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Abstract: Background: This study was conducted to examine the dietary intakes of macro- and micronutrients for a
Jordanian adolescents based on gender and compare their intake to the Dietary Recommended Intakes (DRIs).

Methods: A sample of 398 male and female adolescents, aged 14-18 years, were recruited from private and public
schools using convenience sampling. Socio-demographic questionnaire and 3-days food record were self-reported.
Bodyweight and height were measured and body mass index (BMI) was calculated for all participants.

Results: There were no significant differences between male and female adolescents regarding the intake of micro and
macronutrients except for protein, insoluble fibre, saturated fat, cholesterol, omega-6, vitamin E and calcium. The intake
of insoluble fibre (g/day), omega-6(g/day), and vitamin E (mg/day) was significantly higher in female adolescents
(3.1+0.1, 5.6+£0.5, and 3.1+0.3, respectively, P<0.05) compared to male adolescents (2.9+0.1, 5.1+0.4, and 2.5+0.2,
respectively, P<0.05). On the other hand, the intakes of protein (g/day), saturated fat (g/day), cholesterol (mg/day),
calcium (mg/day) were significantly higher in male adolescents (90.1+2.3, 31.7+1.0, 339.2+18.3, and 651.5+27.8) as
compared with female adolescents (79.2+2.1, 29.2+1.2, 263.6+14.9, and 555.2421.7) (P< 0.05). Comparing of the
adolescents’ nutrients intake to the DRIs, many nutrients were found to be below or above the recommendations.

Conclusion: The study findings highlighted that there is an urgent need to establish a plan of action to combat

malnutrition among adolescents in Jordan.
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INTRODUCTION

Adolescence is an intermediate duration between
childhood and adulthood, which is considered as one of
the most rapid phases of human development in which
specific health and developmental needs should be
provided [1]. Adolescence is a crucial and critical stage
in the development of obesity as well as for developing
risk factors for some metabolic and chronic diseases in
adulthood [2]. Worldwide, malnutrition remains a pivotal
nutritional problem for adolescents. Indeed, an
increase in the global prevalence of obesity among
adolescents has been reported in many surveys [3-5].
Most of the adolescents are not aware of the long-term
complications and consequences of their current eating
patterns and unhealthy dietary habits and behaviours
[6]. During this period, the total fat intake of
adolescents has increased and the intakes of raw fruit,
non-starchy vegetables, and milk consumption have
decreased. Additionally, many studies reported a
decrease in fibre intake. These dietary patterns were
found to be related to increases in the prevalence of
obesity among adolescents [7]. This pre-adulthood
period provides a chance to prepare for a healthful
reproductive and productive life, and to avoid the onset
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of chronic disease associated with nutrition in
adulthood. During this life stage, addressing
adolescence-specific nutrition issues and possibly
correcting some nutritional problems starting in the past
could have great importance. Besides, adolescents
usually do not receive attention in governmental
nutrition programs. In spite of knowing that adolescents
are tomorrow’s adults and their health is crucial, the
concern in adolescents’ health is unsatisfactory [8]. The
objectives of this study were to estimate the dietary
intakes of macro- and micronutrients for Jordanian
adolescents aged 14-18 years old their based on
gender. Also, comparing adolescents' intake with the
Dietary Recommended Intakes (DRIs) was performed.
In addition, the nutrient intake of adolescents with
normal body weight was compared with that of
overweight and obese adolescents.

METHODS

Subject Enroliment

A cross-sectional study was used to determine the
macro- and micronutrient intake. This study was
conducted in Amman, the capital of Jordan from March
to June 2018. A total of 398 adolescents were enrolled
from large 16 schools in Amman: 8 public (4 East and 4
West of Amman) and 8 private (4 East and 4 West of
Amman) schools from Amman. The sample size was
calculated depending on the total population of 85,000
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adolescents at the selected age group [9], and a
confidence level of 95% and a margin of error of 5%.
The ratio of males: females was 1:1. Adolescents'
recruitment was started after having the approval of the
Directorate of Education and the interested parents of
the siblings. All participants' parents/caregivers were
asked to sign a written informed consent. The inclusion
criteria for the adolescents were: age between 14 to 18
years old, Jordanian adolescents, and apparently and
self-reported to be healthy. The exclusion criteria for
both adolescents included: Age: <14 or >18 years old,
participants suffering from chronic diseases or any
disease that requires special diets, and adolescents
who are not Jordanian.

