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ABSTRACT

Limited health literacy is highly associated with poor health status. The concept of health literacy in public health
relates to the concern that people with lower health literacy were also less likely to engage in health promoting
behaviours. This is an analysis on health literacy and its associated factors among housewives and also a sub analysis
of the Malaysian My Body is Fit and Fabulous at Home (MyBFF@home) study involving 328 overweight and obese
housewives living in low cost flats in Klang Valley, part of a weight loss programme recruited using convenient
sampling. Health literacy was measured using the Malay version of Newest Vital Sign (NVS) test with scores ranging
from 0 to 6. Total score of <2 indicate limited health literacy and total scores of >2indicate adequate health
literacy. Descriptive analysis, chi-square test and multiple logistic regression were used to analyse the data.The
mean(SD) NVS score was 1.07(1.19) with most (87.5%) housewives having limited health literacy. Factors that were
significantly associated with limited health literacy were older age of 45 to 59 years old (p = 0.040), primary
education and below (p = 0.001) and absence of internet connectivity (p = 0.001). In the final model, absence of
internet connectivity (OR 2.61; 95%Cl 1.31 to 5.22) was associated with limited health literacy. Majority of the
housewives have limited health literacy and providing internet connectivity to housewives may increase their health

literacy.
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INTRODUCTION

Health literacy is defined as the degree of which
individuals have the capacity to obtain, process
and understand basic health information and
services needed to make appropriate health
decisions’. Limited health literacy is highly
associated with poor health status and remains a
formidable barrier to improving health
outcomes®?. Health literacy is an outcome of
health promotion and the concept of health
literacy has also found its way into public
healthwith an interest that people with lower
health literacy are also less likely to engage in
health promoting behaviours*”.

Poor general literacy is surprisingly common in
developed countries ranging from 7% to 47% and
are higher in developing countries®.Although
health literacy is linked to general literacy, due
to the complexity of the health care system’,
limited health literacy can also be seen among
those with adequate literacy®. Therefore, the
prevalence of limited literacy is even higher
when considered in a health context (Murray et
al. 2008). World Health Organization (WHO)
Commission on the Social Determinants of Health

has identified literacy as having a central role in
determining inequities in health®, but public
discourse on the relationship between literacy
and health remains poor (Hayes et al. 2007).The
Health Literacy Survey on costs of low health
literacy to the health system conducted by the
United States Department of Education National
Assessment of Adult Literacy (NAAL) shows the
enormous cost of low health literacy estimated
at upper bound of USD238 billion, and trillions of
dollars over the long-term’.

The National Health and Morbidity Surveys
(NHMS) 2015 studied health literacy using NVS
among the Malaysian population and found that
only 6.6% of the adult population had adequate
level of health literacy (4to 6 total score).A
cross-sectional study among 208 caregivers in
Malaysia, where 70.7% of its participants were
female, examined their health literacy using NVS
and found that the mean(SD) NVS score was also
very low at 0.54(0.099) with only 5.8% had
adequate health literacy (NVS score 4 to 6)'.
Both studies found no significant difference
between gender'""'2.Otherwise, studies on health
literacy among women in Malaysia are limited.
This low health literacy levels may be one of the
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contributing factors of the high prevalence of
obesity in Malaysia with repeated NHMS
indicated a steady rise in the prevalence of
obesity in Malaysian adults, from 4.4% in 1996 to
15.1% in 2011 to 17.7% in 2015'>"". According to
the findings of NHMS in 2011, women have a
higher mean body mass index (BMI) of 25.2 kg/m?
compared to 24.8 kg/m?* for men'®. In addition,
the latest national study found that Malaysian
women also have a higher prevalence of obesity
(20.6%) compared to men (15.0%)"'. Obesity
prevalence is also higher among home makers
(23.7%), as compared to other occupations'".

Although health literacy can be measured by
Rapid Estimate of Adult Literacy in Medicine
(REALM), Test of Functional Health Literacy in

Adults (TOFHLA) and Health Activity Literacy
Scale (HALS), Newest Vital Sign (NVS) is
preferred to be wused for public health
programmes as it can be administered quickly
compared to the other screening tools®.

