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Abstract: Background: Physical inactivity, sedentary behaviour and an unhealthy diet are factors that
may increase weight and general and/or abdominal obesity. Objective: To evaluate the relationship
between general and abdominal obesity and lifestyle factors among adolescents in Qatar. Methods:
The study data are based on the Arab Teens Lifestyle Study (ATLS). The target population consisted of
1184 adolescents aged between 14 and 18 years old (563 boys and 621 girls), randomly selected through
multistage sampling. A validated questionnaire was used to collect data on lifestyle indicators.
Anthropometric indicators, which included body weight, height and waist circumference (WC),
were measured according to standardised procedures. International Obesity Task Force (IOTF)
age- and sex-specific body mass index (BMI) reference values were used to define overweight and
obesity. Abdominal obesity was defined by the ‘waist-to-height ratio’ (WHtR > 0.5) and by sex- and
age-specific WC cutoff values. Results: Females were more inactive than males (63.7% vs. 36.3%;
p < 0.001). The proportion of adolescents who reported screen time of over 2 h per day was 82.5%.
Females engaged in more sedentary behaviour than males (53.4% vs. 46.4%, p = 0.009). Being
male (OR: 1.3; CI: 1.0–1.7) and skipping breakfast (OR: 1.5; CI: 1.2–2) were significantly associated
with overweight/obesity. In contrast, high intake of fast food, fries, sweets and cake were negative
predictors of general and abdominal obesity. Conclusions: The findings revealed the prevalence of
unhealthy lifestyle habits among adolescents in Qatar and indicated relationships between certain
dietary habits and obesity. The findings of this study may help in advocating for the implementation
of an intervention that includes lifestyle changes targeting adolescents.

Keywords: Qatar; adolescents; obesity; cross-sectional study; sedentary behaviour; dietary habits;
physical activity

1. Introduction

In recent decades, Qatar has witnessed a significant improvement in the socioeconomic status of the
population, which was accompanied by changes in the lifestyle. These changes were characterised by
poor dietary habits, sedentary behaviour and physical inactivity [1]. All these factors have contributed
to the rise in non-communicable diseases such as obesity, diabetes and cardiovascular disease [2,3].

Int. J. Environ. Res. Public Health 2019, 16, 4428; doi:10.3390/ijerph16224428 www.mdpi.com/journal/ijerph

http://www.mdpi.com/journal/ijerph
http://www.mdpi.com
https://orcid.org/0000-0003-1499-5646
https://orcid.org/0000-0002-2882-2335
http://www.mdpi.com/1660-4601/16/22/4428?type=check_update&version=1
http://dx.doi.org/10.3390/ijerph16224428
http://www.mdpi.com/journal/ijerph


Int. J. Environ. Res. Public Health 2019, 16, 4428 2 of 15

Studies conducted in the Arabian Gulf reported a high prevalence of obesity among adults and
children, which was considered a public health problem in the region [4,5]. Obesity among children can
be associated with an increased risk of adulthood obesity and leads to health problems [6]. In addition
to general obesity, abdominal obesity, characterised by a high WHtR and/or high WC, has been
associated with an increase in cardiometabolic risk in children and adolescents [7,8].

Different factors have been linked to the development of obesity, which include genetic (genetic
susceptibility to obesity), demographic (age, gender, education and income) and lifestyle factors
(sedentary behaviour, physical inactivity and poor dietary habits) [9,10]. Evidence from several
research studies indicated that lifestyle components such as sedentary behaviour, physical inactivity
and dietary habits are the main factors contributing to obesity among children and adolescents [11–14].

It is well known that physical inactivity is directly associated with weight gain. Results of studies
have demonstrated the relationship between physical activity intensity and abdominal obesity among
adolescents [15,16]. However, other studies yielded less conclusive results regarding the association
between physical activity and abdominal obesity [17,18]. Results of studies conducted to elucidate the
relationship between screen time and obesity were inconsistent. Results of some research studies did
not find any relationship between screen time and indicators of obesity [19–21], while other studies
reported an association between sedentary behaviour and abdominal obesity [22–25]. Dietary habits
(i.e., dietary consumption patterns, meal frequency, skipping breakfast) have been considered key
factors contributing to obesity among children and adolescents. Several studies have reported high
prevalence of obesity among children and adolescents adopting a diet composed of unhealthy foods
such as fast food, sweets and sweetened beverages [13,26]. Other studies indicated that the frequency
of meal intake may contribute to the development of obesity [16,27]. To our knowledge, there is a
lack of data on the association between lifestyle factors and general and/or abdominal obesity among
adolescents in Qatar. Therefore, the objective of the study was to evaluate the relationship between
general and abdominal obesity and lifestyle factors among adolescents in Qatar.

2. Materials and Methods

The study data are based on the Arab Teens Lifestyle Study (ATLS). The ATLS is a school-based,
cross-sectional and multi-centre collaborative study. It was conducted in many Arabic countries to
evaluate lifestyle factors associated with obesity among Arab adolescents. The objectives, design and
methods of the ATLS have been described before [28].

2.1. Study Population

The target population of the present study was adolescents (boys and girls) enrolled in independent
schools in Qatar during the academic year 2013/2014. Details of the sampling, selection methods,
inclusion and exclusion criteria have been published elsewhere [29]. In the first stage of sampling,
47 schools were listed and numbered. Every other school was selected, with the first number being
chosen randomly. A total of 23 schools were selected (11 boys’ school and 12 girls’ schools). In the
second stage of sampling, one class from each of grade 10, grade 11 and grade 12 was randomly selected.

The total number of adolescents selected to participate in the study was 1184, consisting of
563 boys and 621 girls. Of these, only 1161 were included in the analysis. The review committee of the
Ministry of Public Health and the Ministry of Education and Higher Education (Department of Policy
Analysis and Research) approved the protocol for the study. Consent for participation in the study was
obtained from school principals. Students also consented to participate in the study.

2.2. Anthropometric Measurements

Anthropometric indicators, which included body weight, height and WC, were measured
according to standardised procedures. BMI was calculated as body weight in kilogrammes divided
by height in square metres. Overweight and obesity were defined according to the IOTF age- and
sex-specific BMI reference values [30]. WHtR was calculated as the ratio between WC in centimetres
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and height in centimetres. Abdominal obesity was defined by using the WHtR cutoff point of 0.50 [31]
and the WC cutoff adopted by Taylor et al. [32].

2.3. Research Instrument and Data Collection

Details of the validity and reliability of the ATLS questionnaire were published earlier. The
questionnaire has shown high reliability (r = 0.87) and acceptable validity (r = 0.37, p < 0.001) [33,34].

2.4. Physical Activity Assessment

Time spent on physical activity was collected using a validated self-reported questionnaire [33].
Each participant was asked to report the duration, intensity and frequency of any physical activity from
the list practised during the week. The list provided included different physical activities: household
activities, recreational activities and sport activities. The metabolic equivalent values were used
to differentiate between different levels of physical activities (light, moderate and vigorous) [35,36].
Furthermore, total metabolic equivalent (METs-min/week) was split into active and inactive according
to a cutoff score of 1680 METs-min/week, which is the equivalent of one hour of daily moderate-intensity
activity (60 min × 7 days/week × 4 METs) [37].

2.5. Sedentary Behaviour

Sedentary behaviour included information on time spent during the day in front of a screen
watching TV, playing video games and using a computer. The cutoff point for total screen time was set
to a maximum of 2 h per day, in accordance with the American Academy of Pediatrics guidelines [38].

2.6. Dietary Habits

The dietary habits of adolescents were determined through a set of 10 specific questions.
Adolescents were asked to report on the frequency of intake of breakfast, sugar-sweetened drinks
(including soda), cooked and uncooked vegetables, fruits, milk and dairy products, doughnuts/cakes,
candy and chocolate, energy drinks, and Western and Arabic fast foods in a typical week.

