
Original Article

Measuring health literacy in Asia: Validation of the HLS-EU-Q47
survey tool in six Asian countries

Tuyen V. Duong a, b, 1, Altyn Aringazina c, 1, Gaukhar Baisunova d, 1, Nurjanah e, 1,
Thuc V. Pham f, 1, Khue M. Pham f, 1, Tien Q. Truong g, 1, Kien T. Nguyen g, 1,
Win Myint Oo h, 1, Emma Mohamad i, 1, Tin Tin Su j, 1, Hsiao-Ling Huang k, 1,
Kristine Sørensen l, Jürgen M. Pelikan m, Stephan Van den Broucke n,
Peter Wushou Chang a, o, *

a School of Public Health, Taipei Medical University, Taipei, Taiwan
b National Health Research Institutes, Miaoli County, Taiwan
c Kazakhstan School of Public Health, Almaty, Kazakhstan
d Kazakh National Medical University, Almaty, Kazakhstan
e Dian Nuswantoro University, Semarang, Indonesia
f Hai Phong University of Medicine and Pharmacy, Haiphong, Viet Nam
g Ha Noi University of Public Health, Hanoi, Viet Nam
h University of Medicine 1, Yangon, Myanmar
i Universiti Kebangsaan Malaysia, Selangor, Malaysia
j University of Malaya, Kuala Lumpur, Malaysia
k Yuanpei University of Medical Technology, Hsin Chu, Taiwan
l Maastricht University, Maastricht, Netherlands
m Ludwig Boltzmann Institute Health Promotion Research and University of Vienna, Vienna, Austria
n Universit�e Catholique de Louvain, Louvain-la-Neuve, Belgium
o Department of Family Medicine, National Taipei Hospital, MOHW, Taipei, Taiwan

a r t i c l e i n f o

Article history:
Received 25 November 2015
Accepted 28 March 2016
Available online 26 December 2016

Keywords:
Validation
Health literacy
HLS-EU-Q47
Asian health literacy surveys
Confirmatory factor analysis

a b s t r a c t

Background: Health literacy has been increasingly recognized as one of the most important social de-
terminants for health. However, an appropriate and comprehensive assessment tool is not available in
many Asian countries. This study validates a comprehensive health literacy survey tool European health
literacy questionnaire (HLS-EU-Q47) for the general public in several Asian countries.
Methods: A cross-sectional survey based on multistage random sampling in the target countries. A total of
10,024 participants aged �15 years were recruited during 2013e2014 in Indonesia, Kazakhstan, Malaysia,
Myanmar, Taiwan, and Vietnam. The questionnaire was translated into local languages to measure general
health literacy and its three domains. To evaluate the validity of the tool in these countries, data were
analyzed by confirmatory factor analysis, internal consistency analysis, and regression analysis.
Results: The questionnaire was shown to have good construct validity, satisfactory goodness-of-fit of the
data to the hypothetical model in three health literacy domains, high internal consistency (Cronbach's
alpha >0.90), satisfactory item-scale convergent validity (item-scale correlation �0.40), and no floor/
ceiling effects in these countries. General health literacy index score was significantly associated with
level of education (P from <0.001 to 0.011) and perceived social status (P from <0.001 to 0.016), with
evidence of known-group validity.
Conclusions: The HLS-EU-Q47 was a satisfactory and comprehensive health literacy survey tool for use in
Asia.
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1. Introduction

Health literacy has been recognized as a key factor to improve
health and well-being and reduce health inequities.1,2 The
comprehensive definition of health literacy has been developed by
Sorensen and colleagues to entail the knowledge, motivation, and
competences to access, understand, appraise, and apply informa-
tion in everyday life to make judgments and decisions in terms of
health care, disease prevention, and healthy behaviors that main-
tain and promote quality of life throughout the life course.3

Adequate health literacy enables health-friendly environments,
efficient health policy implementation, effective health promotion
efforts, better self-care with fewer health risks, better health care
outcomes, and lower health care costs.4

