SECTION STRONG MODERATE
See dichonary 1 2

El DATA COLLECTION METHODS

101} Were data collection tools shown to be valid?
1 Yes
7 No
3 Can'tiell

102} Were data collection tools shown to be reliable?

1 Yes

7 Neo

3 Can'teell
RATE THIS SECTION STRONG MODERATE
See dictionary 1 2

"

DOI 10.18502/ajne.v3i3.3588

Page 98



Arab Journal of Nutrition and Exercise Hanan S. Alhilabi and Anne Payne

il WITHDRAWALS AND DROP-OUTS
(0)  Were withdrawals and drop-outs reported in terms of numbers and/or reasons per group?

1 Yes
7 No
3 Con'tiell
4 Not Apphicable (1e. one time surveys of mteniews)
102} Indicate the ge of p wleting the study. (If the percentage differs by groups. record the
lowest).
1 80-100%
1 60-79%
3 less than 6%
4 Can'riel
5 Not Apphcable (i e. Retrospective case-control]
RATE THIS SECTION STRONG MODERATE WEAK
See dichonary 1 2 3 ot Apphcable

(@) What percentage of participants received the allocated mtervention or exposure of interest?
1 80-100%
2 60-19%
3 less than 60%
4 Can'tiell
(02)  Was the 1 of the intervent i?
Yes

Mo
Can't 1ell
(@3) ks ot hikely that subjects received an unintended intervention (contamination or co-intervention| that may
mfluence the results?
4 Yes

5 No
6 Can'tiell
H) ANALYSES
(01)  Indicate the wnit of alloc stion (circle one)
gar f | practice/office ndnadal
102)  Indicate the unit of analysis icircle one)
g f | practice/office wdrinchual
(@3} Are the statistical methods appropriate for the study design?
1 Yes
2 Ne
3 Can'viell
104} s the analyss performed by intervention allocation siatus (1e. infention to treat) rather than the actual

1 Yes
2 No
3 Cantiel
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COMPONENT RATINGS
Pease transcribe the mformation from the gray boxes on pages 1-4 onto this page. See dictionary on how 1o rate this section

A SELECTION BIAS STRONG MODERATE WEAK
1 2 3
B STUDY DESIGN STRONG MODERATE WEAK
1 F 3
C  CONFOUNDERS STRONG MODERATE WEAK
1 i 3
0 BUNDING STRONG MODERATE WEAK
1 2 3
E DATA COLLECTION
METHOD STRONG MODERATE WEAK
1 F 3
F WITHDRAWALS AND
DROPOUTS STRONG MODERATE WEAK
1 1 3 Not Apphcable
GLOBAL RATING FOR THIS PAPER [circle one):
1 STRONG ino WEAK ratings)
H MODERATE fone WEAK rating)
3 WEAK (two or more WEAK ratings)
With both reviewers discussang the ratings

Is there a descrepancy between the two reviewers with respect 1o the component (A-F) ratings?

Mo Yes
H yes, indscate the reason for the discrepancy
1 Oversight
H Drfferences n mterpretanon of cntena
3 Differences in mterpretation of study
Final decision of both reviewers (circle one} 1 STRONG
2 MODERATE
k] WEAK

DOI 10.18502/ajne.v3i3.3588 Page 100



Arab Journal of Nutrition and Exercise Hanan S. Alhilabi and Anne Payne

Appendix 4: The dictionary of EPHPP quality assessment tool

Quality Assessment Tool
for Quantitative Studies P P

Dictionary Effective Public tealth Practice Project

The purpose of this dichonary is to describe dems in the lool thereby assisting raters lo score study quality. Due to
under-reporting o lack of clanty in the pnmary study, ralers will need to make judgements about the extent that beas
may be present. When making judgements about each component, raters should form thesr opinion based upon
niormabion contaned in the study rather than malang nferences about what the authors ntended. Mixed methods
studies can be quality assessed using this tool with the quanbitalive component of the study

A) SELECTION BIAS

{Q1) Parbopants are more lely 1o be representative of the targed populabon if they are randomily selected from a
comprehensave kst of indnaduals in the targel populabion (score very liely). They may nol be representatve d they are
melerrod from a souros (@ g chiec) n a systemabc manned (scom somewhat baty) of self-relermed (scofe not bely)
{Q2) Relers ko the % of subyects in the conlrol and nilerventon groups that agreed ko parbcpate n the study belore
they were assigned lo nlenvenbon or conlrol groups

B) STUDY DESIGN

In thes sochon, raliers assass the bkokhood of bars due 1o the alocabon process n an expermental study  For
observabonal studwes, raters assess the exdent that assessments of exposure and outcome are likedy 1o be
ndependenl  Generally, the lype of dessgn i a good ndscalor of the extent of bas In stronger desgrs, an equivalent
control group s present and the allocabon process i such that the mvestigalors are unabile 1o predict the sequence

An axpenmental desgn where mvesigalors randomiy allocale elgible peopls 1o an inlerventon or control group. A
rater should descnbe a study as an RCT i the randomaabon sequence allows each study partcpant 1o have the same
chance of recenang each miervenbon and the nvesbgalors could not predict whach mlervenbon was next. If the
nvesbgalors do nol describe the allocabon process and only use the words ‘random’ o ‘randomily’, the study »
descnbad as & conbrolied chrecal tnal

Seo balow for more dotas

Was the study described as randomized?

