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Abstract
Background

Health literacy (HL) plays an important role in shaping adolescent health, particularly
during a developmental stage characterized by increasing autonomy and active
engagement with health information. Nevertheless, Malaysia has limited validated tools
specifically designed to assess HL among adolescents. The Health Literacy for School-
Aged Children (HLSAC) instrument is a theory-driven, capability-based measure
developed for school contexts and extensively applied in international research. Therefore,
this study aimed to translate and culturally adapt the HLSAC questionnaire and to assess
its psychometric properties among Malaysian adolescents.

Methods

This study employed a cross-sectional design, following internationally recognized
guidelines for cross-cultural instrument adaptation. The research team translated the
HLSAC questionnaire into Malay using a forward-backward translation procedure and
subsequently evaluated translation validity through expert review and assessed face
validity among adolescents. The study quantified content and face validity using the
Content Validity Index (CVI), Content Validity Ratio (CVR), and Face Validity Index (FVI).
Construct validity was examined using exploratory and confirmatory factor analyses (EFAs
and CFAs) based on pilot data from 128 adolescents aged 13-16 years recruited from
school-based settings in Selangor, Malaysia. The study assessed internal consistency
reliability using Cronbach's alpha and McDonald's omega.

Results

The HLSAC Malay version demonstrated excellent content validity (S-CVI/Ave = 0.99) and
strong face validity (S-FVI/Ave > 0.97). EFA supported a unidimensional factor structure,
with all items showing acceptable factor loadings (0.46-0.69). CFA confirmed good model
fit (CFI =0.945; TLI=0.930; RMSEA =0.055; SRMR =0.058). The scale demonstrated
good internal consistency (Cronbach's a =0.806; McDonald's w =0.809).

Conclusions

The Malay version of the HLSAC is a valid and reliable instrument for assessing health
literacy among Malaysian adolescents. Its suitability for school-based administration
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supports its application in adolescent health research, population monitoring, and health
promotion initiatives, while facilitating cross-national comparisons.

Background

Researchers increasingly recognize health literacy (HL) as a key determinant of health
across the life course, particularly during adolescence, a period marked by rapid cognitive
development, greater autonomy, and increased engagement with health information.
Health literacy (HL) is conceptualized not as mere knowledge accumulation but as a
dynamic capability that enables individuals to acquire, process, evaluate, and apply health-
related information to make decisions and adopt health-promoting behaviours. [1]. Within
this framework, adolescents actively interpret and negotiate health information within
complex social and cultural environments shaped by schools, peers, family influences, and
digital media exposure [2-4]. Accordingly, researchers increasingly view adolescent HL as
an adaptive competence closely linked to agency, self-awareness, and critical engagement
rather than as a purely functional skill [5].

Adolescence represents a critical window for HL. development because health-related
behaviours established during this period, such as dietary practices [6], physical activity
[7]1, and preventive behaviours [8]. Often persist into adulthood and exert long-term public
health consequences [9-11]. Early preventive efforts are therefore essential. HL-based
interventions have gained prominence as a strategic approach to strengthen adolescents'
capacity to make informed decisions and to adopt and sustain health-promoting
behaviours across the life course [12]. By enhancing cognitive and critical competencies
during this formative stage, such interventions may generate lasting benefits that extend
into adulthood.

Schools provide an especially appropriate context for implementing and evaluating HL
interventions. They offer structured and equitable environments that support learning,
social interaction, and the development of transferable life skills. Effective school-based
HL initiatives must therefore adopt a comprehensive approach that addresses not only
individual competencies but also the broader school environment, curriculum, and family
or community engagement [13]. In parallel, systematic monitoring and evaluation are
necessary to assess changes in HL. competencies and to determine whether improvements
translate into meaningful behavioural outcomes in real-world educational settings [14].
Robust, developmentally appropriate measurement tools are thus central to advancing the
evidence base for adolescent HL research and informing policy-relevant decision-making.

