
Mal J Med Health Sci 17(1): 10-16, Jan 2021 10

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Associations of Gender and BMI-for-age Status (BAZ) With 
Nutrient Intake Among Adolescents in Malaysia: Findings From 
Adolescent Nutrition Survey (ANS) 2017  
Lalitha Palaniveloo, Ruhaya Salleh, Azli Baharudin, Cheong Siew Man, Mohamad Hasnan Ahmad, Nur 
Shahida Abd Aziz, Syafinaz Sallehudin 

Center for Nutrition Epidemiology Research, Institute for Public Health, National Institute of Health, Ministry of Health 
Malaysia, 40170 Shah Alam, Selangor, Malaysia

ABSTRACT

Introduction: Adolescence is an important growth period for individuals. High prevalence of obesity among adoles-
cents in Malaysia in recent years is worrying. This study aims to assess associations of gender and BMI-for-age status 
(BAZ) with nutrient intake of adolescents between 13-17 years old in Malaysia. Methods: Data of 999 respondents 
were drawn from Adolescent Nutrition Survey 2017; a cross-sectional school-based survey involving adolescents 
aged 10 to 17 years old. Respondents were selected using multistage stratified cluster sampling from 13 states and 
three federal territories in Malaysia to ensure nationally representative data. Data collection was undertaken from 
March until May 2017. Dietary intake was assessed using a single 24-hours dietary recall conducted via face-to-face 
interview by trained nutritionists. Nutritionist ProTM Diet Analysis Software was used to calculate nutritional intake 
values. Anthropometric measurements were measured using validated equipment. Nutritional status of the respon-
dents was assessed using BMI-for-Age z-score and categorised based on WHO Growth Reference 2007. Results: 
The mean energy intake of the adolescents was 1972 kcal/day. Majority of the adolescents had normal BMI (74.6%) 
while overweight, obese and thinness were 12.0%, 7.2% and 6.2% respectively. Boys had significantly higher in-
takes of energy, carbohydrate, protein, fat, sugar, cholesterol, thiamin, Vitamin A, calcium, iron, sodium and potas-
sium compared to the girls. Obese adolescents had significantly higher energy, carbohydrate, fat, sugar, Vitamin A 
and calcium intakes compared to other BMI groups. Conclusion: The findings highlighted the need for cultivating 
self-awareness on healthy eating among adolescents.  
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INTRODUCTION

Adolescence is a key phase of human development for 
individuals. Between the age of 10-19 years old, rapid 
physiological, sexual, neurological and behavioral 
changes occurs, which makes it an important period 
for laying the foundations of good health to adulthood. 
In low- and middle-income countries (LMICs), the 
adolescents who are overweight or obese are increasing 
while the adolescents are undernourished in developing 
countries, (1,2). Many LMICs faces double burden 
of malnutrition as overweight and obesity cases 
are increasing on top of the existing high burden of 
undernutrition (2,3). Malaysia as one of the middle-
income countries also experiencing the similar trends 
of double burden of malnutrition among children and 
adolescents (4,5).  

Adolescents who are underweight may suffer from 
stunted growth, cognitive deficit, delayed puberty, work 
related productivity reduction later on in life and death 
in some extreme cases. Whereas, overweight/ obesity 
in adolescence increases the risk of cardiorespiratory 
related morbidity, type 2 diabetes, high blood pressure 
and progression to adulthood obesity (2,6). Compared 
to underweight, there are more people who are obese 
worldwide. In 2016, it was reported that nearly 340 
million children and adolescents between the age 
of 5-19 years were overweight or obese globally. 
Meanwhile, the prevalence of overweight and obesity 
had increased from 4% (1975) to 18% (2016) among 
those between the age of 5-19 years (7). In the United 
States, the prevalence of obesity among the adolescents 
aged 12-19 years old was 20.6% in 2015-2016 (8). In 
Canada, the prevalence of obesity among adolescents 
aged 12-17 years old increased from 10.2% in 2009-
2011 to 16.6% in 2012-2013 (9). Recent findings 
indicated the prevalence of obesity among adolescents 
aged between 12-17 years old in Malaysia was between 
8.3-14.5% (10-12).
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Studies have shown that intake of high energy density 
food, saturated fat, sugar and salt are main causes of 
obesity besides skipping meals and being sedentary 
among the adolescents (13-15). Hence, gaining latest 
data on dietary intake of the adolescents is crucial for 
formulation of policies and effective interventional 
programs besides assisting the policy makers in 
executing the said programs to reduce the prevalence of 
obesity among the adolescents in Malaysia. In addition, 
many studies which were conducted over the years on 
dietary intake among the adolescents in the country are 
small scaled and concentrated to certain districts, states 
or region. Thus, this nationwide study aims to assess 
associations of gender and BMI-for-age status (BAZ) with 
nutrient intake of adolescents aged between 13-17 years 
old.

