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Abstract

Objective: To provide an in-depth analysis of the relationship between obesity and
fast-food consumption by comparing urban obese and normal-weight Saudi
Arabian children.

Design: A multicentre cross-sectional study was conducted from December 2015 to
March 2016. Participants were divided into two groups (normal weight and obese)
and further stratified by sex. Groups were randomly selected using a multistage
stratified cluster-sampling technique. A self-paced questionnaire was used to collect
data relating to food consumption. Weight height and waist circumference were
measured and bioelectrical impedance analysis was performed in all children.
Setting: Capital of Saudi Arabia, Riyadh.

Subjects: Children aged 9-00-11-99 years (1 1023).

Results: Compared with normal-weight groups, intake frequency of fast food/
week was higher among the obese groups (P<0-001), irrespective of fast-food
consumption outside (£ < 0-001) or inside (P < 0-001) the home; and larger portion
sizes were preferred in obese groups (P<0-001). Families eating fast-food meals
together was a protective factor against obesity (OR; 95% CIL: 2-:67; 1-44, 4-96,
P<0:001), with similar results for families ordering from a ‘healthy meals menu’
for their children (1-90; 1-24, 2-90, P=0-002). Taste of fast foods (P=0-021),
child-friendly menu (P=0-020) and meal cost (P<0-001) were identified as main
reasons why parents took their children to fast-food restaurants; these data were
replicated for parents with obese boys, but not girls.
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Conclusions: Development of effective interventions to reduce fast-food Obesity
consumption in Saudi Arabian schoolchildren requires greater research-based Parent attitude
evidence of fast-food consumption habits and practices associated with increased Saudi Arabia

childhood obesity. Schoolchildren

Obesity in children is reaching disturbing proportions in
many developed and developing countries, posing an
urgent and complex public health challenge”. One
country identified as facing a high prevalence of childhood
obesity is Saudi Arabia®. The prevalence of overweight
and obesity in upper primary-school children has
increased significantly in the last few years, from 16-8% in
2002 to 37-0% in 2010““. The increased obesity among
Saudi Arabian children has been commensurate with the
increased consumption of fast foods™. The high rate of
obesity in children and youth can be associated with the
habit of frequent eating at fast-food restaurants and
foregoing home-cooked meals'®. Children who frequently
eat at fast-food restaurants are shown to have a higher
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intakes of fatty foods, unwanted energy, sugar-sweetened
drinks, sweet/savoury snacks and highly salted foods, and
reduced intakes of dietary fibre, milk, water and healthy
foods such as fruits and vegetables®”. Therefore, eating
foods prepared at restaurants, especially fast-foods outlets,
adversely effects the achievement of dietary require-
ments® and, consequently, the health of the population,
especially in children.

Lifestyle in Saudi Arabia has undergone dramatic
changes in the past few decades due to the vast economic
growth in the Arabian Gulf, resulting in a cultural shift
towards a more westernised and/or developed-world
standard of living, to directly impact food choices and

eating habits”. This has led to an increased consumption
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of fast foods by Saudi Arabians, particularly young peo-
ple®. Furthermore, the higher consumer demand has
resulted in more fast-food restaurants opening, particularly
in the major cities. Presently, fast-food restaurants can be
seen everywhere. Anecdotally, most Saudi Arabian famil-
ies, especially those with children, prefer to eat at restau-
rants as they are viewed as the best places to spend leisure
time, especially during evenings, weekends and holidays.
A main reason is the extreme climate (very hot and/or very
cold) and an absence or lack of indoor recreational places
for families. Moreover, due to increasing incomes, Saudi
Arabian people can easily afford to eat out regularly.

Primarily, young individuals are the main consumers of
fast-food meals as opposed to older individuals"”. A rise
in fast-food consumption is reported among children aged
9-19 years as they become more independent of parental
influences®'V. As 56-4% of the Saudi Arabian population
is under the age of 18 years"'?, and parents play an integral
role in their eating habits, gathering evidence-based data
on how the consumption of fast foods can affect obesity in
children of primary-school age is critically needed. Limited
research in this area has been documented in Saudi Arabia
and focuses on the intake of fast foods®'*'® without
evidencing fast-food knowledge, attitudes and practices
and/or including the parent’s role in these issues.
Therefore, an important aim of our study was to investigate
and obtain information on consumption of fast foods and
related factors that may affect Saudi Arabian boys’ and gitls’
body weight status, by using comparative data between
BMI-classified normal-weight and obese children; intend-
ing to elucidate treatment strategies that may be achieved.
To our knowledge, the present study is the first of its kind
to be conducted in Saudi Arabia to provide comparative
data of fast-food consumption factors and the role of
parents in obese and normal-weight, upper primary-school
children in urban areas of the country.

Methods

Setting

The study was implemented in Riyadh, as it is the best
representative city for the Saudi Arabian population in many
ways' . Riyadh’s population is typically made up of people
from all different Saudi Arabian provinces. Therefore, it was
a statistically good choice to provide a wider demographic
representation. Convenience samples of participants were
selected from each of the five geographical areas (north,
south, east, west, centre) to cover most of Riyadh city. All
data were gathered over a period of 4 months, December
2015 to March 2016.

