
TYPE Original Research

PUBLISHED 09 March 2023

DOI 10.3389/fpubh.2023.1104904

OPEN ACCESS

EDITED BY

Pietro Ghezzi,

University of Urbino Carlo Bo, Italy

REVIEWED BY

Tianfeng He,

Ningbo Municipal Center for Disease Control

and Prevention, China

Orsolya Papp-Zipernovszky,

University of Szeged, Hungary

*CORRESPONDENCE

Xinying Sun

xysun@bjmu.edu.cn

SPECIALTY SECTION

This article was submitted to

Digital Public Health,

a section of the journal

Frontiers in Public Health

RECEIVED 22 November 2022

ACCEPTED 22 February 2023

PUBLISHED 09 March 2023

CITATION

Yu Y, Wu Y, Huang Z and Sun X (2023)

Associations between media use, self-e�cacy,

and health literacy among Chinese rural and

urban elderly: A moderated mediation model.

Front. Public Health 11:1104904.

doi: 10.3389/fpubh.2023.1104904

COPYRIGHT

© 2023 Yu, Wu, Huang and Sun. This is an

open-access article distributed under the terms

of the Creative Commons Attribution License

(CC BY). The use, distribution or reproduction

in other forums is permitted, provided the

original author(s) and the copyright owner(s)

are credited and that the original publication in

this journal is cited, in accordance with

accepted academic practice. No use,

distribution or reproduction is permitted which

does not comply with these terms.

Associations between media use,
self-e�cacy, and health literacy
among Chinese rural and urban
elderly: A moderated mediation
model

Yebo Yu1, Yibo Wu1,2, Zhen Huang1 and Xinying Sun1*

1Department of Social Medicine and Health Education, School of Public Health, Peking University,
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Objectives: The influence of media use on health literacy among urban and rural

elderly has been unknown in China. This study aims to examine the association

between media use and health literacy and to explore the mediating role of

self-e�cacy and the moderating role of urban-rural residency.

Methods: Based on the cross-sectional study of the Psychology and Behavior

Investigation of Chinese Residents (PBICR) in 2022, a total of 4,070 Chinese old

people aged 60 years and above were included. We adopted the simplified New

General Self-E�cacy Scale (NGSES) and the simplified Health Literacy Scale-

Short Form (HLS-SF) to measure self-e�cacy and health literacy. Media use was

measured using a self-administrated questionnaire.

Results: Results showed that Chinese urban elderly had a higher frequency of

media use than rural ones in the aspects of social activities, self-presentation,

social action, leisure and entertainment, information acquisition, and business

transactions through media (P < 0.001). Among all participants, self-presentation

(B = 0.217, 95% CI: 0.040, 0.394), leisure and entertainment (B = 0.345, 95%

CI: 0.189, 0.502), and information acquisition (B = 0.918, 95% CI: 0.761, 1.076)

were significantly associated with health literacy. Self-e�cacy partially mediated

the e�ect of media use on health literacy (Bindirect = 0.045, 95% CI: 0.032,

0.058), accounting for 18.37% of the total e�ect. Urban-rural residency (B =

0.049, 95% CI: 0.024, 0.075) moderated the relationship between media use and

self-e�cacy significantly.

Conclusion: The urban-rural gap in health literacy requires more attention.

The promotion of media use and self-e�cacy may play a role in eliminating

health disparities.

Limitations: As a cross-sectional study, it could not establish cause-e�ect

relationships.
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1. Introduction

In recent years, the rapid growth of informatical technology has

brought about wide popularity of media use, not only traditional

media, such as broadcast and newspaper, but also social media.

Social media means the internet-based channels of mass personal

communication (1), which allows the creation and exchange of

user-generated content (2). In 2021, over 4.26 billion people were

using social media across the world, and the number of media users

is expected to reach 6 billion in 2027 (3). People take advantage of

media functions to enrich their lives, such as communicating with

friends and browsing the latest news (4).

Although some obstacles exist for old people to learn and

use media, the trends of media usage among the elderly seem to

be increasing worldwide with a growing aging population (5). A

survey showed that 40% of Amerian aged 65 and older used social

media in 2019 (6). In China, 119 million internet users aged 60

and older in 2021, with an internet penetration rate of 43.2% (7).

