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Abstract
Background: The European Health Literacy Survey Questionnaire (HLS-EU-Q47) is becoming a widely
used tool to measure health literacy (HL), including in Malaysia. There are efforts to reduce the 47-item
scale to parsimonious short item scales that still re�ect the assumptions and requirements of the
conceptual model. This study used con�rmatory factor analysis to reduce the 47-item scale to a short
scale that can offer a feasible HL screening tool with su�cient psychometric properties.   

Methods: A cross-sectional survey was conducted on the Malaysian population based on ethnic
distribution to ensure that the short version instrument re�ects the country’s varied ethnicities. The survey
was administered by well-trained interviewers working for the Ministry of Health Malaysia. A total of 866
responses were obtained. Data was analysed using multi-factorial con�rmatory factor analysis (CFA)
with categorical variables.

Results: The analysis resulted in a satisfactory 18-item model. There were high correlations among the 18
items. The internal consistency reliability was robust, with no �oor/ceiling effects. These results
represented equivalence and consistency among the responses to items, suggesting that these items
were homogenous in measuring Malaysian health literacy. The strong convergent and discriminant
validity of the model makes the proposed 18 items a suitable short version of the health literacy
instrument for Malaysia.

Conclusions: The researchers propose the 18-item instrument to be named HLS-M-Q18. This short version
instrument may be used in measuring health literacy in Malaysia as it achieved robust reliability,
structural validity and construct validity that ful�lled goodness-of-�t criteria.

Background
Health literacy does not only measure the ability to seek information on the importance of health. It is
also an asset to the individual as it empowers their health status continuously.  Health literacy has the
potential to be a risk factor to individuals who suffer from illness or disease if their level of literacy is low.
This could further deteriorate their health status [1]. Health literacy is a necessity in ensuring better health
levels. In general, the information seeking activity on health will lead to an increase in an individual’s
health literacy level [2,3].

In the Malaysian context, an extensive health literacy study has not been conducted. Even so, there are
more segmentised studies that consist of speci�c groups with various forms of measurements [4,5].

It is thus vital for local authorities such as the Health Ministry of Malaysia to explore and monitor the
Malaysian health literacy level at a greater and inclusive scale.  It is only from this data that the ministry
can initiate projects and activities to increase the health literacy level of Malaysians cutting across age,
education level and socioeconomic status.
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To achieve this, it was suggested that the measurement of health literacy be incorporated into the
Malaysian National Health Morbidity Survey (NHMS) 2019 to measure health literacy levels among
Malaysians. The HLS-EU instrument was developed by Sorenson et al. based on a systematic review on
de�ning and conceptualising the health literacy framework [6]. The Sorensen systematic review evaluated
17 de�nitions and 12 models of health literacy concepts. They have proposed an integrative conceptual
model that consists of 12 dimensions – knowledge, motivation and ability to access, understand,
appraise and apply health information in the context of health care, disease prevention and health
promotion.

However, the HLS-EU contains 47 items (HLS-EU-Q47) and is rather extensive to be adapted into the
NHMS 2019. Thus, the objective of this study was to shorten the instrument into a concise set of items
for use in the survey.

Methods
Study design

An earlier population-based cross-sectional study [7] has validated the suitability of HLS-EU-Q47 for the
Malaysian context. The present study also employed a cross-sectional design on the Malaysian
population based on ethnic distribution to ensure that the short version instrument re�ects the country’s
varied ethnicities. Participants were between the age of 18 to 60 years old. The previously validated
English and Malay language HLS-EU-Q47 questionnaires [7] were utilised, however through a 3-level face
validation process, our researchers have restructured the sequence of some items to allow for better
comprehension and reduce confusion for respondents. Some items were also reworded upon
recommendation by health education experts through the face validation stage.

The survey was administered by well-trained interviewers working for the Ministry of Health Malaysia.
Three states were selected (Selangor, Kuala Lumpur and Sarawak) to represent the distribution of
multiple ethnicities, as well as the distribution of urban and rural areas. The selection of areas were made
based on referral and advice by the District of Jurisdiction Malaysia, Rural Master Plan Malaysia, and
previous literature [8].

