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Abstract

Background: Obesity is a global health burden in the non-communicable diseases and much efforts have been
implemented in the past decade in response to the rise of obesity prevalence among the Malaysian population.
These include the development of the national policies, health programmes and research activities. The main aim
of the scoping review was to identify obesity research pattern among adults in Malaysia in terms of the scopes,
topics and the research designs.

Methods: The scoping review was conducted based on the framework by Arksey and O’Malley. The Preferred
Reporting Items for Systematic Reviews and Meta Analysis (PRISMA) diagram was used as a guide to record the
review process. Articles from year 2008 until 2017 on overweight and obesity among adults aged 18 years and
above were retrieved based on the keywords using electronic databases (Embase/Ovid, Pubmed, Cochrane library
and Google Scholar). Local journals, Nutrition Research in Malaysia Biblography (2011 and 2016), online local theses
databases, virtual library databases were also included in the searches. Consultations with relevant key informants
from the National Institutes of Health and local universities were also conducted. Search activities were managed
using Endnote software and MS Excelsheet.

Results: The characteristics of the results were described based on the objectives of the review. A total of 2004
articles and reports were retrieved, and 188 articles related to obesity in Malaysia were included in the final review.
Scopes and topics of obesity research based on the Nutrition Research Priorities in Malaysia (NRPM) for 11th
Malaysia Plan were obesity prevalence, weight loss intervention, association of physical activities and dietary factors
with obesity. The majority of obesity research among adults in Malaysia was cross sectional studies and only a small
number of intervention studies, qualitative studies and systematic review were indentified. Research gaps were
identified in order to make useful recommendations to the stakeholders.

Conclusions: In the past decade, there has been an emerging evidence on obesity research among adults in
Malaysia. More obesity research needs to be conducted particularly on obesity intervention among specific gender,
qualitative studies, economic cost and genetic factors of obesity.
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Background
Obesity is a global problem in both developing and
developed countries, and has become a leading health
burden in the Non-Communicable Diseases (NCD). In
the past five years, the prevalence of obesity among
adults in Malaysia showed a continuing increase of the
problem, although a slower increament rate has been
reported by the National Health and Morbidity Survey
Malaysia (NHMS) 2011 and 2015 [1, 2]. The NHMS
reported the prevalence of overweight among adult in
Malaysia was 29.4% (NHMS 2011) and 30.0% (NHMS
2015), while obesity prevalence was 15.1% and 17.7%
respectively [1, 2]. In response to the rise of obesity
problem in Malaysia, various efforts and strategies have
been implemented in the past decade to combat this
problem. These include a new national nutrition policy
and strategies, dietary guidelines, healthy lifestyle cam-
paigns and the development of the Nutrition Research
Priorities in Malaysia.
In 2014, the Institute for Public Health conducted a dia-

logue on obesity research to discuss the magnitude of
obesity problem and categories of obesity research
conducted by various institutions including from the
Ministry of Health, the National Institues of Health and
local universities [3]. The majority of topics for obesity re-
search among adults in Malaysia were conducted by the
researchers and students at local universities and these in-
cluded risk factors of obesity, disease related with obesity,
perception and body image among obese women, obesity
metabolic pathway, obesity biomarkers and knowledge,
attitude and practice (KAP). Issues and challenges in
conducting obesity research were also highlighted in the
research dialogue in terms of the research design, sub
population and gap between research and practice.
Following the research dialogue activity, the National

Research Priority Malaysia (NRPM) for 11th Malaysia
Plan was developed in 2016 under the National Coordin-
ating Committee on Food and Nutrition (NCCFN). Prior
to this, the NRPM for 10th Malaysia Plan (2011-2015) was
used by the researchers and the programme managers to
address the research gap in nutrition [4]. In the latest
NRPM (2016-2025), the Technical Working Group on
Nutrition Research (TWGNR) has identified 14 scopes of
overweight and obesity research priority area with the
focus to improve understanding on the epidemiolgy of
obesity, effectiveness of the intervention, management of
obesity and developing new modalities. To date, evidence
on obesity research conducted among adults based on the
current NRPM framework is still not known. Therefore,
the aims of the present review were to identify various
topics of obesity research in Malaysia corresponding to
the NRPM conceptual framework, and to make future
recommendations on potential future research topics and
research design in obesity.

Methods
Scoping review was applied for this topic with the aim
to map the profile of obesity research among adults in
Malaysia, which will also allows researchers to identify
potential future topics on systematic review and meta
analysis in obesity. Scoping review has a similar process
as systematic review in identifying the literature or evi-
dence, but scoping review seeks to map the evidence
comprehensively rather than to analyse the specific out-
comes based on specific questions as in the systematic
review. In the present review, adults were defined as
respondents aged 18 years old and above, which also
include the elderly population. Obesity research was de-
fined as any types of study related to the scope and area
of overweight and obesity problems. The conduct of the
scoping review utilised an established scoping review
framework by Arksey and O’ Malley [5]. The systematic
approach to searching, screening and reporting process
of the scoping review was enhanced using the current
recommendations by Levac, Colqohoun and O’ Brien
[6]. Six stages in the scoping review framework were ap-
plied, which included (1) identifying the research ques-
tion, (2) identifying relevant studies, (3) study selection,
(4) charting the data, (5) collating, summarising and
reporting the results and (6) consultation with the stake-
holders and experts in obesity [5].