This high rate indicates the popularity of media use among Chinese

older adults. Nevertheless, as a huge economic gap between urban

and rural areas in China, the media use of elderly living in cities and

the countryside may show different conditions.

Health literacy is defined as the ability to obtain, process,

understand, and communicate health-related information, which

helps to make health decisions and to manage health status (8, 9).

According to Sørensen et al. (10), health literacy included three

domains: health care (accessmedical information or clinical issues),

disease prevention (learn and protect against health risk factors),

and health promotion (access information on determinants

of health for regularizing healthy behaviors). Previous studies

suggested that health literacy played an essential role in preventing

and managing chronic diseases (11, 12). It’s suggested that

health literacy inequality was attributable to income inequalities

(13), and inadequate health literacy was associated with a low

socioeconomic position (14). Some studies reported that Chinese

older adults have a relatively low level of health literacy (15),

especially those living in rural areas (16). Therefore, it’s necessary

to investigate the urban-rural gap in health literacy and to explore

potential factors influencing health literacy, for urban and rural

elderly, respectively.

The process of media use is filled with information generating,

exchanging, and assimilating. The users of media could obtain

health-related information or skills through the process of media

use. Therefore, it’s reasonable to assume that the frequency of media

use is associated with levels of health literacy (17). But whether the

relationship above is positive or negative, experts haven’t reached

a uniform idea. Some studies found that the usage of media, such

as television, the internet, and smartphones, is beneficial for the

improvement of health literacy (18, 19). While some scholars hold

the opinion that it was difficult to evaluate the authenticity of

health-related information via media channels (20), which may

play a negative impact on health literacy. As to the difference

between urban and rural residents, the two groups may adopt

diverse media use behaviors that exert different effects on health

literacy. Pitifully, little literature has discussed this issue. As a result,

it’s worthwhile to test the influence of different types of media use

on health literacy among Chinese older adults, stratified for urban

and rural residents.

FIGURE 1

Conceptual framework.

Self-efficacy is one’s belief in their ability to execute activities

that will access satisfactory outcomes (21). Self-efficacy could

be regarded as an important indicator that evaluates people’s

confidence, which has been widely used as a mediator in health

promotion programs (22). Previous literature has found an

association between media use and self-efficacy (23, 24). And

several studies have supported the effect of self-efficacy on health-

related knowledge and behaviors (25). In this research, self-efficacy

may mediate the relationship between media use and health

literacy. On the one hand, the usage of media is a novel thing for

Chinese old adults, as they were born and grew up in an era with

low economy and technology, andmost of them have low education

levels. Generally, learning media use is a challenge for the Chinese

elderly (26). Once they can use the functions of the media, such

as chatting with friends living far away, their self-efficacy would

increase. On another hand, people with high self-efficacy could

grasp useful health-related skills and distinguish between true and

false information, which promotes the improvement of their health

literacy (27). Hence, it’s suggested that self-efficacy is a potential

mediator of the association between media use and health literacy.

Moreover, urban-rural residency may have the potential to

moderate the association between media use and self-efficacy.

There are gaps between urban and rural areas in China in aspects of

income levels and entertainment facilities (28). Compared with old

adults living in the countryside, seniors living in cities have more

chances to contact and make use of media. For example, the service

of buying medicine online through applications on smartphones

exists in most cities in China (29). However, this service is rarely

available in rural areas of China. Under this circumstance, urban

old people could obtain more achievement from media use, which

further improves their self-efficacy. In addition, the acquaintances

of the urban elderly are also likely to use media in their daily

life, which could give urban elderly more positive feedback and

guidance on media use (30). Consequently, urban old people are

supposed to have a higher level of self-efficacy than rural aged,

with the same frequency of media use, which could lead to greater

urban-rural health inequalities.

So far, very little literature has discussed the influence of

different types of media use on health literacy for urban and rural

older adults, or taken self-efficacy and urban-rural residency into

consideration. In light of the above concerns, four hypotheses

would like to be proposed for Chinese old people (Figure 1).