MATERIALS AND METHODS

Participants 
Data for this study were drawn from Adolescent 
Nutrition Survey 2017 (ANS 2017); a cross-sectional 
survey conducted among 13 to 17 years old students 
studied in national and private schools in Malaysia. This 
survey involved all 13 states and three federal territories. 
A list of secondary schools for the year 2016 which was 
provided by the Ministry of Education was applied as 
the sampling frame for this survey. A single proportion 
formula for estimation of prevalence was used to 
calculate the sample size (34).

A multistage stratified cluster sampling design was 
applied in this survey to obtain nationally representative 
sample of adolescents aged 13-17 year-old (Form 1 to 
5 students). The first stage of sampling was a random 
selection of secondary schools (national and private) 
from the list of 2688 eligible secondary schools (2016) 
provided by the Ministry of Education. Next was selection 
of classes whereby all classes from the selected schools 
were included in the sampling frame. The classes from 
the selected schools were identified through systematic 
random sampling. Finally, students were randomly 
selected from the identified classes since all the students 
in the identified classes were eligible to participate in 
the survey (34). A total of 1,374 students were selected 
as respondents for this survey. Ethical approvals for the 
study were obtained from the Medical Research and 
Ethics Committee (MREC), Ministry of Health Malaysia 
(KKM/NIHSEC/P16-714) prior to conducting the study. 
All respondents gave informed consent prior to study 
enrollment. 

Instruments and Procedures

Dietary assessment
The dietary intake of the respondents was assessed using 
a single 24-hours dietary recall. It was conducted via 
face-to-face interview by trained nutritionists. Malaysian 
Food Album (2011) (16) and household measurement 

tools such as various sizes of plates, bowls, mugs, glasses, 
spoons and ladles were used to assist the respondents 
to estimate the portion size of the food and beverages 
they consumed. The dietary data was analysed using 
Nutritionist ProTM Diet Analysis Software from Axxya 
Systems, USA which uses Malaysian Food Composition 
and United States Department of Agriculture food 
databases.  The nutrients included in this study are 
macronutrients (total energy intake, carbohydrate, 
protein and fat), vitamins (thiamin, vitamin A, C and E) 
and minerals (calcium, iron, sodium and potassium). 
Sugar and cholesterol intake of the respondents’ were 
also included. 

Underreporting of dietary intake was identified and 
corrected by calculation of a ratio between energy 
intake (EI) and the predicted basal metabolic rate 
(EI:BMR). As a first step, Basal Metabolic Rate (BMR) 
of each respondents was calculated using Poh et al. 
(2004) equations (17) which are specific for Malaysian 
adolescents between the ages of 12-18 years (male: 
55.8 (weight) + 3187, female: 53.4 (weight) + 2182). 
The BMR value calculated will be in kj/day which 
then converted to kcal/day by multiplying with 0.239. 
The reported energy intake was then divided with the 
calculated BMR value for each of the respondents. The 
EI:BMR ratio generated was then compared with the cut-
off from Sichert-Hellert et al. (1998) (18) which is gender 
and age specific (13 years old: male  ≥1.04, female 
≥1.01 & 14-18 years old: male ≥1.07, female ≥0.97). 
The EI:BMR ratio values which were lower than the cut-
off was deemed as underreporting and excluded from 
the data analysis. 