Data Collection

Data collection tools for participants were divided
into 3 parts: the first one includes a socio-demographic
questionnaire, the second part was performed to
assess the dietary intake of adolescents using three
days record after educating the adolescents about
portion size using food models and household
measurements. The third part included anthropometric
assessment.

Assessments of Nutrient Intakes

Adolescents were asked to record all beverages
and foods consumed at the time of eating (one day at
the weekend and two random days) [10]. This record
was performed for three non-consecutive days by
writing the amount of consumed food and the
preparation methods throughout the day. After that,
data from food record were accurately analyzed using
food processor nutrition analysis software (ESHA Food
Processor SQL version 10.9.0; ESHA, Salem, OR)
supplemented with additional data on traditional foods
consumed in Jordan [11], focusing on micronutrient
and macronutrient intakes.

Anthropometric Measurements

Bodyweight was measured for all the adolescents
included in the study when the subjects were
barefooted with light clothes using InBody 270 scale
(InBody C., Ltd, Korea) to the nearest 0.1 kilograms
(kg). Standing height of each adolescent was
measured using stadiometer with the shoulder in a
relaxed position and the arms hanging freely (to the
nearest 0.1 cm). Body mass index (BMI) was
calculated as prescribed by [10]. Body fat per cent was
measured for the adolescents and they were classified

to, normal body fat per cent when the per cent of body
fat in males and females was below (25%, 30%)
respectively and above these cutoff points were
classified as obese [12]. The BMI was calculated as
weight (kg)/ height (mz). Overweight and obesity were
categorized using Centers for Disease Control and
Prevention (CDC) growth charts of BMI-for-age which
defined obesity as > 95" percentile, overweight as >
85" percentile and < 95" percentile and underweight
as < 5" percentile [13].

Statistical Analysis

The data were analyzed using the computer
program statistical package for the social sciences
(SPSS) version 23 (IBM SPSS Statistics for Windows,
IBM Corporation). Group comparisons were performed
using the t-test or analysis of variance (ANOVA).
Descriptive statistics are presented as means and
standard error of the mean (SE) or proportions. P-value
was set at 0.05.

RESULTS

The results of this cross-sectional study highlighted
the dietary nutrient intakes among Jordanian
adolescents according to sex difference and BMI
categories. Distribution of adolescents among different
BMI categories according to their socio-demographic
characteristics and anthropometric characteristics of
adolescents are presented in Table 1. The results of
the study revealed that about half of the adolescents
were from west Amman in Jordan. They were selected
equally from private and public schools. On the other
hand, the mean of fat per cent in males and females
were 22.4% and 23.7%, respectively. About 55% of
male and female adolescents showed a normal BMI,
while 26.1% of the adolescents were overweight, and
10.1% were obese.

The mean daily intakes of total energy,
macronutrients, and micronutrients according to gender
are illustrated in Tables 2 and 3. No significant
differences were detected between male and female
adolescents regarding the daily intake of energy
(kcal/day) and most of the macronutrients except for
protein, insoluble fibre, saturated fatty acids,
cholesterol and omega-6. Protein, cholesterol and
saturated fatty acid intakes were significantly higher in
the male adolescents (90.1+2.3, 339.2+18.3 and
31.66+0.9 g/day, respectively, p< 0.05) compared to
the female adolescents (79.2+2.1, 263.6+14.9, and
29.15+1.2 g/day, respectively, p< 0.05). On the other
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Table 1: Socio-Demographic and Anthropometric Characteristics of Adolescents
Variable Males Females Total
Height (cm) [mean (SEM)] 173.77 (0.52) 158.66 (0.50) 166 (0.52)
Weight (kg) [mean (SEM)] 72.51 (0.95) 60.14 (0.71) 66.35 (0.67)
BMI (kg/m?) [mean (SEM)] 24.02 (0.30) 23.98 (0.30) 24.0 (0.21)
Underweight (%)(N) 5.5 (11) 11.1 (22) 8.3 (33)
Normal weight (%) 57.0 (114) 54.0 (107) 55.5 (221)
Overweight (%) 27.5 (55) 24.7 (49) 26.1(104)
Obesity (%) 10.0 (20) 10.1 (20) 10.1 (40)
Fat percent (%) 22.4 23.7 23.05

*BMI for age was obtained and categorized according to CDCs’ cut off points.

