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Abstract 

Background Health literacy has always been considered as an important factor to promote people’s health, but does 
it have a significant effect on health across all social strata and especially lower social strata? This study aims to analyze 
the influences of health literacy on health outcomes of different social strata, and then infer whether improving 
health literacy can reduce health disparities among different social strata.

Methods Utilizing health literacy monitoring data from a city in Zhejiang Province in 2020, the samples are divided 
into three social strata according to the socioeconomic status score: low, middle and high social stratum, to compare 
whether there are significant differences in health outcomes between population with lower and higher health lit-
eracy among different social strata. In the strata with significant differences, control the confounding factors to further 
verify the influence of health literacy on health outcomes.

Results In low and middle social strata, there are significant differences between population with lower and higher 
health literacy, when considering the two types of health outcomes (chronic diseases and self-rated health), but in 
high social stratum, this difference is not significant. After controlling the relevant variables, the influence of health 
literacy on the prevalence of chronic diseases is statistically significant only in low social stratum, and the health 
literacy is negatively correlated with the prevalence of chronic diseases(OR = 0.722, P = 0.022). In addition, there are 
statistical significances for positive impact of health literacy on self-rated health in both low and middle social strata 
(OR = 1.285, P = 0.047; OR = 1.401, P = 0.023).

Conclusion Compared with high social stratum, the influence of health literacy on health outcomes of low social 
stratum (chronic diseases) or both middle and low social strata (self-rated health) is more significant, and both are to 
improve the health outcomes. This finding suggests that improving residents’ health literacy may be an effective way 
to alleviate the health disparities among different social strata.
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Introduction
Since the Black Report was published in 1980 [1], the 
health disparities among different social strata have 
gradually attracted the attention of scholars from all 
countries. Most studies have found that the health sta-
tus of low social stratum is often worse [2, 3]. With the 
development of medical technology and the continuous 
promotion of public health measures, the life expec-
tancy of people in all countries around the world has 
been increasing, but the health disparities among differ-
ent social strata still exist and even tend to get worse. Ten 
years after the Black Report was published, Smith and 
other scholars conducted another survey in British soci-
ety and found that the health disparities among different 
British social strata were still expanding [4], and similar 
findings were found in the studies conducted by Tetzlaff 
and Fors [5, 6].

In order to alleviate this phenomenon of health ine-
quality, researchers began to look for the reasons why 
health disparities exist among different social strata. In 
the field of health and medicine, some researchers believe 
that one of the important reasons for the emergence and 
continuous expansion of such health disparities is the 
uneven distribution of benefits brought by the progress 
of medical technology and various health promotion pol-
icies and measures in the whole society [7, 8]. For exam-
ple, Pavalko believed that the advantages and resources 
possessed by people with higher socioeconomic status 
will make it easier for them to access and utilize new 
health promotion mechanisms, which resulted in popula-
tion with high socioeconomic status would benefit more, 
while the poorest and the least educated population will 
benefit least. In order to reduce the uneven distribution 
of benefits among different social strata, governments 
and academia in all countries have begun to taken meas-
ures to improve the health status of low social stratum. 
Most of the measures are committed to providing a 
healthy supportive environment for population with low 
socioeconomic status, so that they have "the opportunity" 
to make healthy choices, such as establishing medical 
insurance systems, basic public health service systems, 
medical resources sinking and other measures [9, 10]. 
However, besides a few mandatory measures, most of 
the health services need residents to actively participate 
and utilize, especially the cultivation of a healthy lifestyle 
needs long-term self-consciousness. Compared with the 
population with high socioeconomic status, the popula-
tion with low socioeconomic status often lack the abil-
ity to acquire, distinguish and utilize health information 
and health services [11–13], which is just the manifesta-
tion of lack of health literacy. The existing researches also 

indicate that the level of health literacy1 of the population 
with low socioeconomic status is generally low [14].

Health literacy is defined as " The degree to which indi-
viduals have the capacity to obtain, process, and under-
stand basic health information and services needed to 
make appropriate health decisions "[15]. The basic dif-
ferences between improving health literacy and other 
public health measures lie in that it is an internalized 
process, and its purpose is to enable people to make 
healthy choices sincerely, voluntarily and willingly. It can 
be believed that improving health literacy is the internal 
driving force for other public health measures to play 
their role. Therefore, analyzing influence of health lit-
eracy on health outcomes plays an irreplaceable role in 
finding ways to reduce the health disparities among dif-
ferent strata.