Physical evaluation
Body weight were measured using digital weighing 
scale (TANITA HD-319) with an accuracy of 0.1 kg. 
Height was measured using SECA 213 stadiometer to 
the nearest 0.1 cm. An average of two measurements 
was recorded as the final reading for both parameters. 
The nutritional status of the respondents was assessed 
using BMI-for-Age z-score and categorised using World 
Health Organization Growth Reference 2007 (19). 

Statistical Analysis
Statistical analysis was performed using the SPSS 
statistical software package version 22 (SPSS Inc., 
Chicago, IL, USA). All variables were described using 
descriptive statistics. Independent-Samples T Test was 
used to assess associations between gender and nutrient 
intake of the adolescents. Analysis of Variance (ANOVA) 
test was used to assess association of BMI-for-age status 
(BAZ) with nutrient intake of the adolescents. Statistical 
significance was set at p < 0.05.

RESULTS

Out of the 1374 respondents who completed 24-hour 
dietary recall interview, data from 999 respondents 



12Mal J Med Health Sci 17(1): 10-16, Jan 2021

were included in the final analysis for this study. This 
was after excluding dietary data from 375 respondents 
which were categorised as underreporting (27.3%). The 
characteristics of the 999 respondents are illustrated 
in Table I. Boys compromised of 44.9% of the total 
respondents in this study while girls were 55.1%. 
Tabulation by age shows 62.9% of the adolescents were 
between the ages of 13-15 years old while 37.1% were 
between 16-17 years old. Majority of the adolescents 
were of Malay ethnicity (66.7%) followed by Chinese 
(14.1%), Bumiputera Sabah (9.1%), Bumiputera Sarawak 
(4.5%), Indian (4.3%) and Others (1.4%). Adolescents 
from urban locality were 53.8% while those from rural 
were 46.2%. Description by BMI shows majority of 
the adolescents had normal BMI (74.6%) while those 
categorised as overweight, obese and thinness were 
12.0%, 7.2% and 6.2% respectively. 

The nutrient intakes of the adolescents by gender were 
summarized in Table II. The overall mean energy 
intake of the adolescents in this study was 1972 kcal/d, 
with mean intake among boys was 2230 kcal/d while 
1750 kcal/d among the girls. Boys also consumed 
significantly higher amount of carbohydrate (284.4g/d), 
protein (84.8g/d) and fat (83.7g/d) compared to the girls 
(224.3g/d, 65.9g/d and 65.8g/d respectively). For sugar 
and cholesterol, the overall mean intake was 51.1g/d 
and 285.5mg/d with the boys recorded significant 
higher intake at 55.4g/d and 332.9mg/d respectively 
compared to girls (47.4g/d and 244.6mg/d). Similar 
trend was observed for thiamin (p<0.001) and Vitamin 
A (p<0.001) while intake of Vitamin C and Vitamin E 
were not significant between the genders in this study. 
For minerals, the boys intake of calcium (633.5mg/d), 
iron (20.6mg/d), sodium (3371.7mg/d) and potassium 
(1416.1mg/d) were significantly higher compared 
to the girls (498.6mg/d, 16.6mg/d, 2602.5mg/d and 
1170.8mg/d respectively). 

Table III outlined the nutritional intake of the adolescents 
by BMI. It shows obese adolescents consumed significantly 
higher energy (2258 kcal/d) compared to overweight 
(1989 kcal/d), normal (1948 kcal/d) and thinness (1802 
kcal/d) adolescents (p<0.001). Obese adolescents were 
also found to be consuming significantly higher amount 
of carbohydrate, 290.6g (p<0.001), fat, 85.2g (p=0.001) 
and sugar, 64.7g (p=0.007) compared to others. As for 
vitamins and minerals, obese adolescents recorded 
significantly higher intake of Vitamin A (p=0.018) and 
calcium (p=0.022) compared to other BMI categories.

