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Abstract 

Background Health Literacy (HL) is an effective determinant of health and health behaviors. The HL for School-Aged 
Children (HLSAC) scale has five components, and a 10-item was developed by Paakkari, 2016 in the Finnish language 
to measure the HL levels of adolescents. However, its validity and reliability were not tested among adolescents 
in the Bengali language. This study aimed to determine the validity and reliability of the HLSAC scale in the Bengali 
version among adolescents of secondary school children to evaluate their literacy status in Bangladesh.

Methods A cross-sectional study was conducted among secondary school children in two different schools in Bang-
ladesh. The schools were purposively selected, one from both rural and urban areas. The participants were students 
graded between 7 and 9 at the time of enrollment. The validity and reliability of the HLSAC scale were checked 
by confirmatory factor analysis, convergent validity, Cronbach’s alpha, and test–retest reliability.

Results The mean age of the participants was 13.5 years. The reliability of the HLSAC scale showed that Cron-
bach’s alpha was 0.759. The confirmatory factor analysis model fit appears robust as the p-value was not significant 
(p = 0.137), 2 /df 1.263, RMSEA 0.029 and CFI = 0.982. The test–retest reliability of this scale was 0.388 (low). For the con-
vergent validity, the Bengali version of the HLSAC scale was positively correlated with the General Self-Efficacy 
and Perceived Knowledge scales (r = 0.704, 0.618, respectively; all, p < 0.001).

Conclusion Our study found that the HLSAC scale, Bengali version is valid and reliable for school-aged adolescents 
in Bangladesh. This research finding allows for a suitable HLSAC scale to measure the level of HL among adolescents 
in Bangladesh.
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Background
Health literacy (HL) is an individual’s cognitive and social 
abilities to find, understand, and use information and 
services to make health-related decisions and actions for 
themselves and their surroundings [1, 2]. By measuring 
HL, an individual’s health status and health outcomes 
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can be predicted [3, 4]. It is also considered a key factor 
for determining the appropriate use of health informa-
tion and making decisions for promoting a  healthy life-
style [3]. It was found that people with low HL had less 
understanding and less self-management ability of health 
which was the main cause of increased hospitalization, 
hospital expenses and high mortality [5]. According to 
the International Union for Health Promotion and Edu-
cation (IUHPE) and the World Health Organization 
(WHO), HL serves as a health determinant and is a major 
force in maintaining health equity [6, 7]. Therefore, HL is 
considered a vital empowerment approach to achieving 
lifetime sound health and well-being [8, 9].

HL is a valuable and modifiable determinant of health 
for the benefit of children and adolescents’ present and 
future health status [8–10]. The United Nations (UN) 
Convention on the Rights of the Child states that all chil-
dren must have age-specific health information for a safe 
and healthy life [11]. The Adolescent period is an effec-
tive key time for addressing HL [12]. Therefore, adoles-
cent children are the crucial target population for health 
education intervention to get the best HL outcome [5, 13, 
14]. HL in the adolescent period can aid them in gain-
ing and understanding health information which can 
bring positive health outcomes and increase quality of 
life in adulthood [15]. Adolescents with health literacy 
can access and navigate health information, comprehend 
health messages, think critically about health claims, and 
make informed decisions about their health. They are 
also able to acquire health knowledge and apply it in new 
situations, communicate about health issues, use health 
information to improve their health, develop healthy 
habits, engage in healthy activities in communities, and 
avoid unnecessary health risks [13, 14, 16].

A study conducted in Germany found that 8.4% had 
difficulty understanding health information and 22.7% 
had a  low level of health knowledge among adolescents 
[8]. HL is associated with transition readiness in adoles-
cents and young adults for healthcare utilization [17]. 
Low levels of HL increase the risk of disease incidence 
and mortality rates, and less-than-optimal service utiliza-
tion in Bangladesh [18]. One study conducted in a rural 
community in Bangladesh using a limited questionnaire 
concluded the necessity of having a systematic HL pro-
gram [19].

According to researchers from a prior study, skill-based 
educational intervention in the school setting with the 
cooperation of all professional health personnel is par-
ticularly important to create long-term sustainable, posi-
tive behavioral changes and increase awareness among 
school-aged adolescents [20]. It also benefits the school 
by fostering a safe, encouraging environment and a child’s 
favorable academic growth. This will benefit the school 

adolescents as well as their parents and surrounding peo-
ple to improve health-related knowledge and prevent 
diseases, especially lifestyle-related non-communicable 
diseases (NCDs) in the early stage.