Study design and sampling

Our study is a cross-sectional, convenience sample of
volunteer children who participated after having secured
parental consent. Logistic regression was used to explore
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the associations between the dependant variables, obese
and normal weight (based on BMI classification), and
other variables. A sample size of 7 200 in each group, for
each sex, would allow for a maximum of sixteen
independent variables within a logistic regression, which
is within the accepted ratio of subjects to independent
variables (i.e. between twelve and fifteen subjects per
independent variable). Other analyses included a
comparison of answers, to various questions asked of the
families, between those with an obese child and those
with a normal-weight child, expressed as a percentage.

Data collection

The data were collected from primary schools of boys and
girls in grades 4 (age 9-10 years), 5 (age 10-11 years) and
6 (age 11-12 years). Riyadh is divided into five districts.
Two primary governmental schools (one for boys and one
for girls) were randomly selected from each of the five
districts to take part in the study. Furthermore, two private
schools were randomly selected (one boys’ school and
one girls’ school). Overall, a total of twelve schools were
selected to participate in the study. Nevertheless, to
maximise data collection on obese children, additional
recruitment occurred in both public and private obesity
clinics. The public clinic recruitment occurred during the
day, and the free private clinic was held in the evenings,
catering for parents and children unable to attend day
sessions due to time constraints. During the recruitment,
all children provided verbal assent as well as obtaining
informed consent in writing from their parents. No mea-
surements were taken from any child who did not provide
assent.

Selection criteria

All participants meet the inclusion criteria of: () child
between the ages of 9-00 and 1199 years; (iD) Saudi Arabian
nationality; and (iiD) living in Riyadh city. Moreover, (iv) two
groups were recruited according to BMI-for-age percentile
based on the Centers for Disease Control and Prevention
data”®; an obese group (BMI>95th percentile) and a
normal-weight group (BMI between 25th and 75th percen-
tile). The 75th percentile was used as the BMI cut-off point, as
opposed to the 85th percentile, to ensure a clear distinction
between normal-weight and obese children.

Amnthbropometric measurements

Anthropometric variables for both groups (obese and
normal weight) were as follows: height, weight and waist
circumference were measured, and BMI (kg/m? was
calculated using measured height and weight. Measure-
ments were performed by trained data collectors, using
standard protocols. Weight was recorded to the nearest
100 g, without excess outer clothing and shoes, using a
calibrated portable Seca scale. Height was measured to the
nearest centimetre using the same device, with partici-
pants standing upright without shoes. Waist circumference
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measurement was recorded to the nearest 0-5cm at the
level of the umbilicus, and was classified according the
Centers for Disease Control and Prevention’s anthropo-
metric reference percentile data for children”.

Body composition assessment

A bioelectrical impedance analysis device (Omron BF511,
model HBF-511B-E) was used as a fast, easy-to-use, portable
and accurate method of body composition assessment™®, as
required for our cohort. The Omron BF511 device
introduces a small alternating current (500 pA) into the body
at a frequency of 50 kHz. By measuring the voltage drop
across the body, a prediction of the conducting medium (.e.
total body water) can be made, allowing the fat-free mass
to be calculated along with the fat mass. Additionally,
bioelectrical impedance analysis has been shown to be
more reliable than traditional skinfold thickness measure-
ment"”. The classification levels of body fat percentage
(%BF) used in our study were based on McCarthy et al.*”.
For the 9-12 years age group, %BF was considered low
when <16-1 %; normal when between 161 and 32-4 %; and
high when between 32-5 and 35-3 %. %BF over 35-4% was
considered very high.

Data processing and statistical analysis

Data in each questionnaire, at each collection centre, were
checked twice: initially by the assistant data collectors
(dietitians), with a final check being completed by the
main researcher (H.A.A.). The data were entered electro-
nically, using standardised entry codes written on an SPSS
data file. All data were analysed using the statistical soft-
ware package IBM SPSS Statistics version 24. Descriptive
statistics are presented as means and sp, or proportions.
The main analysis was a comparative analysis between the
two groups (obese and normal weight) and stratified by
sex. The ¢ test was used to determine the distribution of
ages in the obese and normal-weight groups; while the
2~ test was used to determine any significant associations
between the obese or normal-weight group, and the
dependent variables, including the participating child’s
fast-food intake habits, parent engagement in the child’s
intake from fast-food restaurants and reasons parents
chose fast-food restaurants for their children’s meals.
Logistic regression was performed to assess the impact of
these aforementioned variables on the likelihood that
children would be categorised as obese. The level of
significance was set at P < 0-05.

