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Objective: To identify certain risk factors associated with childhood obesity related to lifestyle; dietary
patterns, physical activity, and sedentary behavior.
Methods: A cross-sectional study was conducted among 977 schoolchildren (473 boys and 449 girls)
aged 7—18 years. Children were selected randomly from three main cities in Jordan: Amman, Irbid, and
Mafraq by using multistage cluster sampling method. Sedentary behaviors, physical activity and child
eating behaviors were measured by using validated questionnaires. Overweight and obesity were
defined by International Obesity Task Force (IOTF) criteria.
Results: Sedentary activities increase the risk of overweight among schoolchildren by 2-fold [RR(Relative
risk) = 2.0, 95% CI(Confidence interval) (1.1—3.6), p = 0.02]. Whereas, sedentary activities for less than 3 h
increased the risk of overweight by 0.8-fold [RR = 0.8, 95%CI (0.6—1.3), P = 0.388], Schoolchildren who
spent<30 min/day in exercising decreased the risk of overweight by 0.5-fold [RR = 0.5, 95% CI (0.2—1.0),
P=0.06)]. Both Students who ate one meal daily and daily ate snacks from schools cafeterias had a
higher tendency to be obese [(RR=1.8, 95%CI (0.5—5.9), P=0.368], and [RR= 1.5, 95%CI (0.9-2.5),
P=0.169] respectively.
Conclusions: Physical activity, eating meals regularly and homemade food, all together play a significant
role in decreasing obesity among Jordanian schoolchildren, thus a national policy that promoting active
living and healthy eating among schoolchildren is warranted.

© 2018 Published by Elsevier Ltd on behalf of Diabetes India.
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1. Introduction increase in body weight results from a positive energy balance

when energy intakes exceeds energy expenditure [7]. However,

The prevalence of childhood obesity has been increasing
alarmingly; it constitutes a serious global public health challenge
[1]. Globally, the prevalence of overweight and obesity in children
aged rose by 47.1% between 1980 and 2013 [2]. Prevention of
childhood obesity is critical as it is associated with the develop-
ment of unfavorable health outcomes during adulthood [3] such as
cardiovascular diseases [4], type 2 diabetes and other chronic dis-
eases later in life [5].

Obesity is a multi-gene condition and the expression of obesity
is modulated by environmental factors, but above all by a number
of modified genes interacting with each other [6]. The rapid
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behaviors that may influence the energy balance have been
referred to as “energy balance-related behaviors” (EBRBs) [8]. In
children and adolescents, the most important behavioral de-
terminants of overweight and obesity include over consumption of
energy-dense foods, levels of physical activity and sedentary
behavior [9]. Dietary and physical activity habits are formed at early
life stages and have been to track into later life indicating the ur-
gency of increasing our understanding of the origin and develop-
ment of EBRBs in children [10]. A recent report showed that the
total deaths attributable to low physical activity from 1,489,000 in
1990 to 2,182,000 in 2013 (465%, 640% age-standardized) [11].
Rapid changes in eating habits, lifestyle, and lack of physical
activity have led to an increase in the prevalence of overweight and
obesity in the Arab countries and consequently has led to a sig-
nificant increase increase in chronic obesity-related non-
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communicable diseases [12]. In Jordan, between 1980 and 2013,
24% of boys and 25.4% of girls (<20 years) were either overweight or
obese, and 8.0% were obese [2]; yet, there are limited studies in
Jordan aimed to determine risk factors for obesity related to life-
style, dietary habits and physical activity patterns [13]. As such, the
objective of the current study was to assess the strength of the
association of risk factors for childhood obesity related to lifestyle
including dietary pattern, physical activity and sedentary behavior
among Jordanian schoolchildren aged 7—18 years old attending
public schools in Amman, Irbid, and Mafraq.

