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Abstract

Objective: The present study was designed to assess physical activity, sedentary
behaviours and dietary habits among adolescents in Kuwait and to compare the
differences between genders.
Design: A cross-sectional study was conducted among secondary-school children
who participated in the Arab Teens Lifestyle Study (ATLS), a multi-centre collaborative
project.
Setting: Secondary schools in Kuwait.
Subjects: Adolescents (463 boys and 443 girls), aged 14–19 years.
Results: Nearly half (44?6 %) of the boys and three-quarters (76?0 %) of the girls
did not meet the recommended daily physical activity levels ($2520 MET-min/week,
moderate to vigorous intensity). Nearly all (96?3% of boys and 96?7% of girls)
adolescents reported spending .2h/d on screen time, with girls found to spend
more time per day watching television (P 5 0?02) and using a computer (P , 0?001).
The large majority of the adolescents reported skipping breakfast and not having
milk and milk products, vegetables and fruit daily, while nearly two-thirds of the
boys and girls had sugar-sweetened drinks on more than 3d/week. Compared
with girls, boys reported consuming more fruit (3?4 v. 2?8 times/week, P 5 0?001),
dairy products (4?5 v. 3?6 times/week, P 5 0?001) and energy drinks (1?3 v.
1?1 times/week, P 5 0?003).
Conclusions: The majority of the Kuwaiti adolescents, especially girls, do not
perform adequate physical activity, spend more time on sedentary activities and
have unhealthy dietary practices. The findings emphasize an urgent need for
implementing an appropriate intervention for promoting physical activity, healthy
eating and reducing sedentary behaviours among these children.
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Over the past few decades, the prevalence of overweight

and obesity among children and adolescents has increased

at an alarming rate in many parts of the world(1). While

many of the health problems associated with obesity were

previously thought of as diseases of adults only, childhood

obesity is now well recognized as a major public health

problem. Studies have shown that children and adoles-

cents who are obese are at greater risk for bone and joint

problems, sleep apnoea, and social and psychological

problems compared with their normal-weight peers(2–4).

Childhood obesity has also been found to be associated

with cardiovascular risk factors such as hypertension,

dyslipidaemias, diabetes and metabolic syndrome(5–8).

Moreover, studies have shown that children and adolescents

who are obese are likely to be obese as adults(9) and

are more at risk for adult health problems such as heart

disease, type 2 diabetes, stroke, several types of cancer

and osteoarthritis(10,11).

Kuwait has one of the highest obesity rates in the

world. A recent report of the Kuwait National Nutrition

Surveillance System indicated that the overall prevalence

of overweight and obesity among adolescent children,

aged 10–19 years, ranged from 41?1 to 54?4 %(12).

Furthermore, compared with boys, the report showed a

higher prevalence of overweight and a lower prevalence

of obesity among girls. Evidence suggests that the world-

wide increase in overweight and obesity is largely due

to modifiable lifestyle factors such as decreased physical
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activity, eating out, and increased consumption of energy-

dense foods with high saturated fat and refined carbo-

hydrates(13–15). In Kuwait, a rapid increase in economic

uplift and urbanization has been accompanied by profound

changes in lifestyle, such as replacement of traditional diets

of vegetables, fruits and wholegrain products with fast foods

and sugar-sweetened beverages along with decreased

levels of physical activity in all population groups(16,17). The

most recent report of the National Nutrition Surveillance

System indicated that excessive consumption of energy,

soft drinks and fast foods, frequent snacking and lack of

physical activity are the major risk factors for overweight

and obesity among Kuwaiti children(12).