The current researches on the relationship between 
health literacy and health outcomes can be roughly 
divided into the following aspects according to differ-
ent health outcomes: (1) The influence on disease prev-
alence and prognosis. For example, the population with 
low health literacy have a higher prevalence of chronic 
diseases [16], and perform worse in disease control and 
complication prevalence [17]. (2) Influence on mortal-
ity. Lower health literacy is associated with higher mor-
tality [18]. (3) Influence on self-rated health status. The 
self-rated health status of the population with low health 
literacy is worse [19, 20]. Most of these studies are con-
ducted in the whole population or divided into different 
subgroups according to gender, age and other character-
istics, respectively studying the influence of health liter-
acy on health outcomes in each subgroup. However, few 
studies have considered social strata of samples accord-
ing to their socioeconomic status to understand the rela-
tionship between health literacy and health outcomes 
in different social strata. Although health literacy plays 
a positive role in promoting health for most health out-
comes in the study of the whole population, it is uncer-
tain whether health literacy can also play a positive role 
in different social strata, especially in low social stratum. 
If we want to alleviate the health disparities among dif-
ferent social strata by improving health literacy, we 
must first understand the influence of health literacy on 
health outcomes in all social strata, and then further infer 
whether this method to improving health literacy can 
play desired role in reducing health disparities among 
different social strata.

In this study, three classical measurement indicators, 
education level, income level and professional status [21], 

1 Health literacy level refers to the proportion of persons investigated with 
health literacy in all persons investigated.
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are used to measure socioeconomic status,  the scores 
of health literacy questionnaire are used to measure 
whether the samples have health literacy, and the preva-
lence of chronic diseases and self-rated health status are 
used as indicators to measure health outcomes. Accord-
ing to the score of socioeconomic status, the samples 
are divided into three social strata: low, middle and high 
social stratum, and the influence of health literacy on 
health outcomes in different social strata is analyzed, so 
as to provide scientific evidences to find effective ways 
to reduce the health disparities among different social 
strata.

Methods
Respondent
This survey is part of a survey of residents’ health lit-
eracy in Zhejiang Province conducted by the Zhejiang 
Center for Disease Control and Prevention. The respond-
ents were found in seven counties of a city in Zhejiang 
Province. Residents aged 15–69 who had lived in the 
local area for more than 6 months totally from July 2019 
to June 2020 are selected as the respondents, but do not 
include residents who collectively lived in hospitals, dor-
mitories, nursing homes, etc.

Research methods
Sampling method
The samples are selected by stratified multistage random 
sampling. In the first stage, four townships are randomly 
selected from each county, and a total of 28 townships 
surveyed places are selected. In the second stage, two 

communities are randomly selected from each township. 
In the third stage, 100 households are selected from each 
community, and one resident aged 15–69 is selected from 
each household as the respondent. It is enough to com-
plete 85 questionnaires in each community, and a total 
of 4,760 samples are obtained (Fig.  1). In this study,we 
excluded respondents aged 15 to 17. Because we need to 
know the professions of the respondents to measure peo-
ple’s socioeconomic status, yet most respondents did not 
work before the age of 18. After initial screening accord-
ing to age, there are 4,693 respondents aged between 18 
and 69.

Survey method
In this survey, the method of questionnaire survey and 
household survey are both adopted. The questionnaire is 
completed by the respondents. If the respondents can not 
complete the questionnaire independently, it will be sur-
veyed by face-to-face inquiry. Before the survey, investi-
gators were trained standardly to ensure the consistency 
of survey method used. During the survey, the on-site 
coordinators will supervise and verify whether the inves-
tigators comply with the survey technical specifications. 
After the survey, the disease control department will 
conduct quality control by checking the answer time in 
the system background, extracting sound recordings and 
on-site review, exclude the unqualified questionnaires, 
and select new respondents again, so as to obtain all the 
qualified data finally.

The questionnaire includes three parts: General infor-
mation survey, Health literacy survey and Health status 

Fig. 1 Sampling flow chart
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survey. The general information survey mainly collects 
the age, gender, profession, education level, income 
level and other information of the respondents. Health 
literacy was assessed by the Chinese Citizen Health Lit-
eracy Questionnaire, which was designed by Delphi 
method [22]. Experts in the fields of public health, health 
education and promotion, and clinical medicine jointly 
designed this questionnaire. And the respondents of this 
questionnaire are permanent urban and rural residents 
aged 15–69 in China. The overall Cronbach’s alpha of the 
questionnaire was 0.95 and Spearman-Brown coefficient 
was 0.94 [23]. This questionnaire is not only used in the 
annual China Health Literacy Survey (CHLS) [24], but 
also in many studies on health literacy in China [25–27]. 
The health status survey part is used to investigate the 
health outcomes of recent chronic diseases and self-rated 
health status.

Statistical method
SPSS 22.0 is used for statistical analysis. Because the 
variables in this study are categorical variables, the cat-
egorical variables are expressed as constituent ratio (%) in 
statistical description, and the chi-square test is adopted 
for the inter-group difference test. Logistic regression 
model is used to further determined the influence of 
health literacy on health outcomes, and the significance 
level is set at α = 0.05.