To determine and improve HL precisely, it is impera-
tive to develop and use a valid and reliable HL tool [21, 
22]. However, a few brief generic instruments are now 
available to measure HL among children and adolescents 
[23]. The Rapid Estimate of Adolescent Literacy in Medi-
cine (REALM-Teen) [24] was developed based on the 
Rapid Estimate of Adult Literacy in Medicine (REALM) 
scale and is a visually oriented tool. This scale is simple to 
administer and highly feasible, with a measurement time 
of no more than 5 min. However, its measurement dimen-
sion is narrow, primarily focusing on cognitive ability while 
neglecting the assessment of comprehension skills. The 
Newest Vital Sign (NVS) scale [25] primarily focuses on 
the subject’s performance in a single dimension of health 
literacy, which may not fully reflect the individual’s over-
all health literacy level. Health Literacy for School-Aged 
Children (HLSAC) scale is a self-administered tool devel-
oped in Finland to measure the level of HL among adoles-
cent school-going children. It includes ten items with five 
core components: (1) theoretical knowledge, (2) practical 
knowledge, (3) individual critical thinking, (4) self-aware-
ness, and (5) citizenship [26]. This instrument measures 
HL comprehensively by considering all three domains 
including functional, interactive and critical. It considers 
participants’developmental changes and dependency. For 
that, it is regarded as appropriate to use school-aged ado-
lescents for quick administration, satisfactory reliability 
and one-factor validity. However, the 8-item Health Liter-
acy Assessment Tool (HLAT-8) was recommended, for its 
convergent validity and children and adolescents below 18 
years have not been tested yet [23].

There has not been any established validated and reli-
able scale identified for measuring HL among children 
and adolescents in Bangladesh. An adequate and accurate 
measurement of HL is essential for appropriate attention 
to improve an individual’s capabilities, ultimately lead-
ing to changes in the health system [27]. Therefore, it is 
imperative to develop an HLSAC scale in Bengali version 
to conduct research on HL among children in Bangla-
desh. Like other developing countries, Bangladeshi adults 
do not have sound health. If we can foster school-aged 
adolescents, they can contribute not only to themselves 
and their families but also to the community as change 
agents. Among all the established HL scales, we selected 
the HLSAC scale as we believe ‘citizenship’ is the most 
important component for Bangladeshi adolescents. The 
‘citizenship’ component refers to aspects of HL that 
incorporate civic understanding and engagement related 
to health issues. It encompasses an individual’s awareness 
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of rights and responsibilities as a citizen, knowledge of 
health systems, community awareness, and empower-
ment to make informed decisions for active participa-
tion in their health and community health matters [26]. 
The purpose of this research was to determine the valid-
ity and reliability of a Bengali-translated HLSAC scale 
among adolescents in secondary school children in 
Bangladesh.

Methods
Preparation of the Bengali version of the HLSAC scale

1) Translation and back-translation

 First, written permission was obtained from Paakkari 
O, the original author of the HLSAC instrument [25]. 
Then, the 10-item English version was translated into 
Bengali by bilingual research team members includ-
ing two nurse researchers and one psychologist. The 
Bengali translation was done with an emphasis on 
semantic equivalence rather than linguistic surface 
equivalence. The back-translation into English was 
done by another two bilingual researchers. After that, 
one native English speaker evaluated the semantic 
equivalence between the original version and the 
back-translation and modified the wording in the 
Bengali version as appropriate; the first revision was 
made.

2) Pre-test
 A preliminary survey of the Bengali-translated ver-

sion of the HLSAC was conducted to confirm and 
further revise the appropriateness of the Bengali 
wording and the ease of completing the question-
naire. For that, 20 students from the same school 
(rural) of the main study participated. To check the 
face validity in a rural setting, we administered the 
questionnaire only among the rural students to 
understand the local dialect, wording, orders of the 
items and response times of the participants. We 
assumed that rural participants had different chal-
lenges due to the variability of rural settings com-
pared to urban ones. We wanted to ensure that the 
tool is sensitive to those specific conditions (e.g., 
knowledge about study participation, quality of 
health education, local language (dialect), access to 
healthcare, and socioeconomic factors). For that, we 
initially focused on rural setting to refine the tool and 
then planned to conduct further testing in both rural 
and urban settings. Pre-testing helped us to deter-
mine whether the participants understood the items 
as well as they could perform the task. The question 
item’s wording was modified as appropriate.

Main survey

1) Study design

 This was a school-based cross-sectional study to test 
the validity and reliability of the HLSAC scale, Ben-
gali version.

2) Study site
 This study was conducted in two secondary schools, 

one from a  rural community and another from an 
urban area in Bangladesh to obtain the diversifica-
tion of the samples. The rural school is located in 
Tongibari Upazila, Munshigonj district and the urban 
school is located in Gazipur city in Bangladesh. These 
two schools are run by privately funded organiza-
tions/individuals under the Dhaka Education Board 
within the Bangladesh academic system, these sec-
ondary-level schools comprise grades 6 to 10 (ages 11 
to 17). There are about 650 rural and 400 urban sec-
ondary school students in these two schools, in total 
of 1050. These two schools were selected purposely 
for convenience according to the following crite-
ria: 1) schools affiliated with the Bangladesh Educa-
tion Board, 2) give permission to conduct this study, 
3) located in the rural community and urban area, 
and 4) provide education facilities for both genders 
(Fig. 1).

