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Abstract 

Background: Health literacy is a public health goal which can be used as an independent factor of health outcomes. 
This study aimed to assess the association between health literacy and health status, as well as the two mediating fac-
tors of behavior and self-efficacy among residents aged 15–69 years in Qingdao.

Methods: A cross-sectional survey was implemented among residents aged 15–69 years (N = 3793) in Qingdao, 
China. A combination of stratified cluster random and proportional probability sampling methods was used to select 
subjects for this study. Data were collected using “The Chinese Citizen Health Literacy Questionnaire (2019)”. We 
proposed a hypothetical model for the relationship between sociodemographic characteristics, health literacy, self-
efficacy, health behavior, and health status, and used path analysis to validate the hypothesis.

Results: The path analysis showed that higher education (β = 0.293) and income (β = 0.135) are positively and 
directly associated with greater health literacy, which was positively associated with health status (β = 0.057). Health 
literacy is a direct influencing factor of health behavior (β = 0.070) and self-efficacy (β = 0.099). Health behavior 
(β = 0.041) and self-efficacy (β = 0.173) exerted a positive direct effect on health status. The model explained 14.1% of 
variance for health literacy, 3.8% for self-efficacy, 5.7% for health behavior, and 15.0% for health status.

Conclusions: Health literacy was identified to be a critical factor in health status. The results emphasized that the 
dissemination of health knowledge, development of healthy behavior, and cultivation of self-efficacy should be jointly 
promoted to reinforce the level of health status among residents in future work.

Keywords: Health literacy, Self-efficacy, Health behavior, Health status, Path analysis

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Health literacy is defined as the capacity of individuals 
to access, process, and understand basic health informa-
tion and services, and use them to make proper health 
decisions [1]. Approximately 39% of people worldwide 
lack health literacy, whereas only 17% of the population 
in China show adequate health literacy [2, 3]. Health 

literacy is considered a major public health goal that can 
be used as an independent influencing factor of health 
outcomes [4]. In addition, people with insufficient health 
literacy may incur high medical expenditures and cause 
substantial financial burden [5]. Therefore, health literacy 
has become an important indicator for the measurement 
of health status among residents. Improving health liter-
acy is a fundamental, economical, and practical measure 
to enhance the health of people in general.

Previous evidence has shown that a causal relationship 
exists between health literacy and health status among 
different populations. Generally speaking, health liter-
acy is a key factor for patients with chronic diseases in 
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controlling their condition and achieving positive health 
outcomes [6]. People with deficient health literacy may 
experience 1.5–3 times more serious health outcomes 
such as higher mortality [7], hospitalization rates [8], and 
inferior disease management ability [9] than those with 
sufficient health literacy [7, 10]. Health literacy can also 
indirectly impact health status by affecting health behav-
ior [11]. A British study revealed that limited health lit-
eracy was associated with negative behavior in life [12]. 
People with sufficient health literacy are less likely to 
smoke, exercise more frequently, and self-rate their 
health status better than those with deficient health lit-
eracy [12]. Furthermore, the effect of health literacy on 
health status can be explained by the role of psychoso-
cial factors, such as self-efficacy [13]. Self-efficacy refers 
to the subjective judgement of individuals on whether 
they can successfully perform a specific behavior [14]. 
Although some studies have explored the association 
among health literacy, self-efficacy, behavior, and health 
status, the results are inconsistent. Some studies have 
demonstrated that the lack of self-efficacy [13] or poor 
health behavior [15, 16] of people with insufficient health 
literacy can lead to adverse health outcomes [17], while 
other studies have reported null associations [18–20]. 
Some investigations have also discovered that self-effi-
cacy is associated with health behavior or life quality, 
while other studies did not find such associations [20–
22]. Differences in these intermediate factors may lead 
to different roles played by health literacy in improving 
health outcomes.