In Malaysia, HL research has historically focused on adults, supported by validated
instruments such as the HLS-M-Q18, which is used in national surveys [15]. In contrast,
adolescent-specific measurement remains limited [16]. However, the recent validation of
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the Malaysian Measurement of Health Literacy Among Adolescents Questionnaire
(MyMOHLAA-Q) represents important progress [17]. Ongoing methodological challenges
highlight the need for complementary instruments grounded in strong theoretical and
cross-cultural foundations.

The Health Literacy for School-Aged Children (HLSAC) instrument offers such a
framework, aligning conceptually with school-based adolescent research and
demonstrating international applicability [18, 19]. Although English is widely spoken as a
second language in Malaysia, Malay is the national language and the primary medium of
instruction in national schools. A validated Malay version of the HLSAC is therefore
essential to ensure semantic comprehension across diverse socioeconomic groups and
rural populations, where English proficiency may vary. Translating and validating the
HLSAC within the Malaysian context thus represents a necessary step to strengthen
adolescent HL assessment and enableeaningful cross-cultural comparisons [20, 21].

Study aims

This study aims to validate the HLSAC instrument for Malaysian adolescents. By validating
a capability-based, school-oriented HL measure within the Malaysian context, this study
seeks to strengthen adolescent HL assessment, support cross-cultural comparability, and
inform school-based health promotion and public health research.

Methods

This study employed a systematic, sequential methodological approach to translate,
culturally adapt, and validate the HLSAC questionnaire for Malaysian adolescents. The
researchers began with a forward-backward translation and cultural adaptation process
guided by established recommendations to ensure semantic, conceptual, and cultural
equivalence between the original and Malay versions [21, 22]. They subsequently
evaluated translation validity through expert review and adolescent cognitive assessment.
The team then assessed content validity and face validity to confirm the relevance, clarity,
and appropriateness of the items for the target population. Following these validation
stages, the researchers conducted a pilot pretest to examine item performance and
internal consistency. Finally, they evaluated construct validity using an exploratory factor
analysis (EFA) to identify the underlying factor structure, followed by a confirmatory
factor analysis (CFA) to test the hypothesized measurement model. Figure 1 summarises
the sequential methodological procedures undertaken in this study.

Study design
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The current study used a cross-sectional design to translate, culturally adapt, and validate
the HLSAC questionnaire among Malaysian adolescents. The participants included
adolescents aged 13-16 years who could read and communicate in Malay and English,
were in good physical health on the day of data collection, and agreed to participate. The
research team selected one secondary school using purposive sampling, obtained approval
from the Ministry of Education, and obtained institutional consent from the school
administration. Within the selected school, the team randomly selected one class from
each grade level (Forms 1-4), which represented 13-16 years each, and all students in the
selected classes were eligible to participate in the study.

The research team conducted data collection after receiving formal permission from the
school principal. Participants completed the questionnaire independently in approximately
15-30 minutes, depending on their class level. The research team offered minimal
guidance and provided clarification of instructions only when required, ensuring that
responses reflected participants' own understanding. The team obtained written informed
consent from teachers, who served as legal guardians, and assent from students.
Participation was voluntary, and the team ensured confidentiality and anonymity by using
coded identifiers and restricting access to the research team.

A total of 128 adolescents participated, providing an adequate sample for exploratory and
preliminary confirmatory factor analyses in line with methodological recommendations
[23, 24].

The Instrument

The HLSAC questionnaire is a self-administered instrument developed for school settings
and originally validated among adolescents aged 13-15 years in Finland [18].
Conceptually, HLSAC encompasses five domains: theoretical knowledge, practical
knowledge, critical thinking, self-awareness, and citizenship, each represented by two
items [18]. Although these domains reflect the theoretical framework underpinning the
instrument, HLSAC is operationalized and scored as a single global measure of subjective
health literacy. Previous empirical studies have similarly supported a unidimensional
factor structure despite its multidimensional conceptual basis.