Socio demographic factors that have been found
to be associated with health literacy level are
sex, age, race, education level, income and
marital status>'>'*. These evidence support the
Causal Pathway between Limited Health Literacy
and Health Outcomes framework as illustrated in
Figure 1"°.Self perception of health and presence
of chronic condition were also found to be
associated with health literacy levels”™ which
makes BMI" and strong family history of NCD to
have association with health literacy levels.
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Figure 1: Causal Pathway between Limited Health Literacy and Health Outcomes framework by
Paasche-Orlow 2007

We hypothesised that race, household income,
age, education level, number of children, social
support, internet connection, BMI, family history
of NCD and presence of joint pain are associated
with the level of health literacy among
housewives. The objectives of this study are to
assess limited health literacy levels and its
associated factors among obese and overweight
housewives in public low-cost flats in Klang
Valley, Malaysia.

METHOD

This is a sub analysis of the My Body is Fit and
Fabulous at home (MyBFF@home) study. The
MyBFF@home is a community weight loss
intervention, quasi experimental study among
housewives in Klang Valley, Malaysia.A total of
328 eligible housewives were recruited from 14
public low cost flats in Klang Valley by
convenient sampling. Detailed descriptions of
the MyBFF@home study have been reported
previously'®.
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The inclusion criteria for the participants were
obese and pre-obese BMI more than
23kg/m?womenaged 18-59 years old, have been
staying at home for at least six months prior to
the recruitment, with or without a part-time job
defined as less than six hours per day, with no
history of diabetes and cardiovascular diseases
and not on any weight loss management
programmes. Exclusion criteria were participants
who had limitation for physical activities
(physical disability or bed ridden), pregnant and
smokers.

Measurement

Sociodemographic characteristics and family
health history

A set of pre-tested interviewed questionnaire
was used for data collection. Information
including race, household income, age,
education level, number of children in the
household and family health history of diseases
such as hypertension, heart disease, diabetes
and stroke among close relatives were collected
from face-to-face interviews.

Body weight, height and BMI

Body weight was measured twice to the nearest
0.1 kg with a digital weighing scale (Tanita
HD319, Japan). Participants were measured in
light clothing and no shoes. Body height was also
measured twice using SECA Body meter to the
nearest 0.1 cm from the participant’s head to
toe in an upright standing position with five
points of his body touching the wall. The
reported body weight and height were the
average values from two readings.

Newest Vital Sign (NVS) - Malay version

Health literacy among respondents were assessed
using a pre-tested interview questionnaire based
on NVS Malay version translated from the
originalWeiss et al 2005 6-item English version of
the NVS by using back-forward translation.This
tool was also chosen due to its nutrition
component that was more relevant to an obesity
intervention programme®. Face validity and
content validity were established during pre-
testing. Cronbach’s alpha coefficient was 0.75
for all six items and there was no significant
difference between test and re-test scores.
Participants answered reading and computational
questions based on an ice cream food label.
Participants obtained one score for each correct
answer and total score ranged from zero to six.
Health literacy levels were classified into limited
health literacy (0-1 total score), possible limited
health (2-3 total score) and adequate health
literacy (4-6 total score)". For this analysis, the
levels of health literacy were dichotomized into
two categories which were limited health

literacy (<2total score) and adequate health
literacy (>2total score).

Statistical analysis

Bivariable chi-square analysis of the NVS score
data comparing health literacy against race,
educational level, parity, joint pain, social
support, internet connection, household income,
BMI and family history of NCD was done followed
by multiple logistic regression. Data was
analysed using IBM SPSS Statistics software
version 22. The level of significance was set at
95% with p value < 0.05.

RESULTS

Sociodemographic and health characteristics
Table 1 shows the sociodemographic, health and
environmental factors distribution among
participants in this study. From the total of 328
housewives participated in this study at baseline,
most 289(88.1%) of the participants were Malays.
The household incomes of the housewives in this
study were between RM300.00 to RM 9,000.00
per month. One third, 106(32.3%) of the
participants have a household income less than
RM1,500.00 which is below the poverty line. Most
258(78.7%) of the housewives in this study were
obese and only 70(21.3%) of them were pre-
obese. Two thirds, 215(65.6%) of them have
family history of NCD. A total of 179(54.6%)
respondents reported of having social support for
weight loss and 127(38.7%) of participants have
internet access.