Baker proposed a conceptual model that showed how 
health literacy affects health status [23]. This model 
assumes a cascading causal process in which health lit-
eracy will affect health changes through multiple paths. 
Health literacy affects health status through health 
behavior and/or psychological pathways. Health behavior 
and self-efficacy were considered important mediators 
between health literacy and health status. In addition, 
Baker also believed that the model should consider the 
impact of sociodemographic variables on health liter-
acy and health status [23]. Besides, Paasche-Orlow also 
established a conceptual framework for individual health 
literacy [24]. The framework illustrated that sociodemo-
graphic characteristics were basic factors for health lit-
eracy and outlined pathways in which health literacy may 
influence health outcomes. Therefore, the above relation-
ship is the basis of the theoretical framework of the pre-
sent study.

Healthy China Action clearly stated that the improve-
ment of health literacy is a prerequisite for improving 
the health of all people [25]. However, existing studies 
in the literature related to health literacy among Chinese 
residents have not been well appreciated. The internal 

mechanism of how health literacy affects the health 
status of Chinese residents remains unclear. There-
fore, building on Baker’s and Paasche-Orlow’s models, 
we proposed a model that contained five key elements, 
including, sociodemographic variables, health literacy, 
self-efficacy, health behavior, and health status. The 
purpose of this study is to analyze the path relation-
ship between health literacy and health status among 
residents aged 15–69 years in Qingdao and consider the 
contribution of health behavior and self-efficacy in the 
pathway. We hypothesized that adequate health literacy 
not only exerted a positive influence on health status 
directly but also indirectly contributed to health status 
through self-efficacy or health behavior. Meanwhile, self-
efficacy exerts a positive effect on health and can also 
affect health status through health behavior.

Methods
Study design and sampling
The target population was residents aged 15–69  years 
who have lived in Qingdao for more than 6  months 
within a year, excluding residents living in military bases, 
hospitals, prisons, nursing homes and dormitories, and 
other places, accounts for approximately 7 million of the 
population. The combination of multi-stage stratified 
cluster and proportional probability sampling (PPS) of 
the permanent population was conducted in our study. A 
certain number of neighborhood committees have been 
selected as monitoring sites according to the number of 
households included in each neighborhood committee 
after stratified sampling of urban and rural areas. Forty 
communities comprising 24 urban and 16 rural neigh-
borhoods were selected. The number of households in 
each neighborhood is between 750 and 1500. Each moni-
toring site obtains a complete household sampling frame 
through mapping and listing, and 100 households are 
randomly sampled from each sampling frame. The inves-
tigator used the KISH table to select a random member 
aged 15–69  years from each household and conducted 
the survey.

The sample size was calculated by using the func-
tion N = µα

2P(1− P)/δ2 × deff  . According to the data 
obtained from the Qingdao Health Literacy Survey in 
2017, the expected percentage was 15.92% (P = 0.1592) 
[26]. Given that the invalid questionnaire and rejec-
tion rate do not exceed 20%, the minimum sample size 
should be at least 1929. A total of 4000 people were 
eventually recruited on the basis of the proportion of 
urban and rural populations in Qingdao. The purpose 
of accomplishing the questionnaire was explained, and 
an informed consent form was signed by participants. 
Participants under 16  years are signed by their parents. 
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Residents filled out the questionnaire independently 
using an application installed on the pad.

Measures
Sociodemographic characteristics
We incorporated three sociodemographic character-
istics of age, education level, and annual household 
income into the path analysis as control variables by 
reviewing the previous literature. Participants reported 
their highest education level (1 = elementary school and 
below, 2 = junior high school, 3 = high school/vocational 
high school/technical secondary school, and 4 = bach-
elor degree and above), annual household income 
(1 =  < 10,000 CNY, 2 = 10,000–30,000 CNY, 3 = 30,000–
50,000 CNY, 4 = 50,000–100,000 CNY, 5 =  > 100,000 
CNY), and age in the questionnaire.

Health literacy
Health literacy was assessed using the Chinese Citizen 
Health Literacy Questionnaire (2019), which was devel-
oped by the China Health Education Center. It was com-
piled by experts from multiple disciplines based on the 
“Basic Knowledge and Skills of National Health Literacy 
(2015)” using the Delphi method [27]. A comprehensive 
index or percentage was applied to the questionnaire 
to evaluate health literacy and reflect the health knowl-
edge and skill among residents accurately. In this study, 
comprehensive scores were used to assess health lit-
eracy. The 56-item questionnaire included true-or-false, 
single-choice, and multiple-choice questions, with a total 
score of 73 points. Every correct answer gets 1 point for 
true-or-false and single questions, while that for multi-
ple-choice questions gets 2 points, and every wrong or 
missing choice gets 0 point. Adequate health literacy is 
achieved when participants reach more than 80% of the 
total score. High scores indicated that residents present 
adequate health literacy and abundant health knowledge. 
Moreover, the questionnaire showed good internal con-
sistency (Cronbach’s α = 0.903).