3) Study participants
 Inclusion criteria

• Students who studied in grades 7 to 9 at the time 
of enrollment.

• Students irrespective of gender.
• Students whose first language was Bengali.
• Students who were willing to participate.
• Students whose parents or legal guardians agreed 

to give consent and were willing to participate in 
the study.

 Exclusion criteria

• Students with cognitive and mental disorders 
(teachers excluded those students who were 
incapable of filling out the questionnaire).

• Students in grades 6 and 10 were excluded after 
being included in this study to maintain consist-
ency with the inclusion of participants from the 
same grades in the previous study [26].

4) Sample size calculation
 Based on the items in the questionnaires and sug-

gestions from the previous research ideally, at least 
200 samples are needed to estimate validity and reli-
ability [28]. Moreover, for factor analysis, it is esti-
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mated that at least five cases per variable are needed 
and a minimum of 300 cases are recommended [29]. 
Therefore, we decided our sample size was 300. With 
a 10% dropout, the total estimated sample size was 
330 from two different schools. However, due to the 
community-based study, we approached all the stu-
dents between Grades 7 and 9 from the two schools 
for equal participation.

5) Study procedures
 At first, the Principal Investigator communicated 

with the headmasters of both rural and urban schools 
in August 2023 to conduct the study. After getting 
permission, the research team visited the schools in 
September 2023 and explained the purpose and pro-
cedures of this research to the headmasters including 
school teachers and obtained written permissions at 
the end of October 2023 for data collection from the 
designated schools. The school teachers set a con-

venient time for data collection from the school chil-
dren through survey administration. Before enrolling 
in the study, assent was obtained from the students 
and written informed consent from their parents or 
legal guardians. Data were collected through a sur-
vey questionnaire for a two-hour session. The ques-
tionnaire was distributed at a time among the 7 th to 
9 th-grade children in the school classroom. The test 
was performed in January, 2024, and after 14 days, a 
re-test was conducted among the same students in 
January and February, 2024 for both school students.

Test–retest
The participants were reassessed using the same HLSAC 
scale two weeks apart, and out of 312, 304 participated 
in this survey (Fig. 1). The correlation of the total scores 
from the two measurements was calculated by the Pear-
son correlation coefficient (r). A test–retest reliability 

Fig. 1 Study flowchart
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coefficient of less than 0.4 indicates low, 0.4 to 0.75 indi-
cates good and above 0.75 indicates excellent temporal 
stability [30].

Measurements

1. The Health Literacy Scale for School-Aged Children 
(HLSAC) scale in Bengali version (10 items),

 The HLSAC scale had a four-point Likert scale rang-
ing from 1 to 4 (1 = not at all true, 2 = not quite true, 
3 = somewhat true, and 4 = absolutely true). The sum 
scores of 10 items were calculated from 10 to 40, with 
a higher score indicating more HL [22].

2. General Self-Efficacy scale (GSE), Bengali version (10 
items),

 The General Self-Efficacy scale (GSE) had also 10 
items, a four-point Likert scale ranging from 1 to 4 (1 
= not at all true, 2 = hardly true, 3 = moderately true, 
and 4 = exactly true). The total score was calculated 
as the sum of 10 items ranging between 10 and 40 
with a higher score indicating more self-efficacy [31].

3. Perceived knowledge to take care of one’s health (2 
items) [32],

 The Perceived knowledge questionnaire contained 
physical and mental health components. Each com-
ponent had a five-point Likert scale ranging from 
1 to 5 (1 = have no knowledge, 2 = have very little 
knowledge, 3 = have little knowledge, 4 = have some 
knowledge, and 5 = have enough knowledge). The 
scale was translated by two professional translators 
from English to Bengali, and then another two trans-
lators back-translated the Bengali version to English. 
A modification was made in wording to make it more 
comprehensive for conceptual likeness between the 
English and Bengali versions of Perceived knowledge 
scales.

 We also collected participants’socio-demographic 
data (age, sex, education in grade level, family house-
hold income, father and mother educational level).

Convergent validity
Convergent validity ensures that tests are measured con-
sistently with other validated scales [33]. To examine the 
convergent validity of the Bengali version of the HLSAC 
scale, the GSE and Perceived knowledge to take care of 
one’s health were used. We calculated the correlation 
coefficient such as Spearman to determine the strength 
of correlation among the scales HLSAC, GSE and Per-
ceived knowledge scales. A high correlation indicates 
that the test has strong convergent validity.