Hypothesis 1: There are differences between urban and rural

elderly in terms of media use and health literacy.

Hypothesis 2: The health literacy of urban and rural elderly is

associated with different types of media use.
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Hypothesis 3: Self-efficacy will mediate the association between

media use and health literacy.

Hypothesis 4: Urban-rural residency will moderate the effect

of media use on self-efficacy. This means that urban elderly have

a stronger relationship between media use and self-efficacy than

rural aged.

2. Materials and methods

2.1. Study design

The cross-sectional study, the Psychology and Behavior

Investigation of Chinese Residents (PBICR) (31), was conducted

in China between 20th June and 31st August 2022. Stratified

sampling and quota sampling were adopted. A total of 148 cities

were included, from the 23 provinces, 5 autonomous regions, and

4 municipalities directly under the central government (Beijing,

Tianjin, Shanghai, and Chongqing). Electronic questionnaires

were distributed and collected through face-to-face or real-time

video guidance by investigators. Informed consent was obtained

before participants were voluntarily involved in our research,

which contained the study’s purpose, anonymity, confidentiality,

and other related rights. Excluding ineligible respondents whose

surveys had extremely short completion times or inconsistent

answer patterns, 21,916 samples entered our research. We selected

4,070 old people aged 60 years old or above. The study was

approved by the Ethics Committee of the Health Culture Research

Center of Shaanxi (JKWH-2022-02).

2.2. Measurement

2.2.1. Media use
After reviewing related literature systematically (32, 33), media

use was measured by a self-administrated questionnaire. Six items

correspond to six categories of media use behaviors, including

social communication (e.g., communicating with others), self-

presentation (e.g., regarding the virtual community as a self-display

platform, recording daily life and sharing personal feelings on

it), social action (e.g., defending their rights or standing up for

the justice of others), leisure and entertainment (e.g., playing

games, listening to music or watching short videos), information

acquisition (e.g., browsing the news and searching for various

information), and business transactions (e.g., online shopping or

online payment) via media. All items were rated on a five-point

Likert scale (1 = never use, 5 = always use). The total score ranges

from 6 to 30 and a higher score indicates more frequent usage of

media. The Cronbach’s alpha was 0.870 in this study.

2.2.2. Self-e�cacy
New General Self-Efficacy Scale (NGSES) was developed by

Chen, Gully, and Eden (34). Self-efficacy in this study wasmeasured

using a simplified version of NGSES. With two random datasets

including 11,031 participants, classical test theory and Mokken

model of item response theory were used to simplify NGSES from

8 items to 3 items, which showed high reliability and validity. The

three items (“When facing difficult tasks, I am certain that I will

accomplish them,” “I will be able to successfully overcome many

challenges,” and “I am confident that I can perform effectively on

many different tasks”) rating with five responses (1= very disagree,

5= very agree). The total score was the sum of the scores of all three

items, and a higher score means a higher level of self-efficacy. The

Cronbach’s alpha was 0.912 in this study.

2.2.3. Health literacy
Health Literacy Scale-Short Form (HLS-SF) was developed by

Duong et al. (9) and has shown high reliability and validity (35).We

used the simplified version of HLS-SF to measure health literacy

in this study. A total of 7,449 participants were included and two

datasets were generated randomly for the simplified process of

HLS-SF. Based on classical test theory, a 9-item version of the scale

(HLS-SF 9) was obtained through simplification, which has high

reliability and validity for Chinese residents (36). The total scale

includes three domains (health care, disease prevention, and health

promotion), and each dimension was measured by three items.

Each itemwas rated with four responses (1= very difficult, 4= very

easy). Accordingly, the higher the scores, the greater level of health

literacy that the participants own. The total score was calculated by

summing all items. The Cronbach’s alpha was 0.923.

2.2.4. Moderating and confounding variables
As the potential factor moderating the association between

media use and self-efficacy, urban-rural residency refers to living

in an urban or rural area in the last 3 months.