The scale comprises 10 items rated on a four-point Likert scale ranging from 1 ("not at all
true") to 4 ("absolutely true"), with higher total scores (range 10-40) indicating greater
perceived health literacy. Scores are categorized as low (10-25), moderate (26-35), and
high (36-40). The original validation study reported excellent internal consistency
(Cronbach's a =0.93) [25]. The research team obtained formal permission from the
original developer to translate and adapt the instrument for use in the Malaysian context.
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Translation and Cultural Adaptation

The researchers conducted a systematic translation and cultural adaptation of the HLSAC
questionnaire to ensure conceptual equivalence, cultural relevance, and clarity for
Malaysian adolescents. In accordance with established cross-cultural adaptation
guidelines [26-28], two bilingual experts independently performed forward translations,
while two English-language experts conducted backward translations. The research team
synthesized these versions into a preliminary Malay version (HLSAC_MO).

Adolescents aged 12-16 years participated in face validity assessment through focus
group discussions, which informed item refinement and produced an improved version
(HLSAC_MO0.1). Subsequently, a multidisciplinary panel of six experts independently
evaluated translation validity using a seven-point rating scale to assess language and
meaning equivalence. Following established cutoff criteria [28], the researchers
retranslated unacceptable items (mean > 2.5) and refined problematic items (mean =1.6-
2.5), while items with a mean score of 1.0 indicated optimal equivalence. After
incorporating expert feedback, the team finalized the Malay version (HLSAC_MO0.2).

Table 1
The expert panel involved in translation and content validation

Expert role Translation Content Years of professional
validation g;—llidation (n=  experience (range)
(n=6)

Health education officers 2 3 10-20

Nutrition officer 1 1 10

Instrument development 1 2 10-20

specialists

Educator 1 1 5

Academic researchers 1 2 15-20

(public health/health

behaviour)

Validity

Content Validity

The Content Validity Ratio (CVR) and the Content Validity Index (CVI), based on
independent ratings from nine experts with at least 5 years of professional experience,
representing health education, nutrition, instrument development, education, and
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academia. This multidisciplinary composition ensured robust judgment of item relevance,
clarity, and construct representation. The team calculated the CVR based on item
essentiality and subsequently evaluated the CVI at both the item (I-CVI) and scale (S-
CVI/Ave) levels using relevance and clarity ratings, following Lawshe's method (Ayre &
Scally, 2014; Lawshe, 1975). Consistent with established criteria, the researchers retained
items with CVR and I-CVI values = 0.78, while an S-CVI/Ave = 0.90 indicated excellent
overall content validity [29].

Face validity

Validation of face validity using quantitative and qualitative approaches to ensure the
adapted HLSAC questionnaire was clear, culturally appropriate, and meaningful to
adolescents. Quantitatively, adolescents rated item clarity and comprehensibility on a four-
point scale, and the team calculated the Face Validity Index (FVI) at both the item (I-FVI)
and scale (S-FVI/Ave) levels. Items and the overall scale demonstrated acceptable face
validity when I-FVI and S-FVI/Ave values were = 0.80, while items below this threshold
underwent further review and refinement [30]. Qualitatively, the team conducted
cognitive interviews with 10 adolescents to examine item wording, sentence structure, and
terminology. Participant feedback complemented the quantitative FVI findings and
informed item revisions, ensuring that the questionnaire reflected adolescents' everyday
language and comprehension.

Exploratory Factor Analysis (EFA)

The researchers conducted anEFA to examine the underlying factor structure of the
adapted instrument in the Malaysian adolescent context. Before factor extraction, the
researchers assessed data suitability using the Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy, with values = 0.70 indicating acceptable adequacy, and Bartlett's test
of sphericity, with p < 0.05 confirming sufficient inter-item correlations. Following best-
practice recommendations for exploratory factor analysis [23, 31], the analysis extracted
factors using principal axis factoring and applied oblique rotation to allow for correlations
among latent constructs. To guide factor retention, the researchers considered
eigenvalues greater than 1.0, inspection of the scree plot, and theoretical interpretability.
The researchers retained items with factor loadings = 0.40 and considered items with
loadings below this threshold or with substantial cross-loadings (= 0.30 on multiple
factors) for removal or revision, in line with established psychometric recommendations
[23, 24].

