Sun et al. BMC Public Health ~ (2023) 23:385 BMC Public Health
https://doi.org/10.1186/512889-023-15237-2

Validity and reliability of the Chinese version =
of the Health Literacy Scale Short-Form in the
Chinese population

Xiaonan Sun', Ke Lv?, Fei Wang?, Pu Ge™®, Yuyao Niu®, Wenli Yu’, Xinying Sun®, Wai-Kit Ming®, Miao He'” and
Yibo Wu®

Abstract

Background Health literacy is closely related to health status. Measuring public health literacy levels helps to warn
of health status and manage health problems through timely interventions. The items of relevant evaluation tools
are complex and numerous in China, and there is no recognized health literacy brief scale for the whole population.
To translate the 12-item short-form health literacy scale (HLS-SF12) and test the validity and reliability of the Chinese
version of the HLS-SF12 in the Chinese population.

Methods The HLS-SF12 was translated into Chinese using the procedures of translation, back translation, and cultural
debugging. 10,951 residents were selected by quota sampling method to test the validity and reliability of the scale,
and 33 people were selected to retest after 2 weeks. The reliability was tested by using internal consistency coefficient
and test-retest reliability. The validity was tested by using confirmatory factor analysis, content validity, convergent
validity and discriminant validity.

Results The Cronbach’s Alpha coefficient for the total scale was 0.94, and the test-retest reliability was 0.89. The
Cronbach’s Alpha coefficients for the three subscales of health care, disease prevention, and health promotion
respectively were 0.86, 0.86, 0.87, and the test-retest reliability respectively were 0.91, 0.79, 0.63. The confirmatory
factor analysis identified a three factors model and showed nice goodness of fit indices for Chinese HLS-SF12
(GFI=0.96, CFI=0.97, IFI=0.97, TLI=0.96, and RMSEA=0.07).

Conclusion The Chinese version of the HLS-SF12 has good reliability and validity, and can be used as a tool to
evaluate the health literacy of Chinese people.
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Introduction

Health literacy is the ability of individuals to access and
understand health information and to use that informa-
tion to maintain and promote their own health [1]. The
World Health Organization suggests that health literacy
is a symbol of cognitive and social skills [2] and is an
important determinant of health [3]. Limited health liter-
acy leads to low awareness of chronic diseases, poor self-
management of diseases, low utilization of health care
resources, poor adherence to medication, and increased
hospitalization and mortality [4—6]. This requires health
literate vulnerable groups to understand and use health
information in order to adequately manage their health
problems. At present, the research and development
of tools to measure the health literacy of public groups
is active. Foreign scholars mostly use the health literacy
questionnaire (HLQ), the European health literacy survey
questionnaire (HLS-EU-Q) [7, 8], while scholars in China
mostly use the “National Resident Health Literacy Moni-
toring Questionnaire” formulated by the National Health
Commission [9-12].

However, these scales have too much content, espe-
cially the “National Residents Health Literacy Monitor-
ing Questionnaire” has 80 items, which generally take a
long time to measure, often affect the enthusiasm of the
assessment population, and limit the large-scale applica-
tion to a certain extent [13]. At the same time, “National
Resident Health Literacy Monitoring Questionnaire” lim-
its the applicable population of the questionnaire with a
longer number of entries, and basically scholars limit the
applicable age of the questionnaire to under 70 years old.

The 12-item short-form health literacy scale (HLS-
SF12) is developed by Tuyen V. Duong for people over
the age of 15 in Asia, which is on the basis of the Euro-
pean health literacy survey questionnaire-47(HLS-EU-
Q47). The HLS-F12 as an assessment tool retains the
original conceptual framework of HLS-EU-Q47 and is an
optimized version for fast, comprehensive and effective
measurement of health literacy [14]. A short assessment
tool can be incorporated into assessment question-
naires such as patient visit assessments to quickly screen
out vulnerable groups in health literacy and facilitate
the implementation of targeted health education and
assessment of intervention effects [7, 15]. The HLS-SF12
scale has been applied by foreign scholars in studies of
patients in general outpatient clinics, orthopedic and
Chinese medicine departments [16], as well as validated
and analyzed the factors associated with health literacy
in this group among rural residents in Vietnam [17], and
explored the relationship between health literacy and
anxiety and depression among health workers and out-
patients during the New Crown pandemic, which has
been useful in developing mental health and health qual-
ity by providing evidence to support government and
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organizational strategies to improve mental health and
health quality [18, 19]. Several studies have shown that
the scale has good reliability and validity, and is gener-
alizable in across-cultural backgrounds, geographic dif-
ferences and social group differences, and can be used as
a valid measurement tool for applying health literacy to
multiple groups.

