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Abstract
Purpose  The aim of this study was to examine the association between eHealth literacy and health-related quality of life 
(HRQoL) and explore whether health-promoting behaviors mediate the association between eHealth literacy and HRQoL 
among Chinese older adults.
Methods  An anonymous cross-sectional survey was conducted among 2300 adults aged 60 or older from Jinan, China. The 
eHealth Literacy Scale, Short-Form Health-Promoting Lifestyle Profile, and Short-Form Health Survey (SF-12) were used to 
measure eHealth literacy, health-promoting behaviors, and HRQoL. Multivariate linear regression analyses were conducted 
to test the association between eHealth literacy, health-promoting behaviors, and HRQoL. The mediation analyses, composed 
of PROCESS analysis and bootstrapping method, were preformed to test both total (c), direct (c’), and indirect effects (a*b) 
of eHealth literacy on HRQOL through health-promoting behaviors.
Results  Regression analyses indicated that eHealth literacy (B = 0.487, p < 0.001) was significantly positively associated 
with health-promoting behaviors, and health-promoting behaviors (B = 0.257, p < 0.001) were associated with HRQoL. The 
mediation analyses indicated that eHealth literacy had a significant direct (c’ = 0.183, p < 0.001) and indirect effect on older 
adults’ HRQoL through health-promoting behaviors (a*b = 0.125, bootstrapped 95% confidence interval (CI) = 0.094–0.157). 
The indirect effect accounted for 40.6% of the total effect (c = 0.308, bootstrapped 95% CI 0.241–0.376) of eHealth literacy 
on HRQoL.
Conclusions  Health-promoting behaviors mediated the association between eHealth literacy and HRQoL in Chinese older 
adults. The establishment of interventions focused on health-promoting behavior may be an effective way to help older adults 
with low eHealth literacy improve their HRQoL.

Keywords  eHealth literacy · Health-promoting behaviors · Health-related quality of life · Mediation · Older adults

Introduction

Health-related quality of life (HRQoL) refers to individu-
als’ subjective assessment of their own well-being and 
ability to perform physical, psychological, and social func-
tions [1]. As a comprehensive health indicator, HRQoL 
not only reflects one’s physical and mental health status 
and life satisfaction [2] but is also regarded as an impor-
tant care outcome for older adults and is widely used in 
medical interventions and health population surveys [3, 
4]. As the body ages, older adults’ health and functioning 
declines, and they are prone to developing chronic diseases 
[5]; therefore, it is vital to maintain and promote older 
adults’ HRQoL. HRQoL in older adults is associated with 
several factors, including gender, education level, income, 
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and other general demographic data [6]. However, it is 
difficult to design and implement relevant interventions 
because these sociodemographic characteristics are dif-
ficult to change. As a result, people have begun to look for 
those factors that can be changed, and health literacy has 
come into focus [7].

Health literacy refers to an individual’s ability to acquire, 
process, and understand basic health information and ser-
vices and use them to make appropriate health decisions 
[8]. Currently, there is some evidence that improvements 
in health literacy contribute to improved HRQoL [9, 10]. A 
systematic review showed that low health literacy is asso-
ciated with poor health outcomes [11]; however, it is not 
clear whether this relationship can be generalized to eHealth 
literacy. eHealth literacy is an extension of the concept of 
health literacy [12] and refers to the ability to seek, find, 
understand, and appraise health information from electronic 
sources and apply the knowledge gained to address or solve 
a health problem [13]. It should be noted that although the 
concept of eHealth literacy is derived from health literacy, 
this does not mean that eHealth literacy is part of health 
literacy. Previous studies found that the correlation between 
health literacy and eHealth literacy is moderate [14], and 
eHealth literacy is affected by a higher level of health lit-
eracy [15]. Therefore, health literacy and eHealth literacy 
need to be distinguished in research. Unlike health literacy, 
eHealth literacy emphasizes the ability to obtain and use rel-
evant health information through electronic media. In other 
words, individuals with low health literacy can still benefit 
their own health if they have the ability to use electronic 
media to search for and understand online health informa-
tion. Given the rapid development of electronic communi-
cation technology, improving eHealth literacy may be able 
to help improve the health status of older adults with low 
health literacy.