The frequency scales ranged from zero intake (never) to a maximum intake of seven days per week
(every day). Intake levels were divided into three groups: low (1–2 days per week); medium (3–4 days
per week) and high (>5 days per week). The proportion of adolescents who consumed healthy foods
(breakfast, fruits, vegetables and milk) daily and those whose intake per week of unhealthy foods
(fries, sweets, fast food, candy) exceeded four days was determined.

2.7. Statistical Analysis

The data were analysed using IBM SPSS statistics for Windows, version 23, Chicago, USA. Data
were presented as the mean, standard deviation and proportion. The student’s t-test and ň2 test
were used to assess differences between genders. The relationship between general obesity and/or
abdominal obesity and lifestyle components was determined by using multivariate logistic regression.
Moreover, p < 0.05 was considered statistically significant.

3. Results

Table 1 presents the anthropometric indicators of the study population. In total, 1161 adolescents
with complete data were included in the analysis; 51.7% were females (N = 600) and 48.3% were males
(N = 561). The average age was 16.3 ± 1.0. Statistically significant weight, height, WC and WHtR
differences were found between genders (p < 0001). There were no differences in BMI between males
and females. The prevalence of general and abdominal obesity was 41.3% and 46.9% respectively. The
prevalence of general obesity was significantly higher in males (44.6%) than in females (38.2%). The
same pattern was observed for abdominal obesity, where 50.4% and 43.5% of males and females had
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abdominal obesity respectively. The prevalence of abdominal obesity was statistically higher for males
than for females.

Table 1. Anthropometric indicators of the study population.

Variable Male Female Total

Number of participants 561 600 1161

Age (year) 16.3 ± 0.9 16.3 ± 1.1 16.3 ± 1.0

Weight (kg) e 71.2 ± 21.5 60.4 ± 17.6 65.6 ± 20.3

Height (cm) e 169.9 ± 7.3 157.6 ± 5.8 163.5 ± 9.0

BMI (kg/m2) 24.5 ± 6.8 24.2 ± 6.6 24.4 ± 6.7

WC (cm) e 88.9 ± 16.0 79.5 ± 14.5 84.0 ± 15.9

WHtR e 0.52 ± 0.09 0.50 ± 0.09 0.51 ± 0.51

Overweight and obesity a,d (%) 44.6 38.2 41.3

AO b,d (%) 50.4 43.5 46.9

AO c,d (%) 55.8 42.2 48.8

Data presented as means ± standard deviation for continuous variables and % for categorical variables; BMI = body
mass index; WC = waist circumference; WHtR = waist-to-height ratio; a Overweight and obesity defined by IOTF
standard (Cole et al., 2000); AO = abdominal obesity; b WHtR > 0.5; c Waist circumference cutoff adopted by Taylor
et al. (2000); d p < 0.05; e p < 0.001. t-test (continuous variables) and ň2 test t (categorical variables).

Table 2 shows sedentary behaviour, physical activity and dietary habits according to gender.
Results indicated that 44% of adolescents were inactive. Females were significantly inactive compared
to males (63.7% vs. 36.3%; p < 0.001). Regarding screen time, 82.5% of adolescents reported a screen time
of more than 2 h per day. The rate of highly sedentary behaviour (more than 2 h per day) was higher for
females than for males (53.4% vs. 46.6%, p = 0.009). Moreover, 20.3% and 13.9% of adolescents reported
regularly consuming vegetables and fruits, respectively. There were no significant differences in the
consumption of vegetables and fruits between males and females. The rate of daily milk consumption
was 24.1%. Males were more likely than females to consume milk regularly (55.9% vs. 44.1%, p < 0.01).
Furthermore, 48.8% and 27.3% of adolescents regularly consumed sweetened beverages and fast food,
respectively. There were no significant differences between the genders in relation to the weekly
reported intake of sweetened beverages and fast food. Half of the adolescents reported consuming
candy and chocolate on at least four days per week. The prevalence was higher for females than for
males (60.2% vs. 39.8%, p < 0.001). In addition, 28.7% and 24.5% of participants consumed fries and
cake on at least four days per week, respectively. Statistically significant differences (p < 0.05) were
found for the consumption of cake and fries between males and females. Regular consumption of
energy drinks was more prevalent among males than females (62.4% vs. 37.6%, p < 0.001).

Lifestyle variables according to BMI, WHtR and WC are presented in Tables 3 and 4. The results
indicated statistically significant differences (p< 0.05) for lifestyle indicators between males and females.
Males were more active and less sedentary and adopted healthy diet patterns, characterised by more
frequent consumption of breakfast, vegetables, fruits and milk, whereas females were more sedentary
and less active. Females adopted unhealthy diet choices, with more frequent consumption of fast
food, fries, candy and sweets. Males with general obesity and abdominal obesity were significantly
less active (p < 0.001) and reported significantly less frequent consumption of breakfast (p < 0.05).
Males with normal BMI, WHtR or WC more frequently consumed fast food and candy. Energy drink
intake was significantly higher (p < 0.05) among males with normal WHtR and/or WC (see Table 3).
Obese females reported significantly less frequent consumption of breakfast (p < 0.05), fries (p < 0.05),
cake (p < 0.001) and candy (p < 0.05). The same patterns were observed for females with high WHtR
and/or WC.
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Table 2. Physical activity, sedentary behaviour and dietary habits by gender.

Variable
Total Male Female

p-Value
N = 1161 (%) N = 561 (%) N = 600 (%)

Total screen time (TV viewing and computer use) *
0.009Less than 2 h/day 203 (17.5) 115 (20.5) 88 (14.7)

2 h or more/day 958 (82.5) 446 (79.5) 512 (85.3)

Physical activity
<0.001Inactive 510 (44) 185 (33.1) 325 (54.2)

Active 649 (56) 374 (66.9) 275 (45.8)

Sleeping pattern
0.188Less than 8 h/day 785 (68) 389 (9.8) 396 (66.2)

8 h or more/day 370 (32) 168 (30.2) 202 (33.8)

Breakfast intake
0.283Daily 310 (26.8) 158 (28.2) 152 (25.4)

Less than daily 848 (73.2) 402 (71.8) 446 (74.6)

Consumption of vegetables

Daily 235 (20.3) 112 (20.1) 123 (20.5)
0.845

Less than daily 922 (79.7) 446 (79.9) 473 (79.5)

Consumption of fruits
0.089Daily 161 (13.9) 88 (15.7) 73 (12.2)

Less than daily 995 (86.1) 472 (84.3) 523 (87.8)

Consumption of milk and dairy products
0.003Daily 279 (24.1) 156 (27.9) 123 (20.5)

Less than daily 879 (75.9) 403 (72.1) 476 (79.5)

Intake of sugar-sweetened beverages
0.073Fewer than 4 days/week 593 (51.2) 271 (48.5) 322 (3.8)

4 days or more/week 565 (48.8) 288 (1.5) 277 (46)

Fast food intake
0.053Fewer than 4 days/week 843 (72.7) 422 (75.4) 421 (70.3)

4 days or more/week 316 (27.3) 138 (24.6) 178 (29.7)

Intake of fries/crisps
0.034Fewer than 4 days/week 826 (71.3) 415 (74.2) 411 (68.6)

4 days or more/week 332 (28.7) 144 (25.8) 188 (31.4)

Cake/doughnut intake
0.006Fewer than 4 days/week 874 (75.5) 442 (79.1) 432 (72.1)

4 days or more/week 284 (24.5) 117 (20.9) 167 (27.9)

Candy/chocolate intake
<0.001Fewer than 4 days/week 585 (50.6) 331 (59.3) 254 (42.5)

4 days or more/week 571 (49.4) 227 (40.7) 344 (57.5)

Energy drink intake
<0.001Fewer than 4 days/week 963 (83.2) 437 (78.3) 526 (87.8)

4 days or more/week 194 (16.8) 121 (21.7) 73 (12.2)

* Including both weekdays and weekends. A ň2 test was used to compare between genders. Bold indicated
significant differences.
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Table 3. Lifestyle variables according to BMI, WHtR and WC for adolescent males in study population.