The NVS score

The median score was low at 1, mode score was
0 and mean (SD) score was 1.07 (1.19). According
to the standard NVS classification by Weiss et al
2005, 243 (74.1%) of housewives had the
likelihood of limited literacy (0 - 1 total score),
67 (20.4%) had possible limited literacy (2 - 3
total score) and 18 (5.5%) had adequate health
literacy (4 - 6 total score). For this analysis, most
287 (87.5%) of the housewives had limited health
literacy (<2 total score) and only 41 (12.5%) had
adequate health literacy (>2 total score). Visual
inspection of the histogram, normal Q-Q plots
and box plots showed that the NVS scores were
skewed to the right. Skewness was at 1.341 (SE =
0.135) and Kurtosis was 1.659 (SE = 0.268).

The mean (SD) completing time of the NVS test
was 11.39 (10.06) minutes. The most correctly
answered was question 5 which concerns the
allergy to peanuts where 168 (51.2%) of the
participants gave the right answer. Only 14
participants reached up to question 7, however
no one was able to answer it correctly.
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Table 1: Sociodemographic, health and environmental factors associated with health literacy

distribution (N=328 except for household income)

Variables Distribution

n %
Sociodemographic characteristic
Race
Malay 289 88.1
Non-Malay 39 11.9
Age (years)
18-44 200 61.0
45-59 128 39.0
Education
Primary and below 53 16.2
Secondary and above 275 83.8
Household income (RM)
(N=325)
< 1,500.00 106 32.6
1,500.00 - 2,500.00 151 46.5
> 2,500.00 68 20.9
Parity
0-4 242 73.8
>4 86 26.2
Health status
BMI
Pre-obese (23.0-27.4) 70 21.3
Obese class | (27.5 - 34.9) 185 56.4
Obese class Il and above (>35.0) 73 22.3
Joint pain
Yes 221 67.4
No 107 32.6
Family history of NCD
Yes 215 65.6
No 113 34.5
Environment
Social support
Yes 179 54.6
No 149 45.4
Internet connection
Yes 127 38.7
No 201 61.3

Bivariable and multivariable analysis

The power for all the bivariables analyses were
between 0.77 to 1.00. Based on the chi-square
analysis in Table 2, factors significantly
associated with limited health literacy were
older age of 45 to 59 years old (p = 0.040) and
absent of internet connectivity (p = 0.001).
Education level was significantly associated with
limited literacy when it was re-categorized as (1)
primary education and below and (2) secondary
education and above (p = 0.001). All the three
significant factors in the chi-square analysis were
included in the multiple logistic regression
analysis. The final model shows that absence of
internet connectivity (OR 2.61; 95%Cl 1.31 to
5.22) among these housewives was associated
with limited health literacy (Table 3).

DISCUSSION

The housewives in this study showed a low
average health literacy level of 1.07. However,

the caregiver study by Chan et al. 2015 reported
a lower average health literacy level at0.54. This
higher average of health literacy may be due to
this housewives population are all from the
urban area and the caregivers are from tertiary
hospitals from northern Malaysia which are a
mixed population of urban and rural dwellers.
The NHMS 2015 also reported a significant higher
percentage of adequate health literacy among
urban dwellers 7.8% (95% Cl: 6.6, 9.3) compared
to rural dwellers 2.3% (95% Cl: 1.7, 3.1). In other
countries, health literacy level for this group is
similar to the adults in the Lower Mississippi
Delta with lowest annual income of
<USD5,000.00 per annum at mean (SD) 1.84
(2.04)". In Turkey, the NVS score was taken
among government outpatient clinic women in
metropolitan city saw a higher health literacy
score of 2.35 (1.57). The NVS average among
Korean immigrant diabetic patients also had a
higher mean (SD) score at 2.3 (1.68)".
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Table 2: Factors associated with limited health literacy (N=328 except for household income).