Dietary data

All fast-food intake habits and behaviour questionnaires
used in our study are widely acceptable, valid and
reliable®’*. Data on food consumption trends were
collected using a variety of questionnaires, with focus
questions gathering data on weekly consumption
frequency of fast foods. Specifics of the frequency of
eating fast foods per week were eating out (restaurants)
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and/or eating in (home). For the purposes of our research,
‘fast food’ was descriptive primarily of any food sourced
from any international food chain, such as McDonald’s,
Burger King, Hardee’s, KFC, Pizza Hut and Five Guys, as
well as popular local chains like Herfy, Kudu, Al Baik and
Shawarmer.

Other questionnaires included details of portion sizes
that children preferred to consume at fast-food restaurants.
In addition, parent/family engagement in their child’s
consumption of fast foods (including whether the partici-
pating family normally ate fast-food meals together;
identifying the family member who normally orders the
fast-food meal for the child; if the parent normally decides
the type/size of the meal; and if parents regularly chose
fast-food restaurant meals to reward to their child/
children) and a collection of reasons for parents to take
their children to fast-food restaurants were included.
Availability of healthy options and menu nutrition labels
at fast-food restaurant was also collected. These
questionnaire booklets, together with the written informed
consent forms, were sent to parents/guardian to complete
at home.

Results

A total of 1200 eligible children were consented by their
parents to take part in the study, following written
informed consent. The total number of children accepted
into the cohort who met our eligibility criteria was 1023.
This final cohort represented different geographical areas
of Riyadh and was group-stratified as 497 obese and 526
normal-weight children.

The number of children in each year of age and their
anthropometric data are shown in Table 1. The data are
shown classified according to obese or normal weight and
stratified by sex. There was no significant difference in age
distribution for boys and girls in the obese and normal
weight groups. Waist circumference and %BF for the
normal weight and obese groups reflected the normal
range of parameters for the respective group. The study
cohort was clearly identified and selected; therefore, as
expected, differences in weight, height, waist cir-
cumference, %BF and BMI between the groups, and
stratified by sex, were statistically significant (P < 0-001).

The frequency of fast-food intake, frequency of eating
out (restaurants) as opposed to eating in (home) and the
preferred portion size, classified by BMI and sex, are
shown in Table 2, along with the odds of children being
categorised as obese. Increased frequency of eating fast
foods per week, irrespective of being out or at home, was
positively associated with an increased risk of being
obese. These relationships were statistically significant
between groups and sex (P < 0-001). Increased frequency
of children eating fast foods outside the home was shown
in the obese group (OR=0-45; 95% CI 0-35, 0-59),
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All children

Girls

Boys

Table 1 Anthropometric measurements, according to sex and categorisation as normal weight or obese*, among children aged 9-00-11-99 years (n 1023), Riyadh, Saudi Arabia, December

2015-March 2016

Obese

Normal weight

Obese

Normal weight

Obese

Normal weight

(n 497)

(n 526)

n 265)

(n 290)

(n 232)

(n 236)

P
value

% or

or

Mean

% or

nor
Mean

P
value

% or

or

Mean

% or

nor
Mean

P

value

% or

or

% or
Mean

nor
Mean

95 %Cl

OR

SD

SD

95 %Cl

OR

SD

SD

95% ClI

OR

SD

SD

Measurement

(years)
09-<10
10-<11

Age group

Ref.

116 0-86, 1-56
0-90 067, 1-23

1.00

0-82 0-5441
111 0-000
78 0022
96 0-000
35 0-000
0-000

336 0-262
31

32:2
34-2

167
160
170
10-01
54.3
140-9
82-3
357
271

329

36-7

30-4
0-79
6-6
78
69
6-3
2.0

173
193
160
998
34.-3
139.0
66-8
216
176

Ref.

118 0-78,1-78
096 0-64, 1-45

1-00

332 0578

317
351
0-82 0-8631

11.5 0-000
79 0011
84 0-000
36 0-000
2.8 0-000

88
84
93
10-02
53-0
1399
78-9
35.9
265

31-8

35-9

32.0
0-80
70
84
70
6-0
21

92
104
94
10-01
34.-8
1393
65-8
22.8
17-8

Ref.

114 0-73,1-76
0-83 0-53, 1-31

1-00

0-394
0-82 04611
10-4  0-000

76 0011
94 0-000

34 0000
33 0-000

34-1
32-8
33:2

79
76
77

9.99
55.8

1414
86-3
35.5
27.7

079

34-3
379
28.0
62
71
67
64
20

81

89

66

9:94

337
1387

67-9

20-1

17-4

%)

WC, waist circumference; %BF, percentage of body fat; Ref., reference category.

Significant P values indicated in bold font.

11—<12
Age (years)
Weight (kg)
Height (cm)
WC (cm)
%BF (%)
BMI (kg/m

>95th percentile of BMI-for-age percentile based on Centers for Disease Control and Prevention data®.

*Normal weight defined as >25th and <75th percentile and obese defined as

1P value from t test.
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especially boys (OR=0-25; 95% CI 0-16, 0-37); however,
no relationship was found between BMI and the fre-
quency of eating fast foods at home (P=0-153). Interest-
ingly, most children, in both groups, preferred to eat fast
foods at home.