DISCUSSION

Carbohydrate, fat and protein contributions to total daily 
energy intake of the adolescents in this study were 51%, 
34% and 15% respectively. As in Recommended Nutrient 
Intakes for Malaysia 2017 (RNI 2017), carbohydrate 
should contribute 50-65%, fat 25-35% and protein 10-
20% to total daily energy intake of adolescents (20). 

Table I: Characteristics of adolescents by gender

Boys 
(n=449)

Girls 
(n=550)

Total 
(n=999)

n (%)

Age (years)

13-15 279 (62.1) 349 (63.5) 628 (62.9)

16-17 170 (37.9) 201 (36.5) 371 (37.1)

Ethnicity

Malay 300 (66.8) 365 (66.4) 665 (66.6)

Chinese 61 (13.6) 80 (14.5) 141 (14.1)

Indian 17 (3.8) 26 (4.7) 43 (4.3)

Bumiputera Sabah 42 (9.4) 49 (8.9) 91 (9.1)

Bumiputera Sarawak 23 (5.1) 22 (4.0) 45 (4.5)

Others 6 (1.3) 8 (1.5) 14 (1.4)

Locality of School

Urban 246 (54.8) 291 (52.9) 537 (53.8)

Rural 203 (45.2) 259 (47.1) 462 (46.2)

BMI-for-age status (BAZ)

  Thinness (<-2sd) 33 (7.3) 29 (5.3) 62 (6.2)

  Normal (≥-2sd - ≤+1sd) 338 (75.3) 407 (74.0) 745 (74.6)

  Overweight  (>+1sd - ≤+2sd) 47 (10.5) 73 (13.3) 120 (12.0)

  Obese (>+2sd) 31 (6.9) 41 (7.4) 72 (7.2)