It is very important for health professionals to understand pa-
tients' health literacy before delivering interventions or education.5

Several instruments have been developed to measure health liter-
acy in community and clinical settings, such as the Test of Func-
tional Health Literacy in Adults (TOFHLA), which assesses the
ability to understand health information6; the Rapid Estimate of
Adult Literacy in Medicine (REALM), which assesses the ability to
read health terms7; the Newest Vital Sign (NVS)8; Ishikawa's Jap-
anese measure of Functional Communicative and Critical Health
Literacy (FCCHL)9; the “2009 Chinese Health Literacy question-
naire”10; and the Mandarin Health Literacy Scale in Taiwan.11

However, comprehensive tools to measure health literacy in
different settings and contexts are uncommon.

A comprehensive questionnaire to measure health literacy in
populations has been designed for the European Health Literacy
Survey (HLS-EU-Q47). This questionnaire is grounded in a con-
ceptual framework and operationalized with a matrix with 12 di-
mensions, including four information processing domains (finding,
understanding, judging, and applying) and three health domains
(health care, disease prevention, and health promotion), which
enabled comparisons within and between countries.3,12 The terms
and notions of HLS-EU-Q47 were synchronized from 17 explicit
health literacy definitions found in previous survey tools.3 The
questionnaire is focused onmeasuring health literacy not merely in
clinical settings, but also in populations and communities.13 On the
other hand, a review by Nguyen et al. revealed that 64% of available
measures did not include Asians.14 The authors recommended that
the tool should be properly validated before wider use. This pop-
ulation study aims to validate the comprehensive health literacy
questionnaire HLS-EU-Q47 in several Asian countries.

2. Methods

2.1. Study design

A population-based cross-sectional design was used to survey
six Asian countries (Indonesia, Kazakhstan, Malaysia, Myanmar,
Taiwan, and Vietnam) in 2013e2014 using the HLS-EU-Q47
comprehensive health literacy questionnaire. The questionnaire
was translated and administered in seven languages: Indonesian,
Kazakh, Russian, Malay, Myanmar/Burmese, Mandarin, and Viet-
namese. They were pilot tested in each country in respective lan-
guages and evaluated by country experts. The survey was then
administered in each country by well-trained interviewers,
following a standardized protocol provided by the Asian Health
Literacy Survey Consortium (AHLS), which was established by
research partners in these invited countries as academic repre-
sentatives of the Asian Health Literacy Association. This consortium
was responsible for coordinating the survey and standardizing the
procedure to manage and ensure the quality of interviews.

2.2. Sampling methods

Data in all participating countries were collected and coordi-
nated by each country's respective member of the Asian Health
Literacy Consortium. Samples were restricted to citizens aged 15
years and above, using similar sample selection criteria as in the
HLS-EU-Study, which was based on EUROBAROMETER criteria.12,15

The multi-stage random sampling methods were used in
different countries with different population structures. A
community-based nationwide survey was conducted in Taiwan, as
has been previously described in details,16 while community-based
city or regional surveys were conducted in five main cities in
Kazakhstan (Almaty, Aktobe, Atyrau, Ust-Kamenogorsk, and Kos-
tanay); the region of North Java in Indonesia (Semarang); three
main cities of Northern Vietnam, including urban, suburban, and
island areas in Hanoi, Hai Duong, and Haiphong; the central Kuala
Lumpur and Selangor regions and the Northern Perak regions of
Peninsular in Malaysia17; and one state and five regions in
Myanmar.18

2.3. Questionnaires and measurements

2.3.1. Health literacy survey questionnaire (HLS-EU-Q47)
The HLS-EU-Q47 contained 47 items measuring health literacy.

The perceived difficulty of each item was rated on a 4-point Likert
scale (1 ¼ very difficult, 2 ¼ difficult, 3 ¼ easy, and 4 ¼ very easy),
with a possible lowest mean score of 1 and a possible highest mean
score of 4. Therefore, the mean score varied from 1 to 4, and the
range of the mean score was (4�1 ¼ ) 3.13 The HLS-EU-Q47 was
based on a conceptual model of health literacy and measures four
competences to deal with health relevant information (access/
obtain, understand, appraise/judge/evaluate, and apply/use health
information) in three domains: health care, disease prevention, and
health promotion.3