Assignment standard
Use profession status, education level and income level 
to measure the socioeconomic status of the respond-
ents. As for which of the three variables of education, 
income and occupation is more important, the opin-
ions of various researchers are not consistent [28, 
29], so this paper still adds these three variables with 
equal weight [30]. The health literacy questionnaire 

included three types of questions: true/false (cor-
rect response received 1 points), single-answer (cor-
rect response received 1 points), and multiple-answer 
(correct responses received 2 points). The total score 
of the health literacy questionnaire is 66, and those 
who reach 80% or more of the total score are judged 
to have basic health literacy [31]. Chronic disease and 
self-rated health are selected as indicators to meas-
ure health status. See Table  1 for specific assignment 
standards of each variable.

Result
General information of respondents
Four thousand six hundred ninety-three samples are 
screened by logical test and outlier cleaning, and 4011 
valid questionnaires are obtained, with an effective 
rate of 85.47%. Descriptive statistical analysis is made 
on 4011 valid samples after screening, and the general 
information is as follows: 1,981 males, accounting for 
49.4%, and 2,030 females, accounting for 50.6%; The age 
distribution is dominated by middle-aged people aged 
40–59, accounting for 47.8%, young people aged 18–39, 
accounting for 30.0%, and elderly people aged 60–69, 
accounting for 22.1%; The marital status is mainly mar-
ried, accounting for 84.0%; Census register is dominated 
by local census register, accounting for 88%; After the 
sample is stratified according to the socioeconomic status 
score, the low, middle and high levels account for 61.6%, 
28.5% and 9.9% respectively; The population with higher 
health literacy accounts for 31.2% of the total sample. See 
Table 2 for details.

Differences in health outcomes and health literacy 
among different social strata
The statistical results in Table  3 show that there are 
significant differences between the two types of health 

Table 1 Variable definition and assignment

Variable Definition and assignment

Education level 1 = Illiterate/Primary school, 2 = Junior high school, 3 = Senior high school/Vocational high school/Technical secondary school, 
4 = Junior college/University, 5 = Postgraduate and higher

Income level Annual per capita household income = Total annual household income/Household size. 1 = Less than 10,000 yuan; 2 = 10,000–
29,999 yuan; 3 = 30,000–49,999 yuan; 4 = 50,000–69,999 yuan; 5 = 70,000 yuan and higher

Professional status 1 = The unemployed/Retiree; 2 = Farmer/Worker; 3 = Enterprise employee/Personnel of other public institutions/Businessman/
College student; 4 = Teacher/Medical staff; 5 = Civil servant

Socioeconomic status The individual’s comprehensive socioeconomic status is measured by adding the scores of education level, income level and 
professional status. The higher the score is, the higher the status is. The actual lowest score in all samples is 4 and the highest 
score is 14. 4–7 of socioeconomic status score = Population with low socioeconomic status, 8–10 = Population with middle 
socioeconomic status, 11–14 = Population with high socioeconomic status

Chronic disease 1 = Suffering from any one or more chronic diseases, such as hypertension, diabetes, cerebrovascular disease, etc.; Other-
wise = 0

Self-rated health 1 = Self-rated health is "good" or "better"; Otherwise = 0
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outcomes and health literacy among different social 
strata. The prevalence of chronic diseases is 34.4%, 
16.3% and 7.5% in low, middle and high social stra-
tum respectively. The proportion of self-rated health 
as good and better in low social stratum is 65.5%, while 
that in middle and high social strata is 75.5% and 80.7% 
respectively. There is a significant stratum gradient in 
the prevalence of chronic diseases and self-rated health 
status of different social strata. There are also stratum 
differences in health literacy. The health literacy level of 

low social stratum is 15.3%, which is significantly lower 
than that in middle and high social strata (49.1% and 
78.1%).

Differences in health outcomes between population 
with lower and higher health literacy in stratified samples
Based on the significant differences in health literacy 
and health outcomes among different social strata, 
it is speculated that the influence of health literacy 
on health outcomes may be different among differ-
ent social strata. To test this hypothesis, in this study, 
whether there are differences between the two types of 
health outcomes in population with lower and higher 
health literacy in different social strata are compared 
at first (Table 4). The results show that there are signif-
icant differences in the prevalence of chronic diseases 
and self-rated health status between population with 
lower and higher health literacy in low and middle 
social strata. In high social stratum, although the prev-
alence of chronic diseases in population with  higher 
health literacy is slightly lower than that in population 
with lower health literacy and the self-rated health 
status is better, the difference is not statistically sig-
nificant. Therefore, it can’t be considered that there 
is a difference in the two types of health outcomes 
between population with lower and higher health lit-
eracy in high social stratum.