Adolescence is an important stage of life when lifestyle

behaviours including dietary habits are formed and

become established. The lifestyle behaviour patterns that

are established during early years can have important

implications on health and well-being. Further, both

physical exercise and food intake patterns of adolescents

tend to differ according to gender(18,19). Recently we have

reported that in boys physical activity explained a greater

proportion of variation in BMI than their eating habits,

while for girls it was their eating habits that explained the

greater proportion of variation in BMI(20). Understanding

the gender differences in lifestyle-related risk factors of

overweight and obesity among Kuwaiti adolescents is

crucial for devising public health policies and effective

strategies to prevent and treat childhood obesity. Despite

these major considerations, there have been no systematic

studies among Kuwaiti adolescent children to characterize

their physical activity, sedentary behaviours and dietary

habits simultaneously. The present study reports on the

physical activity, sedentary behaviours and dietary habits

of adolescent children in Kuwait and presents gender dif-

ferences by using a research paradigm which was carried

out in other parts of the Middle East.

Participants and methods

The present study is part of the Arab Teens Lifestyle Survey

(ATLS), which is a school-based, cross-sectional, multi-

centre collaborative study in the Arabian Peninsula(21,22).

The study protocol was approved by the Public Authority

for Applied Education and Training, the Ministry of Edu-

cation and school principals in Kuwait. Informed consent

was obtained from the parents of each participant. Data

were collected by trained researchers under the super-

vision of the lead author. The participants filled in the ATLS

questionnaire in their classrooms in the presence of their

teachers and at least one research assistant.

Study participants

The study group comprised 906 children (463 boys and

443 girls), aged 14–19 years, who were students of grades

10 to 12 in secondary schools in Kuwait. A multistage

stratified random sampling technique was used to obtain

the sample. In the first stage, schools were selected using

a systematic random sampling procedure. The schools

were stratified into public and private schools and

further stratified on the basis of boys’ and girls’ secondary

schools. Two public schools from each of the six

Governorates were chosen (one from the boys’ and one

from the girls’ schools). The selection of the private and

public schools was proportional to size and thus two

private schools were selected. At the second stage, using

a simple random sampling technique, one class from each

of the three grades (10, 11 and 12) per school was

selected. A total of thirty-six classes from public schools

and six classes from private schools were selected, which

included an average twenty-five students from each class.

The study samples represent 8 % of the total number of

secondary-school children. All levels of education are free

for Kuwaitis, and therefore the rate of dropping out from

school is extremely low. All students in the selected

classes who were free from any physical health problems

(physical challenge to perform physical activity) were

invited to participate in the study. Data were collected

during October to December 2009.

Data collection

Anthropometric measurements

Body weight of each participant was measured to the

nearest 100 g using a calibrated portable scale (DETECTO

Scale Co., Webb City, MO, USA). Measurements were

done with the participant in minimal clothing without

shoes. Height was measured to the nearest centimetre

using a calibrated measuring rod (DETECTO Scale Co.)

while the participant was in full standing position. BMI

was calculated as a ratio of weight in kilograms by the

square of height in metres. The International Obesity

Taskforce age- and sex-specific BMI cut-off reference

standards(23) were used to identify overweight and obesity

in adolescents between the ages of 14 and 17 years.

For participants aged 18 years and above, the WHO adult

cut-off points(24) were used. All measurements were

performed in the morning.

Physical activity assessment

A validated self-report questionnaire (ATLS) was used

to assess the adolescents’ physical activity patterns

and sedentary behaviours. Details of the validation of

the physical activity questionnaire and data collection

procedure have been described elsewhere(20,21). The

questionnaire was designed to collect information on

frequency, duration and intensity of a variety of light-,

moderate- and vigorous-intensity physical activities dur-

ing a typical week. The physical activity questionnaire

covered all domains of physical activity such as transport

and household, fitness and sports activities. Physical

activities were assigned metabolic equivalent of task
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(MET) values based on the compendium of physical

activity(25) and the compendium of physical activity for

youth(26) as described in detail elsewhere(20). Briefly, the

moderate-intensity physical activity includes activities

such as normal-pace walking, brisk walking, recreational

swimming, household activities and moderate-intensity

recreational sports such as volleyball, badminton and

table tennis. Moderate-intensity recreational sports were

assigned an average MET value equivalent to 4 MET.