Potential confounders included age, gender (male/female),

ethnicity (Han nationality/else), education (primary school

or below/middle school/undergraduate or above), occupation

status (retired/on a job/ else), per capita monthly household

income (3,000 and below/3,001–5,000/5,001–9,000/9,001

and above, yuan/RMB), marital status (married/else), living

alone (yes/no), chronic disease (yes/no), smoking habit (never

smoking/used smoking/smoking nowadays), and drinking habit

(never drinking/used drinking/drinking nowadays).

2.3. Statistical analysis

Descriptive analysis was used to describe the background

characteristics of the samples. Mann-Whitney U test was adopted

to test the difference in 11 items of media use and health literacy

between urban and rural residents. After applying Bonferroni

correction, here we choose P < 0.0045 (0.05/11) as the significance

level to protect findings from type-I errors (37). In the subsequent

statistical analyses, the significance levels were set at P < 0.05.

We used multivariable linear regression models to detect the

association between media use behaviors and health literacy

stratified for urban-rural residency. Mediating and moderating

effects were tested through PROCESS 4.1 invented by Hayes (38).

Model 4 of PROCESS was used to explore themediating role of self-

efficacy on the association between media use and health literacy,

adjusted for age, gender, residency, ethnicity, education level,

current marital status, monthly personal income, occupational
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status, living alone, chronic disease, smoking, and alcohol. Control

for the same variables except for residency, model 7 of PROCESS

was used to test the moderating role of urban-rural residents on the

relationship between media use and self-efficacy in the moderated

mediation model. Then we included three aspects of health literacy

(health care, disease prevention, and health promotion) into the

moderated mediation model separately. The number of bootstrap

samples was 5,000 in this study. All the above statistical analysis

processes were implemented through SPSS version 26.0.

3. Results

3.1. Descriptive analysis

The mean age of participants was 68.77 years old. 50.2% of

them were males, and 90.7% of them were of Han nationality.

Urban residents occupied 55.9% and rural residents accounted for

44.1%. Most participants have married (83.3%). 47.8% of them had

primary school or below education level, 43.9% had 3,000 yuan or

below income per month, and 55.3% were retired. The proportion

of living alone was 14.7%. Some of them reported chronic disease

(57.9%), smoking (17.5%), and drinking (14.2%) currently. The

means (SD) scores of total media use, self-efficacy, and health

literacy were 24.00 (9.6), 15.00 (10.5), and 36.00 (25.1), respectively

(Table 1).

Table 2 shows that urban elderly had higher scores of all

types of media use than rural old people (P < 0.001), including

social communication, self-presentation, social action, leisure and

entertainment, information acquisition, business transactions, and

total media use. Urban-aged people also had higher scores in

health literacy, including health care, disease prevention, health

promotion, and total health literacy, compared with rural old ones

(P < 0.001).

3.2. Multiple linear regression analysis

The relationships between media use and health literacy,

stratified for urban-rural residency, are presented in Table 3.

Among all participants, self-presentation (B= 0.217, 95%CI: 0.040,

0.394), leisure and entertainment (B= 0.345, 95% CI: 0.189, 0.502),

and information acquisition (B= 0.918, 95% CI: 0.761, 1.076) were

significantly associated with health literacy. For urban old people,

health literacy was positively related to leisure and entertainment

(B= 0.295, 95% CI: 0.084, 0.506) and information acquisition (B=

0.780, 95% CI: 0.561, 0.999). For rural elderly, their health literacy

had positive associations with self-presentation (B= 0.334, 95% CI:

0.059, 0.609), leisure and entertainment (B = 0.435, 95% CI:0.206,

0.664), and information acquisition (B = 0.989, 95% CI: 0.762,

1.216), and had a negative correlation with social communication

(B = −0.247, 95% CI: −0.475, −0.019). With health literacy as

independent variables andmedia use as dependent variables, shown

as Supplementary Table 1, the associations between health literacy

and media use were positively significant, both among urban and

rural old people.

TABLE 1 Descriptive analysis of background characteristics (N = 4,070).