Ethical Approval

This study was submitted for ethical review and received ethical approval from the National Medical
Ethics Committee Malaysia which governs all medical/health related research in Malaysia. The National
Medical Research Registration (NMRR) ID obtained for this study is 41882 and approval number is
NMRR-18-1320/41882. The NMRR approval is the only ethical approval needed as this project was
submitted under the Ministry of Health Malaysia and the National Medical Ethics Committee Malaysia is
the Ministry’s Institutional Regulatory Board for Ethical Approval.
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            All respondents were above 18 years old and therefore involved no minors. All respondents also
signed a written consent form clearly stating their rights and nature of participation in the study before
being asked to answer the survey. This consent form was also submitted and approved by the National
Medical Ethics Committee Malaysia.

Sampling method

Multi-stage random sampling was used in this study. Speci�cally, there were three stages involved,
utilising several sampling techniques (quota sampling, cluster sampling and simple random sampling) to
allow random data collection. The three stages are as in Figure 1. The researchers made the decision to
prioritise an inclusive Malaysian sample based on ethnicity and urban/rural strata due to constraints in
resources. This was to ensure that the smaller groups were adequately represented in the sample. The list
of states, ethnicities and urban/rural distribution required for this study are as presented in Table 1.

In stage 1, quota sampling based on ethnicities and urban/rural distribution were used to select three
Malaysian states. Ethnic distribution should be a standard in sampling multiracial populations to ensure
inclusivity of the sample [9]. States from both Peninsular Malaysia and Borneo were selected to represent
the diverse ethnicities in Malaysia. For the purpose of urban and rural distribution, Kuala Lumpur was
selected to represent the urban area majority. This is justi�ed as Kuala Lumpur has the highest urban
population in Malaysia. Sarawak was selected to represent the rural distribution, as well as to give more
balanced representation of the minority ethnic groups. Selangor represents both urban and rural areas
and has a balanced ratio in ethnic group distribution. Selection of the three states was decided upon
discussion between researchers and the Ministry of Health Malaysia.

In stage two, researchers utilised cluster sampling to determine districts of choice. District sampling for
Selangor was determined based on the demographic distribution list published by the Selangor Economic
Development Unit, as well as extant literature [8]. For selection of districts in Kuala Lumpur, researchers
used data provided by the Department of Information, Ministry of Communications and Multimedia
Malaysia; and for selection of districts in Sarawak, the selection of districts was guided by data provided
by the State Director of the Fire and Rescue Department. The de�nitions of rural and urban were
determined by the National Department of Statistics and The Rural Master Plan, published by the Ministry
of Rural Development Malaysia.

In stage three, respondents were selected based on a simple random sampling technique based on
several criteria (i.e., Malaysian, aged 18 and above, resident in the chosen state, able to make health
decisions for themselves). This is also the same protocol criteria used by the Asian Health Literacy
Consortium. Only one person was selected in each household, in which the eldest household member
would be chosen if there was more than one person who met the respondent selection criteria (similar
technique used in literature) [10].

Sample size was calculated based on the minimum requirement for CFA rule of ten [11]. Based on the 47
items, the study would need a minimum of N=470 in order to perform CFA with a 95% con�dence level.
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However, the researchers decided to increase the number of respondents to improve the con�dence
interval, thereby reducing the margin of error [12].

Data collection was conducted between 25th June 2018 to 14th July 2018, involving 18 enumerators.
Respondents took an average of 30-40 minutes to �ll in the questionnaire.

Questionnaire and measurement

The health literacy survey questionnaire (HLS-EU-Q47) contained 47 items measuring health literacy. The
perceived di�culty of each item was rated on a 4-point Likert scale which ranged from 1 = very di�cult to
4 = very easy. The HLS-EU-Q47 was developed based on a conceptual model of health literacy which
measures four individual competencies (the ability to access, understand, appraise, and apply health
information) across three domains i.e: health care, disease prevention and health promotion.

Participant and data collection procedure

The enumerators went from house to house within the selected areas and provided the self-reported
questionnaire to be answered. A consent form was �lled in and obtained from each participant. Although
the researchers aimed to collect responses from 800 respondents, a total of 866 complete responses with
no missing data were obtained throughout the data collection period and analysed. All trained
interviewers wore the Ministry of Health uniform and identity card to avoid misunderstanding and protect
the interest of both researchers and respondents.

Data Analysis

Selection of items and validity analyses

The analysis procedures utilised in this study closely follow those conducted by previous studies
[13,14,15] to allow for �exibility in exploring the relationships between variables in the model, not limited
to model and item evaluation. To establish construct validity, CFA was conducted separately for the three
health literacy domains of health care, disease prevention, and health promotion. The �t of the data to the
model was examined using goodness-of-�t indices, including (i) absolute model �t: root mean square
error of approximation (RMSEA) and goodness-of-�t index (GFI); (ii) incremental �t: adjusted goodness-
of-�t index (AGFI), comparative �t index (CFI), incremental �t index (IFI), and normal �t index (NFI).