At present, there is no recognized health literacy scale
short-form for the whole population in China, and the
relevant health literacy measurement questionnaires
have many items and are complicated, and there is a lack
of relevant studies on whether the HLS-SF12 can be used
in the Chinese population. Therefore, this study intro-
duces the HLS-SF12, evaluates the reliability and validity
in Chinese population, and forms a Chinese version of
the health literacy scale short-form to provide a rapid and
effective measurement tool for the health literacy study
of the whole population in China.

Objects and Methods

Sample

Pre-test samples

Taking the poor cognitive ability of minors and older
people into account, the researchers used quota sampling
according to age, gender, and urban-rural distribution,
and distributed questionnaires online in June 2021. Even-
tually there were 20 adolescents aged 12—-18 years and 25
elders were selected for the pre-test.

Large samples of formal research

Conducting this survey from July 10, 2021 to Septem-
ber 15, 2021, a multi-stage sampling method was used
to directly include the provincial capitals of 23 Chinese
provinces and 5 autonomous regions, 4 municipalities
directly under the Central Government (Beijing, Tian-
jin, Shanghai, Chongqing), and 2-6 cities in each of the
non-capital prefecture-level administrative regions of
each province and autonomous region using the random
number table method, for a total of 120 cities. At least
one surveyor or one survey team was recruited from
each city. The enumerators were required to make the
gender, age, and urban-rural distribution of the obtained
sample basically match the demographic characteristics
based on the results of the “7th National Population Cen-
sus in 2021”, Inclusion criteria were: (D age>12 years; 2)
nationality of the People’s Republic of China; 3 perma-
nent residence in China (time spent away from home<1
month per year); @ voluntary participation in the study
and completion of the informed consent form. Exclusion
criteria: D those who were delirious or mentally abnor-
mal; @ those who were participating in other similar
research subjects; 3 those who were cognitive impair-
ment and dyslexia. The questionnaires were collected
and then logically checked and data screened by two
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people back to back. This study was ethically reviewed
(JNUKY-2021-018).

A total of 11,668 residents were surveyed and 10,951
valid questionnaires were returned, with an effective rate
of 93.85%. A total of 10,951 cases of residents aged 12
years and above were included for the reliability test of
the scale. See 3.2 General information on the sample for
details.

The sample of the test-retest

Using the random number table method, the research-
ers randomly invited 39 respondents in the formal survey
to retest after 2 weeks. After receiving responses from
respondents and conducting logic checks, 33 respon-
dents eventually participated in the test-retest reliability
survey.

Sample size calculation

In order to ensure the validity of the analysis of pretest
samples and test-retest reliability samples, the research-
ers usually select 30 or more samples as much as possible
[20, 21]. In this study, a total of 45 pretest respondents
and 33 test-retest reliability respondents were selected,
which met the sample size requirements of pretest and
test-retest reliability.

In this study, the minimum sample size required for
formal research was calculated [22]: 223 participants
were required to achieve a statistical power of 95% by
assuming an intraclass correlation coefficient (ICC) of
0.90 and a Type I error probability a of 0.05. A total of
10,951 valid data were collected in the formal study in
this study, indicating that the sample size was sufficient
for subsequent data analysis.

Research tools

General information questionnaire

It was compiled by the researchers himself and included
the survey respondents’ gender, age, ethnicity, type of
household registration, place of residence, political affili-
ation, highest education, marital status, birth status, resi-
dence status, mode of bearing medical expenses, and per
capita monthly household income.