A larger portion size chosen, when eating fast foods, was
positively related to being obese as a group (P=0-038) and
the risk of being obese (OR=2-61; 95% CI 1-03, 6-61), but
not when stratified by sex. In contrast, for specific foods,
selecting a larger portion of French fries was positively
associated with being obese as a group (OR=4-95; 95% CI
194, 12:63; P<0-001) and stratified by sex (Table 2). The
same statistical significance was also found if a larger soft
drink size was chosen with the fast-food meal in the normal
weight compared with the obese group (P<0-001), espe-
cially in boys (P=0-000), meaning an increased portion size
corresponds to an increase in obesity.

The data on parental and adult family members’ invol-
vement dealing with, monitoring and controlling the
behaviour of their children when eating at fast-food
restaurants are shown in Table 3, along with the odds of
children being categorised as obese. There was no
association between parents offering to go to a fast-food
restaurant, as a child’s reward, and weight status (P=0-317).
The children were more likely to be of normal weight if the
parents and/or families: ate fast-food meals together (OR=
2:67; 95 % CI 1-44, 4-96); decided the type and/or size of the
fast-food meal (OR = 0-40; 95 % CI, 0-19, 0-85); and ordered
from the ‘healthy meals menu’ (OR=7-90; 95% CI, 1-24,
2:90) for their child, especially for boys (Table 3). Who
normally ordered the fast-food meal for the child (mother,
father, child or others) varied between groups; comparing
boys, and groups, only, these relationships were statistically
significant (P<0-001). As the children became more inde-
pendent in ordering for themselves, this was shown as an
increased risk factor to be obese (OR=4-84; 95% CI 2-09,
11-16). However, no statistically significant relationships
were found in girls (P=0-072). Our data showed no asso-
ciations between a nutritional label being available on the
menu at fast-food restaurants frequented by parents with
their children, and BMI, except where parents ‘don’t see/
notice’ such information, particularly in boys (OR=3-19;
95% CI 1-03, 9-86; P=0-0106).

Reasons why parents chose to take their children to fast-
food restaurants appear in Table 4, along with the odds of
children to be categorised as obese. Our data varied
between the groups, especially in boys. The cost of fast-
food meals (OR=7-44; 95% CI 4-08, 13-57; P<0-001),
children liking the taste of the food (OR=1-33; 95% CI
1-04, 1-71; P=0-021) and fast-food restaurants having
child-friendly menus (OR=1-72; 95% CI 1-08, 2-73;
P=0-020) were common factors among the obese group,
especially the boys. Conversely, reasons such as a
fast-food restaurant entertaining the child, child-friendly
restaurants, quick service time and convenience did not
influence the results between the normal weight and
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Table 2 Association of fast-food intake with child weight status, according to sex and categorisation as normal weight or obese*, among children aged 9-00—11-99 years (n 1023), Riyadh,
Saudi Arabia, December 2015—-March 2016