N/mean %/SD

Age (mean, SD) 68.77 6.3

Gender

Male 2,044 50.2

Female 2,026 49.8

Residency in the last 3 months

Urban 2,276 55.9

Rural 1,794 44.1

Ethnicity

Han nationality 3,693 90.7

Else 377 9.3

The highest educational level attained

Primary school or below 1,946 47.8

Middle school 1,787 43.9

Undergraduate or above 337 8.3

Current marital status

Married 3,389 83.3

Else 681 16.7

Monthly personal income (U)

3,000 and below 1,786 43.9

3,001–5,000 1,295 31.8

5,001–9,000 723 17.8

9,001 and above 266 6.5

Occupational status

Retired 2,251 55.3

On a job 569 14.0

Else 1,250 30.7

Living alone

No 3,472 85.3

Yes 598 14.7

Chronic disease

No 1,715 42.1

Yes 2,355 57.9

Smoking

Now 713 17.5

Ever 261 6.4

Never 3,096 76.1

Alcohol

Now 579 14.2

Ever 570 14.0

Never 2,921 71.8

The total score of media use (mean, SD) 24.00 9.6

The score of self-efficacy (mean, SD) 15.00 10.5

The score of health literacy (mean, SD) 36.00 25.1

SD, standard deviation.
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TABLE 2 The di�erence in media use and health literacy between urban (N = 2,276) and rural (N = 1,794) elderly in China.

Mean ± SD Z P-value

Media use

Social communication Urban 2.14± 1.07 −5.886 <0.001

Rural 1.91± 1.15

Self-presentation Urban 1.41± 1.26 −5.645 <0.001

Rural 1.18± 1.19

Social action Urban 1.52± 1.22 −6.241 <0.001

Rural 1.29± 1.23

Leisure and entertainment Urban 1.75± 1.25 −5.835 <0.001

Rural 1.52± 1.25

Information acquisition Urban 1.97± 1.18 −9.672 <0.001

Rural 1.59± 1.23

Business transactions Urban 1.46± 1.27 −6.186 <0.001

Rural 1.22± 1.25

Total score of media use Urban 10.25± 5.57 −8.547 <0.001

Rural 8.70± 5.76

Health literacy

Health care Urban 8.77± 1.89 −13.883 <0.001

Rural 7.93± 1.82

Disease prevention Urban 8.91± 1.82 −14.472 <0.001

Rural 8.05± 1.84

Health promotion Urban 8.52± 2.01 −14.094 <0.001

Rural 7.62± 1.99

Total score of health literacy Urban 26.20± 5.24 −15.192 <0.001

Rural 23.59± 5.09

SD, standard deviation. Mann-Whitney U test was used. The significance level was set at P < 0.0045 after applying Bonferroni correction.

TABLE 3 Multiple linear regression analyses for the relations of six types of media use to health literacy.

Model 1: all participants Model 2: urban elderly Model 3: rural elderly

B (95% CI) β B (95% CI) β B (95% CI) β

Social communication −0.111 (−0.272, 0.049) −0.023 0.064 (−0.159, 0.288) 0.013 −0.247 (−0.475,−0.019) −0.056∗

Self-presentation 0.217 (0.040, 0.394) 0.050∗∗ 0.115 (−0.115, 0.346) 0.028 0.334 (0.059, 0.609) 0.078∗

Social action 0.098 (−0.067, 0.263) 0.023 0.165 (−0.057, 0.387) 0.038 0.028 (−0.218, 0.274) 0.007

Leisure and entertainment 0.345 (0.189, 0.502) 0.081∗∗∗ 0.295 (0.084, 0.506) 0.070∗∗ 0.435 (0.206, 0.664) 0.107∗∗∗

Information acquisition 0.918 (0.761, 1.076) 0.210∗∗∗ 0.780 (0.561, 0.999) 0.176∗∗∗ 0.989 (0.762, 1.216) 0.240∗∗∗

Business transactions −0.015 (−0.186, 0.155) −0.004 0.065 (−0.159, 00.288) 0.016 −0.121 (−0.385, 0.142) −0.030

B, non-standardized coefficients; β , Beta, standardized coefficients; CI, confidence interval. ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001. Multiple linear regressions were adopted, with health literacy as

dependent variables, and six types of media use as independent variables. All models were adjusted for age, gender, residency, ethnicity, education level, current marital status, monthly personal

income, occupational status, living alone, chronic disease, smoking, and alcohol.