Confirmatory Factor Analysis (CFA)
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The researchers examined construct validity using CFA to test the theoretical structure of
the HLSAC. They evaluated model fit using multiple goodness-of-fit indices, including the
chi-square to degrees of freedom ratio (y0/df), Comparative Fit Index (CFI), Tucker-Lewis
Index (TLI), Root Mean Square Error of Approximation (RMSEA) with 90% confidence
intervals, and the Standardised Root Mean Square Residual (SRMR). The researchers
interpreted values of yl/df < 3.0, CFI and TLI = 0.90, RMSEA <0.08, and SRMR <0.08 as
indicating acceptable model fit [23, 24].

The researchers assessed convergent validity using standardized factor loadings,
composite reliability (CR), and average variance extracted (AVE). They considered CR
values = 0.70 and AVE values = 0.50 as indicative of adequate convergent validity [23, 24,
32]. The team evaluated internal consistency reliability using Cronbach's alpha, with
values of 0.70 or higher considered acceptable [33].

Reliability Analysis

The research team assessed internal consistency using Cronbach's alpha and McDonald's
omega. Values of 0.70 or greater indicated satisfactory reliability. The team reported
omega alongside alpha because omega provides a more accurate estimate of internal
consistency when item loadings are unequal and does not rely on the assumption of tau-
equivalence, thereby offering a more robust reliability assessment [23, 34].

Data analysis

The researchers conducted all statistical analyses using JASP online software (version
0.95.4) [35] and set the two-tailed significance level at p < 0.05 for all tests. Analysis of
translation, content, and face validation is conducted manually in Microsoft Excel.

Results

A total of 128 adolescents participated in the pilot study and contributed to the
preliminary analyses. The participants had a mean age of 14.35 years (SD = 1.07), with
ages ranging from 13 to 16 years. Male adolescents comprised 54.7% of the sample (n =
70), and the dataset contained minimal missing gender data (0.8%). Indian adolescents
represented the largest ethnic group in the sample (46.9%). The participants achieved a
mean overall health literacy score of 31.01 (SD = 4.87). Based on established HLSAC
cutoff values, most adolescents demonstrated moderate health literacy (68.0%), with
20.3% demonstrating high and 11.7% demonstrating low. The demographic characteristics
and distribution of health literacy in the pilot sample provided an appropriate foundation
for the preliminary psychometric evaluation of the adapted HLSAC questionnaire.
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Table 2 . Sociodemographic Characteristics of the Adolescents (n=128)

Characteristic n %
Gender

Male 70 54.7
Female 57 44.5
Missing 1 0.8
Age

13 years old 35 274
14 years old 33 25.8
15 years old 39 30.5
16 years old 21 16.4
Race

Malay 43 33.6
Chinese 21 164
Indian 60 46.9
Others 4 3.1
Health literacy

Lower 15 11.7
Moderate 87 68.0
High 26  20.3

Translation Validation

The research team evaluated translation validity through cognitive assessment with
adolescents and expert review. During cognitive assessment, adolescents generally
understood most items in the preliminary Malay version (HLSAC_MO0), but identified
several items as lengthy, abstract, or linguistically ambiguous. Based on this feedback, the
researchers refined item wording, simplified sentence structures, and improved cultural
appropriateness, resulting in an improved version (HLSAC _MO0.1) (Additional file 1).

Subsequently, six experts independently assessed HLSAC_MO0.1 for language and meaning
equivalence using a seven-point scale. Most items demonstrated high equivalence, with
mean scores close to 1.0. Four items showed moderate ambiguity (mean = 1.6-2.6) and
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were revised accordingly, while no item required full retranslation. A second round of
expert review confirmed substantial improvement, with all revised items achieving mean
equivalence scores near 1.0. These findings indicate that the final Malay version achieved
satisfactory semantic and conceptual equivalence and was suitable for subsequent
psychometric validation (Additional file 1).