Self‑efficacy
The self-efficacy scale is based on the Chinese version of 
the general self-efficacy scale [28]. Core questions can 
be selected to represent the self-efficacy of participants 
due to the limited length of the questionnaire. The self-
efficacy scale includes three questions, including “I can 
always solve problems”, “I can stick to my ideals and 
achieve goals”, and “I can make my own decisions in gen-
eral”. All three self-efficacy items are rated on using a five-
point Likert scale ranging from 1 (strongly disagree) to 5 
(strongly agree) to measure whether an individual can 
successfully perform a subjective judgement of behavior. 
Scores for each option are added to calculate the total 

number of points, ranging from 3 to 15. The higher score 
indicates that people are capable of or confident in com-
pleting health-related behaviors.

Health behavior
Health behavior was evaluated according to smoking, 
drinking, physical exercise, sleep duration, and physical 
examination. Participants chose one of the options from 
each question to present their actual situation. Original 
options were reclassified, and values were assigned in 
accordance with common recommendations in the pre-
vious literature on smoking, drinking, physical exercise, 
sleep duration, and physical examination to facilitate the 
analysis. The smoking categories were ‘current smoking’, 
‘quit smoking’, and ‘never smoking’. The drinking cat-
egories were ‘daily’, ‘sometimes’, and ‘never’. The physi-
cal exercise categories were ‘yes’ (do exercise in the past 
week) versus ‘no’ (not do exercise in the past week). The 
sleep duration categories were ‘7–8 h’ versus ‘non 7–8 h’. 
The physical examination categories were ‘within a year’, 
‘1–2 years’, ‘3 years and above’, and ‘never’. The total score 
(a minimum of 0 points to a maximum of 9 points) was 
used as the behavior score. A high behavior score reflects 
the positive health behavior of participants.

Health status
Health status was measured using the EuroQol-visual 
analogue scale (EQ-VAS) [29]. Participants provided a 
self-rating on the vertical scale, with 100 points for “best 
health conditions” and 0 points for “worst health condi-
tions”. On the basis of their actual situation, a high self-
rating score indicates an improved health condition. 
Self-rated health status is a simple and important evalua-
tion index derived from a series of screening, evaluating, 
and summarizing of information process from individu-
als and consciousness [30]. This index can not only reflect 
the personal health status but also integrate its subjec-
tive and objective aspects [31]. Although the reliability 
of health self-evaluation is still controversial in reflect-
ing health status, the majority of studies have shown that 
self-rated health can be used as a robust and reliable indi-
cator of individual health status [32].

Statistical analysis
A descriptive analysis of general characteristics of resi-
dents in Qingdao was performed using SPSS 24.0. Given 
that the variance inflation factor (VIF) of each vari-
able was less than 5 and the bivariate correlation did not 
exceed 0.80, there was no multicollinearity between the 
variables and no violation on the assumption of mutual 
independence. In addition, the skewness coefficient was 
less than 3, and the kurtosis coefficient was less than 8, so 
the data met the assumption of normal distribution. On 
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the basis of previous studies, we regarded age, education 
level, and annual household income as exogenous vari-
ables, while health literacy, self-efficacy, health behavior, 
and health status were used as endogenous variables for 
constructing the original structural equation model. Path 
analysis was performed to test the relationship between 
sociodemographic characteristic, health literacy, health 
behavior, self-efficacy, and health status among residents 
aged 15–69  years in Qingdao. The model parameters 
were estimated using the maximum likelihood method. 
Standardized regression coefficients were utilized to 
evaluate the influences of sociodemographic variables, 
health literacy, self-efficacy, and health behaviors (smok-
ing, drinking, physical exercise, sleep time, and physical 
examination) on health status in the path model. The 
overall fitness of the model was evaluated using the com-
parative fit index (CFI), Tacker-Lewis index (TLI), and 
root mean square error of approximation (RMSEA). The 
model was considered acceptable because both CFI and 
TLI values were greater than 0.95, and RMSEA was less 
than 0.05 [33]. We trimmed insignificant paths to adjust 
the path model until the main goodness-of-fit index indi-
cated that the final model fitted the data appropriately. 
The effects of the path analysis were decomposed, and 
the direct and indirect effects between variables were cal-
culated. Path analysis, including the estimation of path 
coefficients and the assessment of the overall fit of the 
structural model, was carried out using Mplus 8.3. All P 
values were two-tailed, and the level of significance was 
set at a P value less than 0.05..