Reliability analyses

Internal consistency was tested with Cronbach's alpha, and values greater than or equal to 0.7 indicate
satisfactory reliability.

Results
Table 2 shows that out of the total 866 respondents, 303 were males (35.0%) and the remaining 563 were
females (65.0%). As for the age of the respondents, the average year of birth was 1984 and this
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subsequently indicates that the majority of the respondents consisted of the Generation Y (1977 – 1994)
group, representing half of the sample at 442 respondents (51.0%).

Selection of items and validity of health literacy model

A CFA was conducted to produce a model with good �t indices and a set of items which are suitable for
the measurement of health literacy. To validate the construct, the researchers referred to the CR, AVE,
MSV, and ASV values [16]. CR values above 0.7 and AVE values exceeding 0.5 indicate good convergent
validity whereas MSV and ASV values that are smaller than AVE indicate good discriminant validity of the
constructs.

The test results indicate that the model �t did not adhere to goodness-of-�t indices (Table 3). The
analysis indicated that the �rst tier of CFA resulted in χ2=21718.433, df =6867, p=0.000, χ2/df = 8.007,
GFI = 0.664, CFI = 0.683, NFI = 0.654, TLI = 663. and RMSEA = 0.090. Meanwhile the CMIN/df showed
that the value exceeded 5. These results illustrated that the model was not compatible with the data of
the study. Nevertheless, in the aspect of construct validity, the model had produced good convergent and
discriminant validity (Table 4).

To improve the model �t, a modi�cation model was developed to determine the measurable items that
complied with goodness of �t indices and displayed good convergent and discriminant validity.

To determine whether the model developed met the goodness-of-�t indices, modi�cations were made to
the original model. The result in Table 3 exhibited that the modi�cation model ful�lled the goodness-of-�t
indices with χ2=395.956, df =121, p=0.000, χ2/df = 3.272, GFI = 0.950, CFI = 0.955, NFI = 0.937, TLI =
0.943 and RMSEA = 0.051. This �nding further illustrated that the items used to measure the health
literacy model were suitable with 18 items with the data of the study.

Furthermore, the modi�cation model showed strong construct validity in the aspects of convergent and
discriminant validity (Table 5). Even so, the developed model would not be able to retain the original sub-
domains in the original 47-item health literacy model from previous survey tools [6].

Instrument reliability

Table 6 illustrates the summary for instrument validity which refer to the Cronbach’s alpha values. All of
the health literacy domains in the 18-item model indicate reliability levels (more than 0.7) across the three
domains (healthcare, health promotion, and disease prevention).

The construct validity has also been reviewed by observing the Pearson correlation values of each item
against the total scores of the measured variables. Based on previous literature, correlation values above
0.25 are good and signal high construct validity [16]. Correlation scores can be categorised into 3
different stages; low (0.10 to 0.29), average (0.30 to 0.49) and high (0.50 to 1.00) [17]. The result of this
study has shown that the correlation value of each item with their overall domain value is good (0.414 to
0.734).
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Discussion
The purpose of this study was to produce a set of items suitable to measure health literacy in Malaysia
through the adaptation of the HLS-EU model. Structural equation modelling was used to conduct a
con�rmatory factor analysis. The results showed that the HLS-EU-Q47 was not an ideal �t to the
Malaysian data. However, a modi�ed model containing 18 items was found to be valid and reliable in
measuring health literacy in Malaysia. The 18-item model, the HLS-M-Q18, showed satisfactory �t indices
as well as good convergent and discriminant validity.

Item selection and structural validity        

The HLS-M-Q18 was validated among 866 respondents. CFA is an important step to con�rm the domains
of health literacy and de�ne its structure. The HLS-EU-Q47 instrument was designed to measure the
multiple aspects of health literacy, namely accessing, understanding, evaluating and applying health
information in the contexts of health care, disease prevention and health promotion. The initial model
(HLS-EU-Q47) showed poor goodness-of-�t and was therefore modi�ed to achieve acceptable �t indices.

In evaluating model �t, guidelines suggested by previous literature were adhered [13]. The researchers
constructed three modi�cation models and the results were satisfactory with an 18-item model. There
were high correlations among the 18 items, ranging from 0.414 to 0.734 using Pearson Correlation.