+Underweight (BMI for age< 5" percentile), normal weight (5" percentile < BMI < 85" percentile), overweight (85‘h percentile <BMI < 95" percentile), obese (BMI=

95" percentile).

Table 2: Means of Macronutrients Intake among Adolescents Based on Gender

Energy and Macronutrients MeanSEM® RDA/AI P-value*
Male RDA/AI** Female

Energy (kcal/day) 2408.7 + 64.6 - 2096.5+ 61.0 - 0.210
Protein (g/day) 90.1+2.3 52 79.2+2.1 46 0.003
Fat (g/day) 99.1+ 3.0 - 85.8+29 - 0.064
Total Carbohydrate (g/day) 2906 £ 7.9 130 2542+ 7.7 130 0.187
Fat Calories (kcal/day) 891.6 + 26.9 - 7714 £ 26.0 - 0.062
Saturated Fatty Acids Calories (kcal/day) 2849+89 - 2624 +11.1 - 0.120
TFA Calories (kcal/day) 77109 - 6.8+0.9 - 0.718
Sugar (g/day) 88.8+29 - 77.9+ 3.1 - 0.717
Starch(g/day) 0.2+0.0 - 0.4 +£0.1 - 0.220
Total Fiber (g/day) 19.0+ 0.5 38 17.7+£0.5 26 0.304
Soluble Fiber (g/day) 1.3+0.1 - 1.3+0.1 - 0.849
Insoluble Fiber (g/day) 29+0.1 - 3.1+£0.1 - 0.026
Saturated Fat (g/day) 31.7+1.0 ND 29.2+1.2 ND 0.012
Monounsaturated Fat (g/day) 13.5+0.9 - 129+ 0.8 - 0.189
Polyunsaturated Fat (g/day) 6.6 £ 0.5 - 72+05 - 0.159
Trans Fatty Acids (g/day) 0.9+0.1 ND 0.8+0.1 ND 0.718
Cholesterol (mg/day) 339.2+18.3 ND 263.6 + 14.9 ND 0.001
Omega-3 (g/day) 0.5+0.0 1.6 0.6+0.0 1.1 0.726
Omega-6 (g/day) 51+04 16 56+0.5 11 0.047

*Data are presented as the mean + SEM; and are considered statistically significant at P< 0.05.

**RDA: Recommended Dietary Allowances; Al: Adequate Intake.
ND = Not determinable.

hand, the daily insoluble fibre and omega-6 (g/day)
intakes were significantly higher in the female
adolescents (3.2+0.1, 5.63+0.5 g/day, respectively, p<
0.05) compared to the male adolescents (2.9+0.1,
5.1+£0.4 g/day, respectively, p< 0.05). Most of dietary
intake values of macronutrients were below dietary
reference intake except protein and fat intake.

Table 3 shows the means of micronutrient intakes
male and female adolescents’. There were no
significant differences among male and female
adolescents for the intake of almost all micronutrients
except for calcium and vitamin E. While calcium daily
intake was significantly higher in the male adolescents
(651.5£27.8 mg/day) as compared with female
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Table 3: Means of Male and Female Adolescents’ Micronutrients Intake

Gender
Micronutrients Intake/day Male Female P-value*
Mean* + SEM RDA/AI** Mean + SEM RDAJ/AI
Vitamin A (IU/day) 2704.9+ 176.0 3000 2801.8 + 216.6 3000 0.136
Vitamin B1 (mg/day) 0.8+0.0 1.2 0.7 £ 0.0 1.0 0.398
Vitamin B2 (mg/day) 0.6+0.0 1.3 0.7+ 0.0 1.0 0.063
Vitamin B3 (mg/day) 13.0+£ 0.5 16 10.9+ 0.6 14 0.471
Vitamin B6 (mg/day) 0.6+0.0 1.3 0.6+0.0 1.2 0.263
Vitamin B12 (ug/day) 29+03 24 33+04 24 0.160
Vitamin C (mg/day) 77.3+4.8 75 76.1+4.2 65 0.147
Vitamin D (ug/day) 0.4 +0.0 15 0.6+0.0 15 0.596
Vitamin E (mg/day) 25+0.2 15 3.1+03 15 0.021
Vitamin K (ug/day) 19.4+15 75 21.9+1.6 75 0.700
Calcium (mg/day) 651.5+27.8 1300 555.2 +21.7 1300 0.027
Iron (mg/day) 12.35+0.4 11 11.5+04 15 0.841
Folate (ug/day) 147.2+5.9 400 165.9 + 6.1 400 0.200
Selenium (ug/day) 54.18 + 2.6 55 50.0+ 2.5 55 0.551
Sodium (mg/day) 3786.8+ 124.6 1500 3238.8+119.2 1500 0.098
Phosphorus (mg/day) 453.8 + 16.8 1250 454.8 + 18.3 1250 0.411
lodine (pg/day) 83+0.8 150 95+0.8 150 0.661
Potassium (ug/day) 1002.3 + 40.11 4700 971.8 £ 42.1 4700 0.921
Zinc (mg/day) 3.53+0.1 11 3.7+0.2 9 0.302