Data analysis
To examine the reliability and validity of the question-
naire, the IBM SPSS Statistics version 25.0 and SPSS 
Amos version 28.0 were used, respectively, in this study 
for descriptive and factor analysis. Descriptive statistics 
including mean, standard deviation (SD), missing with 
skewness and kurtosis for each item were conducted. 
To understand the distribution of data, we performed a 
normality test. Skewness of data was considered when 
the value between −1 and −0.5 or between + 0.5 and 
+ 1 was considered moderately skewed and less than 
−1 or greater than + 1 was considered highly skewed. 
Kurtosis was considered as less than −2 and more than 
+ 2. To confirm the validity (structure of factors) of the 
HLSAC scale, a confirmatory factor analysis (CFA) was 
conducted. In CFA, a high factor loading indicates the 
factor strongly influences the variables. The value of 
factors loading below 0.32 is considered poor, ≥ 0.45 is 
fair, ≥ 0.55 is good, ≥ 0.63 is very good, and above 0.71 
is considered excellent [34]. To observe the model fit-
ness to assess the relationship between observed vari-
ables and the theoretical model (here, the HLSAC), the 
cutoff value of chi-square/degree of freedom (2/df ) was 
considered ≤ 2 as a good fit, ≤ 3 as acceptable. We con-
sidered the root mean square error of approximation 
(RMSEA) (≤ 0.05 as a good fit, ≤ 0.10 as acceptable) and 
for standardized root means square residual (SRMS) (≤ 
0.05 as good fit, ≤ 0.10 as acceptable). For the compara-
tive fit index (CFI), goodness of fit index (GFI), normed 
fit index (NFI), relative fit index (RFI), incremental fit 
index (IFI) and the Tucker- Lewis index (TLI), we con-
sidered the value of ≥ 0.95 as a good fit and ≥ 0.90 as 
acceptable [35]. Likewise, convergent validity was tested 
to see the correlation (r) among the HLSAC, GSE scale, 
and Perceived knowledge, Bengali version to take care of 
one’s health by Spearman’s correlation test. For the cor-
relation analysis, the significance level of the p-value was 
set to 1%. To estimate internal consistency of the com-
ponents of different scales, reliability was tested for an 
adequate Cronbach’s coefficient alpha. A reliability coef-
ficient of ≥ 0.7 score was considered good for this study 
[36]. We also checked the measurement invariance of the 
scale across different groups by CFA. After getting lack of 
invariance of the scale, we further conducted analysis of 
variance (ANOVA) and t-test to explore the background 
differences among the groups.

Results
Sociodemographic characteristics of participants
Out of a total of 850 school students, 312 participated 
(36.7%) and completed questionnaires from two different 
schools; 96 from an urban school and 216 from a rural 
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school. A description of the sample characteristics is in 
Table 1.

Distribution
We analyzed the 10-item of the HLSAC scale. We present 
the total, mean, SD, statistics and standard error (SE) of 
skewness and kurtosis of each item. We examined the 
assumption of normality and found data were not nor-
mally distributed and skewness and kurtosis were sig-
nificant. The mean score of 10 items ranged from 2.61 
to 3.44 and the minimum score was 1 and the maximum 
was 4 (Table 2).

Factor validity (construct validity)
Confirmatory factor analysis (CFA)
As the HLSAC questionnaire has a well-established theo-
retical framework with predefined constructs and vali-
dated in previous research, for that, we conducted CFA 
to understand whether the predefined structure aligns 
with the actual data. The original 10 items HLSAC and 
1-dimensional solution of the HLSAC scale revealed the 
model structure for estimating the statistical relation-
ships between HLSAC and individual items. Table  3 
shows the results of the indices. Two models were devel-
oped: one for 10-items (Model 1) and another 9-items 
which excluded item 6 (Model 2). We found a robust 
model fit as the p-values for Model 1 and Model 2 were 
not significant (p = 0.137 and 0.151, respectively). Since 
the p-values were > 0.05, the difference between the 
observed data (Figs. 2 and 3) and the theoretical model is 
not significant, suggesting a good fit. Moreover, for Mod-
els 1 and 2, the value (1.263 and 1.279) of 2/df showed 
good fit (≤ 2), RMSEA 0.029 and 0.030 good fit (≤ 0.05), 
SRMR = 0.028 and 0.028 (≤ 0.05 as good fit), CFI = 0.982 
and 0.985 (≥ 0.95 as good fit), GFI = 0.973 and 0.976 (≥ 
0.95 as good fit), NFI = 0.920 and 0.936 (≥ 0.90 as accept-
able), RFI = 0.897 and 0.914 (≥ 0.90 as acceptable), IFI 
= 0.982 and 0.985 (≥ 0.95 as good fit) and TLI = 0.977 
and 0.980 (≥ 0.95 as good fit). However, in Model 1, the 
factor loading HL question (HLQ) 6 was 0.1 (< 0.3 is not 
ideal) (Fig. 2). Therefore, after removing HLQ6, a second 
CFA was conducted, resulting in Model 2 (Fig.  3). We 
found the p-value was still not significant (p = 0.151) and 
higher than Model 1.