Vigorous-intensity physical activity and sports include

stair-climbing, jogging, running, cycling, self-defence,

weight training, and vigorous sports such as soccer,

basketball, handball and singles tennis. Vigorous-intensity

sports were assigned a value equivalent to 8 MET. The

total amount of exercise per week was then expressed in

MET-min/week using 4 and 8 MET for moderate- and

vigorous-intensity activities, respectively.

The proportion of adolescents who met the daily physical

activity recommendations was calculated by using two

different MET-min cut-off scores(27,28): (i) moderate-intensity

physical activity of 1 h/d, corresponding to a total of

1680 MET-min/week (60min/d 3 7d/week 3 4MET); and

(ii) moderate- to vigorous-intensity physical activity of 1h/d,

which corresponds to a total of 2520 MET-min/week

(60min/d 3 7d/week 3 6 MET).

Sedentary behaviours

To evaluate the sedentary behaviours of the participants,

information on the amount of time spent watching

television (TV), playing video and computer games, and

Internet use was collected. Participants were asked to

provide average number of daily hours spent for each of

the activities without differentiating between weekdays

and weekends. For the total screen time cut-off point, we

used the American Academy of Pediatrics’ guidelines of a

maximum of 2 h/d(29).

Eating habits

A separate section of the ALTS questionnaire consisting of

ten questions was used to assess certain dietary habits

(healthy and unhealthy) of the participants. Information

on the frequency of consumption of selected food items

was collected. The questions included those related to

how many times per typical week the participant con-

sumed breakfast, vegetables (cooked and uncooked),

fruit, milk and dairy products, doughnuts and cakes,

candies and chocolates, energy drinks, sugar-sweetened

drinks including soft beverages and fast foods. The fast

foods included examples of both Western fast foods and

Arabic fast-food choices such as Shawarma (grilled meat

or chicken in pita bread with some salad). The students

had a choice of answers, ranging from zero intakes

to a maximum intake of 7 d/week (every day). Healthy

dietary habits were defined when breakfast, fruit, vege-

tables and milk were consumed daily (7 d/week), while

unhealthy dietary habits were defined when doughnuts

and cakes, candies and chocolates, energy drinks, sugar-

sweetened drinks and fast foods were consumed on more

than 3 d/week.

Statistical analysis

Univariate analysis comprised of simple frequency dis-

tribution of selected variables. For each of the variables, a

normality test for distribution of the data was performed

using the Kolmogorv–Smirnov goodness-of-fit test. The

data for all dependent variables were skewed and

thus appropriate data transformations were done during

analysis. To examine the differences between genders in

anthropometry, physical activity, sedentary behaviours

and dietary habits, generalized linear mixed-effect models

were performed to take into account of the multilevel

sampling effect (Governorate and school type) on each of

the dependent variables. The data are presented as

adjusted means along with 95 % confidence intervals in

relation to various dependent variables. Further, the

proportion of male and female adolescents who exceeded

the specific cut-off scores for various physical activity

levels, sedentary activities and dietary parameters was

calculated. The x2 test was performed for these propor-

tions to examine the differences between genders.

A P value of 0?05 or less was considered statistically sig-

nificant. Data were analysed using the statistical software

package IBM SPSS Statistics 20?0.

Results

Of the 906 participants, there were slightly more boys

(51?1 %) than girls (48?9 %). There was no significant

difference between boys and girls in mean age (Table 1).

Overall, boys were significantly taller and heavier than

girls (both P 5 0?001). However, there was no significant

difference in BMI between boys and girls.

Table 2 shows the sedentary behaviours and physical

activity patterns of Kuwaiti adolescent boys and girls.

Overall, the level of physical activity differed significantly

between genders (most P 5 0?001); on average boys were

more physically active with more bouts of moderate- and

vigorous-intensity activities than girls. The total MET-min

score per week was significantly (P 5 0?001) higher

in boys than in girls. A significantly (P 5 0?001) higher

proportion of boys (55?6 %) than girls (24?0 %) met the

recommended moderate- to vigorous-intensity physical

activity level of 1 h/d ($2520 MET-min/week).