Table II: Nutrient intake of adolescents by gender

Macronutrients Overall Boys Girls P-value

Mean ± 
2SD

Mean ± 
2SD 

Mean ± 
2SD 

n=999 n=449 n=550

Energy (kcal/d) 1972 ± 
626

2230  ± 
646

1750 ± 
514

<0.001*

Carbohydrate (g/d) 252.1 ± 
86.8

284.4 ± 
89.2 

224.3 ± 
74.2

<0.001*

Protein (g/d) 74.6 ± 
29.0

84.8 ± 
30.5

65.9 ± 
24.5

<0.001*

Fat (g/d) 74.1 ± 
30.3

83.7 ± 
32.0

65.8 ± 
26.1

<0.001*

Sugar (g/d) 51.1 ± 
45.5

55.4 ± 
42.1

47.4 ± 
38.0

<0.001*

Cholesterol (mg/d) 285.5 ± 
208.0

332.9 ± 
235.3

244.6 ± 
170.8

<0.001*

Vitamins

Thiamin (mg/d) 0.8 ± 0.7 0.9 ± 0.5 0.8 ± 0.6 <0.001*

Vitamin A (μg/d) 1557.9 ± 
1288.1

1728.1 ± 
1253.7

1410.7 ± 
1299.2

<0.001*

Vitamin C (mg/d) 73.9 ± 
67.5

60.7 ± 
51.6

85.3 ± 
73.3

0.103

Vitamin E (mg/d) 8.7 ± 
7.0

5.8 ± 
4.5

11.2 ± 
10.6

0.252

Minerals

Calcium (mg/d) 561.1 ± 
345.9

633.5 ± 
389.9

498.6 ± 
288.5

<0.001*

Iron (mg/d) 18.5 ± 
20.7

20.6 ± 
15.8

16.6 ± 
14.9

<0.001*

Sodium (mg/d) 2959.0 
±1591.1

3371.7 ± 
1689.9

2602.5 ± 
1406.2

<0.001*

Potassium (mg/d) 1284.5 ± 
609.4

1416.1 ± 
601.2

1170.8 ± 
593.3

<0.001*

*p<0.05
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Saudi Arabia and India (22,25-29). Adequate intake of 
calcium during adolescence is very crucial because 
nearly 40% of bone mass is accumulated between 
the age of 11-17 years old. This is important to avoid 
occurrence of osteoporosis later in life (26). Findings 
of high sodium and low potassium intakes among the 
adolescents in this study concurred with results from 
studies conducted locally and internationally on the 
intakes of these two minerals (22,30-31). Excessive 
intake of sodium and low intake of potassium are 
worrisome since this situation had been associated 
with many cardiovascular related diseases across all 
age groups (32,33). Yet, not much been discussed on 
sources of high sodium food regularly consumed by 
the adolescents in Malaysia. Recent findings from ANS 
2017 showed nearly 40-47% of the adolescents in the 
study consumed fast food between one to six days in a 
week with the top four most consumed fast food were 
fried chicken, burger, french fries and nuggets (34). Low 
potassium intake among this group also is not surprising 
as ANS 2017 showed a very high prevalence of 
adolescents not meeting the recommended daily serving 
sizes of fruits and vegetables as stipulated in Malaysian 
Dietary Guidelines 2010 (MDG 2010). Nearly 70-76% 
of the adolescents consumed less than 2 servings of 
fruits daily while 91-94% consumed less than 3 servings 
of vegetables daily (35). As fruits and vegetables are 
main sources of potassium, the adolescents need to be 
encouraged to consume more of these food groups daily 
(36).   

Regardless of gender, intake of Vitamin A was 
adequate but intake of thiamine (Vitamin B1) was 
lower than the minimum requirement based on RNI 
2017 recommendations. Rezali et al. (2012) also 

Table III: Nutrient intake of adolescents by BMI-for-age status (BAZ)

Macronutrients Thinness Normal Overweight Obese P-value

Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

n=62 n=745 n=120 n=72

Energy (kcal/d) 1802 (1656, 1947) 1948 (1902, 1995) 1989 (1900, 2078) 2258 (2115, 2401) <0.001*

Carbohydrate (g/d) 225.3 (207.6, 243.0) 250.0 (243.4, 256.4) 246.4 (234.0, 258.8) 290.6 (268.8, 312.5) <0.001*

Protein (g/d) 73.8 (66.8, 80.9) 73.9 (71.8, 76.0) 75.4 (71.0, 79.8) 79.5 (72.5, 86.6) 0.432

Fat (g/d) 67.2 (58.6, 75.8) 72.7 (70.5, 74.9) 78.7 (73.6, 83.8) 85.2 (78.6, 91.7)  0.001*

Sugar (g/d) 40.1 (32.9, 47.3) 49.8 (46.8, 52.7) 48.9 (37.9, 59.9) 64.7 (57.1, 72.3)  0.007*

Cholesterol (mg/d) 297.0 (242.7, 351.3) 284.8 (270.4, 299.2) 287.3 (247.5, 327.0) 315.2 (263.3, 367.1) 0.666

Vitamins

Thiamin (mg/d) 0.8 (0.7, 0.9) 0.8 (0.7, 0.9) 0.9 (0.8, 1.0) 0.9 (0.8, 1.1) 0.717

Vitamin A (μg/d) 1430.0 (1167.2, 1692.8) 1490.6 (1400.5, 1580.7) 1803.9 (1482.6, 2125.2) 1840.7 (1554.9, 2126.4)   0.018*

Vitamin C (mg/d) 59.9 (44.2, 75.7) 67.0 (53.6, 80.5) 100.5 (22.1, 178.9) 71.3 (55.3, 87.3) 0.472

Vitamin E (mg/d) 6.3 (4.2, 8.4) 5.9 (4.2, 7.5) 18.5 (6.5, 23.5) 5.6 (4.4, 6.8) 0.101