3.3. Mediation model

Table 4 shows that the path coefficients of “media

use→ self-efficacy” (B = 0.053, 95% CI: 0.040, 0.067) and

“self-efficacy→ health literacy” (B = 0.842, 95% CI: 0.784,

0.899) and “media use→ health literacy” (B = 0.200, 95%

CI: 0.175, 0.226) were all significant. Self-efficacy partially

mediated the effect of media use on health literacy, with

an effect value of 0.045, accounting for 18.37% of the total

effect (Table 5).
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TABLE 4 Path-coe�cients of the mediating model.

Dependent variable Independent variable B 95% CI R
2

F

Lower Upper

Self-efficacy Media use 0.053∗∗∗ 0.040 0.067 0.088 30.151∗∗∗

Health literacy Media use 0.200∗∗∗ 0.175 0.226 0.343 151.278∗∗∗

Self-efficacy 0.842∗∗∗ 0.784 0.899

CI, confidence interval. ∗∗∗p < 0.001. Model 4 of PROCESS was used, and Bootstrap sample size was 5,000. The mediating model was controlled for age, gender, residency, ethnicity, education

level, current marital status, monthly personal income, occupational status, living alone, chronic disease, smoking, and alcohol.

TABLE 5 Mediating e�ect of self-e�cacy between media use and health

literacy.

Point
estimate

95% CI Ratio of
e�ect

Lower Upper

Total effect 0.245∗ 0.217 0.273

Direct effect 0.200∗ 0.175 0.226 81.63%

Indirect

effect

0.045∗ 0.032 0.058 18.37%

CI, confidence interval. ∗p < 0.05. Model 4 of PROCESS was used, and Bootstrap sample size

was 5,000.

3.4. Moderated mediation model

With self-efficacy as the dependent variable, media use (B =

0.027, 95% CI: 0.007, 0.046), urban-rural residency (B= 0.589, 95%

CI: 0.435, 0.743), and the interaction of media use and urban-rural

residency (B = 0.049, 95% CI: 0.024, 0.075) significantly predicted

self-efficacy (Table 6). Figure 2 revealed that compared with rural

elderly, the association between media use and self-efficacy was

stronger for urban old people. As shown in Table 7, the indirect

effect of media use on health literacy was stronger among urban

aged (B= 0.066, 95% CI: 0.049, 0.083) compared with rural elderly

(B = 0.023, 95% CI: 0.005, 0.041). The confidence intervals of

moderated mediation index did not contain zero (B = 0.043, 95%

CI: 0.019, 0.067), so this moderated mediation model was found to

be significant (Figure 3).

Instead of the total score of health literacy, we included the

three facets of health literacy (health care, disease prevention,

and health promotion) into the moderated mediation models,

respectively. The results showed that the path-coefficients of the

three moderated mediating models were all significant (P < 0.01)

(Supplementary Table 2). Compared with rural elderly, urban aged

people had a stronger indirect effect of media use on health care

(rural: B = 0.007, P < 0.05; urban: B = 0.021, P < 0.05), disease

prevention (rural: B= 0.008, P < 0.05; urban: B= 0.023, P < 0.05),

and health promotion (rural: B= 0.008, P < 0.05; urban: B= 0.022,

P < 0.05). The moderated mediation indexes of the three models

were all found to be significant (P <0.05) (Supplementary Table 3).

4. Discussion

In this study, we assessed the difference in media use between

urban and rural elderly in China. For urban residents, health

literacy was positively related to leisure and entertainment and

information acquisition via media; for urban old people, their

health literacy was associated with four media use behaviors,

including leisure and entertainment, information acquisition, self-

presentation, and social action. Furthermore, self-efficacy mediated

the relationship between media use and health literacy, and urban-

rural residency played a moderating role in the indirect influence of

media use on health literacy.

The results of this study supported hypothesis 1. Urban elderly

had higher frequencies than rural old people in all six types

of media use behaviors, including social communication, self-

presentation, social action, leisure and entertainment, information

acquisition, and business transactions. That is consistent with a

survey conducted in China before (39), which concluded that urban

children had higher media exposure and usage than rural children.