2. Material and methods
2.1. Study population

A cross-sectional study was conducted during 2009—2011. A
total of 922 schoolchildren (473 boys and 449 girls) aged 7—18
years were selected randomly from 20 Jordanian public schools, by
using multistage cluster sampling method, in three major cities in
Jordan; Amman, Irbid, and Mafraq. Amman is the capital city of
Jordan and is the largest and most populated city in the country.
Irbid is the largest city in Irbid governorate which is also heavily
populated but its inhabitants are less wealthy. Mafraq is the largest
city in Mafraq governorate located to the North-East of Jordan. It is
sparsely populated, making less than 5% of total Jordan population,
and still has a Bedouin population with a nomadic lifestyle who are
only semi-settled.

The study protocol was approved by the Research Review
Committee, Deanship of Scientific Research, The University of Jor-
dan, and the Ministry of Education. A written consent was obtained
from parents of every study child. Data were collected and reported
in confidentiality. The population sample size was determined ac-
cording to the number of population of young schoolchildren from
public schools in the selected governorates for the academic years
2009/2010, The Jordanian Ministry of Education.

A total of 922 schoolchildren approved to participate in the
study. Unreturned consent forms were considered dropouts,
constituting a rate of 15.6% for boys and 18.0% for girls. A total
participants of 922 schoolchildren (473 boys and 449 girls)
participated in the study. The 922 sheets of questionnaires
distributed, 767 (399 boys and 368 girls) were fully completed with
a response rate of 83.2% as shown in Table 1. The dropout rate for
the boys was 2.6% for the normal weight, 18.2% for the overweight,
and 35.1% for the obese. A similar trend was obtained for the girls
with the following respective values of 2.5%, 21.8%, and 33.6%.

2.2. Data collection

The data were collected by using questionnaire consisted of
three main groups: (1) demographic data, (2) dietary history and
eating practices, and (3) physical activity practices. Questions

required short answers such as: yes, no, or short statements.
Multiple-choice questions included three to five different choices
including “I don't know” choice. The survey questionnaire took
approximately 20 min for a student to complete.

To assess the content validity, a panel that included Academics
of Nutrition and Physical Sciences as well as nurses, parents and
young adults was asked to revise the developed questionnaire
which was in Arabic language. Certain comments of the panel
group were taken into consideration. In addition, a pilot study was
undertaken by thirty six children comprised of two girls and two
boys from each participating schools. The estimated value of in-
ternal consistency and reliability of the developed questionnaire
was 0.79 using Cronbach's alpha statistics.

2.3. Anthropometric measurements

In a follow-up session, body weight (kg), height (cm) and waist
circumference (cm) were measured using standard procedure.
Body mass index (BMI) was calculated. The International Obesity
Task Force (IOTF) age- and sex-specific BMI cutoff reference stan-
dards were used to identify overweight and obese adolescents
between the ages of 2 and 17 years [14].

2.4. Statistical analysis

Data were analyzed using the graduate pack SPSS 17.0 for win-
dows 2007. Differences among participants were examined using
analysis of variance (ANOVA) for continuous variables, and chi-
square tests for categorical variables. Association was tested using
binary logistic regression. Data are presented as means + standard
deviation (SD) and as frequency distributions. The degree of in-
ternal consistency of ordinal scales was determined using Cron-
bach's alpha statistics. All p values of less than 0.05 were considered
statistically significant.

3. Results

Table 2 presents the anthropometric indicators for school-
children. Obviously, BMI and waist circumference were signifi-
cantly higher among obese boys and girls as compared to normal
weight and overweight children counterparts (p <0.05). Table 3
shows that normal weight girls maintained regular exercise
significantly higher than normal weight boys (49%, 26.5%; respec-
tively, p < 0.01). The percentage of obese girls (28%) who performed
physical activity for <30min three to four times weekly tended to
be higher than normal weight and overweight girls (23.5% and
10.2%). Moreover, obese school children were more sedentary than
normal weight with no significant differance (p = 0.117).