Variable
BMI a WHtR WC b

NW (N = 311) OW+OB
(N = 250)

WHtR <0.5
(N = 278)

WHtR ≥0.5
(N = 283)

Normal WC
(N = 248)

Elevated WC
(N = 313)

Total screen time (TV viewing and computer
use) (h/day) 4.82 ± 3.13 4.98 ± 3.30 4.82 ± 3.13 4.96 ± 3.23 4.72 ± 3.09 5.02 ± 3.28

METs-min/week 4021.6 ± 3166.5 * 3236.8 ± 2674.8 4196.0 ± 3281.9 ** 3146.5 ±2735.5 4301.3 ± 3281.9 3167.4 ±2792.7

METs-min/week from vigorous activity 2847.7 ± 2611.6 ** 2107.4 ± 2148.3 2995.5 ± 2710.1 ** 2048.1 ± 2044.2 3034.9 ± 2676.3 ** 2111.0 ± 2159.5

METs-min/week from moderate activity 1115.6 ± 1034.0 1091.0 ± 1141.8 1142.3 ± 1040.4 1067.4 ± 1122.8 1196.8 ± 1072.3 ** 1031.6 ± 1086.6

Average sleep time per day (h/day) 6.94 ± 1.76 6.76 ± 1.86 6.91 ± 1.77 6.81 ± 1.85 6.96 ± 1.787 6.78 ± 1.83

Breakfast intake (frequency/week) 3.92 ± 2.62 * 3.41 ± 2.60 3.93 ± 2.58 * 3.46 ± 2.65 3.93 ± 2.58 * 3.51 ± 2.65

Vegetable consumption (frequency/week) 3.93 ± 2.20 3.93 ± 2.19 3.87 ± 2.18 4.01 ± 2.21 3.95 ± 2.12 3.92 ± 2.21

Fruit consumption (frequency/week 3.70 ± 2.18 3.46 ± 2.15 3.66 ± 2.18 3.52 ± 2.16 3.62 ± 2.19 3.57 ± 2.16

Milk/dairy products (frequency/week) 4.08 ± 2.41 3.94 ± 2.44 3.95 ± 2.40 4.09 ± 2.44 3.95 ± 2.37 4.08 ± 2.46

Sugar-sweetened beverages (frequency/week) 4.02 ± 2.32 3.64 ± 2.42 4.01 ± 2.34 3.69 ± 2.40 3.95 ± 2.34 3.77 ± 2.40

Fast food intake (frequency/week) 2.69 ± 1.96 * 2.35 ± 1.70 2.71 ± 1.97 * 2.37 ± 1.73 2.77 ± 2.01 * 2.36 ± 1.71

Fries/crisps intake (frequency/week) 2.59 ± 1.95 2.44 ± 1.80 2.64 ± 1.93 2.42 ± 1.84 2.57 ± 1.95 2.50 ± 1.84

Cake/doughnut intake (frequency/week) 2.41 ± 1.87 2.23 ± 1.94 2.54 ± 1.89 * 2.13 ± 1.90 2.42 ± 1.86 2.26 ± 1.95

Sweets/candy intake (frequency/week) 3.58 ± 2.19 * 2.94 ± 2.10 3.58 ± 2.23 * 3.01 ± 2.08 3.51 ± 2.24 * 3.12 ± 2.11

Energy drink intake (frequency/week) 1.87 ± 2.41 1.58 ± 2.20 1.94 ± 2.43 * 1.54 ± 2.19 2.05 ± 2.46 * 1.50 ± 2.17

Data are means ± standard deviation; BMI = body mass index; NW = normal, OW = overweight; OB = obese; WC = waist circumference; WHtR = waist-to-height ratio. a Overweight and
obesity defined by IOTF standard (Cole et al., 2000); b Waist circumference cut-off adopted by Taylor et al. (2000); a p < 0.05; ** p < 0.001. The student’s t-test was used to compare groups
within each obesity indicator.
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Table 4. Lifestyle variables according to BMI, WHtR and WC for adolescent females in study population.

Variable
BMI a WHtR WC b

NW (N = 371) OW+OB
(N = 229)

WHtR < 0.5
(N = 339)

WHtR ≥ 0.5
(N = 261)

Normal WC
(N = 347)

Elevated WC
(N = 253)

Total screen time (TV viewing and computer
use) (h/day) 5.99 ± 3.75 6.01 ± 3.70 6.01 ± 3.71 5.99 ± 3.76 5.95 ± 3.67 6.07 ± 3.78

METs-min/week 2240.9 ± 2254.4 2140.4 ± 1843.6 2275.4 ± 2236.1 2108.0 ± 1924.3 2314.7 ± 2285.7 2048.8 ± 1824.6

METs-min/week from vigorous activity 863.5 ± 1214.9 767.8 ± 842.3 847.5 ± 1194.1 800.2 ± 934.4 861.7 ± 1211.2 779.3 ± 892.2

METs-min/week from moderate activity 794.6 ± 927.1 751.4 ± 817.6 798.3 ± 945.6 759.4 ± 804.5 801.1 ± 934.9 746.6 ± 816.0

Average sleep time per day (h/day) 6.89 ± 1.94 6.78 ± 2.01 6.86 ± 1.99 6.84 ± 1.95 6.87 ± 1.98 6.82 ± 1.96

Breakfast intake (frequency/week) 3.61 ± 2.58 * 2.96 ± 2.53 3.53 ± 2.52 3.16 ± 2.65 3.44 ± 2.52 3.26 ± 2.66

Vegetable consumption (frequency/week) 3.63 ± 2.36 3.55 ± 2.35 3.55 ± 2.39 3.66 ± 2.31 3.56 ± 2.39 3.66 ± 2.30

Fruit consumption (frequency/week) 3.04 ± 2.09 3.02 ± 2.17 3.01 ± 2.09 3.07 ± 2.16 3.00 ± 2.10 3.09 ± 2.15

Milk/dairy products (frequency/week) 3.50 ± 2.45 3.49 ± 2.40 3.45 ± 2.39 3.50 ± 2.45 3.40 ± 2.41 3.62 ± 2.46

Sugar-sweetened beverages (frequency/week) 3.86 ± 2.30 3.47 ± 2.36 3.93 ± 2.30 * 3.43 ± 2.34 3.89 ± 2.30 * 3.46 ± 2.36

Fast food intake (frequency/week) 2.90 ± 1.97 2.71 ± 1.89 3.01 ± 1.99 * 2.59 ± 1.85 3.01 ± 2.00 * 2.57 ± 1.83

Fries/crisps intake (frequency/week) 3.12 ± 2.00 * 2.61 ± 1.94 3.18 ± 2.03 ** 2.60 ± 1.90 3.19 ± 2.03 ** 2.56 ± 1.89

Cake/doughnut intake (frequency/week) 3.05 ± 2.01 ** 2.32 ± 1.75 3.06 ± 2.01 ** 2.40 ± 1.80 3.00 ± 1.98 * 2.46 ± 1.86

Sweets/candy intake (frequency/week) 4.35 ± 2.15 * 3.86 ± 2.10 4.37 ± 2.15 * 3.90 ± 2.11 4.34 ± 2.14 * 3.93 ± 2.13

Energy drink intake (frequency/week) 1.02 ± 1.82 1.14 ± 1.95 1.09 ± 1.86 1.05 ± 1.88 1.05 ± 1.84 1.09 ± 1.91

Data are means ± standard deviation; BMI = body mass index; NW = normal, OW = overweight; OB = obese; WHtR = waist-to-height ratio; WC = waist circumference. a Overweight and
obesity defined by IOTF standard (Cole et al., 2000); b Waist circumference cutoff adopted by Taylor et al. (2000); * p < 0.05; ** p < 0.001. The student’s t-test was used to compare groups
within each obesity indicator.
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Table 5. Association between lifestyle risk factors with general and abdominal obesity.