With the development of Internet information technol-
ogy, a large amount of health information can be transmitted 
through the Internet. China’s statistical report on Internet 
development showed that the proportion of Internet users 
among Chinese older adults is increasing, with the number 
of Internet users aged 50 and above rising from 7.3% in June 
2014 [16] to 13.6% in June 2019 [17]. This indicates that 
older adults are increasingly beginning to use the Internet 
to search for information. However, although the Internet 
can provide resources for individuals seeking knowledge 
about health conditions and treatment, this does not mean 
that people can always properly use these resources to solve 
health problems [13]. One study found that even groups with 
sophisticated Internet technology still lacked the ability to 
assess the quality of online health information [18]. There-
fore, in the face of the growing number of elderly Internet 
users in China, investigating older adults’ eHealth literacy 
could not only help promote their use of Internet health 

information but could also have important public health 
implications regarding their improved health.

Research on eHealth literacy and health outcomes is 
clearly in its early stages [19]. Only a few studies have 
examined the relationship between eHealth literacy and 
HRQoL in patients with chronic diseases [20], and as far as 
we know, no study has focused on the potential mechanism 
for the association between eHealth literacy and HRQoL. 
The Electronic Health-Integrated Use Model indicates that 
individuals with low eHealth literacy lack the motivation to 
use online health information to improve their health and 
that they believe they cannot use online health information to 
improve health behaviors and promote health [21]. This sug-
gests that health behaviors may be a potential mediating fac-
tor in the association between eHealth literacy and HRQoL. 
Previous studies have found also that eHealth literacy had 
a positive effect on personal health-promoting behaviors 
[22]. Health-promoting behavior includes self-actualization, 
health responsibility, exercise, nutrition, interpersonal sup-
port, and stress management [23] and has been recognized 
as an important element for preventing and controlling dis-
eases, which maintains and promotes HRQoL [24]. Studies 
have found that health-promoting behaviors can mediate 
the relationship between individual self-perception (such 
as perceived stress and self-efficacy) and health outcomes 
(such as mental health and HRQoL) [25, 26]. Considering 
that eHealth literacy is closely related to health-promoting 
behaviors, and health-promoting behaviors can promote 
HRQoL, we have reason to assume that the relationship 
between eHealth literacy and HRQoL may be mediated by 
health-promoting behaviors.

Therefore, the purpose of this study was to examine 
the association between eHealth literacy and HRQoL and 
explore whether health-promoting behaviors mediate the 
association between eHealth literacy and HRQoL among 
older adults. The results could be utilized as a reference for 
designing future eHealth literacy intervention programs and 
methods to improve overall HRQoL for older adults.

Methods

Study participants and sampling procedure

From June to August 2020, a cross-sectional population-
based study was conducted with a multistage sampling in 
Jinan City, Shandong Province, China. At the end of 2019, 
Jinan’s 10 districts and two counties had a total population of 
8.909 million; older adults comprised 21% of the population. 
Figure 1 shows the sampling procedure. In the first stage, 
Jinan’s 12 districts/counties in 2019 were categorized into 
three levels according to their gross domestic product (GDP) 
per capita: high GDP (four districts/counties), medium GDP 
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(four districts/counties), and low GDP (four districts/coun-
ties), and two districts/counties were randomly selected 
from each category for a total of six districts/counties. In 
the second stage, two streets or townships were randomly 
selected from the six districts/counties, respectively, and a 
total of 12 streets or townships were selected. In the third 
stage, two communities from the 12 streets or townships 
were selected, respectively. Finally, a total of 24 communi-
ties were selected.

After identifying the communities, we contacted the man-
agers of the communities by phone and introduced them to 
the research content, purpose, and value. With their help, we 
obtained a list of names and phone numbers of older adults 
(2887 people in total). We used mobile phone text mes-
sages to send recruitment information, including research 
purpose, content, survey time, and survey site (community 
public service center) to all older adults. Considering that 
the elderly are a vulnerable group, we required their family 
members (children or spouses) to accompany them when 
participating in the survey. A total of 2450 people responded 
to the information and went to the survey site to participate. 
Before starting the survey, uniformly trained investigators 
screened the research participants according to the inclu-
sion and exclusion criteria. The inclusion criteria were as 
follows: age ≥ 60 years; good language communication and 
cognitive judgment ability (self-reported); the ability to 
complete basic measures (self-reported); the ability to surf 
the Internet (self-reported); and the ability to provide volun-
tary informed consent and follow the study procedure. The 