Limited health Adequate health x2 p-value
literacy literacy
n % n %

Race
Malay 252 89.7 37 12.8 0.204 0.652
Non-Malay 35 87.2 4 10.3
Age (years)
18-44 169 84.5 31 15.5 4.217 *0.040
45-59 118 92.2 10 7.8
Education
Secondary and below 250 87.7 35 12.3 0.096 0.804
Tertiary and above 37 86.0 6 14.0
Household income
(N=325)
< 1,500.00 96 90.6 10 9.4 1.223 0.542
1,500.00 - 2,500.00 130 86.1 21 13.9
> 2,500.00 59 86.8 9 13.2
Parity
0-4 211 87.2 31 12.8 0.081 0.776
>4 76 88.4 10 11.6
Social support
Yes 154 86.0 25 14.0 0.775 0.379
No 133 89.3 16 10.7
Internet connection
Yes 101 79.5 26 20.5 12.043 *0.001
No 186 92.5 15 7.5
BMI
Pre-obese 58 82.9 12 17.1 2.189 0.534
(23.0-27.4)
Obese class | 164 88.6 21 11.4
(27.5 - 34.9)
Obese class Il 55 90.2 6 9.8
(35.0 - 39.9)
Obese class Il (240) 10 83.3 2 16.7
Joint pain
Yes 193 87.3 28 12.7 0.018 0.894
No 94 87.9 13 12.1
Family history of NCD
Strong
Weak 107 82.9 22 17.1 4.631 0.099
No 76 88.4 10 11.6

104 92.0 9 8.0

*P < 0.05 for chi-square test

This study found only 5.5% of the housewives
have adequate health literacy (4 - 6 total score).
This percentage is similar to the nationally
represented NHMS 2015 study at 6.6% and in the
caregivers study by Chan et al, 2015 at 5.8%. On
the other hand, this study and the NHMS 2015
study showed a very high percentage of
participants having the likelihood of limited
literacy (0 - 1 total score) of 74.1% and 78.0%
respectively.Here we can see that all 3 health
literacy assessments done in Malaysia using NVS
shows that only less than 7% of participants were
having adequate health literacy and two of these
studies showed that the majority of the
participants score was within a small range of 0
to 1.Therefore, NVS assessments done among
Malaysians haveidentified a huge risk group of
low health literacy within its population.

However, other tools should be developed to
further stratify this huge group to identify a
smaller subgroup that would be more susceptible
for a possible intervention to increase health
literacy. This information would be very useful
and applicable in a limited resource setting
where intervention for a big percentage of the
population is not feasible.

In recent years, the understanding of health
literacy has broadened to also involve the
simultaneous use of a more complex and
interconnected set of abilities, such as reading
and acting upon written health information,
communicating needs to health professionals,
and understanding health instructions?. A
systematic review and integration of definitions
and models by Kristine Serensen et al 2012 on
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health literacy and public health has developed
an integrative conceptual model containing 12
dimensions referring to the knowledge,
motivation and competencies of accessing,
understanding, appraising and applying health-
related information within the healthcare,
disease prevention and health promotion setting,
respectively. This model can potentially serve as
a conceptual basis for developing more health
literacy measurement tools, capturing the
different dimensions of health literacy within the

healthcare, disease prevention and health
promotion settings?.

This study shows that education is associated
with better health literacy. As many lower
income housewives do not have high education
level, available adult classes can include specific
teachings on how to do self-monitoring of
weight, diet and physical activity and topics
related to health literacy for housewives to
improve their health literacy may ultimately
increase their health outcomes.