Influences of health literacy on health outcomes 
in stratified samples
In order to further verify the relationship between health 
literacy and health outcomes found in low and middle 
social strata, multivariate logistic regression analyses of 
health literacy and chronic diseases or self-rated health in 
low and middle social strata are conducted respectively. 
Before regression analysis, difference test is performed 
to determine confounders that might affect health out-
comes (Table 5).

The difference test results show that, in low social 
stratum, there are significant differences in the preva-
lence of chronic diseases among different genders, 

Table 2 General information of respondents (N = 4011)

Variable Frequency Percentage%

Gender
 Male 1981 49.4

 Female 2030 50.6

Age
 18 ~ 39 years 1204 30.0

 40 ~ 59 years 1919 47.8

 60 ~ 69 years 888 22.1

Rural/Urban
 Rural 2416 60.2

 Urban 1595 39.8

Marital Status
 Single 406 10.1

 Married 3369 84.0

 Separated 21 0.5

 Divorced 120 3.0

 Widowed 95 2.4

Census register
 Local 3530 88.0

 Other places 481 12.0

Socioeconomic status
 Low 2471 61.6

 Middle 1142 28.5

 High 398 9.9

Health literacy
 Lower 2761 68.8

 Higher 1250 31.2

Table 3 Differences in health outcomes and health literacy among different social strata

** p < 0.01

Socioeconomic status Health outcomes Health literacy level

Chronic diseases Good self-rated health status

% χ
2 % χ

2 % χ
2

Low 34.4 211.698** 65.5 61.646** 15.3 871.128**

Middle 16.3 75.5 49.1

High 7.5 80.7 78.1



Page 6 of 9Yu et al. International Journal for Equity in Health           (2023) 22:42 

ages and census registers, and in self-rated health sta-
tus in different ages and census registers. In middle 
social stratum, there are significant differences in the 
prevalence of chronic diseases among different gen-
ders, ages, marital statuses and census registers, and 
in self-rated health status among different ages and 
marital statuses. These variables, which may affect the 
prevalence of chronic diseases and self-rated health 

status, are included as control variables in the regres-
sion model with health literacy as independent variable 
and chronic diseases or self-rated health are included 
as dependent variable (Table 6).

The validity test results of models of health literacy 
and two kinds of health outcomes are shown in Table 6. 
All models have passed the Likelihood ratio test 
(P < 0.05) and Hosmer–Lemeshow test (P > 0.05). The 
fitting results of each regression model are good.

After stratification, it can be observed that the risk 
of chronic diseases in population with higher health 
literacy is lower than that in population with lower 
health literacy. It can be considered that, for low social 
stratum, having higher health literacy can reduce the 
risk of chronic diseases(OR = 0.722, P = 0.022). How-
ever, in the middle socioeconomic stratum, after con-
trolling other related variables, the influence of health 
literacy on chronic diseases is no longer statistically 
significant.

The positive influence of health literacy on self-
rated health status is statistically significant in low and 
middle socioeconomic strata (OR = 1.285, P = 0.047; 
OR = 1.401, P = 0.023). For low and middle social strata, 
having higher health literacy is helpful to improve self-
rated health status.

Table 4 Differences in health outcomes between population 
with lower and higher health literacy in stratified samples

** p < 0.01

Socioeconomic 
status

Health literacy Chronic 
diseases

Good self-
rated health 
status

% χ
2 % χ

2

Low Lower 36.6 28.238** 64.3 8.285**

Higher 22.5 72

Middle Lower 22.4 31.098** 71.3 11.409**

Higher 10.2 79.9

High Lower 9.2 0.439 77 0.946

Higher 7.1 81.7

Table 5 Difference test for health outcomes in populations with different characteristics