And Lariscy and his colleagues found that social media was more

important for rural adolescents than urban ones (40), as there were

fewer health information channels for rural residents to contact to.

The urban-rural gap in media use could be mainly attributed to the

TABLE 6 Path-coe�cients of the moderated mediating model.

Dependent variable Independent variable B 95% CI R
2

F

Lower Upper

Self-efficacy Media use 0.027∗∗ 0.007 0.046 0.091 29.128∗∗∗

Urban-rural residency 0.589∗∗∗ 0.435 0.743

Media use× residency 0.049∗∗∗ 0.024 0.075

Health literacy Media use 0.202∗∗∗ 0.176 0.228 0.332 155.036∗∗∗

Self-efficacy 0.870∗∗∗ 0.812 0.927

CI, confidence interval. ∗∗p< 0.01; ∗∗∗p< 0.001. Model 7 of PROCESS was used, and Bootstrap sample size was 5,000. The moderated mediating model was controlled for age, gender, ethnicity,

education level, current marital status, monthly personal income, occupational status, living alone, chronic disease, smoking, and alcohol.
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FIGURE 2

The moderating e�ect of urban-rural residency on the relationships

between media use with self-e�cacy.

TABLE 7 The moderating e�ect of urban-rural residency between media

use and self-e�cacy.

Indirect
e�ect

SE 95% CI

Lower Upper

Residency

Rural 0.023∗ 0.009 0.005 0.041

Urban 0.066∗ 0.009 0.049 0.083

Index of moderated

mediation

0.043∗ 0.012 0.019 0.067

CI, confidence interval. ∗p < 0.05. Model 7 of PROCESS was used, and Bootstrap sample size

was 5,000.

FIGURE 3

Moderated mediation model. **p < 0.01; ***p < 0.001.

difference in economic development between urban and rural areas

(41). In themeantime, the health literacy score of urban older adults

was also higher than that of rural aged. A systematic review had the

same results (42), and they found that the urban-rural gap in health

literacy was more likely to occur in developing countries. A study

conducted in China also indicated that urban citizens had better

health literacy than rural residents, and rural people aged 65 and

above had the worst level of health literacy (43). As health literacy

is related to health outcomes (14), the large health literacy gaps

between urban and rural areas are likely to lead to greater health

inequalities. As a result, we ought to pay more attention to the

health literacy and media use performance of Chinese rural elderly

and try to narrow the urban-rural gaps in the future.

Hypothesis 2 was also confirmed. Health literacy was associated

with the frequency of media use, and urban and rural elderly had

different types of media use behaviors that predicted their health

literacy. For urban old people, leisure and entertainment viamedia

and acquiring information online helped them to improve their

health literacy. Mass information is provided through multiple

media channels, which contain much health-related information

(44). Hence, the frequency of acquiring online information could

contribute to their health literacy. In addition, with the boosting

of media for scientific knowledge popularization (45), the elderly

can learn health-related knowledge and skills when they watch

videos or listen to music. Therefore, the process of interacting

with media content related to health for leisure and entertainment

benefits older adults’ health literacy. For the rural elderly, the

same positive associations between health literacy with leisure and

entertainment and acquiring information existed. Besides, their

health literacy was also related to self-presentation positively and

social communication negatively. Social media provides plenty

of virtual platforms for users to present themselves, such as an

application called Wechat in China. People would like to create

or strengthen their ideal selves through posting photographs or

recording personal feelings (46), to influence how others perceive

them (47). It’s supposed that when some rural elderly want to

create good online self-images online, they would like to perform

well on health-related knowledge, which could bring them more

appreciated attention. As to social communication, it showed a

negative relationship with the health literacy of the rural elderly.

This phenomenon can be ascribed to the low health literacy

of the rural resident population (42). Older adults are likely to

access false or inaccurate health-related information through their

communication with friends online, which may decrease their

health literacy level. Nevertheless, urban citizens had more chances

to create their social images among their acquaintances (48), who

have a relatively high level of health literacy (43). This may weaken

the importance of media self-presentation for urban seniors, and

reduce their contact with wrong health knowledge. Consequently,

rural elderly, rather than urban old people, had a significant

association between self-presentation and social communication

with health literacy. Among all participants in this study, a higher

frequency of media use predicted a higher level of health literacy.