Compared with boys, girls spent more time watching

TV (P 5 0?024) and working/playing on a computer

(P 5 0?001). The mean sleep duration was not significantly

different between the genders. Although the proportion

of girls spending more than the recommended screen

time guidelines (#2h/d) was similar to that of boys,

significantly more girls than boys were spending .2 h/d

on computer-related activities (P 5 0?014).
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Table 3 presents the food habits of the Kuwaiti ado-

lescent children expressed as mean frequency of days of

intake per week and the distribution of the participants by

frequency of days of intake per week. Overall, the most

consumed food item observed was sugar-sweetened

drinks: 4?8 and 4?5 times/week for boys and girls,

respectively. On the other hand, the least consumed

food item was energy drinks: 1?3 and 1?1 times/week

for boys and girls, respectively. Compared with girls,

boys reported consuming significantly more vegetables

(P 5 0?02), fruits (P 5 0?001), dairy products (P 5 0?001)

and energy drinks (P 5 0?003). On the other hand, girls

had significantly higher consumption of cakes/doughnuts

(P 5 0?001) and sweets (P 5 0?001) than boys. There were

no significant gender differences in the frequency of

consumption of sugar-sweetened drinks, fast foods and

potato chips.

Relatively more boys than girls consumed breakfast

(27?8% v. 18?0%), milk and milk products (36?3% v. 25?3%),

vegetables (26?0% v. 22?1 %) and fruit (17?5 % v. 11?8 %)

daily. About two-thirds of the boys (66 %) and girls (60 %)

had sugar-sweetened drinks on more than 3 d/week.

Relatively smaller proportions of both boys (14?0 %) and

girls (12?7 %) had energy drinks on more than 3 d/week.

Relatively more girls than boys consumed cakes/doughnuts

(32?9% v. 26?8%) and sweets (64?7% v. 50?3%) on more

than 3d/week.

Discussion

The present cross-sectional study reports on the physical

activity level, sedentary behaviours and dietary habits of

adolescent children in Kuwait. We are not aware of any

other study that has characterized lifestyle behaviours

including dietary habits of this population using a vali-

dated questionnaire that was comprehensive enough to

gather information about physical activity patterns in

Table 1 Characteristics of the study participants by gender: Kuwaiti adolescents aged 14–19 years, Arab Teens Lifestyle Survey (ATLS),
October–December 2009

Males (n 463) Females (n 443)

Variable Mean 95 % CI % Mean 95 % CI % P value*

Age (year) 16?3 16?1, 16?4 – 16?2 16?0, 16?3 – 0?129
Weight (kg) 72?9 71?3, 74?5 – 62?2 60?7, 63?8 – 0?001
Height (cm) 169?3 168?5, 170?0 – 157?4 156?7, 158?2 – 0?001
BMI (kg/m2) 25?3 24?7, 25?8 – 25?1 24?5, 25?7 – 0?714
Overweight (%) – – 25?1 – – 25?3
Obese (%) – – 25?5 – – 21?3

*Generalized linear-mixed effect model.

Table 2 Physical activity measures and sedentary behaviours by gender: Kuwaiti adolescents aged 14–19 years, Arab Teens Lifestyle
Survey (ATLS), October–December 2009

Males (n 463) Females (n 443)

Variable Mean 95 % CI % Mean 95 % CI % P value*

Physical activity measures
Moderate activity (h/week) 3?8 3?4, 4?3 – 2?9 2?4, 3?3 – 0?001
Moderate activity (MET-min/week) 1031?7 978?5, 1084?9 – 878?0 824?7, 931?2 – 0?001
Vigorous activity (h/week) 4?0 1?2, 13?5 – 0?12 0?01, 1?20 – 0?006
Vigorous activity (MET-min/week) 2626?1 2367?0, 2913?5 – 998?9 900?3, 1108?2 – 0?001
Total MET-min/week- 3708?0 3429?5, 4009?1 – 1865?5 1725?4, 2016?9 – 0?001
$1680 MET-min/week (%) – – 70?5 – – 39?2 0?001y
$2520 MET-min/week (%) – – 55?6 – – 24?0 0?001y