Identifying the research question
The present scoping review sought to answer the
following research questions:

i. What are the characteristics of obesity research
among adult in Malaysia in the past 10 years ago in
terms of:

� the number of research conducted in Malaysia
� research design and methodology (qualitative and

quantitative studies)
� scope and topics of overweight and obesity research

according to the purpose and scope of the NRPM
for 11th Malaysia Plan,

ii. What are the research gap in obesity research in
Malaysia and what are the future potential research
in obesity?

The conceptual framework on the purpose and
scope for obesity research priority area in the NRPM
for 11th Malaysia Plan was used to guide the re-
searchers in the review process and data charting
(Fig. 1). Fourteen scopes in the NRPM 2016 were
used to map the evidence according to the topics
listed in each research scope.
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Identifying relevant studies
A comprehensive search to identify primary studies,
reviews, grey literature (including technical reports) on
obesity from January 2008 to December 2017 was
performed using different resources. These included
different electronic databases (Embase, Ovid, Pubmed,
Cochrane Library, Google Scholar). Manual searches of
the local journals and journal supplements related to
obesity studies in Malaysia, Malaysia Nutrition Research
Biblography (1985-2010 and 2011-2014), online local
theses databases were conducted to maximise the search
activities. The library databases and manual searching
for dissertations/theses at local universities, relevant
websites (World Health Organisations, Ministry of
Health Malaysia Virtual Library, Malaysian Research
Institute of Ageing) were also used to identify relevant
studies. Subject headings, list of keywords and synonyms

(obesity, overweight, obesity research, adults, Malaysia)
were developed as search terms by the research team
members, in order to capture potential studies in the
resources (see Additional file 1). The search strategy was
developed based on the search terms by the experienced
researcher and the research librarian supported the
search activities. Boolean operators (OR, AND, NOT)
including adjacencies and truncations were used to
combine the keywords and related terms during the
literature search.

Study selection
Inclusion criteria for the search were published articles
from 2008 to December 2017 related to obesity research
among Malaysians aged 18 years and above (adult and
elderly). These included articles from primary studies,
technical reports and review articles (systematic review

Fig. 1 Conceptual framework on obesity research priorities in Malaysia for 11th Malaysia Plan (2016-2025)
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or narrative review). Language limit was applied whereby
Malay and English language articles were selected. Selec-
tion of articles were performed in two stages. In the first
stage, researchers (working in pairs) independently
screened the titles and abstracts of all resources based
on the inclusion criteria and search terms. The Preferred
Reporting Items for Systematic Reviews and Meta
Analysis (PRISMA) diagram (2009) was used as a guide
to record the review process [7]. Selected titles and
abstracts were then screened and checked whether the
content potentially answered the review questions. Ir-
relevant abstracts were excluded and the researchers
then retrieved full articles of the selected abstracts.
In the second stage, full articles were screened to iden-

tify items related to the objectives of the review. Similar
to the first stage, each pair (2 researchers) independently
reviewed the full articles if they meet the objectives of
the review. Data from both researchers were also
compared to ensure the consistency of the review and
any discrepencies between the reviewers were discussed.
Articles were excluded if they are not relevant and did
not describe the characteristics of obesity research in
Malaysia and the objectives of the review. Relevant
articles were then assessed in order to the answer the
review questions. The results from the search were man-
aged using the Endnote X5 software and extracted data
from the full articles were documented in the Microsoft
Excel spreadsheet.

Charting the data
Based on the conceptual framework on the purpose and
scope for obesity research priority area in the NRPM
2016, the researchers developed a standard charting
table to categorise the research topics according to the
main three domains ( stated as purposes in the NRPM
2016) and these included (A) Improve understanding on
the epidemiology of obesity; (B) Improve effectiveness of
intervention and management of obesity; and (C) Devel-
oping new modalities. The charting table was piloted on
50 articles to ensure the standardised process of charting
was applied and common understanding between the re-
searchers on the category of the obesity research topics.
General and specific information of the studies were in-
cluded in the charting table such as author(s), year of
publication, objectives or aims of the study, study location
and settings, study population (male and/or female adult
or elderly), study design and sample size. Emerging topics
which was not captured in the charting process were com-
piled and collated into a new domain as ‘other scopes’.

Collating,summarising and reporting the results
The results of the extracted data were analysed using de-
scriptive statistics (e.g. percentage) to provide summary
characteristics of the studies based on the number and

types of studies according to the scopes of obesity
research. Data were presented using table of findings
based on the characteristics of the studies and the
NPRM 2016 framework. The quality of articles were not
assessed as it is outside the scope of the present scoping
review. Several limitations of the studies were also gath-
ered in order to address the research gap and to make
useful recommendations for future research in obesity.