Content Validity

Nine experts rated the items to determine the CVI and CVR. The ratings indicated high
item relevance, with I-CVI values ranging from 0.90 to 1.00; nine items achieved
unanimous agreement, while one item exceeded the minimum acceptable threshold. Scale-
level indices indicated excellent overall validity (S-CVI/Ave = 0.99; S-CVI/UA = 0.90).
Most items demonstrated perfect essentiality (CVR = 1.00), while one item met the
minimum retention criterion (CVR = 0.78), yielding a high average CVR (S-CVR/Ave =
0.88). Overall, these findings confirm satisfactory to excellent content validity, and the
team retained all items for subsequent face validity and psychometric evaluation
(Additional file 2).

Face Validity

Following satisfactory content validity, the research team assessed face validity of the
adapted HLSAC questionnaire using quantitative ratings and cognitive interviews with ten
adolescents. Item-level face validity indices (I-FVI) ranged from 0.80 to 1.00 for clarity and
0.90 to 1.00 for comprehensiveness, with most items achieving unanimous agreement and
all exceeding recommended thresholds. Scale-level indices (S-FVI) indicated excellent face
validity for both clarity (S-FVI/Ave = 0.97) and comprehensiveness (S-FVI/Ave = 0.99),
while universal agreement indices met established criteria ((S-FVI/UA) was 0.80 for
clarity and 0.90 for comprehensiveness). Qualitative feedback supported the quantitative
findings and informed minor wording refinements, confirming that adolescents perceived
the questionnaire as clear, understandable, and comprehensive (Additional file 3).

Reliability

The researchers assessed the internal consistency reliability of the adapted HLSAC using
Cronbach's alpha and McDonald's omega in the main sample (n = 128). The scale
demonstrated good reliability (w = 0.809, 95% CI: 0.760-0.859; a = 0.806, 95% CI: 0.756-
0.856), with an average inter-item correlation of 0.292, indicating adequate homogeneity
without redundancy. Corrected item-total correlations ranged from 0.402 to 0.606, and
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deleting any item did not improve reliability. These results support retaining all 10 items
and confirm satisfactory internal consistency for the adapted HLSAC (Additional file 4).

Exploratory Factor Analysis (EFA)

The data met the assumptions for factor analysis, with an overall Kaiser-Meyer-Olkin
(KMO) value of 0.836 and a statistically significant Bartlett's test of sphericity (y0 =
280.79, df = 45, p < 0.001). The analysis identified a single-factor solution with an
eigenvalue of 2.97, accounting for 29.7% of the total variance. All ten items loaded
positively on the factor, with loadings ranging from 0.457 to 0.690, exceeding the
predefined retention threshold. These findings indicate a unidimensional structure of the
adapted HLSAC instrument and provide the empirical basis for subsequent confirmatory
factor analysis.

Confirmatory Factor Analysis (CFA)

The CFA results showed that the one-factor model achieved an acceptable fit to the data.
The chi-square test was non-significant (y0 = 48.57, df = 35, p = 0.063), and multiple fit
indices supported model adequacy (CFI = 0.945, TLI = 0.930, IFI = 0.947). The model also
demonstrated satisfactory absolute fit, with RMSEA = 0.055 (90% CI: 0.000-0.090; p =
0.385) and SRMR = 0.058. All items loaded significantly on the latent health literacy factor
(p < 0.001), with item R0 values ranging from 0.218 to 0.478, indicating moderate
explained variance. Although the Average Variance Extracted (AVE) was below the
conventional threshold (AVE = 0.306), the construct demonstrated good internal
consistency, as reflected by McDonald's omega (w = 0.808) and Cronbach's alpha (a =
0.806). Collectively, these findings support the unidimensional structure and construct
validity of the Malay version of the HLSAC questionnaire.

Discussions

This study provides robust evidence supporting the validity and reliability of the adapted
HLSAC questionnaire for use among Malaysian adolescents. Through a systematic
validation process encompassing expert review, exploratory and confirmatory factor
analyses, and internal consistency reliability testing, the findings demonstrate that the
instrument is both conceptually sound and psychometrically adequate within the
Malaysian cultural and educational context.