exclusion criteria were as follows: patients with severe and 
terminal diseases (as reported by family members); severe 
cognitive impairment such as dementia and confusion (as 
reported by family members); and hearing and visual impair-
ments (as reported by family members). Regarding the inclu-
sion and exclusion criteria, age ≥ 60 years was set accord-
ing to the classification criteria for the elderly in developing 
countries proposed by the World Health Organization [27]. 
The ability to surf the Internet was determined based on one 
of our research variables, eHealth literacy, because eHealth 
literacy necessitates the ability to use the Internet. The other 
criteria were determined to ensure that participants would 
not be unable to complete the survey due to physical health 
problems.

In the end, 103 people who did not meet the criteria were 
excluded, and 2347 people completed the questionnaire and 
signed a written informed consent form. All questionnaires 
were self-reported. In addition, for some participants who 
were unable to complete the questionnaire due to illiteracy, 
the investigator assisted them in completing the question-
naire, that is, the investigator verbally asked the participant 
each question, the participant answered, and the investiga-
tor wrote the answer on the questionnaire. As participants 
refused to answer some questions in the survey, 47 question-
naires were missing over 10% of content. After excluding 
these missing content questionnaires, the final sample com-
prised 2300 valid questionnaires. The study was approved by 
the Medical Ethics Committee of Central South University 
(CTXY-150002-7).

Measurements

eHealth literacy

eHealth literacy was measured using the eHealth Literacy 
Scale (eHEALs), which was developed by Norman and Skin-
ner [28]. This scale is an eight-item instrument designed to 
assess subjective eHealth literacy. The eight items are rated 
on a five-point Likert scale (1–5 points), and total scores 
range from 8 to 40 points. A higher score indicates a better 
eHealth literacy. The instrument has been validated for use 
in Chinese populations, and its reliability has been reported 
with a Cronbach’s alpha 0.83 for the total scale [29]. In this 
study, Cronbach’s alpha was 0.98.

Health‑promoting behaviors

Health-promoting behaviors were measured using the short-
form Health-Promoting Lifestyle Profile (HPLP). It was sim-
plified and revised on the basis of the 48-item Health-Pro-
moting Lifestyles Profile [23] by Wei et al. [30]. The scale 
has 24 items, including six dimensions of self-actualization, 
health responsibility, exercise, nutrition, interpersonal 

Fig. 1   Participant enrollment procedure
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support, and stress management. Each dimension is evalu-
ated with 4 items. Each item uses a four-point Likert scoring 
method (1–4 points). The total score is obtained by add-
ing the scores of the six dimensions, with a range from 24 
to 96, and higher scores indicate better health-promoting 
behaviors. The Cronbach’s alpha of the scale in this study 
was 0.94.

Health‑related quality of life

HRQoL was measured using the Short-Form Health Survey 
(SF-12). This survey has been widely applied to groups of 
older adults in China [6]. The scale comprises 12 items that 
measure physical functioning, role physical, role emotional, 
bodily pain, general health, vitality, social functioning, and 
mental health. In this study, the total score of SF-12 was 
used to assess HRQoL. According to the score criteria [31], 
the total score was transformed into standard scores, ranging 
from 0 to 100, with higher scores indicating better HRQoL. 
Cronbach’s alpha in this study was 0.72.

Covariates

Based on previous research on Chinese older adults [32–35], 
we used sociodemographic characteristics and activities of 
daily living (ADL), frequently used in previous studies, 
as covariates. All covariates were collected using a self-
reported paper questionnaire. The sociodemographic char-
acteristics included age, gender, residence, education level, 
marital status, and average monthly family income. Among 
these factors, age was divided into three categories, 60–69, 
70–79, and ≥ 80, and education level was divided into four 
categories, primary school and below, junior high school, 
high school, and university and above. Marital status was 
described as “married” or “unmarried.” Average monthly 
family income was assessed by dividing the annual family 
income (self-reported) by 12 months. Then, the respondents 
were ranked from lowest to highest by their average monthly 
family income and divided into three groups according to 
their 33% and 66% percentiles. The lowest income had an 
income below 5000 RMB, and the second group was from 
5000 to 11,000 RMB, and the highest group had 11,000 
RMB above. ADL were assessed by the Barthel Index [36]. 
The scale comprised 10 items, including feeding, bathing, 
grooming, dressing, bowels control, bladder control, toilet 
use, transfers (bed to chair and back), mobility (on level 
surfaces), and stair climbing. Scoring was based on how 
much help the older adult needed. The total score was from 
0 to 100 points; the higher the score, the higher the ability 
of the elderly to perform ADL. In this study, Cronbach’s 
alpha was 0.94.