Results
A total of 3793 residents filled out the questionnaire, with 
an effective response rate of 94.8% (3793/4000). Half of 
the 3793 respondents were male (50.3%). The age of par-
ticipants ranged from 15 to 69 years, and the average age 
was 49.69 ± 13.2 years. The marriage status demonstrated 
that the majority of participants were married (83.6%), 
with the remaining proportions of the single and wid-
owed participants were 11.8%, and 4.6%, respectively. 
Occupations of the residents involved many fields, such 
as worker (19.3%), office worker (including civil servant, 
teachers, doctors, and institution officers) (32.6%), farmer 
(38.9%), student (2.0%), and others (7.3%). Over 50% of 
the residents reported their annual household income 
more than 30,000 CNY. The mean scores for health lit-
eracy, self-efficacy, health behavior, and self-rated health 
status were 45.80 ± 13.81, 13.73 ± 1.31, 6.03 ± 2.04, and 
85.38 ± 11.78, respectively. The descriptive characteris-
tics of the population are shown in Table 1.

The bivariate correlation matrix displayed that health 
literacy and health status are significantly associated 
with all variables included in the model (Table 2). Health 

literacy was significantly correlated with all other vari-
ables, but the strongest correlation was with education 
(r = 0.356). In addition, correlation among self-efficacy 
and health status was strong (r = 0.232), while health 
behavior presented a slightly strong correlation with self-
efficacy (r = 0.084) and age (r =  − 0.084).

On the basis of these results, we developed a structural 
equation model to examine the connection between soci-
odemographic indicators, health literacy, health behavior, 
self-efficacy, and health status. The final model reached 
the optimal fit with the existing data after we removed 
insignificant paths and those that violate the hypothesis. 
Model fitness indexes revealed an adequate fit, with a 
model fit of χ2 = 20.862 (df = 5, P = 0.0009), CFI = 0.990, 
TLI = 0.964, RMSEA = 0.029, and SRMR = 0.013. The 
estimates of each path are listed in Table 3. As conveyed 
in Table  4 and Fig.  1, in addition to the direct associa-
tion, it also has an indirect effect on health status through 

Table 1 Descriptive statistics of the participants (N = 3793)

N (%) or mean (SD)

Age (years) 49.69 (13.22)

Gender

 Male 1909 (50.3)

 Female 1884 (49.7)

Education

 Primary school and below 668 (17.6)

 Junior high school 1371 (36.1)

 High/professional high/technical secondary 
school

850 (22.4)

 College/bachelor and above 904 (23.8)

Marital status

 Single 448 (11.8)

 Married 3172 (83.6)

 Widowed 173 (4.6)

Occupation

 Office worker 1237 (32.6)

 Student 74 (2.0)

 Farmer 1476 (38.9)

 Worker 731 (19.3)

 Others 275 (7.3)

Annual household income (CNY)

  < 10,000 287 (7.6)

 10,000–30,000 694 (18.3)

 30,000–50,000 656 (17.3)

 50,000–100,000 1295 (34.1)

  > 100,000 861 (22.7)

Health literacy (score) 45.80 (13.81)

Self-efficacy (score) 13.73 (1.31)

Health behavior (score) 6.03 (2.04)