Content and Face Validity
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The content validity findings demonstrate strong expert consensus regarding the
relevance and essentiality of the HLSAC items for assessing adolescent health literacy.
Most items achieved perfect item-level Content Validity Index (I-CVI) values, and all
exceeded the recommended threshold of 0.78 for a nine-member expert panel, indicating
that the adapted items adequately represented the theoretical dimensions of adolescent
health literacy [29, 36, 37]. The excellent scale-level content validity index calculated
using the average approach (S-CVI/Ave = 0.99) further confirms the instrument's overall
representativeness and conceptual coverage [38].

Although the average scale-level Content Validity Ratio (S-CVR/Ave = 0.88) was lower than
the corresponding CVI estimate, all item-level CVR values met the minimum critical
threshold for retention, supporting the inclusion of all items in the adapted questionnaire
[39]. When interpreted alongside the consistently high CVI scores, this pattern provides
robust evidence for content adequacy and reflects the more stringent nature of
essentiality judgments embedded in CVR estimation [40].

These findings align closely with previous HLSAC validation studies conducted in diverse
cultural contexts. Turkish and Persian adaptations similarly reported high content validity
indices, supporting the cross-cultural robustness of the HLSAC theoretical framework [41,
42]. Methodological literature further suggests that CVI offers a more stable and
informative estimate of content relevance than CVR, particularly for theoretically well-
defined constructs assessed by multidisciplinary expert panels [38]. Within this context,
the relatively lower S-CVR/Ave observed in the present study does not undermine content
validity; rather, it reflects expected variation in expert judgments of item essentiality.

Face validity assessment among Malaysian adolescents further supported the suitability of
the adapted instrument. Participants generally perceived the items as clear,
understandable, and meaningful, while both quantitative indices and qualitative feedback
indicated that only minor linguistic refinements were required to enhance clarity and
cultural appropriateness (Yusoff, 2019b). These findings are consistent with adolescent
feedback reported in Danish and French HLSAC adaptations, where translated items were
similarly described as comprehensible and relevant to everyday experiences [43, 44].
Collectively, the strong evidence for content and face validity provides a critical
foundation for subsequent construct validity testing, ensuring that factor analytic
procedures meaningfully evaluate the underlying structure of the adapted HLSAC within
the Malaysian adolescent context.

Reliability

Internal consistency analyses indicate that the adapted HLSAC demonstrates good
reliability. Both Cronbach's alpha and McDonald's omega exceeded the recommended
threshold of 0.70, confirming satisfactory internal consistency of the scale [33]. The
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inclusion of McDonald's omega strengthens the reliability assessment, as omega provides
a model-based estimate that does not rely on the tau-equivalence assumption. Given the
observed variability in factor loadings, omega likely offers a more accurate representation
of internal consistency than alpha alone [34].

Importantly, the study sample comprised a relatively high proportion of Indian adolescents
(46.9%). Although this distribution differs from national demographic patterns, it provided
a rigorous test of the translated instrument's linguistic accessibility. In Malaysia, Bahasa
Melayu serves as the national language and primary medium of instruction; however, it
may function as a second language for some non-Malay adolescents who primarily use
Tamil or English at home. The strong internal consistency (w =0.809, a =0.806) and
positive face validity findings observed in this linguistically diverse sample suggest that
the translated HLSAC employs language that is sufficiently clear, simple, and
developmentally appropriate for students from diverse linguistic backgrounds, rather than
being limited to native Malay speakers. These findings therefore provide indirect support
for the semantic accessibility and inclusiveness of the adapted instrument.

The reliability estimates observed in the present study are comparable to those reported in
previous HLSAC validation studies across diverse cultural contexts. High internal
consistency has been documented in the original Finnish development study (a = 0.93)
[18], as well as in Danish (ax =0.86)[45] and French (w = 0.82)[43] adaptations. Moderate
to good reliability has also been reported in German (a = 0.76) [46], Turkish (a=0.77)
[41], and Iranian samples (a = 0.80) [42], indicating that the HLSAC maintains stable
internal consistency across linguistic and cultural adaptations. Together, these findings
support the instrument's robustness and cross-cultural consistency.