** p < 0.01

Variable Low socioeconomic status Middle socioeconomic status

Chronic diseases Good or better self-rated 
health status

Chronic diseases Good or better self-
rated health status

% χ
2 % χ

2 % χ
2 % χ

2

Gender
 Male 38.1 13.572** 67.2 3.009 20.2 15.096** 76.9 1.384

 Female 31 63.9 11.8 73.9

Age
 18 ~ 39 years 4.0 320.986** 79.1 32.356** 3.3 226.308** 80.1 20.011**

 40 ~ 59 years 28.3 65.2 25.6 72.1

 60 ~ 69 years 57.1 60.7 57.6 61.6

Rural/Urban
 Rural 33.8 0.913 64.6 1.499 15.2 1.571 74.3 1.14

 Urban 35.7 67.0 18.0 77.1

Marital Status
 Single 24.4 9.289 62.2 1.419 3.0 56.571** 85.2 20.037**

 Married 34.5 65.7 19.5 73.4

 Separated 40.0 70.0 14.3 85.7

 Divorced 24.2 65.7 15.9 61.4

 Widowed 45 60.0 61.5 76.9

Census register
 Local 38.1 106.331** 63.5 29.392** 17.9 13.999** 74.9 1.689

 Other places 8.0 79.4 5.2 80.0
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Discussion
Influence of health literacy on health outcomes of low 
social stratum (chronic diseases) or low and middle social 
strata (self-rated health) is more significant than that of 
high social stratum.
The difference of chronic disease prevalence and self-
rated health status between population with lower and 
higher health literacy is only significant in low and mid-
dle social strata. After controlling the related variables, 
the influence of health literacy on chronic diseases is still 
statistically significant in population with low socioeco-
nomic status, but such significant influence is not found 
in population with middle and high socioeconomic sta-
tus. The influence of health literacy on self-rated health is 
statistically significant in population with low and middle 
socioeconomic status, but the correlation between health 
literacy and self-rated health is not found in population 
with high socioeconomic status.

Based on these results, it can be preliminarily inferred 
that the influences of health literacy on the health out-
comes in low social stratum (chronic diseases) or low 
and middle social strata (self-rated health) is more sig-
nificant than that in high social stratum, which is simi-
lar to the results of research conducted by Gibney in 
Ireland [32]. Gibney found that the influence of health 
literacy on health outcomes, such as chronic diseases 

and hospital attendance rate, was significant in low 
or middle and low social strata, but not in high social 
stratum. However, he did not explain detailly for this 
finding.

In this paper, we will attempt to explain this phenom-
enon from the following perspectives: Some research-
ers have found that the population that people come 
into contact with in work and life are mostly people in 
similar social stratum [33]. Because people have social 
needs, they are often imperceptibly influenced by the 
values and behavioral norms of surrounding people 
[34]. Population with high socioeconomic status have 
a high level of health literacy (78.1%). Even if popula-
tion with high social stratum have not health literacy, 
they will still be influenced and restrained by the sur-
rounding people and environment, which will encour-
age them to maintain a healthy lifestyle. In addition, 
most of the population with high socioeconomic sta-
tus have a good living and working environment, and 
their chances to be exposed to the risk factors affect-
ing their health are less [35, 36],which also weakens the 
role of health literacy to some extent. However, in low 
social stratum, the proportion of people with health lit-
eracy is very low (15.3%), and they are more likely to 
be exposed to health risk factors than those with high 
socioeconomic status. Therefore, health literacy has a 
greater influence on the health outcomes of population 
in low social stratum.

Having higher health literacy can improve health 
outcomes (chronic diseases, self-rated health)
Among the significant influences of health literacy on 
health outcomes found in low and middle social strata, 
health literacy will all play a role to improve health 
outcomes. Those with higher health literacy had lower 
rates of chronic disease and better self-rated health sta-
tus than those with lower health literacy. It is consistent 
with previous findings [16, 25].

People with higher health literacy are more willing 
and able to acquire and understand health knowledge, 
and utilize it to improve their lifestyle. However, one of 
the important reasons for chronic diseases and many 
other health damage is the long-term accumulation of 
health damage caused by unhealthy lifestyles [37]. In 
addition, Parikh believed that people with lower health 
literacy were easy to feel ashamed and embarrassed 
about their ignorance, which would hinder them from 
seeking health help including medical care services 
and acquisition of health knowledge, thus affecting 
their health status [38]. These findings can explain the 
improvement of health literacy on health outcomes to 
some extent.

Table 6 Analysis of the relationship between health literacy and 
health outcomes in different social strata

* p < 0.05
** p < 0.01

Variable OR (Chronic 
disease)

OR (Self-rated 
health)