Variables
Overweight/Obesity a Abdominal Obesity WC b Abdominal Obesity WHtR c

OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Sex

Male 1.3 1.0–1.7 0.024 1.7 1.4–2.2 >0.001 1.3 1.1–1.7 0.017

Female Reference Reference Reference

Physical activity d

Inactive 0.996 0.8–1.3 0.970 1.1 0.9–1.4 0.273 1.1

Active Reference Reference Reference 0.9–1.4 0.354

Screen time

≤2 h/day 1.0 0.7–1.4 0.982 0.9 0.7–1.2 0.589 0.9 0.7–1.3 0.718

<2 h/day Reference Reference Reference

Sleep category

<8 h/day 1.2 0.9–1.5 0.230 1.2 0.9–1.6 0.132 1.1 0.9–1.4 0.358

≥8 h/day Reference Reference Reference

Breakfast intake

1–2 days/week 1.5 1.2–2.0 0.002 1.1 0.9–1.5 0.328 1.3 1.0–1.6 0.060

3–4 days/week 1.4 1.0–2.0 0.090 1.0 0.7–1.4 0.871 1.0 0.7–1.4 0.998

≥5 days/week Reference Reference Reference

Vegetable intake

1–2 days/week 1.1 0.9–1.5 0.409 1.0 0.8–1.3 0.944 0.9 0.7–1.2 0.512

3–4 days/week 1.1 0.8–1.5 0.586 0.9 0.6–1.2 0.390 0.8 0.6–1.1 0.248

≥5 days/week Reference Reference Reference

Fruit intake

1–2 days/week 1.0 0.8–1.4 0.763 0.9 0.7–1.2 0.366 0.9 0.7–1.2 0.606

3–4 days/week 0.9 0.6–1.2 0.431 0.9 0.7–1.2 0.542 0.8 0.6–1.1 0.258

≥5 days/week Reference Reference Reference
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Table 5. Cont.

Variables
Overweight/Obesity a Abdominal Obesity WC b Abdominal Obesity WHtR c

OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Milk and milk products intake

1–2 days/week 1.1 0.8–1.4 0.560 0.9 0.7–1.1 0.262 0.9 0.7–1.2 0.509

3–4 days/week 1.1 0.8–1.5 0.695 0.7 0.5–1.1 0.064 0.8 0.6–1.1 0.129

≥5 days/week Reference Reference Reference

Sugar-sweetened beverage
intake

1–2 days/week Reference Reference Reference

3–4 days/week 0.9 0.7–1.2 0.510 0.8 0.6–1.1 0.224 0.8 0.6–1.2 0.283

≥5 days/week 0.7 0.5–0.9 0.10 0.8 0.6–1.0 0.037 0.7 0.5–0.9 0.008

Fast food intake

1–2 days/week Reference Reference Reference

3–4 days/week 0.9 0.6–1.1 0.277 0.8 0.6–1.1 0.129 0.8 0.6–1.1 0.148

≥5 days/week 0.6 0.5–0.9 0.006 0.5 0.4–0.7 >0.001 0.6 0.4–0.8 <0.001

Sweets/candy intake

1–2 days/week Reference Reference Reference

3–4 days/week 0.8 0.6–1.1 0.277 0.9 0.6–1.2 0.393 0.9 0.7–1.2 0.522

≥5 days/week 0.6 0.4–0.8 >0.001 0.6 0.5–0.8 >0.001 0.7 0.6–0.4 >0.001

French fries Intake

1–2 days/week Reference Reference Reference

3–4 days/week 0.8 0.6–1.1 0.110 0.9 0.7–1.2 0.325 0.8 0.6–1.0 0.063

≥5 days/week 0.6 0.4–0.8 0.002 0.6 0.4–0.8 >0.001 0.6 0.4–0.8 <0.001

Cake/doughnuts intake

1–2 days/week Reference Reference Reference

3–4 days/week 0.8 0.6–1.0 0.092 0.6 0.5–0.9 0.003 0.6 0.5–0.8 0.001

≥5 days/week 0.6 0.4–0.8 0.001 0.7 0.5–0.9 0.010 0.6 0.4–0.8 <0.001
a Normal weight as reference; b WC lower than the cutoff for age and genders (Taylor et al., 2000); c WHtR ≥0.5; OR = odds ratio (adjusted for age, nationality); CI = confidence interval;
d active ≥1680 METs-min/week, inactive <1680 METs-min/week. Bold indicated significant association between variables.
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Univariate associations between general obesity and AO according to lifestyle components are
shown in Table 5. The results demonstrated that being male (OR: 1.3; CI: 1.0–1.7) and not having
breakfast (OR: 1.5; CI: 1.2–2) were associated with a significantly higher risk (p< 0.05) of the development
of overweight/obesity. Males had a significantly higher risk of being abdominally obese (elevated
WHtR (OR: 1.3; CI: 1.1–1.7) and/or having elevated WC (OR: 1.7; CI: 1.4–2.2]). In addition, the results
indicated that a high consumption of fast food, fries, sweets and cake was negatively associated with
overweight/obesity and abdominal obesity.

4. Discussion

The present study documented lifestyle factors associated with general and abdominal obesity
among adolescents in Qatar. The results of the study indicated a high prevalence of general and
abdominal obesity among the study population. The rates of overweight and obesity were higher than
those reported from several other countries, including Sweden (15%) [39], Portugal (29%) [40], Spain
(21%) [41], Lebanon (32.2%) [42], Iraq (25.3%) [43] and Sudan (10.6%) [44]. The results of the present
study demonstrated a high prevalence of abdominal obesity. The prevalence of abdominal obesity,
indicated by elevated WHtR, was higher than that reported in Lebanon (20.9%) [45], Saudi Arabia
(33.1%) [46] and Portugal (22.5%) [40], but lower than that in Jordan (49.4%) [47]. Rates of elevated
WC (48.8%) were higher than those found in Malaysia (11.3%) [48], Lebanon (14.1%) [45] and Brazil
(5%) [49]. We noted a statistically significant difference between genders in the prevalence of general
and abdominal obesity, with the risk of obesity being higher in males than in females. Similar results
were reported in other countries such as Sweden [39]. Adolescent males were almost twice as likely to
be abdominally obese than females based on the WHtR indicator. The findings of the current study
corroborate those reported in Saudi Arabia [44] and Lebanon [41,44].

Childhood obesity has been associated with biological, behavioural and environmental
determinants. Numerous research studies have illustrated the role lifestyle factors (physical inactivity,
poor diet, insufficient sleep, and excessive sedentary behaviour) play in the obesity epidemic in
children [50–52]. Physical activity and sedentary time are considered to be the greatest contributors to
obesity and the health risks associated with it [53].

The results of the present study revealed that 82.5% of adolescents exceeded the recommended
cutoff for screen time (2 h/day). The results of the present study align with those from Kuwait [27] and
Saudi Arabia [16]. However, this rate was higher than that reported by other studies in Qatar [54], the
United States [55], Jordan [47], Sudan [44], Lebanon [42], Sweden [39] and Morocco [56]. We found that
females were more involved in sedentary behaviour than males. Other cross-sectional studies have
shown similar results [16,27,39,54]. However, other studies did not find any significant differences
between genders [43,44,46,54,55].

The results of studies investigating the association between sedentary behaviour and obesity were
contradictory. We did not find any relationship between general and/or abdominal obesity and screen
time. This research result is consistent with other studies [16,17,21,27,39,47,48]. However, other studies
have noted a significant association between adiposity and screen time [23,24,42,45]. The consumption
of an unhealthy diet, especially sugary snacks, while watching TV may be considered a contributing
factor. Other researchers have reported an association between energy-dense sugary snacks and screen
time [13,57,58].