The indices for health literacy were standardized to unified
metrics from 0 to 50 using the formula;

Index ¼ (mean e 1)*(50/3).
Where Index was the specific index calculated, mean was the

mean of all participating items for each individual, 1 is the minimal
possible value of the mean (leading to a minimum value of the
index of 0), 3 was the range of the mean, and 50 was the chosen
maximum value of the new metric. Thus, an index value was ob-
tained where 0 represented the lowest health literacy and 50 the
highest health literacy.12,15

With the agreement from the HLS-EU consortium, the HLS-EU-
Q47 was translated into Indonesian, Kazakh, Russian, Malay,
Myanmar/Burmese, Traditional Mandarin, and Vietnamese
(eAppendix 1), using the translation-back-translation method.19

The content of the questionnaire was verified by public health ex-
perts in each country to reflect cultural perspectives. The ques-
tionnaire was pre-tested for readability and understandability by
experienced survey researchers in each country.

2.3.2. Personal characteristics and socio-demographics
Questions on the following were requested from the re-

spondents during the survey: age (years), gender (male or female),
the highest education attainment (elementary school, junior high
school, senior high school, or college/university and above), ability
to pay for medication (very difficult, fairly difficult, fairly easy, or
very easy), and self-assessed social status (low, middle, or high).

2.4. Participant and data collection procedure

The interviewers contacted the selected participants and pro-
vided the self-reported questionnaire, and a total of 10,210 people
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in six countries participated in the study anonymously. In each
country, participants were invited to take part in face-to-face in-
terviews with well-trained interviewers following a standardized
protocol. A consent form was obtained from each participant, and
adequate time was allowed for all participants to answer the
questionnaire.

After excluding unsatisfactory responses that included signifi-
cant missing data in their questionnaire, the overall sample of
10,024 participants was analyzed, including 1029 from Indonesia,
1845 from Kazakhstan, 1600 from Myanmar, 462 from Malaysia,
3015 from Taiwan, and 2073 from Vietnam.

To ensure standardization and quality assurance in data collec-
tion, a standard work package was provided by the Consortium to
each country coordinator. The country-specific surveys were con-
ducted from February 2013 to December 2014. Each country pro-
vided technical reports and sent the data to the Consortium.

2.5. Ethical approval

The study was approved by the Institutional Review Board (IRB)
in all partner countries: the Joint IRB of the Taipei Medical Uni-
versity in Taiwan (TMU-JIRB No. 201305007); the Ethics Committee
of the Kazakhstan School of Public Health (No IRB - A043); the
Institutional Ethical Review Committee of Hanoi School of Public
Health, Vietnam (IRB of HSPH No. 014e254/DD-YTCC); the Insti-
tutional Ethical Review Committee of University of Medicine 1,
Yangon, Myanmar; the Institutional Ethical Review Committee of
Dian Nuswantoro University, Indonesia (No. 33/EC/FKM/2014); and
the Medical Ethics Committee, University Malaya Medical Centre,
Malaysia (MEC Ref. No: 896.34).