HLS-SF12

The HLS-SF12, developed by Tuyen V. Duong et al
and applicable to public health literacy measurement,
includes 3 dimensions of health care, disease preven-
tion and health promotion, with 12 entries, each rated
on a 4-point scale (1=very difficult, 2=difficult, 3=easy,
4=very easy), using a formula to calculate a standard-
ized HL index ranging from 0 to 50, with higher indices
representing higher level of health literacy. The formula
is, index = (mean —1) * (50/3), where the mean is the
average of all items involved for each individual, 1 is the
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minimum possible value of the mean (when the mini-
mum value of the index is 0), 3 is the range of maximum
value (4) minus minimum value (1) of the average score
of the respondent for each question, 3=4—1, and 50 is
the maximum value of the index. Tuyen V. Duong reports
the Cronbach’ s Alpha of the Health Literacy Scale Short
Form was >0.70, the Cronbach’s Alpha coefficients of
0.49 to 0.72 for the Health Care sub scale, 0.64 to 0.77 for
the Disease Prevention sub scale, and 0.64 to 0.77 for the
Health Promotion sub scale, and the Cronbach ‘s Alpha
coeflicients ranged from 0.59 to 0.81, indicating that
the scales had good internal consistency. The Chinese
version of the HLS-SF12 was used for the test after the
transcultural adaptation.

Research Methodology

In this study, after contacting the original scale developer,
Tuyen V. Duong, by email to obtain authorization for the
use and translation revision of the scale, the standard
procedures for scale Chinesization, such as translation,
back translation, and cultural debugging, were used to
Chinesize the Health Literacy Short Form [23] .

Translation and back-translation of the scale

Two native Chinese and fluent in English masters (one
medical and one English) translated the scale indepen-
dently, and then one native Chinese and fluent in English
master compared and analyzed the first two translated
versions, and discussed with the first two translators
to form a composite draft of the Chinese version of the
scale. Afterwards, two English translators with no medi-
cal background back-translated the composite version of
the Chinese version of the scale separately without know-
ing the content of the scale. Finally, a medical master who
was a native Chinese speaker and fluent in English and
did not participate in the translation and back-transla-
tion process compared the back-translated version of the
scale with the original scale and revised it together with
the two back-translators to form the first draft of the Chi-
nese version of the health literacy scale.

Cross-cultural debugging of the scale
An expert group consisting of five experts in the fields
of humanistic medicine, social medicine, health statis-
tics, health career management and medical English
and all translators (including forward translators, trans-
lation synthesizers and back translators) reviewed and
debugged the entries of the first draft of the Chinese
version of the scale from four aspects: semantics, idiom,
experience and equivalence of concepts, according to the
actual situation and language expression habits in China.
Before the formal survey, the researchers selected
20 adolescents aged 12-18 years and 25 elders for
the pre-test using a paper-based general information
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questionnaire and a Chinese version of the health literacy
scale short form. Firstly, the researchers explained the
purpose and significance of the study to the participants
and obtained informed consent. After the participants
completed the scale, the researchers asked about the lin-
guistic appropriateness, semantic comprehension and
content acceptability of each item.

Statistical analysis

SPSS 26.0 and AMOS 26.0 were used for the data entry
and analysis. Count data were described as frequencies
and percentages, item analysis was performed by corre-
lation coefficient, extreme group method, CITC method,
scale reliability was evaluated by internal consistency
Cronbach’s alpha coefficient, test-retest reliability and
fold half coefficient; scale validity was analyzed by con-
tent validity, structural validity (validation factor analy-
sis), convergent validity and discriminant validity. All
data were tested using a two-sided test, and p<0.05 indi-
cated that the differences were statistically significant.

Results

The result of sinicization

The HLS-SF12 was translated into Chinese using the
procedures of translation, back translation, and cultural
debugging. On the basis of respecting the original mean-
ing of the scale, the researchers modified the expressions
that did not conform to the Chinese mainland language
habits, such as changing “understand the leaflets that
come with your medicine” to “understand the instruc-
tions that come with your medicine’, and changing “judge
which everyday behavior is related to your health” to
“determine which daily behaviors can have an impact on
your health” etc. All 12 entries were eventually retained,
resulting in a Chinese version of the health literacy short
form (see Appendix) .