Studies have reported a high prevalence of physical inactivity among adolescents [59]. The results
for physical activity have shown that only 56% of adolescents in Qatar were physically active. We found
differences in reported physical activity between genders (p < 0.001). The proportion of physically
active males was higher than that of females (66.9% vs. 45.8%). Similar results have been reported
by other studies [28,42,54,60]. In a comparison study including seven Arabic countries, Guthold et al.
found that 85% and 75% of males and females, respectively, aged 13 to 15 years old were inactive [61].
The difference in physical activity between the genders may be explained by cultural aspects that do
not encourage girls to participate in physical activities. Among the perceived barriers to physical
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activity for females are inaccessibility to sport facilities, inability to exercise outdoors in sportswear
and a lack of parental support [62,63].

While growing evidence has emphasised the role of physical inactivity in the development of
obesity among children and adolescents [17,39,40,42], the present study did not find any significant
association between total physical activity and general or abdominal obesity. The results of the study
are consistent with those of other studies [17,28,44,46,49].

The results on dietary habits revealed that overweight/obesity was significantly associated with a
low frequency of breakfast intake. A similar association was reported by other studies [16,27,40,64–66].
The results from the International Study of Childhood Obesity, Lifestyle and the Environment
indicated an inverse relationship between BMI-z scores and body fat percentage and frequency of
breakfast intake [67]. The results of a longitudinal Australian study demonstrated a high risk of
overweight/obesity among children and adolescents skipping breakfast [65]. However, other studies
did not report any relationship between breakfast intake and overweight/obesity and/or abdominal
obesity [11,45]. The protective effect of breakfast intake on obesity and overweight may be associated
with low snacking and the consumption of high-calorie foods during the day [68,69]. In the present
study, adolescents with general and/or abdominal obesity reported a low frequency of consumption of
unhealthy foods such as fast food, fries, cake, sugar-sweetened beverages and sweets. In addition,
a significant inverse association was documented between higher intake of unhealthy foods and a
lower risk of overweight/obesity and abdominal obesity. Our results align with those reported in Saudi
Arabia [16] and Portugal [41]. Many studies found a link between the consumption of unhealthy foods
and general and/or abdominal obesity [27,44,70,71]. The negative association between consumption
of unhealthy foods and obesity could be due to the fact that obese people under-report their intake.
In addition, they pay more attention to foods with high energy density [72].

The current study has some limitations. The data are drawn from a cross-sectional study; hence,
it was not possible to draw inferences about causality between the study variables and obesity.
An additional limitation is the use of a self-administered instrument to collect lifestyle indicators,
which may lead to errors. Moreover, the food frequency questionnaire did not include portion sizes.
The strengths of the study include the sample size and the use of a validated questionnaire.

5. Conclusions

The present study revealed significant associations between low frequency of intake of breakfast,
sugar-sweetened beverages, fast food, fries and sweets and obesity, in addition to low physical activity
and high sedentary behaviour among adolescents. The findings of this study will help with developing
an intervention that will focus on promoting physical activity and healthy eating in schools.

Author Contributions: Conceptualization, A.K., A.H.S., H.M.A.-H. and A.O.M.; Methodology, W.A.C. and
A.A.M.A.T.; Formal analysis, H.A. and H.B.; Writing-Review and editing, A.K., H.B.; Project administration, A.K.,
A.H.S.

Funding: The project did not receive any funds from public or private funding agencies. The APC fees were
handled by Qatar National Library.

Acknowledgments: The authors express their sincere gratitude to the adolescents who were involved in the study.
The authors acknowledge the assistance of senior students and Tamara Al Abdi from the Department of Human
Nutrition for their help in the data collection.

Conflicts of Interest: There are no competing financial interests.

References

1. Musaiger, A.O. Overweight and obesity in eastern mediterranean region: Prevalence and possible causes.
J. Obes. 2011, 2011, 407237. [CrossRef]

2. Mokdad, A.H.; Jaber, S.; Aziz, M.I.A.; AlBuhairan, F.; AlGhaithi, A.; AlHamad, N.M.; Al-Hooti, S.N.;
Al-Jasari, A.; AlMazroa, M.A.; AlQasmi, A.M. The state of health in the Arab world, 1990–2010: An analysis
of the burden of diseases, injuries, and risk factors. Lancet 2014, 383, 309–320. [CrossRef]

http://dx.doi.org/10.1155/2011/407237
http://dx.doi.org/10.1016/S0140-6736(13)62189-3


Int. J. Environ. Res. Public Health 2019, 16, 4428 12 of 15

3. Rahim, H.F.A.; Sibai, A.; Khader, Y.; Hwalla, N.; Fadhil, I.; Alsiyabi, H.; Mataria, A.; Mendis, S.; Mokdad, A.H.;
Husseini, A. Non-communicable diseases in the Arab world. Lancet 2014, 383, 356–367. [CrossRef]

4. Abdul-Rasoul, M.M. Obesity in children and adolescents in Gulf countries: Facts and solutions. Av. Diabetol.
2012, 28, 64–69. [CrossRef]

5. Ng, S.W.; Zaghloul, S.; Ali, H.; Harrison, G.; Popkin, B.M. The prevalence and trends of overweight, obesity and
nutrition-related non-communicable diseases in the Arabian Gulf States. Obes. Rev. 2011, 12, 1–13. [CrossRef]

6. Nathan, B.M.; Moran, A. Metabolic complications of obesity in childhood and adolescence: More than just
diabetes. Curr. Opin. Endocrinol. Diabetes Obes. 2008, 15, 21–29. [CrossRef]

7. Esmaillzadeh, A.; Mirmiran, P.; Azizi, F. Clustering of metabolic abnormalities in adolescents with the
hypertriglyceridemic waist phenotype. Am. J. Clin. Nutr. 2006, 83, 36–46. [CrossRef]

8. Maffeis, C.; Banzato, C.; Talamini, G. Waist-to-height ratio, a useful index to identify high metabolic risk in
overweight children. J. Pediatrics 2008, 152, 207–213.e2. [CrossRef]

9. Barlow, S.E. Expert committee recommendations regarding the prevention, assessment, and treatment of
child and adolescent overweight and obesity: Summary report. Pediatrics 2007, 120, S164–S192. [CrossRef]

10. Lobstein, T.; Baur, L.; Uauy, R. Obesity in children and young people: A crisis in public health. Obes. Rev.
2004, 5, 4–85. [CrossRef]

11. Gómez-Martínez, S.; Martínez-Gómez, D.; de Heredia, F.P.; Romeo, J.; Cuenca-Garcia, M.; Martín-Matillas, M.;
Castillo, M.; Rey-López, J.-P.; Vicente-Rodriguez, G.; Moreno, L. Eating habits and total and abdominal fat in
Spanish adolescents: Influence of physical activity. The AVENA study. J. Adolesc. Health 2012, 50, 403–409.
[CrossRef]

12. Lobato, J.C.P.; Costa, A.J.L.; Sichieri, R. Food intake and prevalence of obesity in Brazil: An ecological
analysis. Public Health Nutr. 2009, 12, 2209–2215. [CrossRef]

13. Shang, X.; Li, Y.; Liu, A.; Zhang, Q.; Hu, X.; Du, S.; Ma, J.; Xu, G.; Li, Y.; Guo, H.; et al. Dietary pattern and its
association with the prevalence of obesity and related cardiometabolic risk factors among Chinese children.
PLoS ONE 2012, 7, e43183. [CrossRef] [PubMed]

14. Sun, Y.; Sekine, M.; Kagamimori, S. Lifestyle and overweight among Japanese adolescents: The Toyama
Birth Cohort Study. J. Epidemiol. 2009, 19, 303. [CrossRef] [PubMed]

15. Moliner-Urdiales, D.; Ruiz, J.R.; Ortega, F.B.; Rey-Lopez, J.P.; Vicente-Rodriguez, G.; Espana-Romero, V.;
Munguia-Izquierdo, D.; Castillo, M.J.; Sjostrom, M.; Moreno, L.A. Association of objectively assessed physical
activity with total and central body fat in Spanish adolescents; the HELENA Study. Int. J. Obes. 2009, 33,
1126–1135. [CrossRef] [PubMed]