We performed Spearman’s correlation coefficient to 
measure the associations among the scales and found 
significant (p < 0.001) positive correlations between 
HLSAC-10, HLSAC-9 (excluded HL scale item 6), GSE 
and Perceived knowledge (Table 4).

Reliability
The reliability of the HLSAC-10 and HLSAC-9 scales 
showed that Cronbach’s alpha were 0.759 and 0.776, 

Table 1 Sociodemographic characteristics of the study 
participants (n = 312)

Variables N (%)

Age (years) (mean ± SD) 13.51 ± 1.25

 11 9 2.9

 12 63 20.2

 13 85 27.2

 14 95 30.4

 15 42 13.5

 16 12 3.8

 17 6 1.9

Sex

 Male 53 17.0

 Female 259 83.0

Religion

 Muslim 282 90.4

 Hindu 30 9.6

Education (grade)

 7 112 35.9

 8 115 36.9

 9 85 27.2

Mother’s education

 Primary not completed 37 11.9

 Primary  completeda 104 33.3

 Secondary level  completedb 95 30.4

 Higher secondary  completedc 54 17.3

 Graduate level completed or more 22 7.1

Father’s education

 Primary not completed 63 20.2

 Primary  completeda 110 35.3

 Secondary level  completedb 59 18.9

 Higher secondary  completedc 43 13.8

 Graduate level completed or more 37 11.9

Number of family members

 3 38 12.2

 4 121 38.8

 5 99 31.7

 > 5 54 17.3

Family monthly income (BDT)

 Do not know 197 63.1

 < 10,000 22 7.1

 10,000 to 20,000 43 13.8

 > 20,000 50 16.0

Main earning occupation

 Labor 29 9.3

 Unemployed 45 14.4

 Farmer 82 26.3

 Business 97 31.1

 Service holder 59 18.9

History of receiving health education

 Yes 135 43.3

 No 177 56.7
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respectively. The inter-item correlation values range 
between 0.117 and 0.371 for both HLSAC-10 and 
HLSAC-9 and the item means were 2.96 and 2.89, respec-
tively. The HLSAC scale of 10 and 9 items was positively 
correlated with the General Self-Efficacy and Perceived 
Knowledge scales (r = 0.704, 0.618, and 0.574, 0.540, 
respectively; all, p < 0.001).

Test–retest
A total of 304 participants completed the retest reliability 
assessment. The correlation coefficient (r) of test–retest 
reliability of this scale was 0.388 and 0.375 (all, p < 0.01) 
for HLSAC 10 and 9 items, respectively.

Measurement invariance
In our study, we conducted measurement invariances by 
CFA ensuring that the HLSAC scale of 10 and 9 items 
measures the same construct across different groups (sex, 
location, number of family members, family monthly 
income and main earning occupation). We observed that 
the HLSAC scale had a lack of invariances regarding sex 
(female vs. male; ΔCFI = 0.083 and 0.105), location (rural 
vs. urban; ΔCFI = 0.074 and 0.082) and main earning 
occupation (ΔCFI = 0.016 and 0.017) for both 10 and 9 
items, respectively and the number of family members 
(ΔCFI = 0.013) for 9 items (Table 5).

We compared scores among different groups for the 
HLSAC scale 10 and 9 items and found significant differ-
ences in students’grade, parents’education, family income 
and history of receiving health education (Table 6).

Discussion
We demonstrated the validity and reliability of a Bengali 
version of the HLSAC scale among adolescents in sec-
ondary school children in Bangladesh. We observed the 
10-item HLSAC scale Bengali version was significantly 
valid and reliable for this population group.

Based on the original scale with 10 items and 
1-dimension, confirmatory factor analysis was used to 
validate the Bengali version of the HLSAC scale. The 

Table 1 (continued)

Variables N (%)

Area

 Rural 216 69.2

 Urban 96 30.8
a 5 years formal education
b 10 years formal education
c 12 years formal education

Table 2 Description of item analysis of the HLSAC scale

SD Standard Deviation, SE Standard Error

Item N Mean SD Skewness SE Kurtosis SE

1. I have good information about health 312 2.82 0.54 −0.98 0.14 2.07 0.28

2. When necessary, I am able to give ideas on how to improve health in my immediate 
surroundings (e.g., a nearby place or area, family, friends)

312 2.75 0.91 −0.26 0.14 −0.74 0.28

3. I can compare health-related information from different sources 312 2.61 0.92 −0.14 0.14 −0.79 0.28

4. I can follow the instructions given to me by healthcare personnel (e.g., nurse, doctor) 312 3.44 0.85 −1.53 0.14 1.57 0.28