General information on the sample

Among them, 4994 cases (45.6%) were male and 5957
cases (54.4%) were female; 1008 cases (9.2%) were aged
12-18, 3600 cases (32.9%) were aged 19-30, 1732 cases
(15.8%) were aged 31-40, 2481 cases (22.7%) were aged
41-50, 1006 cases (9.2%) were aged 51-59, and 1124
cases (10.2%) were aged 60 years or older; married 6219
cases (56.8%); urban residents 7962 cases (72.7%), rural
residents 2989 cases (27.3%); non-agricultural house-
holds 6326 cases (57.8%), agricultural households 4625
cases (42.2%); college education and above 6456 cases
(59.0%); medical expenses were borne by Resident medi-
cal insurance 5294 cases (48.3%) (see Table 1).

HL index scores
The statistical results of the scale scores are shown in
Table 2. The range of HL index scores for the HLS-SF12
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total scale is 0 to 50 with a mean of (34.31+8.40). The
percentage of lowest scorers on the HLS-SF12 total scale
and subscales ranges 0.59~0.88% and the percentage of
highest scorers ranges from 9.11~14.66%, both below
15%, indicating no ceiling or floor effects exist [24].

Item analysis

Using the critical proportion method, the total score of
each sample questionnaire was calculated, ranked by the
size of the total score, and the top 27% of the ranked total
score was calculated as an indicator for determining the
high and low subgroups, and an independent samples
t-test was conducted on the total scores of the high and
low subgroups, and the results showed that there was a
significant difference between the scores of the high and
low subgroups on all entries (t=-138.36, p<0.001). Pear-
son correlation was used to test the correlation between
the scores of each entry and the total score, and the
results showed that there was a significant and high cor-
relation between the scores of the entries of the health
care dimension, disease prevention dimension, and
health promotion dimension of the health literacy scale
short form and the total score, with correlation coef-
ficients ranging from 0.75 to 0.81, 0.77 to 0.81, and 0.93
to 0.82. The overall correlation coefficients of the items,
CITC, were all above 0.40, and combined with the Cron-
bach’s alpha coefficients after deletion it is clear that the
internal consistency coefficients did not change much
after deletion of the items (see Table 3). The results of
item analysis indicate that the Chinese version of HLS-
SF12 has good discriminatory power.

Reliability analysis of the Chinese version of the health
literacy scale short form

The Cronbach’s alpha coefficient for the Chinese ver-
sion of the health literacy scale short form was 0.94, the
Spearman-Brown coefficient was 0.93, and the split-half
reliability of the scale was 0.91. The Cronbach’s alpha
coefficient for the health care subscale was 0.86, the
Cronbach’s alpha coefficient for the disease prevention
subscale was 0.86, and the Cronbach’s alpha coefficient
for the health promotion subscale was 0.87. In order to
test the stability of the scale, the researchers included 33
participants for the test-retest reliability survey, and the
results showed that the test-retest reliability of the Chi-
nese version of the HLS-SF12 after two weeks was 0.89.
The test-retest reliability of the health care subscale was
0.91, the test-retest reliability of the disease prevention
subscale was 0.79, and the test-retest reliability of the
health promotion subscale was 0.63.
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Table 1 General demographic characteristics of survey participants
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Characteristic Number (%) Characteristic Number (%)
sex Permanent residence
male 4994 (45.6) Cities and towns 7962 (72.7)
women 5957 (54.4) Rural 2989 (27.3)
Age range (years) Nationality
12~18 1008 9.2) Han ethnic group 10,310 (94.1)
19~30 3600 (32.9) National minority 641 (5.9)
31~40 1732 (15.8) Marital status
41~50 2481 (22.7) Unmarried 4291 (39.2)
51~59 1006 9.2) Married 6219 (56.8)
60-70 508 (4.6) Divorced or widowed 441 4.0
71~80 512 4.7) Professional status
>8] 104 0.9) Students 3236 (29.5)
Highest level of education Be in post 4637 (42.3)
No formal academic education 375 (34) Retirement 883 (8.1)
Secondary school 744 (6.8) No fixed occupation 2195 (20.0)
Junior high school 1421 (13.0) Method of covering medical expenses
Secondary or high school 1955 (17.8) Resident health insurance 5294 (48.3)
Tertiary and above 6456 (59.0) Employee health insurance 2935 (26.8)
Nature of household Publicly funded, self-funded and commercial health insurance 2722 (24.9)
Non-agricultural 6326 (57.8) Monthly per capita household income(¥)
Agriculture 4625 (42.2) <1500 1056 (9.6)
Region 1501-3000 2168 (19.8)
Eastern part 5667 (51.7) 3001-4500 2323 (21.2)
Middle part 2969 (27.1) 4501-6000 1903 (17.4)
Western part 2315 (21.1) >6001 3501 (32.0)
Status of receipt of grants Religious affiliation or non-affiliation
Government grants 1339 (12.2) Be 319 (2.9)
Social grants 249 (2.3) Deny 10,632 (97.1)
No grant received 6459 (59.0) Alcohol consumption
Unclear 2904 (26.5) Drank, within the last 30 days 3130 (28.6)
Number of drugs currently being taken Drank, 30 days ago. 1299 (11.9)
Not taking any medication 8926 (81.5) Never had one. 6522 (59.6)
1 type 924 (84) Smoking status
2 kinds 609 (5.6) Cigarette smoking 1395 (12.7)
>3 types 492 (4.5) Quit smoking 783 (7.2)
Never smoked 8773 (80.1)