Boys Girls All children
Normal Normal Normal
weight Obese weight Obese weight Obese
Child’s fast-food intake habits n % n % Pvalue OR 95% ClI n % n % Pvalue OR 95% CI n % n % Pvalue OR 95% ClI
Frequency of eating fast food
Rarely or none 62 263 26 112 0000 1.00 Ref. 104 360 61 23.:0 0000 1-00 Ref. 166 309 87 175 0-000 1-00 Ref.
1 to 2 times/week 151 639 142 612 224 1-34, 374 172 582 168 634 166 113,243 323 61.3 310 624 1-83 1-35, 2-47
3 to 4 times/week 21 89 63 272 715 3-64, 14-02 12 41 30 113 4.26 2-03, 893 33 63 93 187 537 3-34, 8-64
5 to 6 times/week 2 09 1 04 119 0-10, 13-73 2 07 6 23 511 1-00, 26-13 4 0-8 7 14 3-33 0.95, 11.72
Daily 0 0 0 0 0 0
Eating fast food weekly outside home
Yes 116 492 184 793 0000 1-00 Ref. 162 558 169 63-8 0-058 1.00 Ref. 278 529 353 71-0 0000 1-00 Ref.
No 120 508 48 207 025 016, 0-37 128 442 96 362 071 0-51,1.01 248 471 144 29.0 0-45 0-35, 0-59
Frequency of eating outside home
Rarely 61 258 58 250 0-001 1-00 Ref. 93 319 90 338 0.032 1.00 Ref. 154 288 148 294 0-000 1-00 Ref.
1 to 2 times/week 55 233 121 522 231 143, 374 69 232 72 2741 1.06 068,165 124 232 193 396 1.60 1-16, 2-21
3 to 4 times/week 0 5 22 0-000 0 7 27 0-000 0 12 24 0-000
5 to 6 times/week 0 0 0 0 0 0
Daily 0 0 0 0 0 0
Eating fast food weekly inside home
Ye 209 886 206 888 0936 1-00 Ref. 255 879 246 928 0-052 1-00 Ref. 464 882 452 909 0-153 1-00 Ref.
No 27 114 26 112 0-97 0-55, 1.73 35 145 19 72 0-56 0-31, 1-01 62 118 45 91 0-74 0-49, 1-11
Frequency of eating inside home
Rarely 73 310 32 13.8 0000 1-00 Ref. 94 324 57 215 0-000 1.00 Ref. 167 317 89 179 0-000 1-00 Ref.
1 to 2 times/week 120 508 145 625 275 1-70, 4-45 155 53.3 166 626 1.76 119,262 275 520 311 626 212 1-56, 2-87
3 to 4 times/week 16 68 28 121 399 1-90, 8-381 5 1.7 19 72 626 2:21,17-70 21 51 47 95 420 2-36, 7-46
5 to 6 times/week 0 1 04 0-000 1 0-3 4 15 6-59 0-71, 60-48 1 02 5 1.0 9-38 1-07, 81-54
Daily 0 0 0 0 0 0
Portion size (burger/wrap, etc.)
Don't eat 7 30 5 22 0202 1-00 Ref. 16 55 15 57 0063 1-00 Ref. 23 44 20 4.0 0.038 1-00 Ref.
Regular 218 924 207 892 1.32 041, 425 274 945 245 925 0-95 046, 1-9 492 935 452 909 1.05 0-57, 1-95
Double/supersize 11 47 20 86 2.54 0-65, 9-95 0 5 19 0-000 11 21 25 50 261 1-03, 6-61
Size of French fries preferred
Don't eat 13 55 4 1.7 0001 1.00 Ref. 14 48 16 6.0 0042 1.00 Ref. 27 51 20 4.0 0-000 1-00 Ref.
Regular 218 924 208 897 3-10 0-99, 9-66 272 938 236 891 075 0-36,1-58 490 932 444 893 1.22 0-67, 2-:21
Double/supersize 5 21 20 86 13-00 2-93, 57-60 4 14 13 49 2.84 0-75,10-75 9 1.7 33 66 4.95 1-94, 12-63
Size of soft drinks preferred
Don’t drink 45 191 26 112 0000 1.00 Ref. 88 304 72 272 0112 1.00 Ref. 133 252 98 197 0-000 1-00 Ref.
Kid’s size (200 ml) 81 343 45 194 0-96 0-52, 1.76 105 362 79 298 092 060, 140 186 354 124 249 0-90 0-64, 1-.27
Small (250 mi=1 cup) 78 331 104 448 2.30 1-31, 4-06 73 252 76 287 127 081,199 151 287 180 36-2 1.61 1-15, 2-27
Medium (400 ml) 31 131 50 216 279 1-44, 5-39 23 79 37 140 1.96 1.07, 3-60 54 103 87 175 218 142, 3-35
Large (600 ml) 1 04 7 30 1211 1-41, 104-02 1 0 1 04 1.22 0-07, 19-88 2 0- 8 1 542 1-12, 26-12

Ref., reference category.
Significant P values, OR and 95 % ClI indicated in bold font.
*Normal weight defined as >25th and <75th percentile and obese defined as >95th percentile of BMI-for-age percentile based on Centers for Disease Control and Prevention data('®.
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Table 3 Association of parent behaviours for child’s intake from fast-food restaurants with child weight status, according to sex and categorisation as normal weight or obese*, among children
aged 9-00-11-99 years (n 1023), Riyadh, Saudi Arabia, December 2015—-March 2016