16. Al-Hazzaa, H.M.; Abahussain, N.A.; Al-Sobayel, H.I.; Qahwaji, D.M.; Musaiger, A.O. Lifestyle factors
associated with overweight and obesity among Saudi adolescents. BMC Public Health 2012, 12, 354.
[CrossRef] [PubMed]

17. Cavalcanti, C.B.; Barros, M.V.; Meneses, A.L.; Santos, C.M.; Azevedo, A.M.; Guimaraes, F.J. Abdominal
obesity in adolescents: Prevalence and association with physical activity and eating habits. Arq. Bras. Cardiol.
2010, 94. [CrossRef]

18. Haas, G.M.; Liepold, E.; Schwandt, P. Metabolic risk factors, leisure time physical activity, and nutrition in
german children and adolescents. Cholesterol 2012, 2012, 370850. [CrossRef]

19. Altenburg, T.M.; Singh, A.S.; van Mechelen, W.; Brug, J.; Chinapaw, M.J. Direction of the association between
body fatness and self-reported screen time in Dutch adolescents. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 4.
[CrossRef]

20. Ekelund, U.; Brage, S.; Froberg, K.; Harro, M.; Anderssen, S.A.; Sardinha, L.B.; Riddoch, C.; Andersen, L.B.
TV viewing and physical activity are independently associated with metabolic risk in children: The European
Youth Heart Study. PLoS Med. 2006, 3, e488. [CrossRef]

21. Purslow, L.R.; Hill, C.; Saxton, J.; Corder, K.; Wardle, J. Differences in physical activity and sedentary time in
relation to weight in 8–9 years old children. Int. J. Behav. Nutr. Phys. Act. 2008, 5, 67. [CrossRef] [PubMed]

22. Byun, W.; Dowda, M.; Pate, R.R. Associations between screen-based sedentary behavior and cardiovascular
disease risk factors in Korean youth. J. Korean Med. Sci. 2012, 27, 388–394. [CrossRef] [PubMed]

23. Carson, V.; Hunter, S.; Kuzik, N.; Gray, C.E.; Poitras, V.J.; Chaput, J.P.; Saunders, T.J.; Katzmarzyk, P.T.;
Okely, A.D.; Connor Gorber, S.; et al. Systematic review of sedentary behaviour and health indicators in
school-aged children and youth: An update. Appl. Physiol. Nutr. Metab. 2016, 41, S240–S265. [CrossRef]
[PubMed]

http://dx.doi.org/10.1016/S0140-6736(13)62383-1
http://dx.doi.org/10.1016/j.avdiab.2012.04.001
http://dx.doi.org/10.1111/j.1467-789X.2010.00750.x
http://dx.doi.org/10.1097/MED.0b013e3282f43d19
http://dx.doi.org/10.1093/ajcn/83.1.36
http://dx.doi.org/10.1016/j.jpeds.2007.09.021
http://dx.doi.org/10.1542/peds.2007-2329C
http://dx.doi.org/10.1111/j.1467-789X.2004.00133.x
http://dx.doi.org/10.1016/j.jadohealth.2011.08.016
http://dx.doi.org/10.1017/S1368980009005527
http://dx.doi.org/10.1371/journal.pone.0043183
http://www.ncbi.nlm.nih.gov/pubmed/22905228
http://dx.doi.org/10.2188/jea.JE20080095
http://www.ncbi.nlm.nih.gov/pubmed/19776497
http://dx.doi.org/10.1038/ijo.2009.139
http://www.ncbi.nlm.nih.gov/pubmed/19597518
http://dx.doi.org/10.1186/1471-2458-12-354
http://www.ncbi.nlm.nih.gov/pubmed/22591544
http://dx.doi.org/10.1590/s0066-782x2010000300015
http://dx.doi.org/10.1155/2012/370850
http://dx.doi.org/10.1186/1479-5868-9-4
http://dx.doi.org/10.1371/journal.pmed.0030488
http://dx.doi.org/10.1186/1479-5868-5-67
http://www.ncbi.nlm.nih.gov/pubmed/19077283
http://dx.doi.org/10.3346/jkms.2012.27.4.388
http://www.ncbi.nlm.nih.gov/pubmed/22468102
http://dx.doi.org/10.1139/apnm-2015-0630
http://www.ncbi.nlm.nih.gov/pubmed/27306432


Int. J. Environ. Res. Public Health 2019, 16, 4428 13 of 15

24. Chinapaw, M.; Altenburg, T.; Brug, J. Sedentary behaviour and health in children - evaluating the evidence.
Prev. Med. 2015, 70, 1–2. [CrossRef]

25. Dumith, S.C.; Muniz, L.C.; Tassitano, R.M.; Hallal, P.C.; Menezes, A.M. Clustering of risk factors for chronic
diseases among adolescents from Southern Brazil. Prev. Med. 2012, 54, 393–396. [CrossRef]

26. Suliga, E.; Wronka, I.; Pawlinska-Chmara, R. The prevalence and correlates of abdominal obesity in female
students. Pediatric Endocrinol. Diabetes Metab. 2011, 17, 201–205.

27. Al-Haifi, A.R.; Al-Fayez, M.A.; Al-Athari, B.I.; Al-Ajmi, F.A.; Allafi, A.R.; Al-Hazzaa, H.M.; Musaiger, A.O.
Relative contribution of physical activity, sedentary behaviors, and dietary habits to the prevalence of obesity
among Kuwaiti adolescents. Food Nutr. Bull. 2013, 34, 6–13. [CrossRef]

28. Al-Hazzaa, H.M.; Musaiger, A.O. Arab Teens Lifestyle Study (ATLS): Objectives, design, methodology and
implications. Diabetes Metab. Syndr. Obes. 2011, 4, 417–426. [CrossRef]

29. Kerkadi, A.; Hassan, A.S.; Al Thani, A.M.; Al Chetachi, W.; Akram, H.; Bawadi, H.; Vinodson, B.; Risk, M.R.N.
Prevalence of general and abdominal obesity among adolescents attending independent schools in Qatar.
Nut. Food Sci. 2018, 49, 687–699. [CrossRef]

30. Cole, T.J.; Bellizzi, M.C.; Flegal, K.M.; Dietz, W.H. Establishing a standard definition for child overweight
and obesity worldwide: International survey. BMJ 2000, 320, 1240–1243. [CrossRef]

31. Browning, L.M.; Hsieh, S.D.; Ashwell, M. A systematic review of waist-to-height ratio as a screening tool
for the prediction of cardiovascular disease and diabetes: 0.5 could be a suitable global boundary value.
Nutr. Res. Rev. 2010, 23, 247–269. [CrossRef] [PubMed]

32. Taylor, R.W.; Jones, I.E.; Williams, S.M.; Goulding, A. Evaluation of waist circumference, waist-to-hip
ratio, and the conicity index as screening tools for high trunk fat mass, as measured by dual-energy X-ray
absorptiometry, in children aged 3–19 y. Am. J. Clin. Nutr. 2000, 72, 490–495. [CrossRef] [PubMed]

33. Al-Hazzaa, H.M.; Al-Sobayel, H.I.; Musaiger, A.O. Convergent validity of the Arab Teens Lifestyle Study
(ATLS) physical activity questionnaire. Int. J. Environ. Res. Public Health 2011, 8, 3810–3820. [CrossRef]
[PubMed]

34. Musaiger, A.O.; Bader, Z.; Al-Roomi, K.; D’Souza, R. Dietary and lifestyle habits amongst adolescents in
Bahrain. Food Nutr. Res. 2011, 55, 7122. [CrossRef] [PubMed]

35. Ainsworth, B.E.; Haskell, W.L.; Herrmann, S.D.; Meckes, N.; Bassett, D.R., Jr.; Tudor-Locke, C.; Greer, J.L.;
Vezina, J.; Whitt-Glover, M.C.; Leon, A.S. 2011 Compendium of Physical Activities: A second update of
codes and MET values. Med. Sci. Sports Exerc. 2011, 43, 1575–1581. [CrossRef]