Table 4 shows that normal weight girls consumed more
homemade food than boys regardless of body weight (p = 0.003).
Regardless of body weight status, the highest proportion of study

Table 1
Distribution of the population sample according to body weight status.
Normal weight Overweight Obese Total

Boys (n=473)
Approved to participate, n(%) 192 (97.4) 135 (81.8) 72 (64.9) 399 (84.4)
Dropouts, n(%) 5(2.6) 30 (18.2) 39 (35.1) 74 (15.6)
Study participants 197 165 111 473
Girls (n=449)
Approved to participate, n(%) 196 (97.5) 115 (78.2) 57 (66.4) 368 (82.0)
Dropouts, n(%) 5(2.5) 32 (21.8) 44 (33.6) 81 (18.0)
Study participants 201 147 101 449
Total Study participants 388 250 129
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Table 2
Anthropometric indicators of the population sample.
Variable Normal Weight" (n =388) Overweight® n (n =250) Obese® (n=129)
Boys Girls Boys Girls Boys Girls
Age (year) 15.8+2.1 153+19 15.7+19 155+1.7 16.1+1.6 156+1.6
Weight (kg) 58.0+10.4 551+79 75.6+12.3 684+74 85.9+149 83.2+104
Height (cm) 163.2+12.6 158.7 +8.7 1659+ 12.6 159.2+7.8 1609 +16.5 1589+9.9
BMI(kg/mz) 21.7+2.0 218+18 273+14 269+1.5 33.1+27 329+27
Waist circumference (cm)” 59.2 +26.4 60.9 +22.8 68.4+30.3 66.5+26.9 77.9 +£30.1 86.4+31.3

2 Body mass index (BMI) equals weight in kilograms divided by height in meters squared, which was used to classify the participants to: normal weight (BMI:
18.5—24.99 kg/m?), overweight (BMI: 25—29.99 kg/m?), and obese (BMI: >30 kg/m?) (Cole et al., 2000, and IOTF, 2011).

b Waist circumference equals midway between the lowest rib and the superior border of the iliac crest (Zhao et al., 2011).

Table 3

Physical activity and sedentary behavior state of normal weight, overweight, and obese boys and girls jordanian schoolchildren aged 7—18 Years.*

Variable

P- value

Normal weight (n =388)

Overweight (n = 250)

Obese (n=129)

Boys Girls Boys Girls Boys Girls Overweight vs. normal Obese vs. normal
(n=192) (n=196) (n=135) (n=115) (n=72) (n=57) weight weight
Exercising regularly 52(26.5)** 94(49.0) 42(36.5) 41(30.4) 23(40.4) 23(31.9) 0.905 0.411
Exercise Once/day 28(14.6) 19(9.7) 18(13.3) 13(11.3) 6(8.3) 4(7.0) 0.082 0.707
(Minute)
<30
>30 33(17.2) 6(3.1) 12(8.9) 1(0.9) 4(5.6) 6(10.5)
1-2 times/week (Minuts) 18(9.4) 7(3.6) 7(5.2) 3(2.6) 4(5.6) 1(1.8) 0.243 0.855
<30
>30 4(2.1) 0(0.0) 4(3.0) 0(0.0) 1(1.4) 0(0.0)
3-4 times/week (Minuts) 32(16.7) 20(10.2) 18(13.3) 27(23.5) 8(11.1) 16(28.1) 0.488 0.205
<30
>30 1(0.5) 0(0.0) 2(1.5) 0(0.0) 1(1.4) 1(1.8)
Once/month (Minuts) 6(3.1) 1(0.5) 6(4.4) 4(3.5) 1(1.4) 0(0.0) 0.412 0.953
<30
>30 0(0.0) 0(0.0) 1(0.7) 0(0.0) 0(0.0) 0(0.0)
Regularly active 13(6.8) 4(2.0) 14(10.4) 10(8.7) 6(8.3) 3(5.3) 0.009 0.243
<30
Regularly Sedentary 179(93.2)* 192(98.0) 121(89.6) 105(91.3) 66(91.7) 54(94.7)
Sedentary behavior 31(16.1) 32(16.3) 21(15.6) 27(23.5) 16(22.2) 12(21.1) 0.189 0.117
<3 h/day
>3 h/day 149(77.6) 160(81.6) 100(74.1) 78(67.8) 50(69.4) 42(73.7)