2.6. Data analysis

The survey questionnaires were translated into target languages
using a forward-backward translation process, which followed the
updated guideline for translation, adaptation, validation of in-
struments,19 and cultural perspectives were taken into account. The
questionnaires were also pre-tested by research partners in
selected countries. In this article, we analyzed the psychometric
properties of the HLS-EU-Q47 questionnaire in different countries
as follows:

2.6.1. Validity analyses
To establish construct validity, confirmatory factor analysis

(CFA) was conducted separately for the three health literacy do-
mains of health care, disease prevention, and health promotion, in
which items were loaded onto four hypothetical factors related to
finding, understanding, judging, and applying health information.
The fit of the data to the model was examined using goodness-of-
fit indices, including (i) absolute model fit: root mean square error
of approximation (RMSEA) and goodness-of-fit index (GFI); (ii)
incremental fit: adjusted goodness-of-fit index (AGFI), compara-
tive fit index (CFI), incremental fit index (IFI), and normal fit index
(NFI); and (iii) parsimonious fit, or the chi-square goodness-of-fit
test (i.e., the chi-square/degrees of freedom ratio [c2/df ratio]).
More satisfied indices indicate better construct validity of the
questionnaire.20

Item-scale convergent validity was examined using correlation
between the item and its own theoretical scale,21 which was
determined by the Pearson correlation coefficient. When the r-
value was between 0.36 and 0.67, it was considered moderately
correlated; r values between 0.68 and 1.0 were considered highly
correlated.22

Known-group validity was also assessed through comparison of
the means of general health literacy index between groups with

different education attainment (junior high school and below, se-
nior high school, or university and above), and social status (low,
middle, or high).23

2.6.2. Reliability analyses
Internal consistency was tested with Cronbach's alpha, and

values greater than or equal to 0.7 indicate satisfactory reliability.24

The split-half reliability was also examined.11,23

2.6.3. Floor and ceiling effects analyses
Due to the limited responsiveness of such a large-scale survey,

floor or ceiling effects, which refer to a high percentage of partici-
pants scoring possibly the lowest score or achieving possibly the
highest score, respectively, were concerned. Therefore, minimal
cut-offs for significant floor and ceiling effects were recommended,
and for the HLS-EU-Q47 scale, a percentage of 15% or more at floor
or at ceiling was considered a significant effect.25

All statistical analyses were performed using the IBM SPSS
Version 20.0, AMOS version 22.0 (IBM Corp, Armonk, NY, USA).26

The significance level was set at P < 0.05.

3. Results

The participants' characteristics were shown in Table 1.

3.1. Construct validity

The CFA was employed to test construct validity. The results
showed a good fit of the data to the hypothetical model for three
domains of health literacy in all the six countries. The RMSEA index
was less than 0.10, and other goodness-of-fit indices (GFI, AGFI, CFI,
IFI, and NFI) were 0.90 for most domains in different countries,
which is adequate to be considered a good model-data fit.20 In
particular, the AGFI was 0.85 for disease prevention health literacy
(DP-HL) and 0.86 for health care health literacy (HC-HL) in Vietnam,
and 0.86 for DP-HL in Malaysia, while the NFI index was 0.89 for
HC-HL in Indonesia, 0.87 for HC-HL and 0.88 for DP-HL in Malaysia,
representing a tolerable fit.27 The overall results supported the
fitness of the four-factor structure within each of the three domains
of the HLS-EU-Q47 (Table 2).

3.2. Item-scale convergent validity

Most of these items were shown to have satisfactory item-scale
convergent validity (item-scale correlation�0.40; Table 3). Item 45,
“the ability to join a sports club or exercise class if youwished”, was
shown to have a weak correlation (rho ¼ 0.31) with its own scale in
Myanmar.

3.3. Floor and ceiling effects

There were no significant floor or ceiling effects, as the per-
centages of people with the lowest scores or the highest scores of
health literacy were less than 15%. The percentage of scores at the
floor ranged from 0.1% to 0.3% in Taiwan, 0.6%e1.4% in Vietnam,
0.4%e0.8% in Kazakhstan, 0e0.1% in Myanmar, 0 in Indonesia, and
0e0.4% in Malaysia. In addition, the percentage of scores at the
ceiling ranged from 1.1% to 3.6% in Taiwan, 2.1%e4.6% in Vietnam,
5.2%e8.2% in Kazakhstan, 0.3%e3.3% in Myanmar, 0.3%e1.6% in
Indonesia, and 0.6%e2.6% in Malaysia (Table 3). These results
indicated that the responsiveness of HLS-EU-Q47 scale was satis-
factory for surveying the general public in these countries.
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3.4. Known-group validity

The results from simple linear regression analysis showed that
the health literacy scores were significantly different between
those with different levels of education (P from <0.001 to 0.011),
and with various levels of self-perceived social status (P from
<0.001 to 0.016) in these countries (Table 4).