5. I can easily give examples of things that promote health 312 3.03 0.85 −0.70 0.14 0.02 0.28

6. I can judge how my own actions affect the surrounding natural environment 312 3.22 0.74 −0.56 0.14 −0.33 0.28

7. When necessary, I find health-related information that is easy for me to understand 312 2.87 0.98 −0.43 0.14 −0.85 0.28

8. I can judge how my behaviour affects my health 312 2.89 0.85 −0.45 0.14 −0.38 0.28

9. I can usually figure out if some health-related information is right or wrong 312 2.77 0.92 −0.36 0.14 −0.68 0.28

10. I can give reasons for the choices I make regarding my health 312 3.25 1.00 −1.08 0.14 −0.09 0.28

Table 3 Confirmatory factor analysis (CFA) of the HLSAC scale. 
Model fit indices

χ2 chi-square, df degrees of freedom, RMSEA Root mean square error of 
approximation, SRMR Standardized root mean square residual, CFI Comparative 
fit index, GFI Goodness of fit index, NFI Normed fit index, RFI Relative fit index, 
IFI Incremental fit index, TLI Tucker-Lewis index

Fit Measure Model 1 (10 items) Model 2 (9 
items; exclude 
item 6)

χ2 44.203 34.541

P value 0.137 0.151
2/df 1.263 1.279

RMSEA 0.029 0.030

SRMR 0.028 0.028

CFI 0.982 0.985

GFI 0.973 0.976

NFI 0.920 0.936

RFI 0.897 0.914

IFI 0.982 0.985

TLI 0.977 0.980
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Fig. 2 Confirmatory factor analysis of HLSAC scale among adolescents (Model 1). Note: χ2 = 44.203, P = 0.137, df = 35, χ.2/df = 1.263, RMSEA = 0.029, 
RMR = 0.028, GFI = 0.973, NFI = 0.920, RFI = 0.897, IFI = 0.982, TLI = 0.977, CFI = 0.982

Fig. 3 Confirmatory factor analysis of HLSAC scale among adolescents (Model 2). Note: χ2 = 34.541, P = 0.151, df = 27, χ.2/df = 1.279, RMSEA = 0.030, 
RMR = 0.028, GFI = 0.976, NFI = 0.936, RFI = 0.914, IFI = 0.985, TLI = 0.980, CFI = 0.985
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results of Model 1 indicated that all fit indices met the 
requirements, suggesting a good fit of the scale. How-
ever, the factor loading of HLQ6 was less than 0.3, 
which is not ideal. Therefore, HLQ6 was deleted, and 
a second confirmatory factor analysis was conducted. 
The results showed that the 9-item, 1-dimension 
model had a better fit than Model 1. A similar finding 
was observed that HLQ6 had the poorest individual fit 
in adults [37]. One study was conducted among Nor-
wegian school-aged adolescents and found that the 
original 10-item 1-dimensional solution had a poor fit. 
They observed that the HLSAC scale consisting of 1, 
3, 6, 7, 9 and 10 items were statistically valid and reli-
able and suggested this shorter version HLSAC-6 scale 
for measuring HL for those adolescents [32]. Another 
large study was conducted in seven European coun-
tries with an HLSAC-5 (1, 3, 6, 7 and 10) instrument 
extracted from the original 10-item HLSAC scale and 
found that this brief scale was valid and reliable among 

the adolescents of those countries (Finland, Estonia, 
Poland, Czechia, Belgium, Slovakia and Germany) [38]. 
However, the HLSAC scale with the original 10-item 
was found suitable for German children and adoles-
cents in the German version [39]. Therefore, modifica-
tions and use of the instrument indicate the need for 
further investigation of the HLSAC scale in diverse set-
tings and different age groups. We observed a robust 
model fit (p-values not significant) for HLSAC-10 and 
9, we can use both for our adolescents. As HLQ 6 had 
less factor loading value [0.1 (< 0.3 is not ideal)], there-
fore, HLSAC-10 needs to be used with caution.

Convergent validity mainly reflects the correlation 
between the measurement tool and other related meas-
urement tools. In this study, GSE and Perceived Knowl-
edge were used as convergent indicators. The results 
showed that the Bengali version of the HLSAC-10 and 
HLSAC-9 scales were positively correlated with both 
GSE and Perceived Knowledge (p < 0.05), indicating that 

Table 4 Convergent validity of the HLSAC scale

HLSAC-10 Health Literacy for School-Aged Children 10-item, HLSAC-9 Health Literacy for School-Aged Children 9-item, GSE General Self Efficacy, SD Standard deviation

*Significant at <0.001 level

Construct Mean SD Cronbach’s alpha Spearman’s correlation coefficient

HLSAC-10 HLSAC-9 GSE Perceived 
knowledge

HLSAC-10 2.96 0.486 0.759 1 0.833* 0.704* 0.618*

HLSAC-9 2.89 0.593 0.776 0.833* 1 0.574* 0.540*

GSE 3.04 0.481 0.728 0.704* 0.574* 1 0.570*

Perceived knowledge 3.99 0.777 0.604 0.618* 0.540* 0.570* 1

Table 5 Measurement of invariance across different groups for the HLSAC scale 10 and 9 items