Minerals

Calcium (mg/d) 517.1 (441.8, 592.4) 534.6 (510.7, 558.4) 596.4 (536.6, 656.1) 639.4 (547.5, 731.3)   0.022*

Iron (mg/d) 16.8 (14.3, 19.3) 19.0 (17.1, 20.9) 17.6 (15.9, 19.3) 20.4 (17.9, 22.9) 0.760

Sodium (mg/d) 2732.7 (2376.2, 3089.1) 2894.7 (2786.5, 3002.8) 3104.3 (2776.1, 3432.4) 3315.9 (2820.2, 3811.5) 0.073

Potassium (mg/d) 1275.3 (1110.6, 1440.1) 1256.8 (1213.9, 1299.7) 1262.7 (1160.7, 1364.8) 1429.1 (1281.5, 1576.6) 0.141
*p<0.05

Based on the findings above, it can be said that the 
adolescents were consuming the macronutrients within 
the recommended range. 

The significantly higher energy intake among the boys 
compared to the girls in this study are comparable with 
results from a population-based study conducted among 
adolescents aged 12-19 years  old in Kelantan, Malaysia 
where the total mean energy intake of the adolescents 
was 2238 kcal with boys recorded higher energy intake 
with 2346 kcal and girls with 2152 kcal (21). Similarly, 
Abdul Majid et al. (2016) who conducted dietary 
assessment among adolescents aged 13 years old in 
schools from central and northern region of Peninsular 
Malaysia reported a total mean energy intake of 1659 
kcal, with higher energy intake observed among the boys 
(1774 kcal) compared to girls (1595 kcal) (22). Likewise, 
Teo et al. (2014) reported similar findings in her study 
(23). Boys also recorded significant higher intake of 
carbohydrate, fat, protein, sugar and cholesterol than 
girls. Based on RNI 2017, recommended energy, fat and 
protein intakes for male adolescents aged between 13-
17 years old are higher compared to females (20). This is 
due to physiological factors of male adolescents where 
larger frames and bigger muscle mass require them to 
consume higher calories and nutrients daily than female 
adolescents (24). 

As per micronutrients, intakes of calcium and 
potassium were low while sodium intake exceeded 
the recommended levels in RNI 2017 among both 
the genders. Findings on calcium intake among the 
adolescents are comparable with a locally conducted 
study by Abdul Majid et al. (2016) and similar trends were 
observed in studies conducted in Korea, Brazil, Spain, 
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from ANS 2017 showed sugar was the most consumed 
food item by the adolescents from fat, oil, sugar and salt 
food group (34). The report also showed malted drinks, 
ready-to-drink tea, carbonated and cordial drinks of 
various flavours topped the list of most consumed 
beverages among the adolescents. All these drinks are 
known to contain high amount of sugars. Meanwhile, 
studies had indicated high sugar consumption among 
obese adolescents is through sugar sweetened beverages 
(SSB) (42-44). A possible explanation for this scenario is 
the fact that the intake of liquid carbohydrates causes 
less satiety than solid carbohydrates, which leads to 
higher total energy consumed (45).

This study has several strengths. Unlike other studies 
conducted locally where the respondents will be 
either from one particular state or district, this study 
had a nationwide coverage where all the states and 
federal territories in Malaysia were involved. Data 
obtained from this study will be very useful to improvise 
the intervention programmes implemented for the 
adolescents nationwide. Besides that, formulating health 
policies for the adolescents based on recent evidence 
will be more effective in addressing adolescents’ health 
needs. A one-to-one interview session conducted by 
trained nutritionist to assess the dietary information of 
the respondents is another strength in this study. An 
add-on to this was the usage of household measurement 
tools such as various sizes of plates, bowls, mugs, 
glasses, spoons and ladles in the interview sessions. This 
would have helped the respondents in visualising and 
estimating the portion size of the food and beverages 
they had actually consumed. Among the limitations 
noted is the usage of a single 24-hour dietary recall. A 
single 24-hour dietary recall is not adequate to capture 
exact dietary information of the respondents. A 3-day 
period of 24-hour dietary recall that includes weekdays 
and weekends will provide a more accurate dietary 
information (46). Respondents in this study were also 
exposed to recall bias, which is a common occurrence in 
any age group for dietary recall assessments. Efforts were 
taken to minimize the bias during the study by engaging 
qualified nutritionists who were well-versed with dietary 
interviews to conduct the interview sessions.