Table 3: Factors associated with limited health literacy among obese and overweight women in low

cost flats (using multiple logistic regression)

Factors Adj OR 95% Cl p-value

Age

45-59 1.64 0.76-3.55 0.209

18-44 1.00

Education

Secondary and below 1.101.00 0.421-2.864 0.848

Tertiary and above

Internet connection

No

Yes 2.97 1.494-5.899 *0.002
1.00

*p < 0.05

Health literacy level was significantly higher
among housewives aged 44 vyears old and
younger. Similarly, health literacy was markedly
reduced after 4" decade seen among adult
primary healthcare patients in Detroit, Michigan
and Belgrade, Serbia'*". This may be due to the
education received by the younger age group
were more suited with the current environment
in hand. Therefore, older women in this
population should be expected to have limited
health literacy in health programmes and
services. Income was associated with health
literacy levels in several studies 2. No
significant relationship between household
income and health literacy level in this analysis
were seen, may be because this whole
population has a similar low standard of living
even though some reported middle income
economic status.

The multiple logistic regression shows a final
model with only internet connectivity being a
significant factor associated with health literacy.
It was interesting that when most of the
housewives have low household income of less
than RM 2,500.00, there was up to one third of
them who had internet access. Although lower
literacy is associated with a decrease in internet
use?®, at the same time, it is also a known
technology method that address the barrier of
low literacy®. Therefore, this study indicates
that providing internet connectivity may be a
potential mitigating strategy for low health
literacy housewives to improve their health

outcomes. To make internet more accessible to
housewives, housewives should be facilitated to
use the internet centres (Pusat Internet 1
Malaysia) that has been set up by the Malaysian
government in urban poor settlements around
Malaysia. Promotion targeting low income
housewives to use available self-monitoring and
health educational online applications like
MyNutriDiari by the Nutrition Division MOH
Malaysia may help to increase health literacy
among this group.

Participants in this study were of low and
middle-income  population, mostly  Malay
overweight and obese-housewives from public
low-cost flats in Klang Valley, Malaysia. They do
not represent all the housewives in Klang Valley.
However, due to its special setting, profiling of
such group is beneficial to guide policy makers in
implementing an effective and sustainable
weight loss programme for this venerable group
of women. With most of these housewives were
obese and having family history of NCDs, it
makes this group of housewives having higher
risk of developing NCDs in the future, therefore,
a specific weight loss intervention for them is
very relevant.

CONCLUSION

As a conclusion, majority of low income obese
and overweight housewives living in low cost
flats have limited health literacy. Therefore, any
intervention for them should to be designed for
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limited and low health literacy individuals.
Providing internet connectivity to housewives
may help increase their health literacy,
mitigating the effects of limited health literacy.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no competing
interests.

ACKNOWLEDGEMENTS

The authors would like to thank the Director
General, Ministry of Health Malaysia for the
permission to publish this paper. The
MyBFF@home study was funded by the Economic
Planning Unit, Malaysia and the National
Institutes of Health, Ministry of Health Malaysia.
The authors would like to thank all research
team members of the MyBFF@home for their
technical and logistic contributions. Special
thanks to Dr Tahir Aris, Director of the Institute
for Public Health and the MyBFF Project
Coordinator for his support and supervision. The
MyBFF@home study was approved by the Medical
Research Ethics Committee (MREC) Malaysia
(NMRR: 13-726-16391)

AUTHOR CONTRIBUTIONS

Conceived and designed the experiments: SNBS,
NSMN, MAO, CSM and RA. Analysed the data
SNBS, MAO and MHA. Wrote the first draft of the
manuscript SNBS. Contributed to the writing of
the manuscript: SNBS, KS, NSMN, MAO, CSM, RA
and MHA. Agree with manuscript results and
conclusions: SNBS, KS, NSMN, MAO, CSM, RA and
MHA. Jointly developed the structure and
arguments for the paper: SNBS, KS, NSMN, MAO,
CSM, RA and MHA. Made critical revisions and
approved final version: SNBS, KS, NSMN, MAO,
CSM, RA and MHA. All authors reviewed and
approved of the final manuscript.

DISCLOSURES AND ETHICS

As a requirement of publication authors have
provided to the publisher signed confirmation of
compliance with legal and ethical obligations
including but not limited to the following:
authorship and contributorship, conflicts of
interest, privacy and confidentiality and (where
applicable) protection of human and animal
research subjects. The authors have read and
confirmed their agreement with the ICMJE
authorship and conflict of interest criteria. The
authors have also confirmed that this article is
unique and not under consideration or published
in any other publication, and that they have
permission from rights holders to reproduce any
copyrighted material. Any disclosures are made
in this section. The external blind peer reviewers
report no conflicts of interest.