△CFI＜0.01 means that the scale has the same factor structure across different groups

Model HLSAC-10 HLSAC-9

2/df CFI TLI RMSEA ΔCFI 2/df CFI TLI RMSEA ΔCFI

Sex (female/male)
 Unconstrained 1.543 0.936 0.917 0.042 - 1.520 0.952 0.936 0.041 -

 Measurement weights 2.239 0.853 0.812 0.063 0.083 2.434 0.847 0.823 0.068 0.105

Location (rural/urban)
 Unconstrained 1.715 0.913 0.888 0.048 - 1.488 0.952 0.936 0.040 -

 Measurement weights 2.178 0.839 0.816 0.062 0.074 2.158 0.870 0.849 0.061 0.082

Number of family members
 Unconstrained 1.369 0.870 0.883 0.035 - 1.389 0.886 0.899 0.036 -

 Measurement weights 1.386 0.858 0.877 0.035 0.006 1.415 0.873 0.892 0.037 0.013

Family monthly income (BDT)
 Unconstrained 1.616 0.780 0.802 0.045 - 1.544 0.832 0.851 0.042 -

 Measurement weights 1.604 0.775 0.806 0.044 0.005 1.534 0.827 0.853 0.042 0.005

Main earning occupation
 Unconstrained 1.445 0.799 0.829 0.038 - 1.354 0.862 0.885 0.034 -

 Measurement weights 1.465 0.783 0.822 0.039 0.016 1.383 0.845 0.876 0.035 0.017
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Table 6 Comparison of scores across different groups for the HLSAC scale 10 and 9 items

a: Anova; b: t test, p<0.05 significant

M: mean, SD: Standard deviation, F/t: Anova/t-test

Variables HLSAC-10 (total score range: 10–40) HLSAC-9 (total score range: 9–36)