Consultation with programme managers and experts in
obesity
We also conducted consultations with relevant key
informants from the Obesity Research Dialoge 2014 to
provide insights and additional resources on obesity
research and the direction of future research in obesity.
These included researchers and experts from the local
universities, National Institutes of Health (Institute for
Public Heath, Institute for Medical Research, Clinical
Research Centre, Institute for Behavioural Research,
Institute for Health Management & Institute for Health
System Research), Nutrition Division MOH, Nursing
Division MOH, Allied Health Division MOH,
Non-Communicable Disease Division MOH, Chairper-
son of the Technical Working Group for Nutrition
Research (NPANM) MOH and the president of the
Malaysian Association for Study of Obesity (MASO).
The appraisal of the quality of each article was not in-
cluded, in line with the guideline of the scoping review
conduct [6].

Results
A total of 2004 titles and abstracts were screened at
Stage 1 and after screening and removal of the dupli-
cates, 338 potentially relevant full-text papers were
included (Fig. 2). 150 full articles were then excluded
due to several reasons. These include articles not related
to human studies, studies were conducted among ado-
lescent population, studies focusing on other aspects
such as cognitive or visual impairment among elderly,
prevalence of underweight, dietary intake and studies on
food and nutrient components. Following this, 188 doc-
uments were included in the charting process and the
characteristics of the studies are shown in Table 1. Full
list of 188 articles were shown in Additional file 1.
In terms of the number of publications, there was an

upward trend of publication in obesity research from
year 2011 to 2014 (2011 (n=12), 2012 (n=29), 2013
(n=32), 2014 (n=34)), whereby 34 articles related to
obesity were published in 2014 and there was a slight
decreased trend of the number of publications from year
2015 to December 2017.Sample size of studies ranged
from 50–100,000 respondents due to different method-
ology conducted for particular studies. Table 1 shows
that the majority of studies (78.7%) were cross sectional
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studies and other studies included were cohort, obesity
intervention, biomarkers, qualitative studies and system-
atic review. Almost 93% of studies conducted were
among the adults and only 14 articles related to obesity
among the elderly population [8–22].
The National Health Morbidity Surveys (NHMS 2011,

NHMS 2015) recruited a large scale of respondents
around 16,800 adults and reported the prevalence of
obesity and overweight among Malaysians adults by age,
sex and ethnicity [1, 2]. In the NHMS 2011 and NHMS
2015, the decline of overweight and obesity problems
among elderly aged 60 years and above was also
reported [1, 2]. Under the umbrella of the NHMS the
prevalence of obesity among adult was also reported in
the Malaysian Adults Nutrition Survey 2014 (MANS)
[23]. Another nationwide study was The Malaysian Co-
hort (TMC), which reported the prevalence of obesity
among multi ethnic urban and rural Malaysians. This
prospective study of the non-communicable diseases was
initiated in 2005 by the researchers from the National
University of Malaysia [24] and more than 100,000

respondents involved in this study. The baseline
prevalence of obesity identified from the current co-
hort was 17.7%.
The majority of obesity research publication in

Malaysia were quantitative studies. Out of 188, only
three (3) articles on qualitative studies were retrieved
(Abdul Aziz et al. [25], Muda et al. [26] and Chang et al.
[27]). These studies explored different aspects of obesity
problems which include perspectives among women
on obesity problems, perceived barriers to weight loss,
quality of life and associated factors to reduce weight
among overweight and obese homemakers/housewives.
Meanwhile, 22 articles related to obesity gene and
biomarkers were found to be useful for future direc-
tion of obesity research. Majority of these articles
were published from a single study among Malay
adults in Pahang. The researchers investigated the
role of Melanocortin-4 receptor (MC4R), gene variant
and resistein levels with obesity [28–49]. The details
of several studies and the key findings were
highlighted in Table 2.

Fig. 2 Details of study flow in the different stages of the review
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Only five (5) review articles were identified, which in-
clusive of 3 systematic reviews on obesity and metabolic
syndrome [50–52], and 2 narrative reviews [53, 54] and
Kambalia [50] described the trend of obesity and over-
weight among adults in Malaysia from 1996-2009,
whereby women have a greater risk for overweight and
obesity compared to men. Ng et al. [51] reported a na-
tional prevalence of obesity in Malaysia using a system-
atic analysis for the Global Burden of Disease data. They
found that Malaysia has the highest prevalence of over-
weight and obese compared to other neighbouring coun-
tries. Meanwhile, Lim and Cheah [53] reported a review
on metabolic syndrome research in Malaysia and the
authors stated that there was an emerging evidence on
metabolic syndrome among the Malaysian adults. The
latest publication by Lim [54] in his narrative review
described a comprehensive obesity research profile in
Malaysia from 1999 until 2015, comprising of the preva-
lence of obesity according to age, sex, ethnicity, geo-
graphical variations, social and economic factors. The
author also highlighted other associated risk factors of
obesity, biomarkers of obesity and other diseases (meta-
bolic syndrome, non-communicable diseases, psychiatric
disorders, cancer and oral health) [54].

