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Introduction
According to the WHO, health literacy is defined as “the cognitive and social skills which determine the
motivation and ability of individuals to gain access to, understand and use information in ways which
promote and maintain good health.” There are two dimensions of health literacy: internal and external. The
internal dimension encompasses various individual abilities, for example basic literacy, communication
skills and critical thinking. While contextual factors like the health system, health professionals and their
fluency in interacting with the patient can also influence an individual’s health literacy level.

Due to slow economic development, the healthcare system and facilities in Yongping are underdeveloped,
which may affect the students’ perception of healthcare, health management and their health-related
behaviours. This study therefore aims to
a) Assess the associated factors in predicting Chinese adolescents’ health literacy
b) Validate the Chinese version of the HELMA as a health literacy measurement tool for Chinese

adolescents

Adolescents health literacy is crucial in securing the well-being of adolescents and their empowerment in
both the short-term and long-term (Manganello, 2007). However, adolescents have yet to become the focus
of the health literacy studies in China. Most of the health literacy surveys done in China targeted adult
population (S. Guo et al., 2018). While most of the other studies were done in relatively developed provinces
or cities (L. Chang, 2011; S. Guo et al., 2018; Lam, 2014; Lam & Yang, 2014; Ye, 2014). Hence the health
literacy of adolescents in poorer areas would be a topic of interest for China and developing countries
around the world.

Materials and Methods
From October to November in 2018, all students (n=2174) from Yongping First Secondary School were 
invited to participate in this cross-sectional study and informed consent was obtained. After eliminating 
incomplete responses and questionnaires without a signed consent form, we received 2062 responses out 
of 2174 students, hence the response rate is 94.8%. 

The questionnaire includes three parts:
a) Demographics and behavioural factors

• Gender, age, ethnicity, year of study, academic performance, family size, family income and the 
education level of parents

• Smoking habit, violent behavior 
b) Patient Health Questionnaire (PHQ-9)

• Depressive symptoms
c) Health Literacy Measure for Adolescents (HELMA)

• 5-point Likert scale and numeracy questions
• The results were presented as a total score ranged from 0 to 100, and categorized into four levels 

(inadequate, problematic/limited, sufficient and excellent)

For the validation of the Chinese version of Health Literacy Measure for Adolescents (HELMA), 43 students 
in year ten were chosen to answer the questions in the HELMA two weeks after their first completion. The 
results from the first and second attempts were compared to find out the test-retest reliability. The data 
was entered and analysed by IBM SPSS Statistics 25. Chi-square test and multiple logistic regression were 
used to identify the associated factors of health literacy.

General performance of students
Table 1. Only 25.7% of the participants who completed the whole questionnaire had adequate health 
literacy.

Demographic and behavioural factors
Table 2. Junior students, students with better academic performance and monthly household income 
≥8001 RMB were more likely to have adequate health literacy

Table 3. Students with no or minimal depressive symptoms are more likely to have adequate health 
literacy

Health education at school
School was the second most common source (23.3%) of health information, after the Internet 
(33.6%). Concerning the health education provided by school, 41.8% of the students considered it 
insufficient while 95.3% agreed that the school should provide more health education and health-
related activities. The current health education is mainly unidirectional and verbal.

Validation of the HELMA
The HELMA had good internal consistency and reliability. The result from 1741 valid responses showed that 
the Cronbach’s alpha for the overall Chinese version of the HELMA was 0.93, which is the same as the 
English version. Most of the domains showed satisfactory reliability (α ≥ 0.7) except numeracy (α = 0.66). For 
test-retest reliability, intra-class correlation coefficients (ICC) and 95% confidence interval were calculated 
based on the 2-way mixed-effects model. The result for the overall questionnaire was 0.87 (CI=0.75-0.93). 
The test-retest reliability of the Chinese version of the HELMA was satisfactory for all domains and the 
overall questionnaire (ICC > 0.6).