The modi�cation model, HLS-M-Q18, consisted of 18 items that retained 9 out of the 12 original domains
of the HLS-EU-Q47. For health care, the model retained only three out of the four sub-domains:
understanding, appraising and application of information. Three domains were retained for disease
prevention and health promotion: seeking, understanding and appraising of information. The exclusion of
three original domains of the HLS-EU-Q47 may have decreased the conceptual representation of the
original model but has resulted in a valid and reliable measure with increased utility for the Malaysian
population.

The HLS-M-Q18 showed satisfactory convergent and discriminant validity (CR > 0.7, AVE > 0.5, MSV <
AVE and ASV < AVE), demonstrating that the items within the sub-domains were adequately related and
that the sub-domains were su�ciently different from one another.

Reliability

The instrument (HLS-M-Q18) was reliable, with high internal consistencies. All sub-scales achieved
Cronbach’s alpha of 0.80 and above, and the overall instrument achieved 0.91. These results represented
equivalence and consistency among the responses to items of HLS-M-Q18, suggesting that these items
were suitable in measuring people's health literacy in the Malaysian context. The internal consistency
reliability was robust, with no �oor/ceiling effects. However, the results are different as compared to the
previous version of HLS-EU-Q16 [2,16]. This indicates that the model hinges on the context of the country.
The HLS-EU-Q16 did not achieve a good model �t in the Malaysian population. Therefore, the researchers
used the HLS-EU-Q47 as a benchmark to shorten its version for the context in Malaysia. This is in line
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with many other studies that utilised the HLS-EU-Q47 as a benchmark for reducing the items for their
respective countries [2,7,18].

Limitations

Sampling for the survey was conducted using a quota sampling procedure that was based on population
parameters such as ethnicity and place/ area of residence. Data was collected from three selected states
in Malaysia. Due to the random sampling procedure utilised prioritising ethnic group and urban/ rural
stratas, this study did not precisely re�ect the current gender and age distribution in Malaysia. In this
study, 65% of our respondents were women while the Malaysian population estimates women at 49%
[19]. The age distribution in this study observed a high proportion of respondents between the ages of 25
to 42 years (51% of the sample) as compared to the Malaysian population which indicates that only
32.9% Malaysians are between the ages of 25 and 44 [19]. The use of the HLS-M-Q18 within larger
Malaysian settings would provide further evidence on the validity and reliability of the instrument,
particularly with the country’s ethnic, age, gender and social economic composition taken into
consideration.

            A second limitation of the study is that, as with most short-version instruments, the HLS-M-Q18
may not be able to measure each health literacy domain independently. Rather, it is most appropriate for
the measurement of health literacy as a single, uni�ed domain. As a consequence, the shortened
instrument may not be suitable for all situations. The validity and reliability of instruments are commonly
compromised in their shorter versions. It was therefore important that convergent and discriminant
validity of the HLS-M-Q18 were met, as demonstrated in this study.

Implications

Previous research recommended that the HLS-EU-Q47 be used for a comprehensive measurement of
health literacy [7]. Even so, the authors also suggest that cultural settings be considered when adapting
the instrument for use, emphasising the importance of testing and validating in a population to ensure
suitability. At the same time, a shorter version of the health literacy instrument is preferable due to its
practicality of use, especially when used in combination with the measurement of other health variables
(such as in the National Health Morbidity survey). With the development of the HLS-M-Q18, health literacy
in Malaysia is able to be measured with minimal di�culty and a shorter response time.

Conclusions
The HLS-M-Q18 model developed through this study has resulted in 18 items measuring health literacy in
the Malaysian context. This short version instrument may be used in measuring health literacy in
Malaysia as it achieved robust reliability and structural validity that ful�lled goodness-of-�t criteria.
However, to improve generalisability of �ndings, more validation studies should be conducted taking into
consideration the limitations of this study.
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DP: Disease Prevention; HC: Healthcare; HP:Health Promotion; CR:Composite Reliability; AVE: Average
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Table 1

Sample Distribution
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State                                        Locality            Ethnicity            n        Area
Selangor                                   Urban               Malay               299       *Shah Alam

(6.298mil = 58.2%)                    (93.3%)                                                   - Seksyen 1-5

n=466                                       n=435               Chinese            103       - Seksyen 31

                                                                                                            - Seksyen U8

                                                                        Indian               33         - Seksyen U9

                                                                                                            - Seksyen U13

 

                                                Rural                 Malay               21         *Hulu Langat

                                                (6.7%)                                                   - Sesapan Kelubi Village