Sedentary behaviours
TV viewing (h/d) 3?6 3?4, 3?8 – 3?9 3?7, 4?1 – 0?024
TV viewing .2 h/d (%) – – 69?7 – – 72?7 NSy
Computer use (h/d) 3?6 3?3, 3?8 – 4?1 3?9, 4?4 – 0?001
Computer use .2 h/d (%) – – 62?1 – – 70?0 0?014y
Total sedentary activity (h/d)-

-
7?2 6?9, 7?5 – 8?0 7?7, 8?3 – 0?001

Total sedentary activity .2 h/d (%) – – 96?3 – – 96?7 NSy
Sleeping (h/d) 5?2 5?1, 5?4 – 5?1 4?9, 5?2 – NS
Sleeping ,7 h/d (%) – – 76?1 – – 74?2 NSy

MET, metabolic equivalent of task; TV, television.
*Generalized linear-mixed effect model, except where noted otherwise.
-Combined moderate- and vigorous-intensity activities.
-

-

Combined TV viewing and computer use.
yx2 test.
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terms of frequency, duration and intensity by transcribing

it to a MET-min scale. The study revealed a number of

important findings: (i) nearly half of the boys (44?4 %)

and three-quarters (76?0 %) of the girls do not meet

the current global recommendation for physical activity;

(ii) virtually all (.95 %) of the boys and girls spend more

than 2 h/d on sedentary activities; (iii) over two-thirds

of these children do not eat breakfast daily and about

a quarter never have breakfast; and (iv) a significant

proportion of these children have an unhealthy dietary

pattern.

Overall, the prevalence of overweight and obesity in

boys and girls was 50?5 % and 46?5 %, respectively. This

finding is very similar to what was reported for Kuwaiti

adolescent children, aged 15–19 years, in the most recent

National Nutrition Surveillance System report(12). A recent

review on the prevalence of overweight and obesity indi-

cated the highest prevalence of overweight and obesity

among Kuwaiti adolescents in the Eastern Mediterranean

region(30). While boys were significantly taller and heavier

than girls, there was no statistically significant difference in

mean BMI or in prevalence of overweight or obesity

between boys and girls. On the contrary, Saudi adolescent

boys had significantly higher BMI than girls(21); however,

there was no information on the prevalence of overweight

and obesity in those children.

The present study used two different cut-off scores to

define physically active. Using the lower cut-off score of

1680 MET-min/week (equivalent to moderate activities of

1 h/d) which was considered performing recommended

physical activity(27), about 70 % of the boys and 39 % of

the girls were found to be physically active. In contrast,

slightly over half of the boys and less than a quarter of the

girls in Saudi Arabia met this recommendation(21).

Another cross-cultural study reported that over 80 % of

the adolescent boys and over 60 % of the girls in the UK

met the recommended moderate-intensity physical

activity level of 60 min/d(31). Recently it has been

recommended by the WHO that adolescents should

participate in moderate- to vigorous-intensity activities for

at least 1 h/d ($2520 MET-min/week) to ensure health

benefit(28). Using this higher cut-off for recommended

physical activity level ($2520 MET-min/week), nearly

half (45 %) of the boys and three-quarters (76 %) of the

girls were found not to be performing adequate daily

physical activity and thus indicating a high prevalence of

physical inactivity among Kuwaiti adolescent children,

especially among girls. Based on average MET-min/week

of both the moderate and vigorous activities, Kuwaiti

boys performed more physical activity than the girls.

A similar gender difference in physical activity level has

been observed among Saudi adolescent children of same

age group(21). However, compared with Kuwaiti children,

proportionately less Saudi boys (43?5%) and girls (12?9%)

were fulfilling the criterion of moderate- to vigorous-

intensity physical activity for at least 1 h/d(21).