Table 2 The HL index scores situation (n=10,951)

Dimensionality Mini- Maxi- xz=s Floor  Ceiling
mum mum effect effect
value value % %

Health care 0 50 33.89+934 0.88 13.13
Disease prevention 0 50 3434+£893 079 13.21
Health promotion 0 50 34.70+£898 0.75 14.66
Summary table 0 50 3431+840 0.59 9.11

Validity analysis of the Chinese version of the health
literacy scale short form

Construct validity - validation factor analysis

The validation factor analysis was used to test the struc-
tural validity of the scale, and the scale was validated
according to the one-factor structural model of the origi-
nal scale. The Root Mean Square Error of Approximation

(RMSEA) of the model is 0.07; The Goodness of Fit Index
(GFI) of the model is 0.96; The Comparative Fit Index
(CFI) of the mode is 0.97; The Incremental Fit Index
(IFI) of the model is 0.97; The Tucker-Lewis Index (TLI)
of the model is 0.96, all values are greater than 0.90, and
the results fit well. Collectively, it appears that the models
for health care, disease prevention, and health promotion
fit well, and the results of the validated factor analysis are
shown in Fig. 1.

Content validity

The expert consultation method was used to ensure the
content validity of the Chinese version of the HLS-SF12.
Experts from multiple fields (including social medicine,
health statistics, health care management, psychology,
humanistic medicine, clinical medicine, etc.) were invited
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Table 3 Item-total correlation coefficients of the Chinese version

Page 6 of 9

Table 4 Factor loading of the Chinese version of HLS-SF12

of HLS-SF12 Dimensionality Item Factor load AVE CR
Scale Afterthede- Afterthe Amended Cronbach’s Health care Al 077 061 0.86
ques- letion of the deletion of the item Alpha after A2 083
tion item Scale item standard Relevance  removal of A3 077
items Mean deviation to total terms i

A4 0.74
Al 3370 30.82 0.70 0.94 ) )

Disease prevention B1 0.74 0.62 0.87

A2 33.63 30.55 0.76 0.93

B2 0.79
A3 33.80 30.51 0.71 0.94

B3 0.79
A4 3355 31.18 0.70 0.94

B4 0.81
B1 33.75 30.82 0.72 0.94 )