Score YES, if the authors used words such as random allocabon, randomly assgned, and random asssgnment
Scors NO, i no manbon of randomizabon s made:

Was the method of randomization described?
Score YES, if the authors deacnbe any method used lo generale a random allocabon sequence

Scoee NO, f the authors do not describe the allocabon method o describa methods of allocabon such as altemabon,
carsg record numbers, dales of bath, day of the week, and any allocabon procedure that i entiely ransparent belore
assgnment, such a3 an open ksl of random numbers of assgrments

W NO s scored, then the study i a controlled climcal inal
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Was the method appropriate?

Score YES, f the randomizabion sequence allowed each study parbapant to have the same chance of recenang each
niarvenbon and the invasbgators could not pradect whech intervention was naxt. Examplas of appropnale approaches
nclude assgnment of subyects by a ceniral office unaware of subgect characlensbcs, or sequenbally numbered, sealed,
Opaque envilopes

Score NO, if the randomizabon sequence i open 1o the indwduals responaible for recruiting and allocaling parbapants
or prowding the ntervenbon, sance those ndanduals can mfluence the allocabion process, erther knowangly or
unknowngly

I NO s scored, then the study = a controlled chinical tnal

Controlled Chinical Trial (CCT)

An expenmental study dessgn where the method of allocating study subyects to inlervenbon or control groups = open lo
ndnaduals responsibie for recrusting subgects or prowiding the miervenbon. The method of allocabon s transparent
belore asssgnment, @.g. an open kist of random numbers or allocabion by dale of brth, elc

Cohort analybic (two group pre and post)

An cbservabional study design where groups are assemblied according to whether or nol exposure to the intervention
has occummed. Exposure lo the inlervenbon is not under the control of the investigalors. Study groups maght be non-
equivalent or not comparable on some feature that affects outcome

Case control study

A retrospechve study design where the invesbgators gather ‘cases’ of people who already have the oulcome of mlerest
and ‘controls’ who do not  Both groups are then quesboned o thew records examened about whether they recenved the
nlervenbon exposure of interest

Cohorl (one group pre + post (before and after)
The same group i prelested, gven an miervenbon, and lested mmedately afler the mlervenbon. The infervenbon
group, by means of the prelest, act as thes own conlrol group

Interrupled bme senes

A shudy that uses observabons at multple hme pants before and after an intenvention (the ‘nlermupbon’). The dessgn
attempts 1o detect whather the intenvention has had an effect sgniicantly greater than any underlying trond over bime
Excluson Studses that do nol have a clearly defined posnl in bme when the miervenbon occurmed and al least three
data posnits belore and three afler the mierventon

Other
One bma survays or miennews

C)  CONFOUNDERS

By defindion, a confounder 18 a vanable that i assocated with the miervenbon o exposure and causally related lo the
outcome of mterest  Even in a robust study desgn, Wmﬂhbﬂmﬂuﬁmﬂhmm

pnor lo the mlervenbon. The authors should indcale f ¢ 5 Were o d in the design (by siralificabon or

malching) or in the analysss. If the allocabion ko inlervenbon and control groups is randomized, the authors must report
that the groups were balanced al baseline with respect to confounders (edher in the texd or a table)

D) BLINDING

(1) Assessors should be described as biinded to whch parbapants wene in the conirol and miervention groups. The
purpose of blinding the outcome assessors (who might also be the care providers) s o protect aganst detechon beas

(Q2) Study parbcipants should not be aware of (1.e. binded t0) the research question. The purpose of blinding the
parbaipants 18 to protect agans! reporting bas

DOI 10.18502/ajne.v3i3.3588 Page 102



Arab Journal of Nutrition and Exercise

Hanan S. Alhilabi and Anne Payne

G)

DATA COLLECTION METHODS

Tooks for pnmary outcome measures must be descrbad as relable and vabd. If Tace’ validity or ‘content’ vabdity has
been demonsiraled, thes i acceplable. Some sources from whech dala may be collecled are deacnbed below:

Self reporied dala mcludes data that is collected from parbapants in the study (e.g. compleing a questionnaire,
survay, answenng queshons dunng an inlenwew, elc )

Assessment/Screening ncudes obectve data that = retneved by the researchers (e g cbsenvabions by
nvesbgators)
Medical Records/Vital Statistics refers o the types of formal records used for the exirachion of the dala

Reliability and validity can be reported in the study or in a separate study. For example, some
standard assessment tools have known reliability and validity.