*Data is presented as frequency (%), and is considered statistically significant at P < 0.05. ** P-value<0.001. Physical activity is a bodily movement produced by skeletal muscle

that results in energy expenditure above basal levels (Caspersen et al., 1985).

population that ranged from 50.4% of overweight girls to 66.1% of
normal weight boys reported that they ate three meals per day with
no significant difference between weight groups (P=0.474).
Overall, the proportion of overweight and obese boys who
consumed daily homemade food was significantly higher than that
consumed by their normal weight girls (p =0.011 and p = 0.006,
respectively). There was no significant difference between all study
groups regarding consumption of homemade meals on weekly
basis (p = 0.472).

Table 5 shows that students who reported that they ate one
meal daily had a higher tendency to be obese [RR=1.8, 95%Cl
(0.5—-5.9), p=0.368] compared to students who ate more than
three meals per day. In addition, there was a tendency for students
who did not consume healthy snacks from cafeterias to become
obese [RR=1.5, 95% Cl (0.9—-2.5), p=0.169] and for those who
consumed homemade foods to become overweight [RR=1.7, Cl
(0.9-3.2), p=0.116]. The risk of being overweight and obese
decreased with eating fast food less than four times weekly
[RR=0.5, 95% Cl (0.3—0.9), p=0.032; RR=0.6, Cl 95% (0.3—1.3),
p = 0.224], respectively). While students who spent >30 min un-
dertaking daily exercise showed increase the tendency risk of being
obese [RR=1.5, 95% Cl (0.6—3.9), p = 0.400], schoolchildren who

was sedentary activities had significantly higher odds of being
overweight [RR =2.0, 95% Cl (1.1-3.6), p=0.02], and those who
spent <3 h in sedentary activities daily decrease the risk of being
overweight [RR=0.8, 95%, Cl (0.6—1.3), p=0.388], and obese
[RR = 0.8, 95%, Cl (0.6—1.2), p = 0.228].

4. Discussion

The significance of childhood obesity pandemic has provided
the impetus for urgent action with much attention focusing on
prevention [15]. Yet, due to the complex nature of the obesity
epidemic, evidence describing which strategies is likely to prevent
childhood obesity remains limited. Hence, it seems pivotal to
investigate the current eating practices and physical activities
among Jordanian schoolchildren aged 7—18 years old attending
public schools from three major cities of the main Jordanian gov-
ernorates: Amman, Irbid, and Mafragq.