Boys Girls All children
Normal Normal Normal
Parent behaviours for child’s intake from weight Obese weight Obese weight Obese
fast-food restaurants n % n % Pvalue OR 95% Cl n % n % Pvalue OR 95%Cl n % n % Pvalue OR 95%ClI
Family normally eats fast-food meal together
Don't eat 11 47 5 22 0000 1-00 Ref. 24 83 18 68 0769 1.00 Ref. 35 67 23 46 0000 1.00 Ref.
Yes 196 831 154 664 1.73 0-58,5:08 237 81.7 218 823 1.22 0-64,2.32 433 82.3 372 748 1.30 0-75, 2:25
No 29 123 73 315 553 1-76,17-33 29 100 29 109 1.33 060,296 58 11-0 102 20-5 2:67 144, 496
Who normally orders the fast-food meal
Don’t order 8 34 8 34 0000 220 064,754 20 69 20 74 0072 1-00 Ref. 28 53 28 57 0000 1-00 Ref.
Child’s mother 88 373 68 293 1.70 0-75,3.82 70 241 81 306 1.15 0-57,2-:32 158 30-0 149 30-0 0-94 0-53, 1-66
Child’s father 78 331 58 250 163 072,371 140 483 125 472 0-89 045,1.73 218 414 183 36-8 0-83 048, 1-46
Child him/herself 40 169 88 379 484 2-09,11-16 33 114 29 108 0-87 039,194 73 138 117 235 1.60 0-88, 2.92
Others 22 93 10 33 1-00 Ref. 27 93 10 38 0-37 014,096 49 93 20 40 0-40 019, 0-85
Parent normally decides the type/size of the fast-food meal
Don’t eat 10 42 6 26 0000 033 0-11, 0-95 15 52 16 60 0233 1.51 069,331 25 47 22 44 0026 072 0-39, 1-33
Yes 159 674 105 453 036 0-24,0-53 197 679 194 732 1.39 0.93,2.07 356 676 299 60-2 0-69 0-52, 0-90
No 67 284 121 521 1-00 Ref. 78 269 55 20-8 1.00 Ref. 145 275 176 354 1.00 Ref.
Parent normally orders from ‘healthy meals menu’
Don't eat 26 11.0 15 65 0000 1-00 Ref. 42 145 27 102 0245 1.00 Ref. 68 127 42 85 0-002 1.00 Ref.
Yes 107 453 64 276 1.03 051,210 132 455 134 50-6 1.57 092,271 239 454 198 398 1.34 0-87, 2.05
No 103 432 153 655 257 1-30,5:09 116 40-0 104 392 1.39 0-80, 242 219 41.6 257 517 1.90 1-24, 2:90
Parent occasionally offers fast-food restaurant meal as a reward
Don't eat 12 51 5 22 0159 1.00 Ref. 21 72 19 72 0713 1.00 Ref. 33 63 24 48 0317 1.00 Ref.
Yes 102 432 113 487 265 090, 7-80 150 51.7 146 55-1 1.07 0-55,2:08 252 479 259 521 141 081,245
No 122 51.7 114 491 224 076,656 119 40-1 100 377 092 047,182 241 458 214 43 1.22 069, 213
Nutritional labels available on fast-food restaurant menu
Don't eat 10 42 5 22 0016 1.00 Ref. 18 62 17 64 0843 1.00 Ref. 28 53 22 44 0250 1-00 Ref.
Yes 27 114 25 108 1.85 0-55,6:17 36 124 40 151 117 052,262 63 12.0 65 131 1.31 0-68, 2-53
No 52 22.0 83 358 319 1.03,9-86 67 231 55 208 0-86 0-40,1-84 119 226 138 278 1-47 0-80, 2:71
Never noticed 108 458 83 358 1.53 0-50, 466 123 424 107 40-4 092 045,1.87 231 439 190 38-2 1.04 0-58, 1-88
Don’t know 39 165 36 154 1.84 057,592 46 159 46 17 1.05 048,230 85 162 82 16 1.22 0-65, 2-31

Ref., reference category.
Significant P values, OR and 95 % Cl indicated in bold font.

*Normal weight defined as >25th and <75th percentile and obese defined as >95th percentile of BMI-for-age percentile based on Centers for Disease Control and Prevention data('®.
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obese groups. Parents who took their children to fast-food
restaurants for ‘no particular reason’ was higher with
normal-weight children, but only among the boys (OR=
0-47; 95% CI 0-25, 0-87; P=0-015).

Discussion

Saudi Arabian society has undergone dramatic lifestyle
changes in the past decade. Despite this, limited con-
temporary research exists on the fast-food consumption
habits of Saudi Arabians, especially children. This current
research highlights the prevalence of fast-food consumption
factors among boys and girls, aged 9-12 years, in Riyadh.
A high frequency of fast-food consumption was shown in
both normal-weight and obese Saudi Arabian children, but
weekly intakes of fast foods were much higher in the obese
children. Moreover, logistic regression revealed that the
knowledge, attitudes and practices of parents and their
children towards the consumption of fast foods appeared to
be associated with the occurrence of normal weight and/or
obesity among Saudi Arabian children.

Socio-economic data from this cohort are described in
detail in our previous study®®. Briefly, parental education
had no significant associations on children’s weight.
However, increased trends showed that the fathers of
normal-weight boys frequently had a postgraduate
education; the fathers of obese boys reported an under-
graduate or diploma qualification as their highest level of
education; high income was positively associated with
families having a normal-weight child; and low to mid
incomes were a higher risk factor contributing to families
having an obese child. Interestingly, family homes that
typically have a ‘backyard’ to do physical activity was a
protective factor against obesity. Overall, we previously
highlighted that increased health-conscious parental
involvement with their child’s diet may be a key factor in
intervention management and dietary control. We showed
a direct link between positive weight management
and parents who actively adopt healthy food choices in
the home. Our current data add to our previous publica-
tion on sociodemographic characteristics, by reporting the
relationships between obesity and fast-food consumption.