REFERENCES

1. Nielsen-Bohlman L, Panzer A, Kindig D.
Health literacy: a prescription to end

confusion. 2004 [accessed 2016 Sep 20].
Available from:
https://books.google.com.my/books?hl=e
n&lr=&id=vWpOAAAAQBAJ&oi=fnd&pg=PT
21&dg=Lynn+Health+Literacy:+A+Perscrip
tion+to+End+Confusion&ots=SHkQ9_aroR&
sig=0d78alF5zAy2CfNpDnJIV3-HONA

Martin L, Ruder T, Escarce J. Developing
predictive models of health literacy. J
Gen Intern Med. 2009;24 (11): 1211-1217.
Available from:
http://link.springer.com/article/10.1007
/s11606-009-1105-7 (accessed 20 Sept
2016)

Weiss B, Mays M, Martz W, Castro K,
DeWalt DA, Pignone MP, et al. Quick
assessment of literacy in primary care:
the newest vital sign. Ann Fam Med.
2005; 3 (6): 514-522. Available from:
http://www.annfammed.org/content/3/6
/514.short (accessed 18 Aug 2016)

Nutbeam D. Health literacy as a public
health goal: a challenge for contemporary
health education and communication
strategies into the 21st century. Health
Promot Int. 2000; 15 (3): 259-267.
Available from:
http://heapro.oxfordjournals.org/content
/15/3/259.short (accessed 16 Oct 2015)

Broucke S Van den. Health literacy: a
critical concept for public health. Arch
Public Health. 2014; 72 (10): 1-2.
Available from:
http://archpublichealth.biomedcentral.c
om/articles/10.1186/2049-3258-72-10
(accessed 17 Aug 2016)

United Nations Developement
Programme. Human Development Report
2007/2008: fighting climate change. 2007.
Available from:
http://afrilib.odinafrica.org/handle/0/13
008 (accessed 20 Sept 2016)

Parker R. Health literacy: a challenge for
American patients and their health care
providers. Health Promot Int. 2000; 15
(4): 277-283. Available from:
http://heapro.oxfordjournals.org/content
/15/4/277 .short (accessed 20 Sept 2016)

World Health Organization. Achieving
health equity: from root causes to fair

outcomes : Commission on Social
Determinants of Health, interim
statement. Lancet. 2007; 370 (9593):
1153-1163. Available from:

http://www.sciencedirect.com/science/a
rticle/pii/S0140673607613853

Vernon J, Trujillo A, Rosenbaum S,



Malaysian Journal of Public Health Medicine 2018, Vol. 18 (1): 19-27

10.

1.

12.

13.

14.

15.

16.

DeBuono B. Low health literacy:
Implications for national health
policy.Heal Sci Res Commons. 2007; 10:
1-19. Available from:
http://hsrc.himmelfarb.gwu.edu/sphhs_p
olicy_facpubs/172/ (accessed 20 Sept
2016)

Chan H, Hassali M, Lim C, Saleem F.
Exploring health literacy and difficulty in
comprehending  pediatric  medication
labels among caregivers in Malaysia: a
pilot study. J Pharm Heal Serv Res. 2015;
6: 165-168. Available from:
http://onlinelibrary.wiley.com/doi/10.11
11/jphs.12102/full  (accessed 16 Aug
2016)

Institute of Public Health Malaysia,
Ministry of Health Malaysia. National
Health and Morbidity Survey 2015 Vol II:
Non-communicable Disease, Risk Factors
and other Health Problems2015. Available
from:
http://www.iku.gov.my/images/IKU/Doc
ument/nhmsreport2015vol1.pdf

Institute of Public Health Malaysia,
Ministry of Health Malaysia. National
Health and Morbidity Survey 2011 Volume
Il Non-communicable Disease 2011.