*Data are presented as the mean + SEM; and are considered statistically significant at P<0.05.

**RDA: Recommended Dietary Allowances; Al: Adequate Intake.

adolescents (555.2421.7 mg/day) (p<0.05), vitamin E
daily intakes were significantly higher in female
adolescents (3.1+£0.3 mg/day, p<0.05) compared to the
male adolescents (2.5+0.2, mg/day p<0.05). Most of
the dietary intakes of micro nutrients were below the
dietary reference intakes except for vitamin C and
sodium.

Tables 4 and 5 present means of macro- and
micronutrients intakes of underweight, normal,
overweight and obese adolescents. Macro- and
micronutrient daily intakes were not significantly
different among underweight, normal, overweight and
obese adolescents except for zinc and phosphorus.

DISCUSSION

The findings of this study showed that about half of
the participants had normal body mass indices
(55.5%); while 104 (26.1%) of them were overweight,
40 (10.1%) were obese, and only 33 (8.3%) were
underweight. This result might be explained as
described by Abu-Mweis et al. (2014) who stated that

the majority of the Jordanian adolescents followed
unhealthful lifestyle behaviours regarding skipping
breakfast, low intake of vegetables, fruits and milk, high
intake of foods rich in fat and sugar, and low levels of
physical activity and had high sedentary lifestyle
practices [14]. Being inactive is a vital contributor to
overweight and obesity [15]. Our results agree with
those of [16] who found that overweight and obesity
were more common among school students around the
period of puberty. Also, our results are in agreement
with a study conducted in a neighbouring Arab country
[17]. The authors revealed that 10.1% of the
secondary school students in Dubai were underweight,
51.0% were within a healthy weight, 26.7% of students
were overweight and 12.2% were obese [17]. Besides,
El- Hazmi and Warsy (2002) revealed that the
prevalence of overweight and obesity were 20% and
11%, respectively in primary and intermediate schools
in Al-Khobar city, Kingdom of Saudi Arabia [18]. Al-
Nakeeb et al. (2012) reported that the prevalence of
overweight and obesity among adolescents (14-18
years) was 38.3% [19]. Regarding gender differences,
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Table 4: Macronutrients Intake Based on BMI among Study Participants
BMI Categories*
Macronutrients Intake/Day Underweight** Normal Overweight Obesity vaI:l;e*
Mean £ SEM Mean £ SEM Mean £ SEM Mean £ SEM

Calories (kcal/day) 2006.2 + 158.7 2308.1 £ 61.9 2204 +85.8 2282.4 + 128.5 0.301
Protein(g/day) 72.9+5.2 87.9+21 81.5+ 3.1 84.9+4.4 0.480
Carbohydrate (g/day) 2494 +19.8 2769+ 7.7 269.8 + 10.8 2741 +16.3 0.612
Fiber (g/day) 17.6+ 1.1 18.6+ 0.5 18.1+£0.7 18.4+ 1.1 0.832
Soluble Fiber (g/day) 1.310.1 1.3+0.1 1.310.1 1.2+0.1 0.924
Insoluble Fiber(g/day) 3.1+0.3 3.1+0.1 29+0.2 3.1+0.3 0.924
Fat (g/day) 80.5+7.1 95.1+29 89.9+3.9 94.8+6.7 0.255
Saturated fat (g/day) 24.3+25 30.6+1.0 30.6 £ 1.32 33.7+3.2 0.780
MUFAs (g/day) 11.2+1.9 13.4+0.8 127+ 11 15.4+1.6 0.459
PUFAs (g/day) 57+11 72+05 6.2+ 0.6 79+1.0 0.344