In the current study, as expected, obese children con-
sumed more fast food per week than normal-weight
children. The average intake frequency of fast foods
ranged between 1 and 2 times/week (61:3% for normal
weight, 62-4% for obese), significantly more obese chil-
dren had a fast-food intake of 3-4 times/week (6-:3% for
normal weight, 18-7 % for obese) and more normal-weight
children rarely consumed fast-foods compared with obese
children (30-9 % for normal weight, 17-5 % for obese). Our
results are comparable with data on 5th and 6th grade
Saudi Arabian boys in Al-Hassa, eastern Saudi Arabia®,
where obese children consumed significantly more servings
of fast foods.
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The evidence on the association between fast-food
consumption and weight status in children is mixed. Some
research shows a small, but important, positive correlation
between fast-food consumption and increased BMI in
children®?® while others have failed to support this
correlation””*®_ In our study, while the obese group
consumed fast foods more frequently than normal-weight
children, the difference of 1-2 times/week was not sig-
nificant between the groups. This may suggest that the
frequency of fast-food intake is not the main cause of
weight gain in school-aged children. However, the inter-
action of ‘very frequent intake’ of fast foods with other
lifestyle and/or dietary factors may contribute to obesity
among this age group®”.

Our data clearly showed that obese children were more
likely to consume fast foods outside the home (e.g. at a
restaurant) than normal-weight children (71-0% v. 52-9 %).
However, no statistically significant differences were found
between groups if the fast food was consumed at home.
Children aged less than 12 years are less likely eat outside
their homes, without family supervision, compared with
those over 12 years, who eat outside with their friends,
especially boys, potentially being provided more freedom
and independence. Interestingly, is appears that fast-food
home delivery among the younger generation of Saudi
Arabians is becoming increasingly popular. Therefore, it
may not be unusual that more children, in both groups in
our study, were eating fast foods inside the home.

The larger portion sizes available at fast-food restaurants
is another aspect of concern, due to their higher density of
dietary energy and fat content®. In the past decade,
increased portion sizes available for consumers at
fast-food restaurants has been reported, where increases
of about two-to fivefold for burgers, French fries and soft
drinks typically indicate a higher intake of dietary fat and
energy®". Our study showed that larger portion sizes of
fast foods were significantly positively associated with a
high risk of obesity among both boys and girls, and
suggested that obese children were more willing to
consume larger portion sizes, especially of French fries
and soft drinks, than normal-weight children.

Parents directly influence the eating habits and nutrition
behaviours of their children®®, and play a critical role in
dealing with, monitoring of and attitudes towards their
children’s eating habits®®, including fast-food consump-
tion. Our study showed that parents who regularly ate
fast-food meals with their children, controlled the type
and/or portion size for their children and ordered from the
‘healthy meals menu’ for their children were more likely to
have normal-weight children, especially for boys. These
may be considered as positive parental protective factors
from obesity in our cohort. However, a study among 9-11-
year-olds reported that parents more involved in their
child’s fast-food selection did not necessarily have a posi-
tive impact on the children’s food selection behaviours®?.
While healthier selection items are available at fast-food
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restaurants, not many children ordered these options.
Provision of healthier product options in fast-food restau-
rants may not result in increased selection of these
options®”| parental intended reduction of energy intake
for the child, or increased number of visits to a fast-food
restaurant by a child consumer. Conversely, it could
increase the chances of children selecting less-healthy
choices®®. Encouraging parents in limiting outings to fast-
food restaurants may be a better option towards preventing
obesity rather than influencing their child’s food choices
from the menu.

Evidence for parental influence on fast-food choices
and purchasing decisions is very scarce. Questions like the
effects of permissive v. restrictive ‘parenting styles’ on
children being overweight or obese, and whether parental
intervention on food choice heightens child obesity,
perhaps through inciting rebellious behaviour, remain
unanswered®’*®. In our cohort, children’s fast-food
intake was influenced by their parents. The parents of
normal-weight children tended to be more involved in the
selection of lower-energy-dense foods from a fast-food
menu, which may positively influence the child’s energy
intake. Obese boys were more independent of parental
influence when ordering from fast-foods outlets than
normal-weight children. Children responsible for their
own orders, in the absence of parental monitoring, tended
to choose fast-food options with significantly higher
energy and sugar content, and/or larger portion size.
Similar results and views were reported in a recent unique
Australian study, where children had the lowest energy
content of foods purchased when parents controlled the
selection of the fast-food meal®.

The potential influence of nutritional information on a
fast-food menu on children’s selection and resultant
energy intake is not clear®®*” Our study focused on
parental attitudes, rather than those of the participating
children, due to their limited grasp on concepts of energy
and fat. A review of thirty-one studies (six conducted in
children and adolescents, twenty-five in adults) assessed
the effectiveness of energy (calorie) labelling, at the point
of purchase, at fast-food restaurants*®. The authors
reported a positive trend of energy labelling on purchase
decisions; however, the best-designed studies showed that
energy labels do not have the desired effect in reducing
total energy ordered at the population level. More speci-
fically, among children, a study in parents of school-aged
children (6-11 years) found that nutritional labelling on
restaurant menus increased parents’ nutrition information
awareness, but did not decrease energy purchased for
either children or parents“*”. Therefore, the availability of
nutritional information does not guarantee healthier food
choices. Future research is required to determine the
age where the provision of nutritional information may
influence choices.