Health promotion 1 0.81 0.63 0.87

B2 3358 3097 0.75 0.94

2 0.84
B3 33.66 30.59 0.75 0.94

a3 0.81
B4 33.58 31.06 0.77 0.93

c4 0.72
@ 33.62 31.04 0.74 0.94
(@) 33.61 30.67 0.77 0.93
a 3355 3131 0.74 0.94 scale has good content validity and can be used as a valid
C4 33.71 3091 0.67 0.94 evaluation tool.
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Fig. 1 The confirmatory factor model of the Chinese version of HLS-SF12
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for the expert consultation and discussion on June 7, June
11, June 15, June 18, July 3, and July 8, 2021. The experts
consulted were all senior in rank and regionally repre-
sentative. The content validity index questionnaire was
scored on a 4-point scale (1=Unrelated, 2=Weak related,
3=Stronger related, 4=Strongest related) to assess the
appropriateness of the items. The item level content
validity index (I-CVI) and the scale-level content validity
index (S-CVI) were calculated separately for each item of
the scale and the total scale, and the results showed that
the I-CVI of all 12 items in the scale was greater than
0.78 and the K* was greater than 0.74, suggesting that the
content validity of the items was excellent. The number
of entries rated 3 or 4 by all experts in the scale was 3,
so the S-CVI/UA was 0.25, which was lower than 0.80.
Calculating the mean for each I-CVI yielded an S-CVI/
Ave of 0.95, which was greater than 0.90. Overall, the

Convergent validity

The results of convergent validity are shown in Table 4.
it can be seen that the Average Variance Extracted (AVE)
values of the three dimensions of health care, disease pre-
vention and health promotion are greater than 0.50 and
the Composite Reliability (CR) values of each dimension
are greater than 0.70, indicating high convergent validity.

Discriminant validity

The discriminant test was performed using the chi-square
difference test for two-by-two comparison between the
constructs, and the significance of the difference between
the chi-square values of the unrestricted and restricted
models using the structural equation approach. The
results of the discriminant validity are shown in Table 5.
The other models were worse for each fit indicator com-
pared to the original model and passed the chi-square
test at a significance level of 0.001, indicating good model
discriminant validity.

Discussion
The HLS-SF12 was developed based on the HLS-EU-
Q47. The HLS-SF12 retains the original 12 items and
presents the original architecture of the HLS-EU-Q47
with good reliability [14]. This will facilitate a simple and
accurate assessment of health literacy in a larger Asian
population or clinical setting. In contrast, the HLS-SF12
scale has not yet been translated into the Simplified Chi-
nese Characters, and its applicability to the whole pop-
ulation in China is not clear. Therefore, this study was
conducted to investigate the application of the Chinese
version of the HLS-SF12 in the Chinese population after
a rigorous translation and reliability measurement of the
scale.

This study adapts the source scale cross-culturally
from four aspects: semantic equivalence, idiomatic
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Table 5 Discrimination validity of the Chinese version of HLS-SF12

Number Models X2 df x2/df RMSEA GFI CFI Model Comparison Ax2 Adf

1 Original model 2702.70 51 52.99 0.07 0.96 097

2 Two-factor model | 382797 53 72.23 0.08 0.94 0.96 2vs. 1 1125.27%%% 2

3 Two-factor model | 3886.26 53 73.33 0.08 0.94 0.96 3vs. 1 1183.56%** 2

4 One-factor model 5618.57 54 104.05 0.10 091 0.94 4vs. 1 2915.87%** 3

Note: ***P <0.001.

Two-factor model I: F1, F2+F3
Two-factor model II: F1+F2, F3
One-factor model: F1, F2, F3

equivalence, empirical equivalence and conceptual equiv-
alence, so that the language expression is more suitable
for the language habits and social reality of the Chinese
mainland. In order to make the respondents’ understand-
ing smoother, in the process of sinicization, we replaced
“the leaflets that come with your medicine?” in the origi-
nal text of the scale with “the instructions of the drug” At
the same time, according to the daily exercise of the Chi-
nese mainland people, “the sports club or exercise class”
is modified to “sports organization or fitness classes”