Socioeconomic status Low Middle Low Middle

Constant 0.082** 0.044** 2.732** 4.759**

Health literacy(ref. Lower)
 Higher 0.722* 0.790 1.285* 1.401*

Gender (ref. Male)
 Female 0.760** 0.583**

Age (ref. 18 ~ 39 years)
 40 ~ 59 years 6.386** 7.855** 0.626** 0.850

 60 ~ 69 years 19.238** 26.967** 0.550** 0.521*

Marital Status(ref. Single)
 Married 1.422 0.581*

 Live apart 0.847 1.545

 Divorced 1.204 0.327**

 Widowed 2.951 1.102

Census register(ref. Local)
 Other places 0.305** 0.433* 1.760**

 Likelihood ratio test P < 0.001 P < 0.001 P < 0.001 P < 0.001

 Hosmer–Lemeshow test P = 0.221 P = 0.353 P = 0.886 P = 0.536
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There are significant differences in health outcomes 
among different social strata
There is a significant stratum gradient in the prevalence 
of chronic diseases and self-rated health status among 
low, middle and high social strata. The prevalence of 
chronic diseases in population with low socioeco-
nomic status (34.4%) is significantly higher than that in 
population with middle and high socioeconomic status 
(16.3%,7.5%), and their proportion of self-rated health as 
good or better (65.5%) is significantly lower than that in 
middle and high social strata (75.5%,80.7%). This is con-
sistent with many study conclusions. For example, Rob-
erto found that in almost all of the 22 European countries 
he surveyed, socioeconomic status had a significant neg-
ative correlation with the mortality rate and self-rated 
health [2]; Wolff believed that low subjective social status 
was significantly related to poor/common health status 
[39]. The same findings are found in the researches con-
ducted in China [40, 41]. Generally speaking, the lower 
the socioeconomic status is, the worse the health status 
is. There are many reasons leading to health disparities 
among different social strata, including poor living and 
working environment [42], unhealthy lifestyle [37] and 
unequal access to medical resources [43] of population 
with low socioeconomic status, and the lack of health 
drive force caused by the insufficient health literacy dis-
cussed in this paper.

Combining conclusion 1 and 2, it can be found that 
health literacy has a more significant influence on health 
outcomes of population in low social stratum than that 
in high social stratum, and health literacy is a protective 
factor for health outcomes. Therefore, it can be consid-
ered that improving residents’ health literacy is an effec-
tive measure to alleviate the health gap among social 
strata. While the government is committed to creating 
a healthy supportive environment for population with 
low socioeconomic status and improving the fairness 
of medical resources, it should also pay attention to the 
improvement of residents’ health literacy, so that popula-
tion of low social stratum not only have the opportunity 
but also have the ability to make healthy choices.

Conclusions and shortcomings
In this paper, the influences of health literacy on health 
outcomes in all population with different socioeco-
nomic status are discussed, according to the moni-
toring data of health literacy from a city of Zhejiang 
Province in 2020. The main conclusions are as follows: 
(1) The influences of health literacy on health outcomes 
of population in low social stratum (chronic diseases) 
or low and middle social strata (self-rated health) is 
more significant than that in high social stratum, which 

suggests that improving residents’ health literacy may 
be an effective way to alleviate the health gap among 
different social strata; (2) Health literacy will play an 
role to improve health outcomes (chronic diseases and 
self-rated health); (3) There are significant differences 
in health outcomes among different social strata.

This study also has the following limitations. Firstly, 
this study is a cross-sectional survey, which can only 
provide some clues for causal inference between health 
literacy and health outcomes, but can not verify the 
causal relationship. Further research is needed to verify 
the causal relationship. Secondly, the types of health 
outcomes selected in this study are limited, and it is 
unknown whether health literacy has the same influ-
ence on other health outcomes with social stratum dif-
ferences. Finally, this paper measures socioeconomic 
status by simply adding education level, income level 
and professional status. However, the influences of 
education level, income level and professional status 
on socioeconomic status are probably different, so we 
should further look for a more accurate way to measure 
socioeconomic status.

Acknowledgements
We would like to thank the investigators for their efforts and thank all the 
respondents for their cooperation.

Authors’ contributions
HF Yu, SW Sun and GL Liu contributed to the study design. HF Yu and J Ling 
collected and collated the data. SW Sun contributed to data analysis and writ-
ing. GL Liu and HX Chen supervised the study and contributed to the writing 
of the manuscript. All authors reviewed the manuscript. The author(s) read 
and approved the final manuscript.

Funding
No funding for this study.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The questionnaire employs data anonymization to ensure the confidentiality 
of enrollees. Written informed consent was obtained from each participant. 
This study was approved by the Research Ethics Committee of the Zhejiang 
Provincial Center for Disease Control and Prevention. All procedures comply 
with the principles of the Declaration of Helsinki.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Jiaxing Center for Disease Control and Prevention, Jiaxing, Zhejiang, China. 
2 School of Public Health and Management, Wenzhou Medical University, 
Wenzhou, Zhejiang, China. 3 Taizhou Hospital of Zhejiang Province, Wenzhou 
Medical University, Taizhou, Zhejiang, China. 



Page 9 of 9Yu et al. International Journal for Equity in Health           (2023) 22:42  

Received: 14 October 2022   Accepted: 6 March 2023

References
 1. Black D, Morris J, Smith C, Townsend P. Inequalities in health: a report of a 

research working group. 1980.
 2. De Vogli R, Gimeno D, Kivimaki M. Socioeconomic inequalities in health 

in 22 European countries. N Engl J Med. 2008;358(23):2468–81.
 3. Nwosu CO, Oyenubi A. Income-related health inequalities associated 

with the coronavirus pandemic in South Africa: A decomposition analysis. 
Int J Equity Health. 2021;20(1):21.