Health status (score) 85.38 (11.78)
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health behavior or self-efficacy. However, we did not 
find the relationship between self-efficacy and health 
behavior. Besides, direct or indirect associations were 
also observed between sociodemographic variables and 
health status. A positive health condition was more likely 

to achieve in residents with higher annual household 
income than those with lower annual household income 
when only the direct path was considered. Conversely, 
older residents are less likely to demonstrate an improved 
health status. The final model suggested that the impact 

Table 2 Correlation matrix of the variables in the model

** P < 0.01

(1) (2) (3) (4) (5) (6) (7)

(1) Age 1.000

(2) Education  − 0.518** 1.000

(3) Income  − 0.301** 0.468** 1.000

(4) Health literacy  − 0.212** 0.356** 0.272** 1.000

(5) Self-efficacy  − 0.132** 0.140** 0.142** 0.141** 1.000

(6) Health behavior  − 0.084** 0.204** 0.189** 0.145** 0.084** 1.000

(7) Health status  − 0.282** 0.247** 0.263** 0.172** 0.232** 0.110** 1.000

Table 3 Path coefficients based on the final model

Path Unstandardized 
coefficient estimate

S.E P value Standardized 
coefficient 
estimate

Health literacy  ← Education 3.893 0.226  < 0.001 0.293

Health literacy  ← Income 1.508 0.195  < 0.001 0.135

Self-efficacy  ← Age  − 0.008 0.002  < 0.001  − 0.084

Self-efficacy  ← Income 0.096 0.019  < 0.001 0.090

Self-efficacy  ← Health literacy 0.009 0.002  < 0.001 0.099

Health behavior  ← Education 0.250 0.037  < 0.001 0.127

Health behavior  ← Income 0.182 0.031  < 0.001 0.111

Health behavior  ← Health literacy 0.010 0.003  < 0.001 0.070

Health status  ← Age  − 0.175 0.015  < 0.001  − 0.197

Health status  ← Income 1.491 0.179  < 0.001 0.156

Health status  ← Health literacy 0.049 0.015 0.001 0.057

Health status  ← Self-efficacy 1.557 0.147  < 0.001 0.173

Health status  ← Health behavior 0.237 0.089 0.007 0.041

Table 4 Indirect pathways in the final model

Pathways Standardized coefficient P value

Age → Self-efficacy → Health status  − 0.014  < 0.001

Education → Health literacy → Health status 0.017 0.002

Education → Health behavior → Health status 0.005 0.010

Education → Health literacy → Health behavior → Health status 0.001 0.034

Education → Health literacy → Self-efficacy → Health status 0.005  < 0.001

Income → Health literacy → Health status 0.008 0.003

Income → Health behavior → Health status 0.005 0.013

Income → Self-efficacy → Health status 0.016  < 0.001

Income → Health literacy → Health behavior → Health status  < 0.001 0.038

Income → Health literacy → Self-efficacy → Health status 0.002  < 0.001
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of education on health status was completely mediated 
by health literacy, self-efficacy, or health behavior, but 
a direct connection is absent by themselves. Health lit-
eracy, self-efficacy, health behavior, and health status 
explained 14.1%, 3.8%, 5.7%, and 15.0% of the total vari-
ance, respectively.

Discussion
The present study showed that sociodemographic indi-
cators, health literacy, self-efficacy, and health behavior 
were identified as important factors of health status. Path 
analysis displayed that the association between health 
literacy and health status occurs through three different 
pathways. The first pathway directly connected health lit-
eracy and self-rated health status, another went through 
self-efficacy, and the remaining paths were through 
health behavior. In addition, age and income exerted a 
direct influence on health literacy. Sociodemographic 
variables explained 14.1% of variability in health literacy, 
while health literacy and other variables explained 15.0% 
of the variability in health status.

This tool we used to assess health literacy is designed 
to measure an individual’s basic knowledge and concepts, 
healthy lifestyles and behaviors, and basic skills. Differ-
ent from foreign health literacy evaluation systems, this 
public health-oriented tool mainly evaluates people’s 
ability to obtain, understand, and use health information 
and is unsuitable for rapid assessment of patients’ health 
literacy in the medical environment. The proposed tool 
also follows the World Health Organization’s definition 
of health literacy, that is, health literacy represents cogni-
tive and social skills that determine the individual’s moti-
vation and ability to obtain, understand, and use health 

information while promoting health through these path-
ways [34].