Health equality can be destroyed by the digital divide, which refers

to inequitable access, use, and outcomes of technology use (49).

Urban residents who have higher socioeconomic status than rural

people are more likely to master the ability to take use of technology

(50) and improve their health further. As a result, media use is a

potential factor that may reduce the growing health literacy gaps

between urban and rural elderly. In the meanwhile, we found that

old people with higher levels of health literacy have more frequent

use of media. As better health literacy helps them to search health-

related information online and to seek solutions to health problems

from others via media. Whether there is a mutual relationship

between health literacy and media use requires further exploration

with longitudinal study design.

Moreover, hypothesis 3 was confirmed, which indicated that

a high frequency of media use was indirectly associated with

high levels of health literacy, with increasing self-efficacy as the
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mediator. The mediating effect of self-efficacy has been discussed

in previous studies, on the relationships between external factors

and health-related problems (51, 52). According to social-cognitive

theory, self-efficacy determines an individual’s willingness to

execute specific activities, which could be influenced by self-

performance and others’ feedback (53). In this study, as a special

behavior, media use contains personal using performance on novel

things and interpersonal communication and feedback. Therefore,

the self-efficacy of Chinese older adults improved through frequent

media use, which further elevated the effect of learning health

literacy. These findings enriched the understanding of the potential

mechanism between media use and health literacy.

Furthermore, corresponding to hypothesis 4, our results

suggested that the indirect effect of media use on health literacy

via self-efficacy is moderated by urban-rural residency. That is

to say, urban elderly had a stronger relationship between media

use and health literacy compared with rural ones. Urban old

adults performed better than rural elderly in all types of media

use behaviors, which indicated that they make use of media more

skillfully and deeply. It’s supposed that urban elderly could obtain

more enjoyment from media use in turn, which benefits their self-

efficacy and then helps them to learn health-related knowledge

online. In contrast, the rural elderly haven’t mastered media use

well, so they couldn’t get enough self-satisfying and self-identity,

which explains their relatively lower self-efficacy (54). As a result,

with the same frequency of media use, urban elderly had higher

levels of self-efficacy to improve health literacy than rural ones.

Some previous studies discussed the urban-rural gap of self-efficacy

(55) and the moderating effect of urban-rural residency (56), which

was similar to our findings.

Several limitations of this study should be considered.

Firstly, as a cross-sectional study, we could not conclude

causal relationships. In the future, related longitudinal research

would be conducted to establish cause-effect inference. Moreover,

we used self-reported questionnaires to access the frequency

of media use of participants. Therefore, reporting bias may

exist, which influences the accuracy of results. We will adopt

better methods to collect media use data in future work.

Besides, unequal probability sampling was adopted at the

community/village level, which makes samples less representative

of the whole population.

Based on the above results, several essential implications could

be concluded. Firstly, old people living in the countryside in

China need more attention to their media use. The types of

media use that impacted health literacy between urban and rural

elderly were different. Therefore, health promotion programs for

improving health literacy and narrowing the urban-rural gap

should paymore attention to particular media use behaviors among

specific groups. Secondly, health practitioners should consider

self-efficacy as a short-term target in the schemes of health

literacy improvement. We ought to motivate their self-efficacy

first, and then make strategies to improve their health literacy,

which may be more effective and scientific. Finally, this study

also provides new insight to eliminate health inequality. The

disparities in media use could explain the health literacy inequality,

and urban-rural residency and self-efficacy play important roles

in the potential mechanism of the influence of media use on

health literacy.

5. Conclusion

This research revealed the difference in media use between

urban and rural elderly in China and found that the health literacy

of urban and rural elderly was associated with different types of

media use behaviors. Furthermore, self-efficacy played a mediating

role in the relationship between the frequency of media use and

health literacy. And urban elderly had a stronger association

between media use and self-efficacy in the moderated mediation

model, compared with rural older adults. These findings suggested

that we should make more efforts to increase the media use of rural

elderly and shrink the urban-rural gap of health literacy among old

people to promote health equality.
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