Jovic-Vranes A, Bjegovic-Mikanovic V.
Functional health literacy among primary
health-care patients: data from the
Belgrade pilot study. J Public Health Adv
Access. 2009;1-6. Available  from:
http://jpubhealth.oxfordjournals.org/con
tent/early/2009/05/19/pubmed.fdp049.s
hort (accessed 20 Sept 2016)

Shah L, West P, Bremmeyr K. Health
literacy instrument in family medicine:
the “newest vital sign” ease of use and
correlates. J Am Board Fam Med .
2010;23 (2):195-203. Available from:
http://www.jabfm.org/content/23/2/195
.short (accessed 20 Sept 2016)

Paasche-Orlow M, Wolf M. The causal
pathways linking health literacy to health
outcomes. Am J Health Behav.
2007;31(Supplement 1):5S19-26. Available
from:
http://www.ingentaconnect.com/content
/png/ajhb/2007/00000031/A00100s1/art0
0004 (accessed 20 Sept 2016)

Nor N, Ambak R, Omar M, Shahar S, Aziz
N. Methodology of the My Body Is Fit And
Fabulous st Home (Mybff@Home): An
Intervention Study to Combat Obesity
Among Housewives in Malaysia. J
Women’s Heal Issue Care. 2016;5(6): 1-8.
Available from:

17.

18.

19.

20.

21.

22.

23.

https://www.scitechnol.com/peer-
review/methodology-of-the-my-body-is-
fit-and-fabulous-at-home-mybffhome-
anintervention-study-to-combat-obesity-
among-housewives-in-malays-
qjUm.php?article_id=5299

Cheong SM, Nor NSM, Chan WL, Ambak R,
Aziz NS, Zaki NAM, et al. Preliminary
assessment of reliability of the Newest
Vital Sign questionnaire among obese and
overweight housewives. In: 46th APACPH
Conference. Kuala Lumpur: Institute for
Public Health, Ministry of Health Malaysia;
2014. p. 1.

Zoellner J, Connell C, Bounds W. Nutrition
Literacy Status and Preferred Nutrition
Communication Channels Among Adults in
the lower Mississippi Delta. Prev Chronic
Dis. 2009 (accessed20 Sept 2016);6(4):1-
1. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articl
es/PMC2774642/

Ozdemir H, Alper Z, Uncu Y, Bilgel N.
Health literacy among adults: a study
from Turkey. Health Educ Res. 2010;1-14.
Available from:
http://her.oxfordjournals.org/content/ea
rly/2010/01/15/her.cyp068.short
(accessed 20 Sept 2016)

Choi S, Rush E, Henry S. Health literacy in
Korean immigrants at risk for type 2
diabetes. J Immigr Minor Health.
2013;15(3):1-11. Available from:
http://link.springer.com/article/10.1007
/s10903-012-9672-9 (accessed 20 Sept
2016)

Peerson A, Saunders M. Health literacy
revisited: what do we mean and why does
it matter? Health Promot Int. 2009;24
(3): 285-296. Available from:
http://heapro.oxfordjournals.org/content
/24/3/285.short (accessed 17 Oct 2016)

Serensen K, Broucke S Van den, Fullam J,
Doyle G, Pelikan J, Slonska Z, et al.
Health literacy and public health: A
systematic review and integration of
definitions and models. BMC Public
Health. BioMed Central Ltd.
2012;12(80):1-13. Available from:
http://www.biomedcentral.com/1471-
2458/12/80

Jensen J, King A, Davis L. Utilization of
internet technology by low-income adults
the role of health literacy, health
numeracy, and computer assistance. J
Aging Health. 2010;22(6):804-26.
Available from:
http://jah.sagepub.com/content/22/6/8



Malaysian Journal of Public Health Medicine 2018, Vol. 18 (1): 19-27

04.short (accessed 20 Sept 2016)

24. Cashen M, Dykes P, Gerber B. eHealth
technology and Internet resources:
barriers for vulnerable populations. J
Cardiovasc  Nurs. 2004;19(3):209-214.
Available from:
http://journals.lww.com/jcnjournal/Abst
ract/2004/05000/eHealth_Technology_an
d_Internet_Resources_.10.aspx (accessed
20 Sept 2016)