Two articles and 2 technical reports on the method-
ology and protocol related to obesity research were
identified in the present review, which include the meth-
odology of the intervention study (My Body is Fit and
Fabulous at Home - MyBFF@home), the population-based
longitudinal study for healthy longevity (TUA) for older
adults and the dietary intervention protocol of the
MyBFF@home [55–58].
The charting process was then continued based on

188 articles and reports using the NPRM 2016 frame-
work table (Fig. 3). Based on the 3 domains of obesity
research, it was found that the majority of research asso-
ciated with the Domain A – Epidemiology of obesity
(n=140), followed by Domain B- Intervention and
management of obesity (n=25) and Domain C- New
modalities on obesity (n=6). There are several articles
were classified as other categories (n=17)

Discussion
Research is an important aspect of the health care sys-
tem to seek answers for problems, as well as to increase
the knowledge and understanding of an area or subject.
The findings of the present review has several impacts
on the research practice and policy. Firstly, it appears
that there was an emerging trend in Malaysia on publi-
cation of obesity research in the past 10 years. Studies
were conducted at different settings which include the
community settings, hospital, universities and army
quarters, whereby the majority of studies (more than
80%) were conducted by the researchers and the stu-
dents at local universities. However, based on the NRPM
framework 2016, the majority of the research conducted
are related to the understanding the obesity epidemi-
ology domain and only 22% of the publications relevant
to the development of the new modalities and effective-
ness of the intervention. Therefore, more research fund-
ing and support are needed to enhance the research
activities related to these domains.
Secondly, researchers in Malaysia are likely to be more

active in conducting cross sectional studies compared to
other study designs such as RCT, case control, qualita-
tive study including systematic reviews. It was noted that
longitunidal studies reporting overweight and obesity
among adults and elderly are also still very limited.
Although longitudinal studies may require a bigger
research fund and human resource compare to other
types of study, longitundinal study is useful to set a good
platform for researchers to explore various determinants
and predictors related to obesity [59]. In addition, the
focus of obesity research among the researchers in the
MOH is more on the population-based study and one of
the the studies is the NHMS, which involves a large
scale of respondents in Malaysia. Since 2011, the NHMS
was conducted on a yearly basis by the Institute for

Table 1 Study characteristics of obesity research among adult
in Malaysia (2008-2017)

Characteristics (N=188) n ( %)

Year of publication 2008 -2012 93 (49.5%)

2013-2017 95 (50.5%)

Sub -population Articles among adults 174 (92.6%)

Articles among elderly 14 (7.4%)

Conduct of studies Articles of studies by MOH
researchers

14 (7.4%)

Articles of studies by
non- MOH researchersa

174 (92.6%)

Study design

Observational Cross sectional 148 (78.7%)

Cohort 1(0.5%)

Case study 1 (0.5%)

Experimental Randomised Controlled Trial 2 (1.1%)

Quasi experimental 1 (0.5%)

Others (biomarker studies) 23 (12.3%)

Qualitative Focus group/ In -depth
interview

3 (1.6%)

Methodology/Protocol Obesity intervention/Cohort 4 (2.1%)

Systematic Review/
Narrative review

5 (2.7%)

Sample size (Range) 50 – 100,000
aNon-MOH : local universities, other ministries and organisations other than
the Ministry of Health Malaysia
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Public Health, MOH with different focus or health
theme, whereby under the umbrella of the NHMS the
Malaysian Adult Nutrition Survey (MANS) was also
conducted in 2014 to focus on the nutritional status and
dietary intake of the adults population in Malaysia. The
obesity prevalence was captured in the Nutritional
Status Module and all findings were used to support the
policy makers and health programme managers in
Malaysia. However, only one community- based obesity
intervention study (MyBFF@home) was conducted by
the MOH researchers from the Institute for Public
Health. The majority of the respondents of the
MyBFF@home were Malay housewives living in the low
cost flats and further research on other ethnic groups
are essential to evaluate the effectiveness of the weight

loss intervention. There is also a need for researchers in
Malaysia to focus on obesity intervention studies among
different sub population especially in different ethni-
city including the elderly group. Under the umbrella
of the MyBFF framework, another intervention study
(MyBFF@work) was also conducted and the partici-
pants were working adults (male and female workers)
in the government sectors in Kelantan, Malaysia [60].
Thirdly, the present review also found that in the last

5 years, other types of obesity studies among specific
group of population have emerged mainly among the
indigenous group, army, university students, office
workers, outpatients at the hospitals or clinics and
schizophrenia patients. Despite this emerging trend,
obesity research by specific gender in Malaysia is still