Construct Validity

Sequential exploratory and confirmatory factor analyses supported the construct validity
of the adapted HLSAC. Exploratory factor analysis confirmed that the data were suitable
for factor extraction, with adequate sampling indices and all items loading meaningfully on
a single latent factor. Although the proportion of variance explained by the one-factor
solution was modest, this level is acceptable for brief, theory-driven instruments designed
to capture broad psychosocial constructs. Methodological guidelines indicate that variance
explained in the range of 20-30% is common and defensible in social and behavioural
research, particularly when scales prioritize construct breadth and feasibility for large-
scale applications [23, 32]. All items demonstrated satisfactory loadings and
communalities, indicating coherent representation of the underlying construct.

The unidimensional structure identified in this study aligns with international HLSAC
validation findings. Previous studies in Poland, Denmark, Iran, and France similarly
reported one-factor solutions using EFA or CFA, despite the instrument's original
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conceptualization across five domains [42-44,47]. This consistency suggests that, while
the five domains provide a useful theoretical framework, the HLSAC functions empirically
as a global measure of subjective health literacy at the item level, a pattern commonly
observed in short instruments that prioritize parsimony and interpretability [23, 24].

However, empirical evidence from Southeast Asia remains limited, despite the widespread
validation of HLSAC in European contexts. The relative scarcity of psychometric data from
this region highlights an important gap in the global health literacy literature. The present
findings therefore, represent a meaningful contribution to Southeast Asia by
demonstrating that the unidimensional structure of the HLSAC remains stable within the
Malaysian adolescent population. Notably, this pattern mirrors findings from other non-
European contexts, including Iran and Turkey, suggesting that the capability-based
framework underpinning HLSAC retains structural coherence across diverse sociocultural
environments.

These results also underscore the need for further validation studies across Southeast
Asian countries to strengthen regional evidence and enhance cross-cultural comparability
in adolescent health literacy research. Expanding psychometric evaluations beyond
predominantly European samples should be prioritied to ensure that widely used
instruments such as the HLSAC demonstrate conceptual and measurement equivalence in
culturally diverse educational settings.

Conclusions

Overall, the findings from the translation and cultural adaptation, content validity,
construct validity, and reliability analyses collectively support the validity and reliability of
the adapted HLSAC for assessing health literacy among Malaysian adolescents. Cognitive
assessment confirmed that the preliminary Malay version was generally understandable,
while highlighting specific linguistic and conceptual challenges that were addressed
through targeted revisions to enhance clarity and cultural relevance. Subsequent expert
translation validation demonstrated high levels of language and meaning equivalence,
confirming satisfactory semantic and conceptual alignment with the original instrument.

Although the average variance extracted (AVE) did not reach the conventional threshold of
0.50, this result is consistent with expectations for brief, theory-driven instruments
measuring broad psychosocial constructs and, when considered alongside strong factor
loadings, acceptable model fit, and good internal consistency, supports the construct
validity of the adapted HLSAC as a unidimensional measure of adolescent health literacy.
The instrument is therefore suitable for school-based research, population monitoring, and
health promotion initiatives in Malaysia, while contributing to the international literature
on culturally adapted health literacy measurement.
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Nevertheless, the absence of test-retest reliability assessment and the use of a pilot
sample limit conclusions regarding temporal stability and generalisability. Additionally,

the demographic composition of this pilot sample, which included a disproportionately
high proportion of Indian adolescents, does not fully reflect the national ethnic
distribution, where the Malay ethnicity predominates. This sampling distribution precludes
definitive conclusions regarding national representativeness at this stage. Although the
findings suggest that the instrument performs consistently across ethnically diverse
groups, future large-scale studies should employ stratified probability sampling to
establish nationally representative norms and to confirm the generalisability of the present
findings.

Future studies should examine temporal stability, measurement invariance across key
demographic subgroups, and the sensitivity of the HLSAC to change over time, as well as
explore criterion and predictive validity through associations with health behaviours,
health outcomes, and academic indicators, to further strengthen its application in
adolescent health research and public health practice.
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Figure 1

Process of translation, validation, and pretesting the HLSAC Malay version
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Figure 2

HLSAC Cronbach's alpha, item loading, and R? values of CFA
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