In the current study, there was no significant difference between
groups regarding the number of hours during which student
maintained sedentary lifestyle. Yet, the proportion of normal
weight boys and girls students (77.6% and 81.6%, respectively) who
spent 3 h or more daily without physical activities was higher than
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Table 4
Eating habits among a group of obese and overweight jordanian schoolchildren aged 7—18 Years.*
Variable n (%) Normal weight Overweight (n = 250) Obese (n=129) All P- value
(n=388)
Boys G Girls Boys Girls Boys Girls Overweight vs. Obese vs.
Normal weight Normal weight
Eating homemade foods 179(93.2) 194(99.0) 126(93.3) 106(92.2) 65(90.3) 56(98.2) 0.168 0.062 0.265
P- value 0.003 0.724 0.724
Eating homemade foods Daily (meal) 7(3.6) 10(5.1) 2(1.5) 7(6.1) 0.00 3(5.3) 0.474 0.215 0.477
1
2 36(18.8) 46(23.5) 20(14.8) 31(27.0) 8(11.1) 17(29.8)
3 127(66.1) 120(61.2) 89(65.9) 58(50.4) 46(63.9) 33(57.9)
>3 21(10.9) 16(8.2) 22(16.3) 15(13.0) 13(18.1) 4(7.0)
P- value 0.454 0.011 0.006
Eating homemade foods Weekly 53(27.6) 66(33.3) 35(25.9) 37(32.2) 23(31.9) 22(38.6) 0.472 0.823 0.283
<4
>4 126(65.6) 128(65.3) 91(67.4) 69(60.0) 42(58.3) 34(59.1)
P- value 0.361 0.242 0.658
Dining at specific times 35(18.2) 28(14.3) 15(11.1) 14(12.2) 11(15.3) 10(17.5) 0.357 0.178 0.926
P- value 0.222 0.665 0.897
Eating fast foods regularly 126(65.6) 127(64.8) 90(66.7) 72(62.6) 46(63.9) 36(63.2) 0.945 0.891 0.735
P- value 0.864 0.503 0.932
Eating fast foods weekly 102(53.1) 104(53.1) 80(59.3) 68(59.1) 42(58.3) 32(56.1) 0.013 0.009 0.060
<4 times
>4 times 24(12.5) 23(11.7) 11(8.1) 4(3.5) 4(5.6) 4(7.0)
P- value 0.848 0.152 0.714
Eating unhealthy FFO weekly® 160(83.3) 190(96.9) 113(83.7) 107(93.0 58(80.6) 52(91.2) 0.245 0.327 0.102
P- value 0.001 0.024 0.089

*Data is presented as frequency (%), and is considered statistically significant at P < 0.05. ** P-value<0.001.
¢ Falafel, shawerma, pittza, burger, fried potato, chocolate, chips, sweets, soft drink, artificial juice.

Table 5
Binary logistic regression analysis of factors associated with overweight and obesity among young jordanian students.
Variable Overweight P-value Obese P-value
RR (CI 95%) RR (CI 95%)

Number of meals consumed daily 1 1.0 (0.5-2.4) 0.864 1.8 (0.5-5.9) 0.368
2 1.0 (0.7-1.5) 0.949 1.1 (0.7-1.7) 0.793
3 1.2 (0.9-1.6) 0.281 0.9 (0.7-1.4) 0.854
>3 1 1

Consuming not healthy snacks outdoors Yes 0.9 (0.6—1.4) 0.637 1.5(0.9-2.5) 0.169
No 1 1

Consuming home-made food Yes 1.7 (0.9-3.2) 0.116 1.2 (0.6—-2.7) 0.636
No 1 1

Number of home-made meals consumed weekly <4 0.9 (0.7-1.3) 0.562 1.3 (0.9-1.9) 0.229
>4 1 1

Consuming outdoors fast meals Yes 1.0 (0.7-1.4) 0.999 1.1 (0.7-1.6) 0.748
No 1 1

fast meals consumed outdoors weekly <4 0.5 (0.3-0.9) 0.032 0.6 (0.3—1.3) 0.224
>4 1 1

Exercise regularly Yes 0.9 (0.7-1.3) 0.815 0.9 (0.7—-1.5) 0.927
No 1 1

Exercise regularly: <30 0.5 (0.2—-1.0) 0.061 1.5 (0.6—3.9) 0.400
>30 1 1

Lifestyle Sedentary 2(1.1-3.6) 0.018 1.1(0.5-2.3) 0.817
Active 1 1

Sedentary time <3h 0.8 (0.6—1.3) 0.388 0.8 (0.5-1.2) 0.228
>3h 1 1

Data is presented as frequency (%), and is considered statistically significant at P < 0.05. CI, confidence interval; RR, relative ratio.

that spent by boys and girls (74.1% and 67.8%, respectively) or boys and excess body fat by 15.8% and 26.8% among children and ado-
and girls obese students (69.4% and 73.7%, respectively; p = 0.210). lescents respectively. In A Korean study report that TV waching
A study in Spain reported that each additional hour of time spent increased risk is by 17% overweight and 27% central adiposity [16].
watching TV was associated with an increased risk of overweight A Canadian study of school children aged 5—17 year showed
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evidence that daily TV viewing in excess of 2 h is associated with
reduced physical and psychological health, and that lowering
sedentary times leads to the reduction of BMI [16].