Statistical analysis

Data are presented as n (%) for categorical variables and 
mean ± standard deviation for numerical variables. Com-
parisons of mean scores of eHEALs, HPLP, and HRQoL 
between different participant characteristics were made 
by student’s t test and one-way analysis of variance 
(ANOVA). Two separate multivariate linear regression 
models were used to test the association between eHealth 
literacy, health-promoting behaviors, and HRQoL (all of 
which were treated as continuous variables).

Figure 2 shows the theoretical model used to assess 
the mediating effect of health-promoting behaviors in the 
relationship between eHealth literacy and HRQoL; among 
them, c’ refers to the direct effect of eHealth literacy on 
HRQoL, and the product of a and b (a*b) refers to the 
indirect effect of eHealth literacy on HRQoL through 
health-promoting behaviors. And c represents the total 
effect of eHealth literacy on HRQoL, namely c’ + a*b. 
The mediation analysis was applied using the SPSS PRO-
CESS macro developed by Hayes [37]. PROCESS macro 
is based on ordinary least-squares (OLS) regression and 
incorporates a nonparametric bootstrapping procedure for 
assessing mediation [37], which is widely used in current 
mediating effects testing [38–40]. In the PROCESS macro, 
we entered the eHEALS total score as the prediction vari-
able, the HPLP total score as the mediator variable, and 
the HRQoL score as the outcome variable, and bootstrap-
ping procedures were set to 10,000 samples and were used 
to test the estimated mediating effect (a*b). In all analyses, 
sociodemographic characteristics (age, gender, residence, 
education level, marital status, and average monthly fam-
ily income) and ADL were used as covariates to over-
come potential confounding effects. All statistical analyses 
were performed using SPSS 25.0 (IBM SPSS Statistics, 
Armonk, NY, USA).

Fig. 2   The conceptual mediation model eHealth literacy, health-pro-
moting behaviors, and HRQOL
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Results

Participant characteristics

A total of 2300 Chinese older adults completed the sur-
vey, and mean participant age was 70.3 ± 6.4 years, with a 
range from 60 to 97 years old. The participants’ sociode-
mographic characteristics were as follows: 1201 (52.2%) 
were male, 1683 (73.2%) lived in rural area, 1410 (61.3%) 
completed primary school or below, and 1749 (76.0%) 
were married. The average monthly family income 
ranged from 752 to 35,754 RMB (mean = 7421.96, 
SD = 3685.14). The ADL mean score was 95.44 ± 14.32, 
with a range from 0 to 100. The mean scores of eHEALS, 
HPLP, and HRQoL were 18.60 ± 9.76, 63.00 ± 13.43, and 
59.23 ± 16.31, respectively. Further participant character-
istics and the status of eHealth literacy, health-promoting 
behaviors, and HRQoL by different participant character-
istics are presented in Table 1.

Association among eHealth literacy, 
health‑promoting behaviors, and HRQoL

Table 2 presents the results of the multivariate linear regres-
sion model of association among eHealth literacy, health-
promoting behaviors, and HRQoL. After controlling for 
covariates such as age, gender, residence, education level, 
marital status, average monthly family income, and ADL, 
Model 1 showed that eHealth literacy (B = 0.487, p < 0.001) 
was significantly positively associated with health-promot-
ing behaviors, and Model 2 showed that eHealth literacy 
(B = 0.183, p < 0.001) and health-promoting behaviors 
(B = 0.257, p < 0.001) were both associated with HRQoL.

