
mailto:hazreen.abdulmajid@gmail.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/








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-







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



http://www.biomedcentral.com/bmcpublichealth/supplements/14/S3
http://www.biomedcentral.com/bmcpublichealth/supplements/14/S3
http://www.ncbi.nlm.nih.gov/pubmed/17132052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17132052?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16752017?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16752017?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20864003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20864003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20864003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8105165?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8105165?dopt=Abstract
http://www.wpro.who.int/topics/tobacco/en
http://www.wpro.who.int/topics/tobacco/en
http://www.ncbi.nlm.nih.gov/pubmed/22570961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22570961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1609757?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1609757?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1609757?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15522159?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15522159?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22303572?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22303572?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22303572?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9346166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9346166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9346166?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13575336?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21668385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21668385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21668385?dopt=Abstract


http://www.ncbi.nlm.nih.gov/pubmed/24570244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24570244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25038727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25038727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23275104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23275104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20436961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20436961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23308120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23308120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22363047?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22363047?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22363047?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20863953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20863953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16275870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16275870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16275870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22374566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22374566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22374566?dopt=Abstract
http://www.hpteleform.com

	Abstract
	Background
	Methods/design
	Results
	Discussion

	Background
	Methods
	Study area and population
	Sampling
	Sample size calculation
	Data collection
	Student and parental questionnaires
	Dietary assessment
	Physical activity
	Physical evaluation
	Exercise test
	Blood profile

	Proposed follow-up and outcome measurement
	Dissemination of results to the participants
	Data management and data access

	Definitions
	Data analysis and statistical methods
	Ethical considerations

	Results
	Discussion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Authors’ details
	References