Notably, with regards to physical activity practices by students,
no significant regression was found with obese students [RR = 0.9,
(0.7—1.5), p=0.927]. Furthermore, students who do not perform
physical activity daily have higher tendency to be obese. Our results
were in contrast to the results of Jabre et al. [ 17] who found that low
physical activity was not associated with overweight and obesity
among 6-8 year-old children in Beirut. Children and adolescents
should do 60 min or more of physical activity daily and should
engage themselves in vigorous aerobic physical activity, muscle
strengthening, physical activity, and bone strengthening for at least
three days per week [18].

The present study shows eating fast food more than four times
per week is associated with overweight (p = 0.032) Consistent to a
Saudi study of school children, aged 6—11 yrs who found that eat
outside the home for more than 5 times a week increased the
proportion of obesity from 52.7% [19].In contrast, Janssen et al. [20]
reported that there was no clear association between dietary habits
between overweight and obese Canadian adolescents. While Lud-
wig et al. [21] showed that the consumption of each additional
serving of a sugar-sweetened drink led to increased BMI and
obesity, moreover meals consisting of junk food were likely to
result obesity [22]. Findings of An American carried out over a
fifteen-year period established that there is a definite link between
the consumption of fast food and increase in obesity. It was found
that people who ate fast food more than twice a week weighed four
and a half pounds more than those who ate these foods occasion-
ally [23]. Fast food is associated with weight gain and obesity
epidemic [24,25].

Rapid changes in dietary habits, lifestyle, and lack of physical
activity have led to an increase in the prevalence of overweight and
obesity in Arab countries, and consequently an increase in chronic
non-communicable diseases [26]. .Data from WHO (Regional Office
in Cairo) indicated that of adults between 79% to 96% in six Arab
countries (Egypt, Jordan, Iraq, Kuwait, Saudi Arabia, and Syria) eat
less than 5 servings of fruit and vegetables per day [27], while the
recommendation is five to nine serving per day. These include an
increase in the intake of unhealthy fast food and sugary drinks,
skipping breakfast, consumption of foods rich in calories and fat
between meals, and a high percentage of people who consume
foods outside the home, which exposes them to more high-calorie
foods [28].

A high proportion of overweight and obesity was found among
Irbid students, which is expected that the nutritional status of ad-
olescents in north Jordan is different from other governorates in the
central or southern parts of Jordan including the capital city,
Amman, where the average socioeconomic status is likely higher;
as well as, the percentage of working mothers and students are
most likely exposed to a greater number of fast-food, in contrast to
the southern region of Jordan and students are more likely to
benefit from home-cooked meals [29]. A study in Jordan was found
that 40% of energy intake of obese children (6—12 yrs) came from
fat intake compared to 28% among non-obese children [26].
Carbonated drinks are favorites of 60.7% of boys and 54.8% of girls
[30].

In conclusion, sedentary behavior and consumption of fast foods
increased the risk of overweight and obesity among Jordanian
children, whereas, regular physical activity decreased the risk of
overweight. Programs that increase awareness about overweight
and obesity in children and adolescents and its adverse effects are
recommended. Combination of dietary modification increased
physical activity, decreased sedentary lifestyle and behavior
modification is highly recommended. Finally, in the context of

primary care, for decades sedentary lifestyle or behavior has been
used to describe a type of lifestyle with little or no physical activity;
yet with the rampant universal sedentary state, and lack of
awareness.

Among doctors, dieticians and patients, and the ethical duty of
clinicians to act to prevent or at least ameliorate the incidence of
overweight and obesity and its related/induced non-communicable
diseases and therefore minimize harm to patients, we would like to
posit “sloth syndrome” as an alternative descriptor for “sedentary
lifestyle”.
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