Fat Calories (Kcal/day) 7239+ 64.2 855.3 + 26.0 808.1 + 35.0 852.8 + 60.3 0.301
Sat Calories (kcal/day) 2186+ 225 2758 +9.6 2753+ 9.6 2753+ 11.9 0.078
TFA Calories (kcal/day) 3.5+0.9 75+09 75+41 78+19 0.347
Sugar (g/day) 76.7+7.7 83.1+29 84.9+29 86.5+ 6.5 0.762
Cholesterol (mg/day) 280.4 + 44 .1 306.9 + 16.7 307.2+22.7 2751+ 285 0.820
Omega-3 (g/day) 0.4+0.1 0.6 +£0.0 0.5+0.0 0.7+0.1 0.056
Omega-6 (g/day) 47 +1.1 56+04 49+05 59+0.9 0.612

*BMI for age was obtained and categorized according to CDCs’ cut off points.
**Underweight (BMI for age< 5" percentile), normal weight (5‘h percentile < BMI < 85" percentile), overweight (85‘h percentile <BMI < 95" percentile), obese (BMI=

95" percentile).

Table 5: Micronutrient Intakes Based on BMI among Study Participants

BMI Categories*

Micronutrients

Intake/Day Underweight** Normal Overweight Obesity P-value
Mean * SEM Mean * SEM Mean * SEM Mean * SEM

Vitamin A (IU/day) 2266.8 + 404.5 2815.0+ 195.0 2899.2 + 272.1 2432.6 + 387.6 0.586
Vitamin B1 (mg/day) 0.7+0.9 0.8+0.0 0.7+ 0.0 0.8+0.1 0.545
Vitamin B2 (mg/day) 0.6 £0.1 0.6+0.0 0.6+0.0 0.7 £0.1 0.790
Vitamin B3 (mg/day) 94+13 12.3+0.5 11.4+0.8 13.2+1.3 0.150
Vitamin B6 (mg/day) 0.5+0.1 0.7+ 0.0 0.6+0.0 0.7 £0.1 0.070
Vitamin B12 (ug/day) 21+07 33+03 29+04 34+07 0.539
Vitamin C (mg/day) 74.7+8.4 80.6 £ 4.6 76.4+6.1 57.8+6.6 0.219
Vitamin K (ug/day) 15.6 £ 3.1 222+1.5 18.9+ 2.1 20.7+ 3.6 0.328
Vitamin D (ug/day) 0.5+0.2 0.5+0.1 0.4 +£0.1 0.4 +0.1 0.874
Vitamin E (mg/day) 20+0.3 29+0.2 24+03 29+0.6 0.334
Phosphorus (mg/day) 350.2+34.2 468.3+ 174 436.6 +22.5 508.7 + 38.8 0.028
Potassium (mg/day) 847.6 + 103.1 1018.2 + 40.4 960.9 + 56.3 998.6 + 70.3 0.428
lodine (ug/day) 7.3+1.8 89+0.7 92+14 87+1.2 0.862
Zinc (mg/day) 28+0.3 3.7+0.1 34+0.2 42+04 0.033
Selenium (pg/day) 419+57 54.6 £ 2.6 49.4+3.3 53.8+5.4 0.222
Folate (ug/day) 161.3+15.7 1749+5.8 1619+ 7.6 171.6+13.9 0.559
Calcium (mg/day) 564.7 + 63.8 595.5 +23.3 606.8 + 33.5 672.2+67.2 0.572
Iron (mg/day) 10.8 £ 0.9 122+ 0.4 11.6 £ 0.46 12.2 £ 0.67 0.507
Sodium (mg/day) 3154.5 + 257.2 3627.5+ 120.4 3384.2+ 170.0 3522.5+263.4 0.404

*BMI for age was obtained and categorized according to CDCs’ cut off points.
**Underweight (BMI for age< 5" percentile), normal weight (5‘h percentile < BMI < 85" percentile), overweight (85‘h percentile <BMI < 95" percentile), obese (BMI=

95" percentile).




14 International Journal of Child Health and Nutrition, 2020, Vol. 9, No. 1

AlLjaraedah et al.

our results showed that there was no difference
between males and females. This finding agrees with
the results of Jiwane and Wadhva (2014) who found no
significant difference between males and females aged
5-19 years regarding their BMI [20]. Moreover, Gunter
et al., (2015) recorded no significant difference in
obesity between males and females among rural
elementary school children [21].