The gender difference in physical activity level among

Kuwaiti children could be due to cultural reasons, where

families may not encourage girls to take part in physical

activities. Moreover, girls compared with boys generally

have limited opportunities and facilities for physical

activities, both inside and outside school. However,

gender differences were also noted in the physical

activities of adolescents in many other countries. For

example, in a study encompassing twenty-four European

countries, the percentage of young adolescents who were

Table 3 Food habits by gender: Kuwaiti adolescents aged 14–19 years, Arab Teens Lifestyle Survey (ATLS), October–December 2009

Frequency/week Frequency/week

Food item Gender n Mean 95 % CI P value* Never (%) 1–3 (%) 4–6 (%) $7 (%)

Breakfast Males 460 3?6 3?2, 3?9 0?001 18?0 35?3 18?9 27?8
Females 438 3?1 2?7, 3?4 21?7 38?6 21?7 18?0

Milk and milk products Males 457 4?5 4?3, 4?7 0?001 5?7 33?3 24?7 36?3
Females 434 3?6 3?4, 3?8 14?3 39?4 21?0 25?3

Vegetables Males 458 3?8 3?6, 4?0 0?02 10?5 37?5 26?0 26?0
Females 435 3?5 3?3, 3?7 10?6 45?0 22?3 22?1

Fruits Males 458 3?4 3?2, 3?5 0?001 8?7 50?7 23?1 17?5
Females 434 2?8 2?7, 3?0 14?3 53?7 20?2 11?8

Fast foods Males 458 3?0 2?8, 3?1 0?30 7?0 60?9 22?7 9?4
Females 434 2?8 2?7, 3?0 5?1 68?2 16?3 10?4

Potato chips (French fries) Males 456 3?1 2?9, 3?2 0?36 10?3 52?4 27?9 9?4
Females 436 3?2 3?0, 3?4 6?7 58?2 22?7 12?4

Cakes/doughnuts Males 459 2?5 2?3, 2?7 0?001 15?3 58?0 19?8 7?0
Females 435 3?0 2?8, 3?2 10?8 56?3 18?2 14?7

Sweats Males 459 3?8 3?6, 4?0 0?001 6?8 42?9 29?2 21?1
Females 435 4?6 4?3, 4?8 0?0001 4?8 31?5 28?1 35?6

Sugar-sweetened drinks Males 460 4?8 4?5, 5?0 0?08 4?6 29?5 23?7 42?2
Females 437 4?5 4?3, 4?8 5?5 34?6 22?4 37?5

Energy drinks Males 459 1?3 1?2, 1?5 0?003 51?6 34?0 9?0 5?4
Females 434 1?1 0?07, 0?94 68?4 18?9 6?2 6?5

*Generalized linear-mixed effect model.
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engaging in different types of physical activities for at

least 1 h/d ranged from 27 % to 49 % in boys and from

11 % to 37 % in girls(32). Further, across the UK, it has been

reported that a relatively higher proportion of boys than

girls was active at almost every age, with an average of

32 % of the boys and 24 % of the girls meeting the

recommended physical activity levels for young people(33).

In the present study, we found that not only were girls

less active, especially in vigorous activities, than boys, but

girls also reported spending more time engaged in

sedentary activities, such as watching TV and using a

computer. The American Academy of Pediatrics has

issued guidelines for recommended screen viewing time

for children and adolescents of not exceeding 2 h/d(29).

The present study revealed that almost all (.95 %) boys

and girls spent more than 2 h/d on screen time, with girls

spending more time watching TV and using computers.

Time spent in sedentary activities such as watching TV,

listening to music, computer utilization and doing

homework by adolescents has been reported for many

countries. The study among Saudi adolescents reported

that about 11 % of girls and 16 % of boys met the

American Academy of Pediatrics’ recommendations on

daily screen time(21), whereas a study among Greek-

Cypriot children and adolescents reported that more than

50 % spent less than 2 h watching TV daily(34). In a study

of over 1200 American children (8–16 years of age), about

48 % of the boys and 38 % of the girls reported watching

TV for more than 2 h/d. Spending more time watching TV

was positively associated with the prevalence of over-

weight and obesity in girls but not in boys(35). It needs to

be recognized that sedentary behaviours are associated

with harmful health outcomes that are different from

those attributable to physical inactivity(36).

