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Abstract

Background: The National Health & Morbidity Survey (NHMS) IV (2011) observed that the prevalence of obese
children aged less than 18 years in Malaysia is 6.1% compared to 5.4% overweight and obese in NHMS III (2006).
As such, this observation is of public health importance as obesity is a forewarning risk factor for chronic diseases
such as type-2 diabetes, cardiovascular diseases (CVD) and certain types of cancers. This MyHeART (Malaysian
Health and Adolescents longitudinal Research Team) study aims to examine risk factors of non-communicable
diseases (NCD) among adolescents.

Methods/design: The MyHeART study is longitudinal cohort study of 1361 schoolchildren (13-years old) attending
15 public secondary schools from the central (Kuala Lumpur and Selangor) and northern (Perak) regions of
Peninsular Malaysia. The study used a stratified sampling design to select the study participants. Data collected at
baseline included socio-economic, lifestyle (e.g. smoking, physical activity assessment, fitness assessment, seven-day
diet history), and environmental information, anthropometric measurements, blood pressure, handgrip strength and
bone mineral density. Blood samples for fasting blood glucose and lipid profiles, full blood count, renal profile, as
well as bone profile and serum vitamin D were taken. This study cohort will be followed up again when
participants turn 15, 17 and lastly, after a period of ten years (around the age of 27).

Results: Nine percent of the adolescents from this study were obese. More male participants smoked compared to
female participants (15.4% vs. 4.7%). Adolescent males had higher fasting blood glucose but the female participants
had lower high density lipoprotein (HDL-cholesterol) and higher low density lipoprotein (LDL-cholesterol). In
addition, adolescents from the rural area had higher fasting blood glucose, diastolic blood pressure, total
cholesterol and LDL-cholesterol.

Discussion: Our results demonstrated that adolescents from the rural area are at higher risk of NCDs compared to their
urban counterpart. Tailor made public health interventions are highly recommended for adolescents as this may
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Background



Interestingly, the Federal Territory of KL is a complete
urban area, whereby the central zone is largely urban
with several rural areas within the northern region.
The study population were 13 years old school children

from public schools, i.e. in



In addition, these questionnaires were translated into
Bahasa Melayu (the national language). Face and content
validity were also evaluated in 30 subjects prior to the
commencement of study. Self-administered parental ques-
tionnaires were completed by parents at home and
submitted. Some missing information in the parental
questionnaire was obtained with active follow-up, con-
ducted via telephone interview, when required. The ado-
lescents on the other hand completed their questionnaires
at school (on the study day) under the supervision of the
research team who ensured no required particulars were
missing.
Dietary assessment
Generally, habitual dietary intake can be assessed using
several methods such as diet histories (24-hour dietary
recall or seven-days), food frequency, three days dietary
records and duplicate food weighing to evaluate energy
intake. However, the seven-days diet history was chosen
for this study as this method has produced more valid
estimates of energy intake in children and adolescents
compared to other methods [11,12]. The tool was pre-
tested on 40 participants from two different schools (one
school each from urban and rural area respectively). For
the actual study, seven qualified and trained dietitians
used open-ended interviews with the students to collect
information on the food and drinks that they consumed
for breakfast, mid-morning snacks, lunch, afternoon tea,
dinner and supper over the previous seven day period.
Illustrated flip charts containing local food were used as
supplementary tools to assist the study participants during
the dietary evaluation and to help estimate the portion
size of the foods that they consumed [13]. Nutrient intake
was calculated using the Nutritionist Pro™ Diet Analysis
(Axxya Systems, US) software.
Physical activity
Self-reported physical activity was assessed using vali-
dated physical activity questionnaire for older children
(PAQ-C) based on a Malay version, which has good
internal consistency and acceptable validity [14,15].
Ten items were assessed in PAQ-C to obtain physical
activity level of the adolescents in the past seven days.
The first item included the type and frequency of
sports or/and dance the adolescents performed during
the past seven days. The second to eighth items of the
questionnaire assessed the activity of the adolescents
during physical education (PE) classes, recess, lunch
time, right after school, evenings, weekend and leisure
periods. Five point Likert scale was used to answer
items two to four. Item nine included the previous
week physical activity frequency and item ten to report
any unusual activities during the previous week. The
categorisation of PAQ-C was based on a study by
Crocker et al. [16].