Health literacy in the model was influenced by the 
two sociodemographic variables of income and educa-
tion. Similar to the results of Suka [35], health literacy 
increased with income. Notably, high income and health 
status were partially related to adequate health literacy, 
strong self-efficacy, and positive behavior. This finding 
further verified that this relationship may also be partially 
due the susceptibility of residents to health literacy, self-
efficacy, and behavior in addition to the direct impact 
of high income on health status. These findings empha-
sized the importance of considering complex models that 
include different aspects of residents’ lives to understand 
the ways in which positive health conditions are formed 
further. Consequently, interventions aimed at developing 
positive health conditions should not be limited to meas-
ures for increasing family income because income will 
only slightly fluctuate over a long period of time. Mean-
while, other approaches should be considered to address 
residents with poor health literacy and the resultant low 
self-efficacy or risk behavior.

In terms of the relationship between education and 
health literacy, our results were also similar to Sun’s [11]. 
Education was related to self-rated health status through 
health literacy and its consequence. On the basis of this 
premise, the residents will unlikely demonstrate sufficient 
health literacy when they present a low education level. 
This finding may spiral into low self-efficacy and nega-
tive health behavior, and eventually lead to serious health 
outcomes when ignored. The current results also sup-
port the evidence from a previous study, which reported 
that health literacy may be a pathway for socioeconomic 

Fig. 1 Path analysis with standardized coefficient in the final model
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status to affect health status, especially in low socio-
economic groups [36]. Therefore, health literacy may 
be easier to modify than the main established socioeco-
nomic determinants of health inequality. These findings 
reinforce the claim that the lack of health literacy among 
vulnerable groups plays a fundamental role in individu-
als’ health, thereby indicating that the problem of poor 
health status must be addressed through multi-level 
interventions implemented by different professions and 
departments.

Our results demonstrated that a positive effect existed 
between health literacy and self-rated health status. The 
significance of health literacy in the process was notice-
able. This finding has repeatedly recurred in the literature 
over the years [37, 38]. Baker proposed that health liter-
acy was one of the many factors that could contribute to 
improved health outcomes [23]. Besides, broadly defined 
health literacy also included conceptual health knowledge 
[23]. People with sufficient health literacy showed the ini-
tiative and enthusiasm to acquire their own health infor-
mation and core knowledge of diseases while adopting 
corresponding health skills in daily life to seek help from 
others according to their own characteristics. Mean-
while, they can use social resources to enhance healthy 
behaviors and reduce risk factors for disease, thereby 
promoting a positive health status. The improvement of 
basic knowledge, basic skills, and lifestyle literacies will 
inevitably exert an impact on residents’ cognition, psy-
chology, and health-related behavior. Moreover, positive 
health conditions are inseparable from the expansion of 
health knowledge, the formation of healthy lifestyle, or 
the development of health-related skills [39, 40]. People 
with adequate health literacy attach great importance to 
their own health status and autonomously learn relevant 
health knowledge through the Internet or other pathways 
to improve their health status. Although several people 
have already suffered from chronic diseases, the quality 
of life and disease management competence with suffi-
cient health literacy is better than those with insufficient 
health literacy due to the mastering of knowledge, meth-
ods, or skills in dealing with diseases [41, 42].

These findings suggested that health behavior pre-
ceded self-rated health status. Consistent with the origi-
nal hypothesis proposed in the model, health behavior 
played a mediating role between health literacy and 
health status. People with sufficient health literacy are 
more likely to seek health information through multiple 
channels, which changes people’s perceptions on health 
issues and influences them to alter their behavior, thereby 
making decisions that are beneficial to their health [43]. 
Similarly, individuals with inferior health literacy are less 
likely to adopt positive behavior and may avoid obtaining 
health information, thereby increasing health barriers. 

From this perspective, the behavior is a significant factor 
in the process between health literacy and health status, 
thereby indicating that insufficient health literacy is only 
one of the causes of poor health status.