In the present study male adolescents tended to
have low intake of fibre, omega-3, omega-6, vitamins
B1, B2, B3 and B6, biotin, vitamins D, E, K, and A,
calcium, iodine, folate, phosphorus and zinc, while their
intake of protein and carbohydrates was higher as
compared to the DRI. On the other hand, female
adolescents tend to have low intake of fibre, omega-3,
omega-6, vitamins B1, B2, B3 and B6, biotin, vitamins
A, D, C, E, and K, calcium, iodine, folate, phosphorus
iron, and zinc, while they tended to have high intake of
protein and carbohydrates as compared to the DRI.
Many studies reported high consumption of
carbohydrates and fat, and inadequate consumption of
micronutrients such as iron, zinc, calcium and
potassium, as well as vitamins C, A, and D and folic
acid among male and female adolescents [22-24].

The current study found no significant differences in
energy intake (kcal/day) between male and female
adolescents. This result might be explained by the
same dietary habits for both males and females of this
age group in school and at home. These findings are in
agreement with data obtained from previous studies
[25-27]. These authors revealed that no significant
differences in the percentage contribution of
macronutrients from total daily energy intake between
males and females. However, the daily mean intake of
protein was significantly higher in male adolescents
than females. Kenmogne-Domguia et al, (2016)
showed that the daily intakes of proteins were higher
for male than for female adolescents aged from 14 to
18 years [28]. This difference in protein intake might be
due to the high consumption of meat and processed
meat among male adolescents. It is worth mentioning
that protein intake among male and female adolescents
in the present study was adequate compared to dietary
guidelines established by the American Heart
Association. In agreement with our findings, protein
intake contribution to energy recall for one day in public
schools adolescents in the eastern part of France was
found to be high in male and female adolescents in
term of percentage of the daily energy and as absolute
value [29]. Furthermore, the present study showed that
the mean daily intake of omega-6 was significantly

higher among female adolescents than male
adolescents. This might be explained by a higher
intake of polyunsaturated fatty acid by a female in
comparison with a male which are the main sources of
omega-6. This finding is in disagreement with data
obtained from O'Sullivan et al., (2011) who reported
that boys had a higher daily mean intake of omega-6
than girls [30].

Besides, our findings did not show any significant
differences in micronutrient intakes between males and
females, except for calcium intake which was
significantly higher in male adolescents and for vitamin
D and vitamin E intakes which were significantly higher
in female adolescents. In agreement with our study,
Sjoberg et al., (2003) reported satisfactory calcium
intake among male adolescents, but insufficiency
among female adolescents [29]. The intake of calcium
was lower than 600 mg/day in 29% of females and 8%
of males in France. The higher intake of calcium
among males than females in the current study might
be due to their high consumption of dairy products. In
agreement with our findings, male and female
Slovenian adolescents had a low intake of vitamin D
[31]. In the absence of endogenous synthesis, this
quantity of dietary vitamin D is insufficient to cover the
estimated adequate value of vitamin D intake required
to ensure 25(0OH) D serum concentrations [32].

STUDY LIMITATIONS

The present study had several limitations. Firstly;
the high burden of the self-reported 3-day food records
on the students, which depends on cognitive processes
and perception of serving sizes. Secondly; cultural
shame associated with declaring the economic status
and affordability of adequate food. However, we tried to
overcome this issue by asking the adolescents to
complete the questionnaire and food records in privacy.
Nonetheless, other confounders were present. Third,
there was a lack of information about the physical
activity of students. Finally, using (ESHA), an
international food database, that tracks the general
international market availability of different food types,
but not the bioavailable consumption in our country is
another limitation in this study.

CONCLUSION

In conclusion, there were no differences among
male and female adolescents in the intake of
carbohydrate, energy, fibre and fat. Protein intake was
significantly higher in male than in female adolescents.
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There were no significant differences among male and
female adolescents ' intake of micronutrients except for
calcium intake which was significantly higher in male
adolescents and for vitamin D and E intakes which
were significantly higher in female adolescents.
Furthermore, micro and macronutrient intakes did not
differ among underweight, normal, overweight and
obese adolescents except for phosphorus and zinc.
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SPSS = Statistical package for social science

REFERENCES

[1] Baltes P, Reese H, Lipsitt L. Life-span developmental
psychology. Annual Review of Psychology 1980; 31(1): 65-
110.
https://doi.org/10.1146/annurev.ps.31.020180.000433