                                                n=31                 Chinese            7                        - Sesapan Batu Rembau

Village 

                                                                        Indian               3          - Sungai Jai Village

                                                                                                            - Taman Indah PKNS

 

Kuala Lumpur                            Urban               Malay               82         - Segamat and

(1.782mil = 16.5%)                    (100%)                                                  Lembah Pantai

n=132                                       n=132               Chinese                          38

                                   

                                                                        Indian               12                    

 

 

Sarawak                                    Urban               Bumiputera       91         - Kuching

(2.741mil = 25.3%)                    (57.8%)                                    

n=202                                       n=117               Chinese            26        

                                               

                                                                        Indian               0         

                                               

                                                Rural                 Bumiputera       66         - Sarikei (Maradong) and

                                                (42.2%)                                                      Samarahan (Simunjan)

                                                n=85                 Chinese                          19       
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                                                                        Indian               0

Note : Location of study is determined by population density and ethnic distribution

 

Table 2

Characteristics of participants.

Variables                                                         n                                  %
Gender                        

            Male                                                     303                               35

            Female                                                 563                               65

Year of birth                                                      Min = 1984.37 (12.07)

            Baby Boomers (1950 – 1965)                 101                               11.7

            Generation X (1966 – 1976)                   111                               12.8

            Generation Y (1977 – 1994)                   442                               51.0

            Generation Z (1995 – 2012)                    212                               24.5

 

Table 3

Goodness of fit indices for the 47-item model and the modification model.
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Goodness of fit indices           Overall 47 Items (HLS-EU)       Modification model

                                                                                                (final model)
CMIN                                        8159.118                                  395.956

CMIN/DF                                  8.007                                        3.272

Df                                             1019                                         121

p                                              0.000                                        0.000

GFI                                           0.664                                        0.950

NFI                                           0.654                                        0.937

IFI                                            0.684                                        0.955

CFI                                           0.683                                        0.955

TLI                                           0.663                                        0.943

RMSEA                                    0.090                                        0.051

 

Table 4

Overall model for convergent and discriminant validity.

Health literacy domains           CR        AVE     MSV     ASV     HC        DP        HP
HC                                            0.963    0.866    0.733    0.708    0.931                

DP                                           0.981    0.928    0.748    0.716    0.827    0.963   

HP                                            0.971    0.895    0.748    0.740    0.856    0.865    0.946

HC-Healthcare; DP-Disease Prevention; HP-Health Promotion; CR-Composite Reliability; AVE-Average Variance
Extracted; MSV-Maximum Shared Variance; ASV-Average Shared Variance

 

Table 5

Convergent and discriminant validity for the modification model.

Health literacy domain CR        AVE     MSV     ASV     DP        HC        HP
DP                                           0.982    0.948    0.566    0.512    0.974                

HC                                            0.987    0.962    0.801    0.630    0.677    0.981   

HP                                            0.940    0.842    0.801    0.683    0.752    0.895    0.917

DP-Disease Prevention; HC-Healthcare; HP-Health Promotion; CR-Composite Reliability; AVE-Average Variance
Extracted; MSV-Maximum Shared Variance; ASV-Average Shared Variance
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Table 6

Cronbach’s alpha values.

Domain Positioning of HLS-47 in the
questionnaire

HLS-EU
(47)

Item-total
correlation

Alpha
Cronbach

if item
deleted

Alpha Cronbach
values

Healthcare                     Q1.36               15                     .423                  .797                  0.798

                                    Q1.30               11                     .601                  .754     

                                    Q1.35               7                      .529                  .772     

                                    Q1.28               16                     .587                  .759     

                                    Q1.27               9                      .598                  .756     

                                    Q1.31               6                      .589                  .758     

 

Health promotion           Q1.21               39                     .511                  .778                  0.798

                                    Q1.39               41                     .569                  .764     

                                    Q1.40               42                     .633                  .749     

                                    Q1.41               47                     .497                  .781     

                                    Q1.44               37                     .520                  .775     

                                    Q1.47               44                     .598                  .757     

 

Disease prevention        Q1.4                 21                     .414                  .844                  0.835

                                    Q1.8                 18                     .510                  .830     

                                    Q1.12               23                     .734                  .782     

                                    Q1.11               19                     .661                  .797     

                                    Q1.13               27                     .729                  .784     

                                    Q1.14               25                     .624                  .805     

HLS-M-Q18                                                                                                                   0.906
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Figure 1

The multi-stage random sampling procedure.
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