3.5. Reliability

The reliability of the HLS-EU-Q47 was very high: the internal
consistency (Cronbach's alpha) for the 47 items was larger than
0.90 in all countries. Most of the sub-scales had high internal
consistency, except HC-HL in Myanmar and Malaysia and three
sub-scales in Indonesia, which were at acceptable levels

Table 1
Characteristics of participants and their general health literacy index score in six Asian countries.

Indonesia Kazakhstan Malaysia Myanmar Taiwan Vietnam

(n ¼ 1029) (n ¼ 1845) (n ¼ 462) (n ¼ 1600) (n ¼ 3015) (n ¼ 2073)

n % n % n % n % n % n %

Age, mean (SD) years 30.6 (12.5) 35.1 (15.8) 47.1 (6.6) 39.6 (14.3) 34.2 (16.8) 41.1 (17.1)
Gender
Women 570 55.4 1052 57.5 258 55.8 1015 63.5 1654 54.9 1182 57.3
Men 459 44.6 776 42.5 204 44.2 584 36.5 1361 45.1 880 42.7

Education
Elementary school 90 8.7 66 3.9 40 9.5 219 14.2 132 4.4 219 10.7
Junior high school 190 18.5 373 21.8 142 33.5 529 34.2 316 10.5 745 36.3
Senior high school 510 49.6 261 15.3 183 43.3 411 26.6 1263 41.9 656 31.9
College/University and above 239 23.2 1009 59.0 58 13.7 387 25.0 1301 43.2 434 21.1

Ability to pay for medication
Very difficult 13 1.3 124 7.3 31 6.9 19 1.2 160 5.3 221 10.8
Fairly difficult 150 14.6 255 15.1 195 43.4 245 15.4 784 26.2 715 34.9
Fairly easy 696 67.6 913 53.8 180 40.1 755 47.3 1603 53.5 950 46.3
Very easy 169 16.4 404 23.8 43 9.6 576 36.1 450 15.0 163 8.0

Self-assessed social status
Low 168 16.6 609 41.5 117 29.8 455 30.0 1181 40.1 877 43.2
Middle 744 73.7 603 41.1 208 52.9 866 57.1 1651 56.0 1056 52.0
High 98 9.7 255 17.4 68 17.3 195 12.9 114 3.9 98 4.8

Mean (SD) Gen-HL index 31.4 (5.8) 31.6 (9.3) 32.9 (7.2) 31.3 (8.7) 34.4 (6.6) 29.6 (9.1)

Gen-HL, General Health Literacy; SD, standard deviation.

Table 2
Construct validity of the HLS-EU-Q47 in six Asian countries with goodness-of-fit indices.

Modela Absolute model fit Incremental fit Parsimonious fit

RMSEA GFI AGFI CFI IFI NFI c2/df

Indonesia
HC-HL 0.07 0.94 0.90 0.90 0.90 0.89 6.06
DP-HL 0.07 0.94 0.90 0.91 0.91 0.90 6.56
HP-HL 0.06 0.95 0.93 0.94 0.94 0.92 4.16

Kazakhstan
HC-HL 0.05 0.96 0.95 0.97 0.97 0.96 6.10
DP-HL 0.06 0.95 0.93 0.96 0.96 0.96 8.53
HP-HL 0.06 0.96 0.94 0.97 0.97 0.96 7.32

Malaysia
HC-HL 0.08 0.90 0.86 0.90 0.90 0.87 3.95
DP-HL 0.09 0.90 0.86 0.91 0.91 0.88 4.53
HP-HL 0.06 0.94 0.91 0.96 0.96 0.93 2.55