The authors of the original scale developed and verified
the Traditional Chinese Characters version of HLS-SF12
in Taiwan. However, there are differences in the cultural
backgrounds of Taiwan and the Chinese mainland. And
across the strait use different fonts, with Taiwan using
Traditional Chinese Characters while the Chinese main-
land using Simplified Chinese Characters. In the Tradi-
tional Chinese Characters version of the HLS-SF12, item
10 is  “BEMROERS(REAE . b B ) 7 (e 38 {e R
R FHRAEAE S (to understand the information
provided by the media on health promotion issues), and
the words “&&l\” and “G%&” are not the most appropri-
ate in the Chinese mainland idioms. Therefore, on the
basis of respecting the original English scale, we revised
this entry to “BEMFEEAA FAT U AR 45 56 (1 e 115 B
(understand the information in the media about how to
become healthier). In addition, in the Traditional Chinese
Characters version of the scale, “Hf%£” (those) is used to
represent the interrogative tone (e.gfe BNk 75 EH5%
)2 A3 A 2% 1), while in the Chinese mainland idiom, we
usually use “MfLL” (which) to express it.

Item analysis was performed using the extreme group
method, the correlation coefficient method and the CITC
method, and the results showed that the entries in the
Chinese version of the HLS-SF12 had good discrimina-
tion, as well as a high correlation with the total score of
the scale, so all 12 items of the short form were retained.

The reliability test used Cronbach’s alpha coefficient
and test-retest reliability to evaluate the internal con-
sistency and stability of the scale. The Cronbach’s alpha
coefficient of the Chinese version of the HLS-SF12 was
0.94, the split-half reliability was 0.91, and the Cronbach
‘s Alpha coefficients were all greater than 0.80, indicating

that the internal consistency of the scale was good. The
test-retest reliability mainly examined the stability of the
scale across time, and if both measurements were greater
than 0.70, it was considered to have good test-retest reli-
ability [25]. In this study, 33 respondents were selected
and retested after 2 weeks, and their test-retest reliability
was 0.89, which has good stability across time.

Validity tests were conducted using structural valid-
ity, content validity, convergent validity and discrimi-
nant validity, and RMSEA <0.08, GFI>0.90, CFI>0.90,
IF1>0.90, TLI>0.90 were chosen as the acceptance cri-
teria, where the x2/df reliability was not good in the case
of large samples, so the model fitted well, the structural
validity was good, and the expert consultation method
guaranteed good content validity, while the results show
that the scale has good convergent and discriminant
validity [26].

The Chinese version of the HLS-SF12 in this study
has only 12 entries, is clearly expressed, and is more
in line with the cognitive level of the adolescent and
elderly population than the commonly used health lit-
eracy monitoring questionnaires in China, and is simple
and easy to administer. Both the experts consulted in
the relevant fields and the pre-tested research subjects
thought that the questionnaire was clearly expressed
and easy to understand, so the applicability of the origi-
nal scale could be extended from people over 15 years
of age to people over 12 years of age. Meanwhile, sup-
ported by Binh N. Do et al. [27] study exploring health
literacy among 60-85 year elders, the reliability test of
this study chose to expand the population of health lit-
eracy measurement from 60 to 69 years old in the current
Chinese study to a higher age group, which is in line with
the national situation of population aging in China. The
scale can provide a simpler and more effective measure-
ment tool for the investigation of the current situation of
health literacy and the analysis of the influencing factors
in China. It is important to note some limitations of this
cross-sectional study. First, it is difficult for us to achieve
complete randomization in the selection of study sub-
jects, and sample selection bias is inevitable. However,
we used large samples of data across the country, and the
results were relatively reliable. Second, the current health
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literacy assessment tools include not only the HLS-SF12,
but also the HLQ, HLS-EU-Q47 and other scales, which
should be combined with the above scales as validity
scales in future studies to further validate the reliability
of the scale, so as to facilitate cross-sectional comparative
studies among multiple scales. Third, our health literacy
assessments are subjective reports by respondents based
on their own perceptions, which can lead to reporting
bias. In future studies. We propose to add objective mea-
sures such as respondents’ physical condition to aid the
research.

Conclusion

This study introduced the HLS-SF12 from abroad and
measured the applicability of the Chinese version of the
HLS-SF12 in our population, and the results showed that
the Chinese version of the HLS-SF12 has good reliabil-
ity and validity. The scale has 12 items, and each item is
clearly expressed and easily understood by the adoles-
cent and elderly populations, which can provide a tool for
assessing the current situation and influencing factors of
health literacy in China.
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