36. Ridley, K.; Ainsworth, B.E.; Olds, T.S. Development of a Compendium of Energy Expenditures for Youth.
Int. J. Behav. Nutr. Phys. Act. 2008, 5, 45. [CrossRef]

37. Tremblay, M.S.; Colley, R.C.; Saunders, T.J.; Healy, G.N.; Owen, N. Physiological and health implications of a
sedentary lifestyle. Appl. Physiol. Nutr. Metab. 2010, 35, 725–740. [CrossRef]

38. American Academy of Pediatrics. Children, Adolescents, and Television. Pediatrics 2001, 107, 423–426.
[CrossRef]

39. Winkvist, A.; Hultén, B.; Kim, J.-L.; Johansson, I.; Torén, K.; Brisman, J.; Bertéus Forslund, H. Dietary intake,
leisure time activities and obesity among adolescents in Western Sweden: A cross-sectional study. Nutr. J.
2016, 15, 41. [CrossRef]

40. Abreu, S.; Santos, R.; Moreira, C.; Santos, P.C.; Mota, J.; Moreira, P. Food consumption, physical activity and
socio-economic status related to BMI, waist circumference and waist-to-height ratio in adolescents. Public
Health Nutr. 2014, 17, 1834–1849. [CrossRef]

41. Martinez-Gomez, D.; Moreno, L.A.; Romeo, J.; Rey-Lopez, P.; Castillo, R.; Cabero, M.J.; Vicente-Rodriguez, G.;
Gutierrez, A.; Veiga, O.L. Combined influence of lifestyle risk factors on body fat in Spanish adolescents—The
Avena study. Obes. Facts 2011, 4, 105–111. [CrossRef] [PubMed]

42. El-Kassas, G.; Ziade, F. Exploration of the Risk Factors of Generalized and Central Obesity among Adolescents
in North Lebanon. J. Environ. Public Health 2017, 2017, 2879075. [CrossRef] [PubMed]

43. Musaiger, A.O.; Al-Mufty, B.A.; Al-Hazzaa, H.M. Eating habits, inactivity, and sedentary behavior among
adolescents in Iraq: Sex differences in the hidden risks of noncommunicable diseases. Food Nutr. Bull. 2014,
35, 12–19. [CrossRef] [PubMed]

44. Musaiger, A.O.; Nabag, F.O.; Al-Mannai, M. Obesity, Dietary Habits, and Sedentary Behaviors Among
Adolescents in Sudan: Alarming Risk Factors for Chronic Diseases in a Poor Country. Food Nutr. Bull. 2016,
37, 65–72. [CrossRef]

http://dx.doi.org/10.1016/j.ypmed.2014.10.029
http://dx.doi.org/10.1016/j.ypmed.2012.03.014
http://dx.doi.org/10.1177/156482651303400102
http://dx.doi.org/10.2147/DMSO.S26676
http://dx.doi.org/10.1108/NFS-09-2018-0260
http://dx.doi.org/10.1136/bmj.320.7244.1240
http://dx.doi.org/10.1017/S0954422410000144
http://www.ncbi.nlm.nih.gov/pubmed/20819243
http://dx.doi.org/10.1093/ajcn/72.2.490
http://www.ncbi.nlm.nih.gov/pubmed/10919946
http://dx.doi.org/10.3390/ijerph8093810
http://www.ncbi.nlm.nih.gov/pubmed/22016718
http://dx.doi.org/10.3402/fnr.v55i0.7122
http://www.ncbi.nlm.nih.gov/pubmed/21912533
http://dx.doi.org/10.1249/MSS.0b013e31821ece12
http://dx.doi.org/10.1186/1479-5868-5-45
http://dx.doi.org/10.1139/H10-079
http://dx.doi.org/10.1542/peds.107.2.423
http://dx.doi.org/10.1186/s12937-016-0160-2
http://dx.doi.org/10.1017/S1368980013001948
http://dx.doi.org/10.1159/000327686
http://www.ncbi.nlm.nih.gov/pubmed/21577017
http://dx.doi.org/10.1155/2017/2879075
http://www.ncbi.nlm.nih.gov/pubmed/29056975
http://dx.doi.org/10.1177/156482651403500102
http://www.ncbi.nlm.nih.gov/pubmed/24791574
http://dx.doi.org/10.1177/0379572116629244


Int. J. Environ. Res. Public Health 2019, 16, 4428 14 of 15

45. Nasreddine, L.; Naja, F.; Akl, C.; Chamieh, M.C.; Karam, S.; Sibai, A.M.; Hwalla, N. Dietary, lifestyle and
socio-economic correlates of overweight, obesity and central adiposity in Lebanese children and adolescents.
Nutrients 2014, 6, 1038–1062. [CrossRef]

46. Al-Hazzaa, H.M.; Abahussain, N.A.; Al-Sobayel, H.I.; Qahwaji, D.M.; Alsulaiman, N.A.; Musaiger, A.O.
Prevalence of overweight, obesity, and abdominal obesity among urban Saudi adolescents: Gender and
regional variations. J. Health Popul. Nutr. 2014, 32, 634–645.

47. Al-Domi, H.A.; Faqih, A.; Jaradat, Z.; Al-Dalaeen, A.; Jaradat, S.; Amarneh, B. Physical activity, sedentary
behaviors and dietary patterns as risk factors of obesity among Jordanian schoolchildren. Diabetes Metab.
Syndr. 2019, 13, 189–194. [CrossRef]

48. Chew, W.F.; Leong, P.P.; Yap, S.F.; Yasmin, A.M.; Choo, K.B.; Low, G.K.; Boo, N.Y. Risk factors associated
with abdominal obesity in suburban adolescents from a Malaysian district. Singap. Med. J. 2018, 59, 104–111.
[CrossRef]

49. Feltrin, G.B.; Vasconcelos, F.D.A.G.D.; Costa, L.D.C.F.; Corso, A.C.T. Prevalence and factors associated with
central obesity in schoolchildren in Santa Catarina, Brazil. Rev. Nutr. 2015, 28, 43–54. [CrossRef]

50. Castro, J.A.; Nunes, H.E.; Silva, D.A. Prevalence of abdominal obesity in adolescents: Association between
sociodemographic factors and lifestyle. Rev. Paul. Pediatr. 2016, 34, 343–351. [CrossRef]

51. Poitras, V.J.; Gray, C.E.; Borghese, M.M.; Carson, V.; Chaput, J.P.; Janssen, I.; Katzmarzyk, P.T.; Pate, R.R.;
Connor Gorber, S.; Kho, M.E.; et al. Systematic review of the relationships between objectively measured
physical activity and health indicators in school-aged children and youth. Appl. Physiol. Nutr. Metab. 2016,
41, S197–S239. [CrossRef] [PubMed]

52. Tanaka, C.; Reilly, J.J.; Huang, W.Y. Longitudinal changes in objectively measured sedentary behaviour and
their relationship with adiposity in children and adolescents: Systematic review and evidence appraisal.
Obes. Rev. 2014, 15, 791–803. [CrossRef] [PubMed]

53. Katzmarzyk, P.T.; Barreira, T.V.; Broyles, S.T.; Champagne, C.M.; Chaput, J.P.; Fogelholm, M.; Hu, G.;
Johnson, W.D.; Kuriyan, R.; Kurpad, A.; et al. Physical Activity, Sedentary Time, and Obesity in an
International Sample of Children. Med. Sci. Sports Exerc. 2015, 47, 2062–2069. [CrossRef] [PubMed]

54. Al-Thani, M.; Al-Thani, A.; Alyafei, S.; Al-Kuwari, M.G.; Al-Chetachi, W.; Khalifa, S.E.; Ibrahim, I.; Sayegh, S.;
Vinodson, B.; Akram, H. Prevalence of physical activity and sedentary-related behaviors among adolescents:
Data from the Qatar National School Survey. Public Health 2018, 160, 150–155. [CrossRef]