The present study also sought to assess the food habits

of Kuwaiti adolescent children and examined the varia-

tion in food consumption between genders. The food

intake patterns that are considered to be healthy include

daily intake of breakfast, milk, fruit and vegetables.

Skipping breakfast is a well-recognized unhealthy dietary

behaviour and we also observed a significant negative

association of the number of days of consumption of

breakfast with BMI and waist circumference(20). A similar

association was also reported for Saudi adolescents(21).

The present study revealed that only about 28 % of the

boys and 18 % of the girls consumed breakfast daily.

A similar proportion of Saudi adolescents were also found

not to be having a daily breakfast(21). Although a sig-

nificant proportion of these Kuwaiti adolescent children

never or rarely (1–3 times/week) consumed milk, vege-

tables and fruit, a relatively higher proportion of males

followed a healthier eating pattern (milk, vegetables and

fruit consumed daily) than their female counterparts, a

finding similar to that reported for Saudi adolescent

children(21). On the other hand, the girls appeared to

have significantly higher weekly mean intake frequencies

of cakes/doughnuts and sweets than boys. Further, similar

to the findings of the Saudi adolescents(21), a significantly

higher proportion of the girls reported consuming cakes/

doughnuts and sweets on more than 3d/week than the

boys. In contrast to the findings of the present study,

female adolescents in Western countries were found to

have healthier food intake patterns than their male coun-

terparts(19). This difference could be attributable to the

differences in cultural norms related to body image in the

Arab Gulf countries. For example, people in Kuwait were

found to be more tolerant of persons who are overweight

than people in Western countries(37) and another study in

Qatar reported nearly half of the study participants

believed that men prefer plump women(38).

Kuwaiti adolescents in our study reported having sugar-

sweetened drinks more frequently; nearly two-thirds of

the boys (66 %) and girls (60%) reported consuming them

on more than 3 d/week. Similar to our findings, Saudi

adolescent children also reported higher frequency of

consumption with 67?3 % of the boys and 57?4% of

the girls having sugar-sweetened drinks on more than

3d/week(21). The weekly mean frequency of intake of

fast foods was similar between Kuwaiti boys and girls;

in contrast, Saudi adolescent boys had higher mean

frequency of intake of fast foods than girls(21). But similar

to Saudi adolescents(21), relatively more boys (32 %) than

girls (26%) in the present study reported consuming

fast foods on more than 3 d/week. Al-Hazzaa et al.(21) in

their study reported an inverse association of BMI with

frequency of intake of fast foods and sugar-sweetened

beverages among Saudi female adolescents.

The present study has a number of limitations. First, the

data on physical activity and diet were collected using a

self-reported questionnaire, which might have introduced

some errors in estimation. Second, regarding dietary

information, consumption of each of the selected foods

was collected based on frequency per week without

portion size. Nevertheless, a strength of the study was the

use of a representative sample of public and private

schoolchildren in Kuwait. A further strength of our study

was that it used a validated and comprehensive physical

activity questionnaire and used MET to calculate energy

expenditure from physical activity.

Conclusion

The present study has generated important information

which has value as reference and can be used as a basis

from which policy can be developed. The data on physical

activity and dietary pattern also clearly indicate that a

large proportion of the Kuwaiti adolescents especially

girls do not perform adequate physical activity, spend a

high proportion of time performing sedentary activities

and have unhealthy dietary habits. Considering the

high prevalence of overweight and obesity, the present
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study findings emphasize the urgent need for suitable

approaches designed to improve the situation of Kuwaiti

adolescents by promoting more regular physical activities

with a reduction in sedentary activities and improving

healthy dietary behaviours.
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