[2] Caballero B. A nutrition paradox: underweight and obesity in
developing countries. The New England Journal of Medicine
2005; 352(15): 1514-1516.
https://doi.org/10.1056/NEJMp048310

[3] Wang Y, Monteiro C, Popkin, B. trends of obesity and
underweight in older children and adolescents in the United
States, Brazil, China, and Russia. The American Journal of
Clinical Nutrition 2002; 75(6): 971-977.
https://doi.org/10.1093/ajcn/75.6.971

[4] Ng M, Fleming T, Robinson M, Thomson B, Graetz N,
Margono C, Abraham J. Global, regional, and national
prevalence of overweight and obesity in children and adults
during 1980-2013: a systematic analysis for the Global
Burden of Disease Study 2013. The Lancet 2014; 384(9945):
766-781.
https://doi.org/10.1016/S0140-6736(14)60460-8

[5] WHO. World Health Organization: health topics. Obesity and
Overweight 2017. Factsheet from the WHO.

[6] Brener N, Billy J, Grady W. Assessment of factors affecting
the validity of self-reported health-risk behavior among
adolescents: evidence from the scientific literature. Journal of
Adolescent Health 2003; 33(6): 436-457.
https://doi.org/10.1016/S1054-139X(03)00052-1

[7] Cavadini C, Siega-Riz A, Popkin B. US adolescent food

intake trends from 1965 to 1996. Archives of Disease in
Childhood 2000; 83(1): 18-24.
https://doi.org/10.1136/adc.83.1.18




16

International Journal of Child Health and Nutrition, 2020, Vol. 9, No. 1

AlLjaraedah et al.

8]

&l
[10]

(1]

2]

[13]

[14]

(18]

[16]

7]

(18]

[19]

[20]

[21]

[22]

Videon T, Manning C. Influences on adolescent eating
patterns: the importance of family meals. Journal of
Adolescent Health 2003; 32(5): 365-373.
https://doi.org/10.1016/S1054-139X(02)00711-5

Jordanian Department of Statistic 2018.

Lee R, Nieman D, Nutritional Assessment, 6th ed, New York:
MC Graw Hill 2013.

Pellet P, and Shadarevian, S. Food Composition. Tables for
Use in the Middle East. Food Composition 2013; Tables for
use in the Middle East., (Edn. 2).

Marques-Vidal P, Marcelino G, Ravasco P, Camilo M,
Oliveira J. Body fat levels in children and adolescents: effects
on the prevalence of obesity. e-SPEN, the European e-
Journal of Clinical Nutrition and Metabolism 2008; 3(6):
e321-e327.

https://doi.org/10.1016/j.ecinm.2008.07.007

Kuczmarski R. 2000 CDC growth charts for the United
States; methods and development 2002.
https://doi.org/10.1097/00008486-200203000-00006

Abu-Mweis S, Tayyem R, Bawadi H, Musaiger A, Al-Hazzaa,
H. Eating habits, physical activity, and sedentary behaviors
of Jordanian adolescents’ residents of Amman.
Mediterranean Journal of Nutrition and Metabolism 2014; 7:
67-74.

https://doi.org/10.3233/MNM-140007

Chapman D, Perry G, Strine T. Peer-Reviewed: The vital link
between chronic disease and depressive disorders.
Preventing Chronic Disease 2005; 2(1).

Kasmini K, Idris M, Fatimah A, Hanafiah S, Iran H, Asmah
Bee M. Prevalence of overweight and obese school children
aged between 7 to 16 years amongst the major 3 ethnic
groups in Kuala Lumpur, Malaysia. Asia Pacific. Journal of
Clinical Nutrition 1997; 6(3): 172-174.

Hussain H, Al Attar F, Makhlouf M, Ahmed A, Jaffar M,
Dafalla E, Wasfy A. A Study of Overweight and Obesity
among Secondary School Students in Dubai: Prevalence and
Associated Factors. International Journal of Preventive
Medicine Research 2015; 1(3): 153-160.