55. Laurson, K.R.; Lee, J.A.; Eisenmann, J.C. The cumulative impact of physical activity, sleep duration, and
television time on adolescent obesity: 2011 Youth Risk Behavior Survey. J. Phys. Act. Health 2015, 12, 355–360.
[CrossRef]

56. El Achhab, Y.; Marfa, A.; Echarbaoui, I.; Chater, R.; El-Haidani, A.; Filali-Zegzouti, Y. Physical inactivity,
sedentary behaviors and dietary habits among Moroccan adolescents in secondary school. Sci. Sports 2018,
33, 58–62. [CrossRef]

57. Börnhorst, C.; Wijnhoven, T.M.; Kunešová, M.; Yngve, A.; Rito, A.I.; Lissner, L.; Duleva, V.; Petrauskiene, A.;
Breda, J. WHO European Childhood Obesity Surveillance Initiative: Associations between sleep duration,
screen time and food consumption frequencies. BMC Public Health 2015, 15, 442. [CrossRef]

58. Sheldrick, M.P.R.; Tyler, R.; Mackintosh, K.A.; Stratton, G. Relationship between Sedentary Time, Physical
Activity and Multiple Lifestyle Factors in Children. J. Funct. Morphol. Kinesiol. 2018, 3, 15. [CrossRef]

59. Al Subhi, L.K.; Bose, S.; Al Ani, M.F. Prevalence of physically active and sedentary adolescents in 10 Eastern
Mediterranean countries and its relation with age, sex, and body mass index. J Phys. Act. Health 2015, 12,
257–265. [CrossRef]

60. de Lima, T.R.; Silva, D.A.S. Prevalence of physical activity among adolescents in southern Brazil. J. Bodyw.
Mov. Ther. 2018, 22, 57–63. [CrossRef]

61. Guthold, R.; Cowan, M.J.; Autenrieth, C.S.; Kann, L.; Riley, L.M. Physical activity and sedentary behavior
among schoolchildren: A 34-country comparison. J. Pediatr. 2010, 157, 43–49.e1. [CrossRef] [PubMed]

62. Sharara, E.; Akik, C.; Ghattas, H.; Makhlouf Obermeyer, C. Physical inactivity, gender and culture in Arab
countries: A systematic assessment of the literature. BMC Public Health 2018, 18, 639. [CrossRef] [PubMed]

63. Musaiger, A.O.; Al Mannai, M.; Tayyem, R.; Al-Lalla, O.; Ali, E.Y.A.; Kalam, F.; Benhamed, M.; Saghir, S.;
Halahleh, I.; Djoudi, Z.; et al. Perceived barriers to healthy eating and physical activity among adolescents in
seven Arabic countries: A cross-cultural study. Sci. World J. 2013, 2013, 232164. [CrossRef] [PubMed]

http://dx.doi.org/10.3390/nu6031038
http://dx.doi.org/10.1016/j.dsx.2018.08.033
http://dx.doi.org/10.11622/smedj.2017013
http://dx.doi.org/10.1590/1415-52732015000100004
http://dx.doi.org/10.1016/j.rpped.2016.01.003
http://dx.doi.org/10.1139/apnm-2015-0663
http://www.ncbi.nlm.nih.gov/pubmed/27306431
http://dx.doi.org/10.1111/obr.12195
http://www.ncbi.nlm.nih.gov/pubmed/24899125
http://dx.doi.org/10.1249/MSS.0000000000000649
http://www.ncbi.nlm.nih.gov/pubmed/25751770
http://dx.doi.org/10.1016/j.puhe.2018.03.019
http://dx.doi.org/10.1123/jpah.2013-0402
http://dx.doi.org/10.1016/j.scispo.2017.07.012
http://dx.doi.org/10.1186/s12889-015-1793-3
http://dx.doi.org/10.3390/jfmk3010015
http://dx.doi.org/10.1123/jpah.2013-0134
http://dx.doi.org/10.1016/j.jbmt.2017.03.022
http://dx.doi.org/10.1016/j.jpeds.2010.01.019
http://www.ncbi.nlm.nih.gov/pubmed/20304415
http://dx.doi.org/10.1186/s12889-018-5472-z
http://www.ncbi.nlm.nih.gov/pubmed/29776343
http://dx.doi.org/10.1155/2013/232164
http://www.ncbi.nlm.nih.gov/pubmed/24348144


Int. J. Environ. Res. Public Health 2019, 16, 4428 15 of 15

64. Mihrshahi, S.; Drayton, B.A.; Bauman, A.E.; Hardy, L.L. Associations between childhood overweight, obesity,
abdominal obesity and obesogenic behaviors and practices in Australian homes. BMC Public Health 2017, 18,
44. [CrossRef]

65. Sandercock, G.R.; Voss, C.; Dye, L. Associations between habitual school-day breakfast consumption, body
mass index, physical activity and cardiorespiratory fitness in English schoolchildren. Eur. J. Clin. Nutr. 2010,
64, 1086–1092. [CrossRef]

66. So, H.K.; Nelson, E.A.; Li, A.M.; Guldan, G.S.; Yin, J.; Ng, P.C.; Sung, R.Y. Breakfast frequency inversely
associated with BMI and body fatness in Hong Kong Chinese children aged 9-18 years. Br. J. Nutr. 2011, 106,
742–751. [CrossRef]

67. Zakrzewski, J.K.; Gillison, F.B.; Cumming, S.; Church, T.S.; Katzmarzyk, P.T.; Broyles, S.T.; Champagne, C.M.;
Chaput, J.P.; Denstel, K.D.; Fogelholm, M.; et al. Associations between breakfast frequency and adiposity
indicators in children from 12 countries. Int. J. Obes. Suppl. 2015, 5 (Suppl. 2), S80–S88. [CrossRef]

68. Smith, K.J.; Gall, S.L.; McNaughton, S.A.; Blizzard, L.; Dwyer, T.; Venn, A.J. Skipping breakfast: Longitudinal
associations with cardiometabolic risk factors in the Childhood Determinants of Adult Health Study. Am. J.
Clin. Nutr. 2010, 92, 1316–1325. [CrossRef]

69. Timlin, M.T.; Pereira, M.A.; Story, M.; Neumark-Sztainer, D. Breakfast eating and weight change in a 5-year
prospective analysis of adolescents: Project EAT (Eating Among Teens). Pediatrics 2008, 121, e638–e645.
[CrossRef]

70. Borges, C.A.; Marchioni, D.M.L.; Levy, R.B.; Slater, B. Dietary patterns associated with overweight among
Brazilian adolescents. Appetite 2018, 123, 402–409. [CrossRef]

71. Malik, V.S.; Pan, A.; Willett, W.C.; Hu, F.B. Sugar-sweetened beverages and weight gain in children and
adults: A systematic review and meta-analysis. Am. J. Clin. Nutr. 2013, 98, 1084–1102. [CrossRef] [PubMed]

72. Araujo, J.; Severo, M.; Lopes, C.; Ramos, E. Food sources of nutrients among 13-year-old Portuguese
adolescents. Public Health Nutr. 2011, 14, 1970–1978. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12889-017-4595-y
http://dx.doi.org/10.1038/ejcn.2010.145
http://dx.doi.org/10.1017/S0007114511000754
http://dx.doi.org/10.1038/ijosup.2015.24
http://dx.doi.org/10.3945/ajcn.2010.30101
http://dx.doi.org/10.1542/peds.2007-1035
http://dx.doi.org/10.1016/j.appet.2018.01.001
http://dx.doi.org/10.3945/ajcn.113.058362
http://www.ncbi.nlm.nih.gov/pubmed/23966427
http://dx.doi.org/10.1017/S1368980011001224
http://www.ncbi.nlm.nih.gov/pubmed/21729465
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Population 
	Anthropometric Measurements 
	Research Instrument and Data Collection 
	Physical Activity Assessment 
	Sedentary Behaviour 
	Dietary Habits 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