Fig. 3 Number of publication on obesity research among adults in Malaysia based on the NRPM for 11th Malaysia plan (N=188)
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very limited. According to Kanter and Caballero [61],
global gender disparities between obese male and obese
female occurred. In the developing countries, change in
occupation has decreased the physical activity level
among women compared to men, and underemploy-
ment may be associated to obesity problems among
women [61]. Therefore research to investigate possible
socioculturals factors including the occupation status
among women in Malaysia are needed to support the
obesity intervention programme and the national
policies. Articles on narrative and systematic review have
also emerged and these types of articles provide a useful
insight on obesity trend in Malaysia including the preva-
lence of metabolic syndrome among the adult popula-
tion. Based on the NRPM framework, a small number of
specific research areas was identified in the past 10 years
related to obesity in early life, obesity policy and novel
research in obesity. These include articles on obesity
intervention, perspectives on obesity, metabolic syn-
drome and obesity biomarkers. In the charting process,
no articles were found on the impact of policies and en-
vironment on obesity, and also the economic and social
cost of obesity in Malaysia. Therefore, research in these
specific areas is important to be conducted in the near
future. The economic cost and the health care cost of
obesity is substantial and according to Wang and Brownell
(2005), the indirects costs caused by the obesity problems
in the United States contributed to 10% of lost in the work
productivity [62]. Similar aspects should be explored by
the researchers in Malaysia in order to assess the economic
and social cost of obesity among the adults population.
Lastly, there were some challenges and limitations of

this scoping review. The current scoping review only re-
port the characteristics of obesity research by the num-
ber of publications but not the actual number of studies
conducted by the researchers. For example, some au-
thors published several articles based on the same study.
In the present scoping review we have identified 8 arti-
cles on biomarkers from only 2 studies. This shows that
although there are several publications on obesity
biomarkers, the actual study conducted in Malaysia is
still very limited. There were also several articles which
are categorised as ‘others’, whereby these studies are not
included as part of the research NRPM framework. The
research team members have worked closely in the cat-
egorisation process of the topics to ensure the accurate
information was gathered and included in the particular
domain. The depth of the literature relevant to the con-
text of the current review was also extensive and re-
quires an expert in research methodology. To ensure the
standardised process of data extraction, research team
members with diverse experience in different areas con-
tributed to different levels in the screening and selection
process of the articles.

Conclusions
In the light of well established nutrition research frame-
work for obesity in Malaysia, various research topics and
publications on obesity in Malaysia have been identified
over the past decade. However, focused of the studies in
the last 10 years were more on the epidemiology of
obesity rather than other categories of obesity research.
More research funding is needed to support other re-
search categories such as intervention study, obesity
biomarker, cohort study and RCT. The present scoping
review was also able to synthesise evidence based on the
NRPNM framework. Based on the framework, research
is warranted for 2 important research domains on the
impact of policies and environment on obesity, and also
the economic and social cost of obesity in Malaysia.
Findings of this review could support the researchers
and the policy makers to make informed decisions about
the most appropriate study design on future topics re-
lated to obesity.

Additional file

Additional file 1: Keywords and synonyms for search strategy and
Appendix 2 List of articles. (PDF 129 kb)

Abbreviations
NHMS: National Health and Morbidity Survey; MOH: Ministry of Health
Malaysia; MANS: Malaysian Adult Nutrition Survey; NRPM: National Research
Priority Malaysia; PRISMA: Preferred Reporting Items for Systematic Reviews
and Meta Analysis; TMC: The Malaysian Cohort; RCT: Randomised Controlled
Trial; MyBFF@home: My Body is Fit and Fabulous at home

Acknowledgements
The authors would like to thank the Director General of Health Malaysia for
the permission to publish this paper. The authors would also like to express
their gratitude to all key informants from the Ministry of Health and local
universities.

Funding
Publication of this article was sponsored by the Ministry of Health Malaysia.

Availability of data and materials
All data generated (list of 188 articles) during the present scoping review are
included in this published article [Additional file 1].

About this supplement
This article has been published as part of BMC Women’s Health Volume 18
Supplement 1, 2018: My Body is Fit and Fabulous at home (MyBFF@home).
The full contents of the supplement are available online at https://
bmcwomenshealth.biomedcentral.com/articles/supplements/volume-18-
supplement-1.

Authors’ contributions
NSMN, RA and TA were responsible for the concept, project development
and supervision. NSMN, RA, NAMZ, CSM, NSAA, MHA, AB, MAAR, MY, MRMR,
WNKWK and IHI participated in the identification of relevant studies, study
selection and data charting. NSMN, NAMZ, NSAA, CSM, MRMR, WNKWK and
IHI collated, summarised and reported the results. All authors contributed to
preparation of the manuscript, reviewing and approving the final manuscript.

Mohamad Nor et al. BMC Women's Health 2018, 18(Suppl 1):114 Page 13 of 98

https://doi.org/10.1186/s12905-018-0590-4
https://bmcwomenshealth.biomedcentral.com/articles/supplements/volume-18-supplement-1
https://bmcwomenshealth.biomedcentral.com/articles/supplements/volume-18-supplement-1
https://bmcwomenshealth.biomedcentral.com/articles/supplements/volume-18-supplement-1


Ethics approval and consent to participate
This review received an expedited ethical approval by the Medical Research
and Ethics Committee, Ministry of Health Malaysia, as it is only involved
reviewing and collecting data from published resources (NMRR-17-169-34019).