Myanmar
HC-HL 0.08 0.93 0.90 0.92 0.92 0.91 9.94
DP-HL 0.07 0.94 0.91 0.94 0.94 0.93 9.11
HP-HL 0.06 0.95 0.93 0.94 0.94 0.94 6.92

Taiwan
HC-HL 0.07 0.94 0.91 0.93 0.93 0.92 17.37
DP-HL 0.08 0.94 0.91 0.94 0.94 0.93 17.74
HP-HL 0.07 0.95 0.92 0.95 0.95 0.95 14.26

Vietnam
HC-HL 0.07 0.94 0.91 0.94 0.94 0.94 11.60
DP-HL 0.10 0.91 0.85 0.91 0.91 0.91 21.85
HP-HL 0.07 0.94 0.92 0.95 0.95 0.94 10.69

AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; DP-HL, disease prevention health literacy; GFI, goodness-of-fit index; HC-HL, health care health literacy; HLS-
EU-Q47, European Health Literacy Survey Questionnaire with 47 items; HP-HL, health promotion health literacy; IFI, incremental fit index; NFI, normal fit index; RMSEA, root
mean square error of approximation; c2/df, relative chi-square.

a Four-factor model of each domain included finding, understanding, judging, and applying health information. The model-fit-indices were reported after dropping out
certain items from whole HLS-EU-Q scale; e.g. item 4 from Taiwan and Myanmar surveys, item 17, 24 from Vietnam survey, item 4, 15, 21 from Indonesia survey.
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(Cronbach's alpha 0.85 to 0.88). In addition, the split-half
Spearman-Brown coefficients ranged from 0.77 to 0.92 and were
satisfactory for Gen-HL and three domains (HC-HL, DP-HL, and HP-
HL) (Table 3).

4. Discussion

The results showed that the HLS-EU-Q47was a valid and reliable
tool to measure health literacy in selected Asian countries, with
satisfactory model-fit indices, evidence of known-group validity,
adequate item-scale convergent validity, no apparent floor/ceiling
effects, and high levels of internal consistency reliability.

4.1. Construct validity

The HLS-EU-Q47 was validated in six Asian countries, with
satisfactory goodness-of-fit indices according to confirmatory fac-
tor analyses after omitting certain low-loading items from the
whole scale.27 Specifically, some items with very low loading
(loading <0.4) on certain domains could be considered less

important,30 including item 4 for the survey in Taiwan and
Myanmar, items 17 and 24 for the survey in Vietnam, and items 4,
25, and 21 for the survey in Indonesia. All 47 items were useful for
surveys in Kazakhstan and Malaysia.

4.2. Item-scale convergent validity

Most items showed satisfactory item-scale convergent validity
(item-scale correlation �0.40).21 Item 45 in Myanmar showed a
weak correlation with its own scale and was suggested to be
dropped from the scale to improve the item-scale correlation in
Myanmar and the internal consistency reliability of HLS-EU-Q47.

4.3. Known-group validity

The HLS-EU-Q47was able to distinguish health literacy between
levels of education attainment and social status, as it had been
shown in previous studies that those with higher education or
social status were with better health literacy.12,15 This confirmed
the known-group validity of the tool.23 Additionally, the HLS-EU-

Table 3
Item-scale convergent validity, internal consistency reliability, and floor and ceiling effects of HLS-EU-Q47 in six Asian countries with various sampling populations.