El-Hazmi M, Warsy A. A comparative study of prevalence of
overweight and obesity in children in different provinces of
Saudi Arabia. Journal of Trop Pediatrics 2002; 48: 172-77.
https://doi.org/10.1093/tropej/48.3.172

Al-Nakeeb Y, Lyons M, Collins P, Al-Nuaim A, Al-Hazzaa H,
Duncan M, Nevill A. Obesity, physical activity and sedentary
behavior amongst British and Saudi youth: A cross-cultural
study. International Journal of Environmental Research and
Public Health 2012; 9(4); 1490-1506.
https://doi.org/10.3390/ijerph9041490

Jiwane N, Wadhva S. Prevalence of overweight and obesity
in rural school children of Maharashtra, India. Int J Sci Res
2014; 3(5): 405-6.
https://doi.org/10.15373/22778179/MAY2014/126

Gunter K, Abi Nader P, John D. Physical activity levels and
obesity status of Oreg on Rural Elementary School children.

Preventive Medicine Reports 2015; 2: 478-482.
https://doi.org/10.1016/j.pmedr.2015.04.014

Ambrosini G, Emmett P, Northstone K, Howe L, Tilling K,
Jebb S. Identification of a dietary pattern prospectively

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

associated with increased adiposity during childhood and
adolescence. International Journal of Obesity 2012; 36(10):
1299.

https://doi.org/10.1038/ij0.2012.127

Appannah G, Pot G, Huang R, Oddy W, Beilin L, Mori T,
Ambrosini G. Identification of a dietary pattern associated
with greater cardio metabolic risk in adolescence. Nutrition,
Metabolism and Cardiovascular Diseases 2015; 25(7): 643-
650.

https://doi.org/10.1016/j.numecd.2015.04.007

Ishak S, Chin Y, Taib M, Shariff Z. School-based intervention
to prevent overweight and disordered eating in secondary
school Malaysian adolescents: a study protocol. BMC Public
Health 2016; 16(1): 1101.
https://doi.org/10.1186/s12889-016-3773-7

Arganini C, Saba A, Comitato R, Virgili F, Turrini A. Gender
Differences in Food Choice and Dietary Intake in Modern
Western Societies, Public Health - Social and Behavioral
Health, Prof. Jay Maddock (Ed.) 2012; ISBN: 978-953-51-
0620-3, InTech.

https://doi.org/10.5772/37886

Flynn A, Hirvonen T, Mensink G, Ocké M, Serra-Majem L,
Stos K, Szponar L, Tetens |, Turrini A, Fletcher R,
Wildemann T. Intake of selected nutrients from foods, from
fortification and from supplements in various European
countries. Food and Nutrition Research 2009; 1: 1-51.
https://doi.org/10.3402/fnr.v53i0.2038

Reynolds K, Baranowski T, Bishop D, Farris R, Binkley D,
Nicklas T, Elmer P. Patterns in child and adolescent
consumption of fruit and vegetables: effects of gender and
ethnicity across four sites. Journal of the American College of
Nutrition 1999; 18(3): 248-254.
https://doi.org/10.1080/07315724.1999.10718859

Kenmogne-Domguia B, Ponka R, Fokou E. Protein-Energy
Intakes and Nutritional Status of in-School Adolescents in
Baham Cameroon. Journal Nutritional Disorders and Therapy
2016; 6: 186.

https://doi.org/10.4172/2161-0509.1000186

Sjoberg A, Hallberg L, Héglund D, Hulthen L. Meal pattern,
food choice, nutrient intake and lifestyle factors in The
Goteborg Adolescence Study. European Journal of Clinical
Nutrition 2003; 57(12): 1569.
https://doi.org/10.1038/sj.ejcn.1601726

O'Sullivan T, Ambrosini G, Beilin L, Mori T, Oddy W. Dietary
intake and food sources of fatty acids in Australian
adolescents. Nutrition 2011; 27(2): 153-159.
https://doi.org/10.1016/j.nut.2009.11.019

Mis N, Kobe H, Stimec M. Dietary intake of macro-and
micronutrients in Slovenian adolescents: comparison with
reference values. Annals of Nutrition and Metabolism 2012;
61(4): 305-313.

https://doi.org/10.1159/000342469

Bas M, Altan T, Dinger D, Aran E, Kaya H, Yulksek O.
Determination of dietary habits as a risk factor of
cardiovascular heart disease in Turkish adolescents.
European Journal of Nutrition 2005; 44(3): 174-182.
https://doi.org/10.1007/s00394-004-0509-8

Received on 18-11-2019

https://doi.org/10.6000/1929-4247.2020.09.01.2

Accepted on 14-12-2019

Published on 16-03-2020