CONCLUSION

This study provides the latest insight on dietary 
intake among adolescents in Malaysia. Although 
all the adolescents consumed adequate amount of 
macronutrients daily, their sugar and sodium intakes were 
high while calcium was low. On the other hand, obese 
adolescents have higher energy level, carbohydrate 
and sugar intake compared to other BMI groups. These 
findings show the need of cultivating self-awareness on 
healthy eating among the adolescents. Parents, equipped 
themselves with a good healthy eating knowledge need 
to guide their children from young on healthy eating 
habits. Also, joint effort from various organisations are 

reported lower thiamin intake among the adolescents 
in a study conducted locally (37). Severe thiamine 
deficiency is known to cause the disease beriberi with 
neurological effects such as confusion, psychosis and 
severely impaired memory and cognitive function (38). 
A study conducted among 17 years old adolescents in 
Australia showed low thiamin intake together with other 
B-vitamins was significantly associated with mental 
health and behavioral problems (39). With a constant 
increase in prevalence of mental health problems 
among the adolescents in the country (40), consideration 
should be given in creating awareness on importance 
of adequate intake of thiamine-rich foods together with 
other B-vitamins for the adolescents. This in reference to 
findings from ANS 2017 which indicated that Malaysian 
adolescents did not meet the recommended daily 
intake of thiamine rich foods such as fish, seeds, nuts 
and legumes in their daily diet (34). This may be due 
to the fact these food groups are not popular among 
the adolescents who prefers to indulge themselves with 
carbohydrate-rich and fast foods. 

Dietary intake among adolescents by BMI-for-age status
Obese adolescents in this study had higher energy intake 
compared to overweight, normal and thin adolescents. 
They consumed 14% and 12% more energy compared to 
normal and overweight adolescents respectively.  Abdul 
Majid et al. (2016) reported similar findings from his 
study with a 15.8% more energy consumption by obese 
adolescents compared to normal weight (22). Results 
from locally conducted study by Rezali et al. (2012) 
also concurred to these findings (37). Elliot et al. (2011) 
reported higher energy intakes were recorded among 
children and adolescents with higher BMI compared to 
those who were leaner (41). Obese adolescents in this 
study also recorded significantly highest consumption 
of carbohydrate (290.6 g/d) and dietary fat (85.2 g/d) 
in comparison to other BMI groups. Our findings 
corroborated with Abdul Majid et al. (2016) who 
reported obese adolescents had significantly highest 
intake of carbohydrate and dietary fat with 269.7 g/d 
and 70.3 g/d respectively compared to other BMI groups 
in their study (22). Similar trends of carbohydrate and 
dietary fat intakes among obese respondents was also 
reported by Yang et al. (2016). All these findings are in 
line with studies which reported that consumption of 
energy-densed dan high-fat foods could be an important 
contributing factor for occurrence of obesity among 
adolescents (Storey et al., 2011; Sun et al., 2020). 

Comparison by BMI groups showed sugar intake is the 
highest among the obese adolescents who recorded a 
mean intake of 64.7 g/d, which is equivalent to nearly 
13 teaspoons/day. RNI 2017 recommends that sugar 
intake should be less than 10% of total energy intake 
(20). Based on this, sugar intake of the obese adolescents 
in the present study was estimated to be 12%. Thus, the 
obese adolescents were found to be consuming higher 
amount of sugar, either from food or beverages. Findings 
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much needed to provide healthy environments which 
promotes healthy eating and lifestyle practices for the 
adolescents. Health policy makers should maximise 
these latest findings to improvise their current health 
policies targeting adolescents.    
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