Indonesia Kazakhstan Malaysia Myanmar Taiwan Vietnam

(n ¼ 1029) (n ¼ 1845) (n ¼ 462) (n ¼ 1600) (n ¼ 3015) (n ¼ 2073)

Item-scale convergent validity,range of correlations (rho)
Gen-HL 0.42e0.58 0.62e0.73 0.49e0.68 0.44e0.66 0.46e0.68 0.56e0.67
HC-HL 0.49e0.60 0.65e0.74 0.51e0.69 0.51e0.71 0.53e0.70 0.61e0.73
DP-HL 0.52e0.68 0.67e0.75 0.60e0.72 0.57e0.72 0.59e0.74 0.64e0.75
HP-HL 0.52e0.65 0.70e0.76 0.55e0.74 0.41e0.69 0.61e0.74 0.62e0.73

Reliability
Cronbach's alpha Gen-HL 0.94 0.97 0.96 0.96 0.96 0.97

HC-HL 0.85 0.93 0.88 0.88 0.89 0.92
DP-HL 0.88 0.94 0.91 0.91 0.91 0.92
HP-HL 0.88 0.94 0.91 0.90 0.92 0.92

Split-half Spearman-Brown coefficient Gen-HL 0.87 0.92 0.90 0.88 0.87 0.89
HC-HL 0.78 0.90 0.84 0.80 0.77 0.87
DP-HL 0.79 0.87 0.81 0.85 0.80 0.87
HP-HL 0.80 0.90 0.87 0.83 0.87 0.85

Floor effects, %
Gen-HL 0.00 0.40 0.00 0.00 0.10 0.60
HC-HL 0.00 0.50 0.00 0.00 0.10 1.40
DP-HL 0.00 0.50 0.20 0.10 0.20 1.20
HP-HL 0.00 0.80 0.40 0.10 0.30 1.00

Ceiling effect, %
Gen-HL 0.30 5.20 0.60 0.30 1.10 2.10
HC-HL 0.50 6.70 1.70 1.60 1.90 2.80
DP-HL 1.60 8.20 2.60 3.30 3.40 3.90
HP-HL 1.00 8.20 1.50 2.40 3.60 4.60

DP-HL, disease prevention health literacy; Gen-HL, General Health Literacy; HC-HL, health care health literacy; HLS-EU-Q47, European Health Literacy Survey Questionnaire
with 47 items; HP-HL, health promotion health literacy.

Table 4
Simple linear regression analysis for known-group validity of the HLS-EU-Q47 in six Asian countries.

b (95% CI)

Indonesia Kazakhstan Malaysia Myanmar Taiwan Vietnam

(n ¼ 1029) (n ¼ 1845) (n ¼ 462) (n ¼ 1600) (n ¼ 3015) (n ¼ 2073)

Education attainment
Junior high and below Reference Reference Reference Reference Reference Reference
Senior high 0.41 (�0.43 to 1.24) 0.97 (�0.46 to 2.39) 2.33 (0.87e3.80)** 2.22 (1.19e3.25)*** 1.12 (0.42e1.83)** 1.86 (0.97e2.75)***

University and above 2.95 (1.96e3.93)*** 3.08 (2.04e4.12)*** 2.75 (0.64e4.86)* 2.72 (1.66e3.77)*** 1.36 (0.66e2.06)*** 3.70 (2.69e4.71)***

Self-assessed social status
Low Reference Reference Reference Reference Reference Reference
Middle 0.78 (�0.19 to 1.76) 1.76 (0.73e2.80)** 1.99 (0.37e3.62)* 1.79 (0.81e2.77)*** 1.59 (1.10e2.07)*** 1.09 (0.30e1.89)**

High 2.45 (1.00e3.90)** 5.18 (3.83e6.52)*** 2.80 (0.66e4.95)* 2.61 (1.16e4.06)*** 3.59 (2.35e4.83)*** 8.76 (6.90e10.61)***

b, non-standardized coefficient; CI, confident interval; HLS-EU-Q47, European Health Literacy Survey Questionnaire with 47 items.
P values * 0.01 < P < 0.05, ** 0.001 < P < 0.01, ***P < 0.001.
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Q47 can predict the association between health literacy and asso-
ciated factors, such as education attainment and social status, in
these Asian countries, similar to previous studies using subjective
measures in European countries1,12,15 and Japan31 and using
objective measures like REALM32,33 or Newest Vital Sign (NVS)33 in
the United States. This suggested that the HLS-EU-Q47 could be
used to compare health literacy and its associated factors among
countries with significant cultural variations.