WITHDRAWALS AND DROP-OUTS

Score YES i the authors descrbe BOTH the numbers and reasons for withdrawals and drop-outs
Score MO  edher the numbers or reasons for withdrawals and drop-outs are nol reporied
Score NOT APPLICABLE f the study was a one-tme inlenvew or survery where there was nol follow-up data reported

The percentage of parbaipants completing the study refers to the % of subjects remaning in the study at the final data
collechon penod in all groups (i.e. control and ntervenbon groups)

INTERVENTION INTEGRITY
The number of parbcipants r g the mi “muwmmtmwmnml
For axample, haﬂusmhumhdﬂdhdm I of the p nis the complele

ntervenbon mmmm.mdmlhm-nmmdbdpmth
same way. As wel, the authors should indicale f subjects recenved an urenlended intervenbon thal may have

i d the oul For ple, co-intervenbon occurs when the study group recemves an addibonal
niervenbon (other than that mtended) In thes case, it & possdble that the effect of the intervenbon may be over-
eshmated Contammnabon relers to stuabons whene the conlrol group acodentally recenves the study nlanvenbon
Thes could result n an under-ashmabon of the impact of the nlervenbon

ANALYSIS APPROPRIATE TO QUESTION

Wias the quantitaive analysis appropnale fo the research question being asked?

An mianbon-lo-treat anatyses i one n whech all the parbapants n a inal are analyzed according fo the ntervenbon lo
whuch they were allocated, whether they recened it or nol. Intenbon-lo-ireat analyses are tavoured n assessments of

effectveness as they muor the noncomphance and treatment changes that are likely to occur when the ntervenbon is
used in prachics, and because of the rek of atinbon bias when paricapants are excluded from the analyses
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Component Ratings of Study.
For aach of the six components A - F, use the folowing descnpbons as a roadmap
A) SELECTION BIAS

Good: The selected ndmduals are very lkely to be representative of the target population (Q1 = 1) and them s
greater than B0% parbapation (0218 1)

Fair: Tha selected indnaduals are at least somawhat kely to be representatve of the tanget poputabon (Q1 s 10r 2),
and there = 60 - T9% parbcapabon (02 s 2). Moderale’ may also be assgned d 01 1 or 2 and Q2 = 5 (canl lel)

Poor: The selecled indwiduals are not lkely o be representative of the targel populabon (Q1 = 3); or there = less than

60% parbapabon (Q2 i 3) or selechon i nol descrbed (Q1 o 4), and the level of parbapabon s not described (02 s 5)
B) DESIGN

Good: wil be assgred o those arbicles that descnbed RCTs and CCTs

Fair: will be asssgned fo those that descnbed a cohort analybc study, a case control study, a cobort dessgn, or an

nilerrupted tme senes

Weak: wil be assgned o those that used any other method or did not state the method used

c) CONFOUNDERS
Good: will be assigned lo those arickes thal conlrolied for at least B0% of relevani confounders (0118 2), or (2 s 1)
Fair: will be grven 1o those studes thal controlied for 60 - T9% of relevant confounders (Q1 s 1) and (0218 2)
Poor: will be assigned when less than 60% of relevant confounders were controlled (Q1 i 1) and (2 & 3) or control
of conlounders was nol described (Q1 s 3) and (02 s 4)

D) BLINDING

Good: The oulcome assessor i nol aware of the inlervenbon status of parbapants (011 i 2), and the study
parbcpants are not aware of the research quesbon (02 s 2)

Fair: The oulcome assessor is nol aware of the intervenbion stalus of parbcipants (Q1 s 2); or the study parbcpants
are nol aware of the research quesbion (02 s 2)

Poor: The oulcome assessor is aware of the inlervenbon status of parbcpants (O1 = 1), and the study parbopants
are aware of the research quesbon (02 is 1), or binding s not descnbed (01 3and 02 & 3)

E) DATA COLLECTION METHODS

Good: The data collecton ook have been shown lo be vakd (Q1 s 1), and the data collecton tools have been shown
1o be relable (02 » 1)

Fair: The data collechon lools have been shown o be valid (01 s 1), and the dala collechon lools have not been
shown to be rekable (02 s 2) or rekabskty i not described (Q2 s 3)

Poor: The data collechon tools have not been shown to be valid (Q1 i 2) or both rekiabdity and vaidity ane not
doscrbed (Q1 s 3and 0218 3)
F) WITHDRAWALS AND DROP-QUTS - a rating of:
Good: will be assgned when the lollow-up rale is 80% or grealer (0113 1 and Q218 1)
Fair: wil ba assgnad when the follow-up rale 560 - 79% (28 2) ORQ1 s dor W2 §

Poor: will ba assgned when a follow-up rale s less than 60% (02 = 3) or if the withdrawals and drop-outs were not
described (Q1 s Noor Q218 4)

MNot Applicable: § 01 s 4 or 128 5
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