 4. Smith GD, Bartley M, Blane D. The Black report on socioeconomic 
inequalities in health 10 years on. BMJ. 1990;301(6748):373–7.

 5. Tetzlaff F, Epping J, Sperlich S, Tetzlaff J. Widening income inequalities in 
life expectancy? Analysing time trends based on German health insur-
ance data. J Epidemiol Community Health. 2020;74(7):592–7.

 6. Fors S, Wastesson JW, Morin L. Growing Income-Based Inequalities 
in Old-Age Life Expectancy in Sweden, 2006–2015. Demography. 
2021;58(6):2117–38.

 7. Pavalko EK, Caputo J. Social Inequality and Health Across the Life Course. 
Am Behav Sci. 2013;57(8):1040–56.

 8. Chen R, Li NX, Liu X. Study on the equity of medical services utilization 
for elderly enrolled in different basic social medical insurance systems 
in an underdeveloped city of Southwest China. Int J Equity Health. 
2018;17(1):54.

 9. Zhao P, Diao Y, You L, Wu S, Yang L, Liu Y. The influence of basic public 
health service project on maternal health services: an interrupted time 
series study. BMC Public Health. 2019;19(1):824.

 10. Tirgil A, Dickens WT, Atun R. Effects of expanding a non-contributory 
health insurance scheme on out-of-pocket healthcare spending by the 
poor in Turkey. BMJ Glob Health. 2019;4(4):e001540.

 11. Janković J, Simić S, Marinković J. Inequalities that hurt: demographic, 
socio-economic and health status inequalities in the utilization of health 
services in Serbia. Eur J Public Health. 2010;20(4):389–96.

 12. Wang MP, Wang X, Lam TH, Viswanath K, Chan SS. Health information 
seeking partially mediated the association between socioeconomic 
status and self-rated health among Hong Kong Chinese. PLoS ONE. 
2013;8(12):e82720.

 13. Yaya S, Oladimeji O, Oladimeji KE, Bishwajit G. Prenatal care and uptake of 
HIV testing among pregnant women in Gambia: a cross-sectional study. 
BMC Public Health. 2020;20(1):485.

 14. Sørensen K, Pelikan JM, Röthlin F, et al. Health literacy in Europe: com-
parative results of the European health literacy survey (HLS-EU). Eur J 
Public Health. 2015;25(6):1053–8.

 15. Institute of Medicine Committee on Health. Health Literacy: A Prescrip-
tion to End Confusion. In: Nielsen-Bohlman L, Panzer AM, Kindig DA, 
editors. What Is Health Literacy. Washington (DC): National Academies 
Press (US); 2004. p. 31–6.

 16. McNaughton CD, Kripalani S, Cawthon C, Mion LC, Wallston KA, Roumie 
CL. Association of health literacy with elevated blood pressure: a cohort 
study of hospitalized patients. Med Care. 2014;52(4):346–53.

 17. Saeed H, Saleem Z, Naeem R, Shahzadi I, Islam M. Impact of health 
literacy on diabetes outcomes: a cross-sectional study from Lahore. 
Pakistan Public Health. 2018;156:8–14.

 18. Smith SG, Jackson SE, Kobayashi LC, Steptoe A. Social isolation, health 
literacy, and mortality risk: findings from the english longitudinal study of 
ageing. Health Psychol. 2018;37(2):160–9.

 19. Yoko F, Naoki K, Zentaro Y, Hideki H. Health literacy, socioeconomic status 
and self-rated health in Japan. Health Promot Int. 2013;30(3):505–13.

 20. Storey A, Hanna L, Missen K, Hakman N, Osborne RH, Beauchamp A. 
The Association between health literacy and self-rated health amongst 
Australian University students. J Health Commun. 2020;25(4):333–43.

 21. Dutton, D, and S Levine. Overview, methodological critique, and reformu-
lation. Menlo Park, CA: The Henry J. Kaiser Family Foundation; 1989.

 22. Li Y, Lv X, Liang J, Dong H, Chen C. The development and progress of 
health literacy in China. Front Public Health. 2022;10:1034907.

 23. Shen M, Hu M, Liu S, Chang Y, Sun Z. Assessment of the Chinese resident 
health literacy scale in a population-based sample in South China. BMC 
Public Health. 2015;15:637.

 24. Liu Z, Li YH, Cui ZY, et al. Prevalence of tobacco dependence and associ-
ated factors in China: findings from nationwide china health literacy 
survey during 2018–19. Lancet Reg Health West Pac. 2022;24:100464.