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Published: 19 July 2018

References
1. Institute for Public Health: National Health and Morbidity Survey 2011

(NHMS 2011). Vol. II: Non-Communicable Diseases. Kuala Lumpur: Ministry of
Health Malaysia 2011.

2. Institute for Public Health: National Health and Morbidity Survey 2015
(NHMS 2015). Vol. II: Non-Communicable Diseases, Risk Factors & Other
Health Problems. Kuala Lumpur: Ministry of Health Malaysia 2015.

3. National Institutes of Health. Obesity Research Dialogue Proceedings. Kuala
Lumpur: Ministry of Health Malaysia; 2014.

4. Nutrition Research Priorities for 11th Malaysia Plan (2016-2020). Technical
Working Group ( Research) National Plan of Action Malaysia. Putrajaya:
Ministry of Health Malaysia 2016.

5. Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8(1):19–32.

6. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the
methodology. Implement sci. 2010;5(1):69.

7. Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement.
PLoS medicine. 2009;6(7):e1000097.

8. Teng NI, Shahar S, Manaf ZA, Das SK, Taha CS, Ngah WZ. Efficacy of fasting
calorie restriction on quality of life among aging men. Physiol Behav.
2011;104(5):1059–64.

9. Mohamad H, Suzana S, Ibrahim M, Norshafarina S. Relationship between
Appetite, Food Intake and Body Composition among Elderly Malays from
an Urban Residential Area in Kuala Lumpur. Malaysia. Malays J Nutr.
2010;16(3):339-48.

10. Siti, Sa'adiah HN. Determinants of Wellness and Illness Among Older
Malaysians : A Health Promotion Perspective. Kuala Lumpur: Institute for
Health Behavioral Research; 2010.

11. Shahar S. Metabolic syndrome: The association of obesity and unhealthy
lifestyle among Malaysian elderly people. Arch Gerontol and Geriatr.
2014;59(2):360–6.

12. Jamaiyah H Jr, Geeta A, Safiza MN, Wong NF, Kee CC, Ahmad AZ, Suzana S,
Rahmah R, Khor GL, Ruzita AT, et al. Reliability and Technical Error of Calf
Circumference and Mid-half Arm Span Measurements for Nutritional Status
Assessment of Elderly Persons in Malaysia. Malays J Nutr. 2008;14(2):137–50.

13. Ngoh H, Sakinah H, Amylia H. Development of demi-span equations for
predicting height among the Malaysian elderly. Malays J Nutr. 2012;18(2):
149-59.

14. Hussin NM, Shahar S, Teng NI, Ngah WZ, Das SK. Efficacy of Fasting and
Calorie Restriction (FCR) on Mood and Depression among Ageing Men.
J Nutr Health Aging. 2013;17(8):674–80.

15. Sahar S, Kee CC, Ab Rahman J, Mohamad NS, Khor GL, Haniff J, et al. The
Third National Health and Morbidity Survey: Prevalence of obesity, and
abdominal obesity among the Malaysian elderly population. Asia Pac J
Public Health. 2012;24(2):318–29.

16. Suzana S, Boon PC, Chan PP, Normah C. Malnutrition risk and its association
with appetite, functional and psychosocial status among elderly Malays in
an agricultural settlement. Malays J Nutr. 2013;19(1)

17. Enny E, Abdul M, Ruhaya H. Oral hygiene care and nutritional status among
institutionalised elderly in Kedah and Kelantan. Malaysia. Malays J Nutr.
2015;21(2):207–17.

18. Sahran NF, Harith S, Mohamed R. Prevalence of geriatric malnutrition and its
associated factors at the Hospital Universiti Sains Malaysia. Kelantan. Malays
J Nutr. 2016;22(1):41–53.

19. Nurdiana A, Ahmad M, Singh R, Clark B. Assessing physical activity levels of
elderly Malays living in semi-rural areas using tri-axial accelerometer.
Malays J Nutr. 2016;22(3):363–74.

20. Sakinah H. Siti NurAsyura A, Suzana S. Determination of Calf Circumference
Cut-Off Values for Malaysian Elderly and its Predictive Value in Assessing
Risk of Malnutrition. Malays J Nutr. 2016;22(3):375–87.

21. Badrasawi M, Suzana S, Zahara AM, Nutritional DKA. Physical and Cognitive
Status among Pre-Frail and Frail Malaysian Older Adults. Malays J Nutr.
2016;22(3):351–61.

22. Bibi Nabihah AH, Suzana S, Hasnah H. Association between Isoflavones
Consumption and Cognitive Function and Comorbidities among Older Adults
Residing in the State of Johor. Malaysia. Malays J Nutr. 2016;22(1):29–39.

23. Institute for Public Health. Malaysian Adults Nutrition Survey 2014 (MANS).
Kuala Lumpur: Ministry of Health Malaysia; 2015.

24. Jamal R, Syed Zakaria SZ, Kamaruddin MA, Abd Jalal N, Ismail N, Mohd
Kamil N, et al. Cohort profile: The Malaysian Cohort (TMC) project: a
prospective study of non-communicable diseases in a multi-ethnic
population. Int J Epidemiol. 2014;44(2):423–31.