4.4. Floor and ceiling effects

Since the percentages of people who had the lowest and the
highest health literacy scores at floor and ceiling were both less
than 15%, no significant floor/ceiling effects in the general public in
these Asian countries was identified. The results indicated that the
HLS-EU-Q47 was able to differentiate individuals with low or high
health literacy in different languages, making it a valid tool to
measure health literacy in several Asian countries.25,28

4.5. Reliability

The instrument was reliable, with high internal consistencies of
HC-HL, DP-HL, and HP-HL similar to those identified in the original
HLS-EU survey (Cronbach's alphas 0.87 to 0.97).12 This results
represented equivalence and consistency among the responses to
items of HLS-EU-Q47 in both Europe and Asia,29 suggesting that
these items were homogenous in measuring people's health liter-
acy. The internal consistency reliability was robust, with no floor/
ceiling effects.25 The satisfactory split-half Spearman-Brown reli-
ability suggested additional equivalence of the scale, assuring
equivalence reliability of the HLS-EU-Q47.11 The HLS-EU-Q47
seemed to be a reliable survey tool in different Asian countries.

4.6. Limitations

The external validity of the tool may be limited by the sampling
in this study, which may not have ensured adequate representa-
tiveness for the whole countries in Indonesia, Kazakhstan,
Malaysia, Myanmar, and Vietnam. In general, proportions of
women participants were higher than those of men. These pro-
portions were similar to representative data in each country; in
Myanmar the male:female ratio is about 98:100, so there are more
females than males.34 Traditionally, males were responsible for
earning income and females were responsible for housekeeping.
Therefore, when surveys were conducted in households at working
times (day time) of working days (Monday to Friday), the propor-
tion of women would be expected to be higher than men. In
addition, with limited resources, use of a proportionate sampling
method (weighting) was not practical in the current study. We plan
to conduct future researches using weighting methods and
nationwide sampling in these countries in Asia. Furthermore, the
sample size was relatively small in Malaysia. This might affect the
extrapolation of results from the survey. Therefore, the results of
this study should not be interpreted as results from national
representative sampling. However, the multistage sampling
method to select the participants had been applied across all
countries to support the rigor of the study. Although the study
provided evidences for potential use of the comprehensive health
literacy survey tool (HLS-EU-Q47) in Asia, we could not examine
the test-retest reliability due to the cross-sectional design of the
present study, and we were not able to assess convergent validity.
Further psychometric testing is needed to explore the wider use of
the HLS-EU-Q47 tool in different populations and with different
study designs.

4.7. Implications

Health literacy is a dynamic product of the interactions between
individuals, patients, employees, organizations, and systems.35 On
one hand, health literacy is influenced by aspects of the health care
system at the population level3; which reflects the enormous
complexity in the delivery of effective healthcare and quality health
outcomes.3,36 Better health literacy enables health-friendly envi-
ronments, efficient health policies, effective health promotional
efforts, better self-care with fewer health risks, and is associated
with better health care outcomes and lower health costs.4,37 The
HLS-EU-Q47 is therefore shown to be a valid tool to provide
comprehensive measurement.

It is suggested that researchers follow guidelines while trans-
lating, adapting, and validating the HLS-EU-Q47 for use in other
countries in Asia, with cultural competence considered.19 More-
over, guidelines suggest using the same tool and sampling method
to provide comparable results and to identify associated factors
with health literacy between countries19; however, developed as a
research tool rather than a screening tool, the HLS-EU-Q47 was
relatively long and demanded substantial resources for data
collection.

5. Conclusions

This study was the first to investigate the psychometric prop-
erties of HLS-EU-Q47 in Asia. Based on the results, the HLS-EU-Q47,
which can serve as a comprehensive health literacy survey tool, was
found to be a reliable, valid tool in several countries in Asia. We
suggest using the same tool to assess health literacy in different
countries and provide practical international comparison in the
future.
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