We also found that health literacy had an active influ-
ence on health status through self-efficacy, and this find-
ing was consistent with that of a previous study [44]. Our 
study indicated that increasing health-related knowledge 
and addressing related psychosocial factors were neces-
sary to enhance the health status of residents with insuffi-
cient health literacy. Increased self-efficacy may promote 
beneficial results through specific behaviors, such as 
weight reduction [45], smoking cessation [46], and adher-
ence to exercise programs [47], allowing people to avoid 
conditions that contribute to serious health outcomes or 
maintain satisfactory health conditions. However, we did 
not find the significant connection between self-efficacy 
and behavior in this study. This finding is inconsistent 
with our hypothesis. Some researchers postulated that 
self-efficacy is a predictor factor of behavior [18]. The 
social cognitive theory proposed that high self-efficacy 
may be necessary to promote positive behavior [48]. Self-
efficacy is an important determinant in deciding to start 
a new behavior pattern, and the increase of self-efficacy is 
an essential precursor of behavior change [49–51]. Fur-
ther research can explore the connection between self-
efficacy and health behavior among residents in Qingdao.

This study has several advantages. We used the ques-
tionnaire of “2019 health literacy survey of Chinese 
citizens” for the first time to demonstrate the indirect 
pathways of health literacy to health status through self-
efficacy and health behavior. Furthermore, our statisti-
cal method that uses path analysis is superior to linear 
regression analysis because it explains the relationship 
between various factors and investigates the direct and 
indirect relationships among the variables. Although our 
findings are compatible with those of previous studies, 
we extended known associations between health literacy 
and health outcomes with the 2019 Chinese Citizens 
Health Literacy Questionnaire through path analysis. 
And the significance of the model we construct was to 
explain the determinants of health literacy and the rela-
tionships between health literacy, self-efficacy, and health 
behavior. Therefore, the entry point of intervention strat-
egies and important gaps in the pathways linking health 
literacy and health status can be identified.

However, several limitations of the study should be 
noted. First, although our findings indicated a causal 
relationship between variables, the nature of the cross-
sectional study fails to draw conclusions about causality. 
Therefore, we relied on theories and existing literature to 
guide our findings and explain the relationship between 
variables over a period of time. Longitudinal influences 
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of these factors on health status are subject to further 
prospective studies. Second, although the relation-
ships between the variables in our study are statistically 
significant, the magnitude of the relationships is quite 
limited. Health literacy and other intermediate vari-
ables in the model explain only 15% of the health status 
of the population. This finding indicated that the dif-
ferences in self-rated health status may be due to the 
insufficient measurement of variables or other unmeas-
ured factors influencing health status. Hence, the rela-
tionship between health literacy and health status must 
be fully examined in the future investigation. Finally, 
our research, especially for health status, relies on self-
reported measurement. If residents with high health lit-
eracy report high scores as evidence of enhanced health 
conditions, then effect of health literacy on health status 
may be overestimated.

The improvement of health literacy can effectively 
enhance the health status among individuals. Carry-
ing out actions that promote national health literacy to 
improve health literacy among residents fundamentally 
is still the primary task of public health construction. In 
this study, we focused on the health literacy model at an 
individual level. Further investigation should extend the 
scope of health literacy beyond the individual and pro-
mote changes in the behavior of the whole people. At 
the same time, exploring the mechanism of health lit-
eracy affecting health status and strengthening empirical 
investigations on the relationship among health literacy, 
beliefs, behavior, and health outcomes is necessary to 
provide a reference for enhancing health literacy and 
promoting the health level among residents. And we 
would like to develop intervention measures for address-
ing health literacy and health issues at the target commu-
nities rather than at the individual level.

Conclusions
Health literacy was significantly correlated with health 
behavior, self-efficacy, and health status. The path analy-
sis proved that people with adequate health literacy may 
likely show positive living habits and strong self-efficacy 
and thus report an improved self-rated health status. 
According to our results, we suggested that health educa-
tion should focus on the enhancement of health literacy 
knowledge in order to improve self-efficacy and promote 
health-related behavior, and thus achieve desired health 
outcomes. Health educators and health care providers in 
public health sectors should jointly promote the dissemi-
nation of health knowledge, the development of healthy 
behavior, and the cultivation of health beliefs to reinforce 
the level of health status among residents.
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