25. Abdul Aziz NS, Mohd Zaki NA, Mohamad Nor NS, Ambak R, Cheong SM.
Perspective on Obesity Problems and Associated Factors to Reduce Weight
among Overweight and Obese Housewives: A Qualitative Study. J Womens
Health. 2016;6:2.

26. Muda WAM, Kuate D, Abdul Jalil R, Wan Nik WS, Awang SA. Self-perception
and quality of life among overweight and obese rural housewives in
Kelantan Malaysia. Health and quality of life outcomes. 2015;13(1):19.

27. Chang CT, Chang KH, Cheah WL. Adults’ perceptions of being overweight
or obese: a focus group stuy. Asia Pac J Clin Nutr. 2009;18(2):257–64.

28. Lee KH, Chai VY, Kanachamy SS, Say YH. Association of UCP1 -3826A/G and
UCP3 -55C/T gene polymorphisms with obesity and its related traits among
multi-ethnic Malaysians. Ethnicity & Disease. 2015;25(1):65–71.

29. Apalasamy YD. Obesity study in Malaysian Malays with focus on candidate
genes and biomarkers (Doctoral dissertation, University of Malaya); 2012.

30. Apalasamy Y, Ming M, Rampal S, Bulgiba A, Mohamed Z. Genetic
association of SNPs in the FTO gene and predisposition to obesity in
Malaysian Malays. Braz J Med Biol Res. 2012;45(12):1119–26.

31. Apalasamy YD, Ming MF, Rampal S, Bulgiba A, Mohamed Z. Gender-
dependent association of a β2-adrenergic gene variant with obesity
parameters in Malaysian Malays. Asia Pac J Pub Health. 2015;27(2):NP154–65.

32. Apalasamy YD, Rampal S, Salim A, Moy FM, Su TT, Majid HA, et al.
Polymorphisms of the resistin gene and their association with obesity and
resistin levels in malaysian malays. Biochem Genet. 2015;53(4-6):120–31.

33. Apalasamy Y, Moy F, Rampal S, Bulgiba A, Mohamed Z. Genetic associations
of the INSIG2 rs7566605 polymorphism with obesity-related metabolic traits
in Malaysian Malays. Genet Mol Res. 2014;13(3):4904–10.

34. Apalasamy YD, Rampal S, Salim A, Moy FM, Bulgiba A, Mohamed Z.
Association of ADIPOQ gene with obesity and adiponectin levels in
Malaysian Malays. Mol Bio Rep. 2014;41(5):2917–21.

35. Aris MAM, Khattak MM, Abdullah Z, Rus RM, Draman S. Adiponectin
Correlates in Malaysians. A Comparison of Metabolic Syndrome and Healthy
Respondents. Am. J Clin Med Res. 2014;2(6):106–10.

36. Aziz CBA, Omar N, Abdullah WZ, Jalil RA, Nik WSW, Zakaria R. Reduced
fibrinogen, fibrinolytic biomarkers, and physical parameters after a weight-
loss program in obese subjects. North. Am J Med Sci. 2014;6(8):377.

37. Al-Tahami BA. Bee Y-TG, Ismail AAA-S, Rasool AHG. Impaired microvascular
endothelial function in relatively young obese humans is associated with
altered metabolic and inflammatory markers. Clin Hemorheol Microcirc.
2011;47(2):87–97.

38. Chua H, Fan S, Say Y. Prevalence of melanocortin receptor 4 (MC4R) V103I
gene variant and its association with obesity among the Kampar Health
Clinic cohort, Perak, Malaysia. Med J Malaysia. 2012;67(2):234–5.

39. Lee H, Fan S, Say Y. Prevalence of RsaI Polymorphism in the 5’Untranslated
Region (UTR) of Pro-opiomelanocortin (POMC) Gene and its Association
with Obesity in the Kampar Health Clinic Cohort, Malaysia. Malays J Med
Health Sci. 2012;8(1):61–8.

40. Lisa Y, Sook HF. Association of the Cocaine-and Amphetamine-Regulated
Transcript Prepropeptide Gene (CARTPT) rs2239670 Variant with Obesity
among Kampar Health Clinic Patrons. Malaysia. Malays J Med Sci.
2012;19(1):43.

Mohamad Nor et al. BMC Women's Health 2018, 18(Suppl 1):114 Page 14 of 98



41. Chey WW, Fan SH, Say YH. Association of Fat Mass and Obesity-Associated
(FTO) Gene rs9939609 Variant with Obesity Among Multi-Ethnic Malaysians
in Kampar. Perak. Sains Malaysiana. 2013;42(3):365–71.

42. Sanip Z, Ariffin FD, Al-Tahami BAM, Sulaiman WAW, Rasool AHG. Obesity
indices and metabolic markers are related to hs-CRP and adiponectin levels
in overweight and obese females. Obes Res Clin Pract. 2013;7(4):e315–20.

43. Azmir A, Norfilza M, Norizam S, Anita MN, Zaiton Z. Identification of
circulating microRNAs in young men with central obesity. Asian Pacific
Journal of Tropical Disease. 2014;4(3):236.