The majority of parents in our cohort did not notice
nutritional labels in fast-food restaurants. While the
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regulations in Saudi Arabia require fast-foods outlets and
restaurants to provide this information, it is not well fol-
lowed or enforced. Saudi Arabian fast-food restaurants are
not alone in this respect. In the USA, for example, of the
300 mega food chains, only about 50 % offer nutritional
information® and a parental-involved menu-labelling
meta-analysis reported that energy labelling at restaurants
weakly influences food choices'™. Further studies are
required to increase the evidence for the provision of
nutritional information having an effect on fast-food con-
sumption among children®.

Understanding the reasons why parents take their chil-
dren to fast-food restaurants may assist in providing
effective intervention strategies to minimise fast-food
consumption and related health issues in children. Our
study showed that most parents, for all groups, viewed
fast-food restaurants as entertainment for their children;
that the child was more likely to eat a full meal due to a
taste preference for restaurant foods; and that this taste
preference was significantly higher in the obese group,
potentially due to the foods” high fat, sugar and sodium
content. However, the price of fast-food restaurant meals
influenced parents’ decision to take their child, only with
obese boys. A study among Saudi Arabian adolescent girls
reported that the preferred taste at international food
chains was a main factor to choose and enjoy this type of
fast food; while price was the least important concern®.

Food prices and cost offered by fast-food restaurants are
major concerns® in determining choice of fast foods for
younger consumers*”. A systematic review of time series
and household surveys found that restaurant sales were
‘more responsive to price changes than any other food
category, with a 10 % increase in price associated with an
8:1% reduction in Consumption’(46). A study on price
sensitivity among 9-10-year-old children, examining the
relationship between pricing and high-fat, energy-dense
food choices, found a negative correlation between the
fast-food prices, and selection and intake™”. Our study
found that fast-food price and cost had a strong influence
on consumption among obese children, especially boys,
given that they visited fast-food outlets more than normal-
weight children. Implementation of fast-food company
taxes in Saudi Arabia, as public protective policy, may
increase the prices of menu foods at these restaurants and,
subsequently, reduce the consumption of high-fat and
energy-dense foods™*®, especially in frequent and high-
risk obese consumers™®”.

In our study, parents of the obese group described the
‘child-friendly” menus at fast-food outlets to be relatively
influential. We showed trends, among parents of obese
children, of adopting unhealthy dietary practices for their
children (preferring fast-food restaurants for their cost,
taste and child-friendly policies) without recognising the
potential negative impact on their child’s health. This was
further supported by parents stating, in ‘other reasons’,
that ‘fast foods served as an escape from their usual home
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meals for the children’. This result was not surprising, as
people make their food choices based on taste and cost
first, and then ‘health’, especially among children and
adolescents®”.

Study limitations

Information gathered during this research has great
potential to add to the limited data about fast-food con-
sumption factors in a society undergoing a nutrition tran-
sition®**?. One of the limitations of the study is that data
were based on self-reporting, although we made every
effort to minimise any possible over- or under-reporting by
the participants. Even though the questionnaire was sent
to the family to complete at home, we took great care in
ensuring that the purpose the study was plain and simple
to understand, and its importance, and we went to great
lengths to explain the questionnaire items through a
detailed informed consent form and participant informa-
tion sheet. We also provided a direct contact number for
the first author and encouraged all participating parents to
inquire about any unclear questions or concerns.

Although the study’s cross-section design may be a
limitation, the study cohort was clearly identified and
selected. This helped to minimise the risk of bias
associated with unblinded interviews. While some study
variables appear to be more significant in boys than girls,
all variables appear significant between groups. In addi-
tion, as fast-food consumption habits are perceived as
unhealthy, it may be selectively under-reported and/or
misreported due to the stigma of obesity and the young
age factor®>?_ In girls, who can be more sensitive than
boys about their weight status, there may be a possibility
of bias.

Participants’ parents were asked about their role in their
child’s intake from fast-food restaurants, even if the chil-
dren chose the fast-food meal themselves. Justifiably, it is
challenging to accurately record the choices of the young
participants under parental care if they ate at fast-food
chains without their parent/guardian. Data were gathered
from self-reporting, not from actual purchase data, with
the possibility that some results ‘may also have been
influenced by social desirability bias™>>.

Conclusion

Our study is unique to Saudi Arabia in that it examines
parents’/caregivers’ behaviours and attitudes as factors
that guide the child consuming fast foods in and outside
the home. Parents who are cautious when buying fast
foods for their children may act as a protective factor
against obesity. We found a direct link between weight
status in children and parents who proactively chose
healthy foods at restaurants compared with those who did
not. Understanding the effects of parental factors involved
in children’s decision to eat fast foods is essential in
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formulating and implementing health promotion and
disease prevention programmes among children. Overall,
our findings highlight: the urgent need for increased
responsibility among parents/caregivers to make healthier
food choices to promote a healthy lifestyle for their chil-
dren; and that the price of fast foods is linked to obesity in
children, showing that governmental intervention, by way
of higher taxes on fast foods, may make fast-food con-
sumption less attractive to frequent fast-food consumers.
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