Mediation model analysis

Table 3 and Fig. 3 present the mediation analysis result 
based on the PROCESS macro. The results indicate 
that the indirect effect (a*b) value of health-promoting 
behaviors in the association between eHealth literacy 
and HRQoL was 0.125, with a 95% confidence interval 

Table 1   The status of eHealth literacy, health-promoting behaviors, and HRQoL by different characteristics

Data are presented as mean ± SD
eHEALs eHealth Literacy Scale, HPLP Health-Promoting Lifestyle Profile, HRQoL Health-Related Quality of Life

Variables N (%) eHEALs t/F p-value HPLP t/F p-value HRQoL t/F p-value

Total 18.60 ± 9.76 63.00 ± 13.43 59.23 ± 16.31
Scores range 8.00–40.00 24.00–96.00 10.94–100.00
Age(years) 5.032 0.007 6.399 0.022 19.816 < 0.001
 60–69 1135 (49.3) 19.19 ± 9.36 63.19 ± 12.50 60.64 ± 15.74
 70–79 953 (41.4) 18.20 ± 10.08 63.46 ± 14.11 58.92 ± 16.90
 ≥ 80 212 (9.2) 17.22 ± 10.14 59.89 ± 14.70 53.08 ± 15.10

Gender 3.985 < 0.001 0.820 0.413 4.204 < 0.001
 Male 1201 (52.2) 19.37 ± 9.640 63.22 ± 13.681 60.59 ± 16.54
 Female 1099 (47.8) 17.76 ± 9.815 62.76 ± 13.153 57.74 ± 15.92

Residence 12.641 < 0.001 6.158 < 0.001 2.039 0.049
 Urban area 617 (26.8) 22.71 ± 9.91 65.82 ± 14.63 60.38 ± 17.16
 Rural area 1683 (73.2) 17.10 ± 9.25 61.96 ± 12.81 58.81 ± 15.97

Education level 77.207 < 0.001 44.755 < 0.001 9.294 < 0.001
 Primary school or below 1410 (61.3) 16.63 ± 8.96 60.72 ± 12.30 57.98 ± 16.26
 Junior high school 590 (25.7) 20.11 ± 9.51 65.32 ± 13.41 60.24 ± 15.56
 High school 233 (10.1) 23.72 ± 10.75 68.04 ± 15.25 63.17 ± 17.91
 University and above 67 (2.9) 28.93 ± 9.07 72.84 ± 16.90 62.92 ± 14.90

Marital status 4.486 < 0.001 6.391 < 0.001 5.647 < 0.001
 Married 1749 (76.0) 19.11 ± 9.75 63.99 ± 13.39 60.30 ± 16.21
 Unmarried 551 (24.0) 16.98 ± 9.59 59.83 ± 13.06 55.83 ± 16.16

Average monthly family 
income (RMB)

42.941 < 0.001 40.583  < 0.001 2.248 0.106

 < 5000 783 (34.0) 16.25 ± 9.07 59.99 ± 12.83 58.31 ± 16.83
 5000–11,000 753 (32.7) 18.88 ± 9.22 63.02 ± 12.54 59.36 ± 15.93
 > 11,000 764 (33.2) 20.74 ± 10.41 66.04 ± 14.19 60.05 ± 16.10
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(CI) from 0.094 to 0.157. The bootstrapped 95% CI did 
not include 0 to indicate that the mediating effect is sta-
tistically significant. The mediating effect accounted for 
40.6% of the total effect (c = 0.308, bootstrapped 95% CI 
0.241–0.376). These results reveal that health-promoting 
behaviors mediated the association between eHealth lit-
eracy and HRQoL.

Discussion

The current study explored the association between eHealth 
literacy and HRQoL in older adults and examined the 
mediating role of health-promoting behaviors. Our results 
showed that eHealth literacy was positively associated with 
HRQoL, and health-promoting behaviors mediated the 
association between eHealth literacy and HRQoL in Chi-
nese older adults. They provide evidence to support the idea 
that eHealth literacy may influence HRQoL through health-
promoting behaviors. These findings may contribute to the 
design of improvement strategies for older adults’ HRQoL 
in the context of the rapid development of Internet health 
information platforms.