Physical evaluation
Height was measured without socks and shoes using a
calibrated vertical steadiometer (Seca Portable 217, Seca,
UK), and was recorded to the nearest 0.1 cm. Weight
was measured with light clothing, using a digital electro-
nic weighing scale (Seca 813, Seca, UK) and was recorded
to the nearest decimal fraction of kilogram (0.1 kg). Body
mass index (BMI) was calculated as weight in kilograms
divided by the square of height in meters. Body mass
index z-score for age and gender was calculated using the
World Health Organization (WHO) Anthro Software ver-
sion 3.2.2 for the Statistical Package for the Social
Sciences (SPSS) macro, based on WHO reference 2007



minute with a metronome set at 120 beat per minute
(bpm), for a total of five minutes. A finger pulse oximeter
(Baseline 12-1926 Fingertip Pulse Oximeter, Fabrication
Enterprises Inc., USA) was attached to one of the student’s
fingers, and the pulse rate was then continuously moni-
tored. The peak pulse rate of each student during each
minute of the step box exercise was recorded. Those with
a pulse rate of 200 bpm, and those who had difficulty in
breathing, or were unable to finish, were directed to stop
immediately.
Blood profile



parametric Kruskal-Wallis test was used. Multiple linear
regressions were performed separately by gender to
determine the relationship between body composition
measurements and selected variables.
In analysing longitudinal data, repeated measures and





contribute to the lack of knowledge in regards to the
health status among the younger generation of Malay-
sians. Moreover, most studies conducted on school chil-
dren in Malaysia were cross-sectional studies, as such
previous analyses may not be able to capture the progres-
sion and variation of biomarkers, anthropometric mea-
surements, nutritional status and diet among the
adolescent cohort. Next, this study used stratified sam-
pling to ensure adequate recruitment of participants
from both urban and rural. As such, our study enabled us
to investigate health disparity between rural and urban
adolescents. Although seven-days diet history is the most
reliable tool to assess energy intake for this group, its
implementation requires a lot of resources and it is
costly. By having a validated food frequency question-
naire (FFQ), resources can be minimised and simulta-
neously enable the dietary intake to be reported by the
respondents independently. To date, there is only one
validated FFQ for adolescents in Malaysia with subjects
recruited exclusively from one state and were predomi-
nantly Malays [36]. The data that we gathered from this
study using the seven-days diet history on the other hand
will assist us in the development of a more robust FFQ

for adolescents. This new FFQ will be validated against
the biomarkers.
On the contrary, despite all the advantages mentioned

above, the first cohort has several limitations such as
low representative of the Chinese and Indian ethnic
groups. Thus for the next cohort, it is necessary to over-
sample the Chinese and Indian ethnic groups for further
recruitment. Next, questionnaires were entered manually
and therefore, for future cohorts, it would be beneficial
to use software [37] that can classify paper forms and
convert the required data into usable digital information,
enabling researchers to extract information easily.
Results from this cohort may potentially help the

stakeholders and researchers to conduct and evaluate
appropriate intervention that may give an impact



to minimise the time that may affect participants study
time were by conducting the recruitment systematically
during physical education day and recruiting partici-
pants between February and June to ensure the recruit-
ment period is far from the examination months. The
school team involvement in planning and implementing
future cohorts is important, and this is constantly being
built up by building good rapport between researchers
and the school team.
In conclusion, it appears that adolescents’ male partici-

pants in this cohort have higher fasting blood glucose and
reported smoking compared to female participants at a
young age of 13 years old, with the females having lower
HDL-cholesterol. This study also revealed that the adoles-
cents from the rural area had more non-communicable
diseases risk factors. The result of this study is hoped to
gain the attention of the public health sector to develop
more effective measures in schools to minimise this
present health gap.
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