The study demonstrated that the Chinese version of HELMA is a practical and valid instrument for 
measuring adolescents or secondary school students’ health literacy in a rural China setting. The 
findings supported the positive correlation between health literacy and family income, academic 
performance and mental well-being. It was reported that the secondary schools in China lack 
interactive health education. More creative and participatory forms of health education should be 
provided to secondary school students, as early as possible, to help equip the future generation for 
individual and national health challenges.

Domain Mean S.D. Adequate %
Self-efficacy 59.89 17.335 38.5
Access 55.30 20.006 28.4
Reading 58.33 24.133 37.0
Understanding 65.57 17.171 51.1
Appraisal 57.46 19.861 31.6
Use 53.54 20.274 27.7
Communication 57.21 19.344 30.9
Numeracy 65.29 35.326 61.2

Total Score 57.68 13.523 25.7

Parameters OR for adequate 

health literacy

95% CI P value

Year of study Junior Reference
Senior 0.604 0.382-0.956 0.031

Academic performance Bottom 50% Reference
Top 50% 1.414 1.037-1.928 0.029

Household monthly 

income (RMB)

<8000 Reference
≥8001 1.711 1.023-2.861 0.041

Father’s education 

level

Junior high and 

below

Reference

Senior high and 

above

1.219 0.748-1.986 0.427

Mother’s education 

level

Below primary Reference
Senior high and 

above

0.873 0.506-1.504 0.624

Constant 0.426 0.001

Parameter OR for adequate 

health literacy

95% CI P value

Smoking Past smoker Reference
Current smoker 0.625 0.363-1.076 0.090
Non-smoker 0.745 0.487-1.140 0.176

Violent behaviours in

the past month

Yes Reference
No 1.902 0.877-4.127 0.104

Depressive

symptoms

Moderate to severe Reference
Minimal to mild 1.787 1.168-2.733 0.007
No 4.156 2.589-6.673 0.000

Constant 0.124 0.000

Discussion
In general, the students in Yongping First Secondary School had limited health literacy and struggled in the 
eight domains investigated by the HELMA. The results showed that year of study, academic performance, 
household monthly income and psychological well-bring had a statistically significant association with 
health literacy. 

Demographics
In some similar studies done in other regions in China, the health literacy of adolescents and young adults 
was found to be independent of various sociodemographic characteristics e.g. gender, ethnicity and family 
size (S. Guo et al., 2018; Rong et al., 2017; Ye, 2014). Due to the homogeneity of the living and studying 
environment of the students, health literacy has become a more significant outcome of the community’s 
social determinants of health than individual’s demographic characteristics (Bröder et al., 2017).

Psychological factor
The phenomenon can be explained that students with better mental health literacy, or health literacy in 
general, would have higher awareness and cognitive skills to recognise the presence and significance of 
depressive symptoms, hence would be more proactive in mental health management and help-seeking 
behaviour. Whereas depressive symptoms can also hinder the cognitive and functional development in 
health literacy.

Health education at school
The information dependence on school is contradicted by the lack of school-based health education. The 
current health education provided by the school is mostly in the form of lecture or printed materials. It was 
suggested by D. Nutbeam (2000) that health education would be less effective if there is only a 
unidirectional transmission of knowledge without addressing the socioeconomic determinants, as it fails to 
reinforce and sustain a healthy lifestyle and health management habits in individuals. 
Many believes that effective health literacy development starts from early childhood (Manganello, 2007). It 
is especially true in poor regions like Yongping, where the researchers observed that many students would 
decide to leave high school and go to work after nine years of mandatory education. Little opportunities 
would be available for them to develop health literacy afterwards due to their low awareness towards health 
management and limited exposure in society.

Limitations & recommendations
• The sample population only accounted for one of the two secondary school in Yongping, hence limiting 

the observation of the county’s health education
• Long questionnaire might cause report bias due to loss of attention
• Report bias due to influence of choice from peers
• Qualitative analysis could be done in the future
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