44. Chin KY, Ima-Nirwana S, Mohamed IN, Ahmad F, Ramli ESM, Aminuddin A,
et al. Serum osteocalcin is significantly related to indices of obesity and
lipid profile in Malaysian men. Int J Med Sci. 2014;11(2):151.

45. Fan SH, Say YH. Leptin and leptin receptor gene polymorphisms and their
association with plasma leptin levels and obesity in a multi-ethnic Malaysian
suburban population. Journal of Physiological Anthropology. 2014;33(1):15.

46. Norshafawati AA, Norhaizan ME. Body Mass Index as the Predictor of High
Sensitivity C-Reactive Protein: A Risk Marker of Cardiovascular Diseases.
Malays J Nutr. 2014;20(3)

47. Chia P-P, Fan S-H, Say Y-H. Screening of peroxisome proliferator-activated
receptors (PPARs) α, γ and α gene polymorphisms for obesity and
metabolic syndrome association in the multi-ethnic malaysian population.
Ethnicity & Disease. 2015;25(4):383.

48. Ng HF, Chin KF, Chan K-G, Ngeow YF. The mRNA expression of soluble
urokinase plasminogen activator surface receptor in human adipose tissue
is positively correlated with body mass index. Genome. 2015;58(6):315–21.

49. Chan P, Fan S, Say Y. No association of peptide tyrosine-tyrosine (PYY) gene
R72T variant with obesity in the Kampar Health Clinic cohort. Malaysia.
Malays J Nutr. 2011;17(2):201–12.

50. Khambalia A, Seen L. Trends in overweight and obese adults in Malaysia
(1996–2009): a systematic review. Obes Rev. 2010;11(6):403–12.

51. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al.
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. Lancet. 2014;384(9945):766–81.

52. Jan Mohamed HJ, Yap RW, Loy SL, Norris SA, Biesma R, Aagaard-Hansen J.
Prevalence and determinants of overweight, obesity, and type 2 diabetes
mellitus in adults in Malaysia. Asia Pac J Pub Health. 2015;27(2):123–35.

53. Lim K, Cheah WA. Review of Metabolic Syndrome Research in Malaysia.
Med J Malaysia. 2016;71(Suppl 1):20–8.

54. Lim KGA. Review of Adult Obesity Research in Malaysia. Med J Malaysia.
2016;71(Suppl 1):1–19.

55. Mohamad Nor NS, Ambak R, Omar MA, Shahar S, Abdul Aziz NS, Mohd
Yusoff MF, et al. Methodology of the My Body is Fit and Fabulous at Home
(MyBFF@ home): An Intervention Study to Combat Obesity Among
Housewives in Malaysia. J Womens Health. Issues Care. 2016;5:2.

56. Mohamad Nor NS, Ambak R, Abdul Aziz NS, Mansor F, Cheong SM,
Manickam M, et al. Dietary Intervention Protocol for My Body Fit and
Fabolous at Home MyBFF@Home : An Intervention Study to Combat
Obesity Among Housewives in Klang Valley. In: Institute For Public Health;
2016.

57. Mohamad, Nor NS, Ambak R, Abdul Aziz NS, Mansor F, Cheong SM,
Manickam M, et al. MyBody is Fit and Fabulous at Home: An Intervention
Study to Combat Obesity among Housewives in Klang Valley
(MyBFF@Home): Phase 1-Development of the weight Reduction
Intervention Package. In Institute for Public Health. 2016. ISBN: 978-983-
2387-20-6. Page range 1-122.

58. Shahar S, Omar A, Vanoh D, Hamid TA, Mukari SZ, Din NC, et al. Approaches
in methodology for population-based longitudinal study on
neuroprotective model for healthy longevity (TUA) among Malaysian Older
Adults. Aging Clin Exp Res. 2016;28(6):1089–104.

59. Van Weel C. Van Weel-Baumgarten E, Mold J. The importance of
longitudinal studies in family medicine: experiences of two practice-based
research networks. J Am Board Fam Med. 2006;19(1):69–74.

60. Ismail TA, Jalil RA, Wan Ishak WR, Hamid NF, Wan Nik WS, Jan Mohamed HJ,
et al. Understanding Dieting and Previous Weight Loss Attempts among
Overweight and Obese Participants: Insights into My Body Is Fit and
Fabulous at Work Program. Korean J Fam Med. 2018;39(1):15–22.

61. Kanter R, Caballero B. Global gender disparities in obesity: a review.
Adv Nutr. 2012;3(4):491–8.

62. Wang SS, Brownell KD. Public policy and obesity: the need to marry science
with advocacy. Psychiatr Clin. 2005;28(1):235–52.

Mohamad Nor et al. BMC Women's Health 2018, 18(Suppl 1):114 Page 15 of 98


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Identifying the research question
	Identifying relevant studies
	Study selection
	Charting the data
	Collating,summarising and reporting the results
	Consultation with programme managers and experts in obesity

	Results
	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	About this supplement
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