 25. Nie X, Li Y, Li C, Wu J, Li L. The association between health literacy and 
self-rated health among residents of china aged 15–69 years. Am J Prev 
Med. 2021;60(4):569–78.

 26. Chen C, Xu T, Chen Y, et al. Does health literacy promote COVID-19 aware-
ness? Evidence from Zhejiang. China Front Public Health. 2022;10:894050.

 27. He T, Liu L, Huang J, Li G, Guo X. Health knowledge about smoking, role 
of doctors, and self-perceived health: a cross-sectional study on smokers’ 
intentions to quit. Int J Environ Res Public Health. 2021;18(7):3629.

 28. Stringhini S, Dugravot A, Shipley M, et al. Health behaviours, socioeco-
nomic status, and mortality: further analyses of the British Whitehall II and 
the French GAZEL prospective cohorts. PLoS Med. 2011;8(2):e1000419.

 29. Winkleby MA, Jatulis DE, Frank E, Fortmann SP. Socioeconomic status and 
health: how education, income, and occupation contribute to risk factors 
for cardiovascular disease. Am J Public Health. 1992;82(6):816–20.

 30. Stalling I, Albrecht BM, Foettinger L, Recke C, Bammann K. Associations 
between socioeconomic status and physical activity among older adults: 
cross-sectional results from the OUTDOOR ACTIVE study. BMC Geriatr. 
2022;22(1):396.

 31. Nie XQ, Li YH, Li L. Statistical analysis of 2012 Chinese residents’ health 
literacy monitoring. Chin J Health Educ. 2014;30(02):178–81.

 32. Gibney S, Bruton L, Ryan C, Doyle G, Rowlands G. Increasing health liter-
acy may reduce health inequalities: evidence from a national population 
survey in Ireland. Int J Environ Res Public Health. 2020;17(16):5891–908.

 33. Bhattacharya H, Dugar S. Partnership Formation: the role of social status. 
Manage Sci. 2014;60(5):1130–47.

 34. Kaisari P, Higgs S. Social modelling of food intake The role of familiarity of 
the dining partners and food type. Appetite. 2015;86:19–24.

 35. Yin P, Zhang M, Li Y, Jiang Y, Zhao W. Prevalence of COPD and its associa-
tion with socioeconomic status in China: findings from China chronic 
disease risk factor surveillance 2007. BMC Public Health. 2011;11:586.

 36. Marshall IJ, Wang Y, Crichton S, McKevitt C, Rudd AG, Wolfe CD. The 
effects of socioeconomic status on stroke risk and outcomes. Lancet 
Neurol. 2015;14(12):1206–18.

 37. Barbaresko J, Rienks J, Nöthlings U. Lifestyle indices and cardiovascular 
disease risk: a meta-analysis. Am J Prev Med. 2018;55(4):555–64.

 38. Parikh NS, Parker RM, Nurss JR, Baker DW, Williams MV. Shame and health 
literacy: the unspoken connection. Patient Educ Couns. 1996;27(1):33–9.

 39. Wolff LS, Subramanian SV, Acevedo-Garcia D, Weber D, Kawachi 
I. Compared to whom? Subjective social status, self-rated health, 
and referent group sensitivity in a diverse US sample. Soc Sci Med. 
2010;70(12):2019–28.

 40. Yuan L, Liang H. Research on the influence of socio-economic status on 
residents’ health level. Chin J Health Educ. 2020;36(10):912–5.

 41. Tang SN, Jian WY. Effect of socioeconomic status on prevalence of 
hypertension in Chinese adults. Chin J Prev Control of Chronic Diseases. 
2011;19(03):238–41.

 42. Evans GW, Kim P. Multiple risk exposure as a potential explanatory 
mechanism for the socioeconomic status-health gradient. Ann N Y Acad 
Sci. 2010;1186:174–89.

 43. Nwosu CO, Ataguba JE. Socioeconomic inequalities in maternal health 
service utilisation: a case of antenatal care in Nigeria using a decomposi-
tion approach. BMC Public Health. 2019;19(1):1493.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Influence of health literacy on health outcomes of different social strata—— an empirical study based on the data of China’s health literacy investigation
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Respondent
	Research methods
	Sampling method
	Survey method
	Statistical method

	Assignment standard

	Result
	General information of respondents
	Differences in health outcomes and health literacy among different social strata
	Differences in health outcomes between population with lower and higher health literacy in stratified samples
	Influences of health literacy on health outcomes in stratified samples

	Discussion
	Influence of health literacy on health outcomes of low social stratum (chronic diseases) or low and middle social strata (self-rated health) is more significant than that of high social stratum.
	Having higher health literacy can improve health outcomes (chronic diseases, self-rated health)
	There are significant differences in health outcomes among different social strata
	Conclusions and shortcomings

	Acknowledgements
	References