Score (M ± SD) F/t p-value Score (M ± SD) F/t p-value

Age (years) 1.449a 0.196 1.406a 0.212

 11 29.33 ± 2.739 26.44 ± 2.603

 12 30.10 ± 3.942 26.87 ± 3.770

 13 30.49 ± 5.168 27.26 ± 5.123

 14 29.22 ± 5.384 26.01 ± 5.305

 15 28.05 ± 4.515 24.90 ± 4.131

 16 30.25 ± 4.434 26.83 ± 4.239

 17 29.83 ± 4.622 26.17 ± 4.446

Sex 0.558b 0.577 −0.045b 0.964

 Male 29.98 ± 4.466 26.40 ± 4.448

 Female 29.57 ± 4.945 26.43 ± 4.798

Religion 1.195b 0.233 0.880b 0.380

 Muslim 29.75 ± 4.872 26.50 ± 4.755

 Hindu 28.63 ± 4.731 25.70 ± 4.535

Education (grade) 17.626a  < 0.001 16.869a  < 0.001

 7 30.49 ± 3.313 27.33 ± 3.206

 8 30.69 ± 5.418 27.33 ± 5.416

 9 27.11 ± 4.923 24.00 ± 4.627

Mother’s education 5.529a  < 0.001 5.824a  < 0.001

 Primary not completed 29.62 ± 4.704 26.22 ± 4.744

 Primary completed 29.36 ± 4.736 26.07 ± 4.597

 Secondary level completed 28.43 ± 5.367 25.26 ± 5.229

 Higher secondary completed 30.94 ± 3.683 28.04 ± 3.319

 Graduate level completed or more 33.05 ± 3.946 29.50 ± 3.997

Father’s education 2.697a 0.031 2.858a 0.024

 Primary not completed 28.60 ± 5.321 25.25 ± 5.252

 Primary completed 29.42 ± 5.139 26.20 ± 4.971

 Secondary level completed 29.37 ± 4.374 26.31 ± 4.236

 Higher secondary completed 30.37 ± 4.271 27.28 ± 4.177

 Graduate level completed or more 31.65 ± 4.063 28.27 ± 3.878

Number of family members 1.210a 0.306 1.390a 0.246

 3 28.82 ± 4.747 25.39 ± 4.559

 4 30.25 ± 4.460 27.02 ± 4,347

 5 29.25 ± 5.209 26.10 ± 5.072

 > 5 29.57 ± 5.120 26.41 ± 4.985

Family monthly income (BDT) 3.309a 0.020 3.414a 0.018

 Do not know 29.23 ± 5.220 26.07 ± 5.054

 < 10,000 29.45 ± 4.251 26.14 ± 4.302

 10,000 to 20,000 29.33 ± 4.167 25.93 ± 4.102

 > 20,000 31.60 ± 3.709 28.36 ± 3.618

Main earning occupation 0.995a 0.410 0.844a 0.498

 Labor 29.07 ± 5.291 25.76 ± 5.076

 Unemployed 29.00 ± 5.347 25.76 ± 5.301

 Farmer 29.29 ± 5.112 26.15 ± 4.897

 Business 30.40 ± 4.107 27.00 ± 4.005

 Service holder 29.64 ± 5.054 26.69 ± 5.004

History of receiving health education 4.880b  < 0.001 5.753b  < 0.001

 Yes 31.13 ± 4.784 28.10 ± 4.534

 No 28.51 ± 4.623 25.14 ± 4.486

Area −0.289b 0.773 0.249b 0.804

 Rural 29.59 ± 5.177 26.47 ± 5.042

 Urban 29.76 ± 4.090 26.32 ± 3.975
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the Bengali version of the HLSAC scale has good conver-
gent validity.

Internal consistency reflects the internal correla-
tion of the measurement tool. The results of this study 
showed that the Cronbach’s alpha of the Bengali version 
of the HLSAC-10 scale was 0.759 and HLSAC-9 was 
0.776, indicating that the Bengali version of the HLSAC 
scale has good internal consistency. Test–retest reli-
ability reflects the stability and consistency of the meas-
urement tool over time. In this study, the test–retest 
reliability for HLSAC 10 and 9 were 0.388 and 0.375, 
respectively, which are at a low level. The responses of 
adolescents differ significantly between the test and 
re-test indicating that the scale contains unclear ques-
tions, ambiguity in responses and/or external factors 
(participants’sociodemographic and cultural). As we 
could not yield consistent results, it may not be reliable 
enough for researchers and clinical practice to draw a 
meaningful conclusion. We found that the HLSAC scale 
had a lack of invariances across sex, location and main 
earning occupation for both 10 and 9 items, and the 
number of family members for 9 items; indicated incon-
sistencies in the measurement tool itself. The invariances 
were achieved for family monthly income for both the 
HLSAC-10 and 9, and the number of family members 
for only the HLSAC-9. We found that some sociodemo-
graphic factors significantly influenced the scores of the 
HLSAC-10 and 9 scales. We did not stratify our sam-
ples based on sociodemographic characteristics. These 
diverse characteristics might influence the lack of invar-
iance of our results. It is needed to review the items to 
evaluate the cultural biases, unclear concepts and other 
issues that may also affect the response and interpreta-
tion of different groups.

Strengths
As this is the first study to establish a valid and reliable 
HLSAC scale in Bengali version among school-aged ado-
lescents in Bangladesh, it can be widely used to evaluate 
the HL in this population. The findings of this study will 
provide valuable insights for further development of vari-
ous HL instruments.

Limitations
This study has certain limitations. Although the scale is 
developed for adolescents, we included students from 7 
to 9 grades; therefore, this did not cover other adoles-
cents in the excluded grades. In this study, we included all 
the school-going students, while this is true of only 52.4% 
of the general population in the age group of 15–19 years 
in Bangladesh [40]. Hence, we recommend future stud-
ies with large sample sizes and including other upper and 

lower grade school students which would allow greater 
consistency and minimize biases. Our test–retest reli-
ability has shown insufficient consistency among adoles-
cents. Further longitudinal studies with different settings 
are needed for testing and modification to establish a 
suitable HL scale in the Bengali language. We observed 
lack of measurement invariance across different groups 
based on some sociodemographic characteristics. With 
these limitations, educators and practitioners need to 
emphasize health education involving family and com-
munity to get a suitable HLSAC scale in this population.

Conclusions
To assess the HL among adolescents, a valid and reli-
able HLSAC scale is essential for school-aged children in 
Bangladesh with the Bengali language for better under-
standing. To the best of our knowledge, this is the first 
study that used the HLSAC scale in the Bengali version 
for measuring HL among school-aged adolescents in 
Bangladesh. We found the 10-item and 1-dimension 
Bengali version of the HLSAC scale was a good fit; how-
ever, the 9-item (without HLQ6), the 1-dimension model 
was found to have a better fit than the 10-item for these 
school-aged adolescents. The scale demonstrated low 
test–retest reliability in terms of the overall measure. 
Since there is currently no valid and reliable Bengali ver-
sion of the HLSAC scale available to measure HL, this 
research will significantly impact the assessment of HL 
among adolescents. The measurement invariances were 
not achieved regarding sex, location and main earning 
occupation. Further investigation with a  larger sample 
size, stratifying different sociodemographic factors and 
using different settings can identify the predictors of the 
Bengali version of the HLSAC scale, and whether the 
10-item or 9-item is suitable for this age group. More age-
specific HL scales will guarantee a high probability to test 
and measure HL in different age groups including adults 
in the Bengali version for the population of Bangladesh.
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