The mean score of Chinese older adults’ eHealth literacy 
was 18.6 points, which was lower than previous studies of 
American older adults (mean score was 29.1) [41]. This 
suggests that the Chinese older adults’ eHealth literacy is 
low, and Chinese government should pay more attention to 
improving older adults’ eHealth literacy. Previous studies 
have shown that younger age was associated with higher 
eHealth literacy [42], which is consistent with our research. 
This may be because as age increases, cognitive ability 
gradually declines, resulting in decreased ability to learn 
and understand online health knowledge. We also found that 
men’s eHealth literacy was higher than women’s, which is 
contrary to previous research on health literacy [43]. This 
may be related to men’s social media habits, as a previous 
study suggested that men were actually more likely than 
women to use social media to research health and wellness 
issues [44]. Additionally, we found that older adults with 
lower eHealth literacy level were more likely to report fac-
tors related to a lower socioeconomic status, such as living 
in rural areas, receiving less education, being unmarried, 

Table 2   Multivariate liner regression analysis of association among eHealth literacy, health-promoting behaviors, and HRQoL

B unstandardized coefficient
CI confidence interval, SE standardized error, HPLP Health-Promoting Lifestyle Profile, HRQoL Health-Related Quality of Life; Model 1 used 
the HPLP total score as the dependent variable; Model 2 used the HRQoL total score as the dependent variable

Predictors Model 1 (HPLP) Model 2 (HRQoL)

B 95% CI SE p-value B 95% CI SE p-value

Age 0.426 (− 0.354, 1.205) 0.398 0.285 − 1.259 (− 2.215, − 0.304) 0.487 0.010
Gender 0.988 (− 0.013, 1.989) 0.510 0.053 − 2.182 (− 3.409, − 0.956) 0.625  < 0.001
Residence 0.837 (− 0.409, 2.084) 0.636 0.188 − 0.088 (− 1.615, 1.439) 0.779 0.910
Education level 1.900 (1.189, 2.612) 0.363  < 0.001 0.200 (− 0.676, 1.077) 0.447 0.654
Marital status − 2.599 (− 3.789, − 1.408) 0.607  < 0.001 − 1.214 (− 2.678, 0.250) 0.747 0.104
Average monthly 

family income
1.412 (0.778, 2.046) 0.323  < 0.001 − 0.741 (− 1.520, 0.038) 0.397 0.062

ADL 0.094 (0.059, 0.129) 0.018  < 0.001 0.317 (0.274, 0.360) 0.022  < 0.001
eHealth literacy 0.487 (0.433, 0.541) 0.028  < 0.001 0.183 (0.113, 0.254) 0.036  < 0.001
HPLP 0.257 (0.207, 0.307) 0.026  < 0.001

Table 3   Testing the mediation effect of health-promoting behaviors 
analysis based on PROCESS

B unstandardized coefficient, CI confidence interval, SE standardized 
error

B 95% CI SE p-value

Total effect, c 0.308 (0.241, 0.376) 0.034 < 0.001
Direct effect, cʹ 0.183 (0.113, 0.254) 0.036 < 0.001
Indirect effect, a*b 0.125 (0.094, 0.157) 0.016 < 0.001
Ratio of indirect to total 

effect mediated (a*b/c)
40.6%

Fig. 3   Model of the mediating effect of health-promoting behaviors 
on the association between eHealth literacy and HRQoL
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and having a lower income. This may be related to low avail-
ability of health-related information and resources for people 
with lower socioeconomic status.

The results of the study showed that the differences in 
health-promoting behaviors scores between older adults of 
different ages, residence, education level, marital status, and 
average monthly family income were statistically signifi-
cant. In addition, there were also significant differences in 
HRQOL scores among the older adults with different gender, 
age, residence, education level, and marital status. These 
results are similar to those of previous studies [45–48]. 
These findings suggest that more health interventions should 
be provided to older adults who are elderly, women, living in 
rural areas, unmarried, and those with lower education level 
and family income.

Our study found that eHealth literacy was positively asso-
ciated with HRQoL. This indicates that older adults with 
poor eHealth literacy were more likely to have limited physi-
cal health and poor mental health. Previous studies have 
widely discussed the impact of health literacy on HRQoL 
[49]. Studies have found that eHealth literacy was related to 
the HRQoL of patients with chronic obstructive pulmonary 
disease [20]. However, there were large sociodemographic 
and health differences between the sample of patients with 
chronic obstructive pulmonary disease and our sample of 
healthy older adults; therefore, the relationship between 
eHealth literacy and HRQoL cannot be directly inferred for 
the elderly population. As far as we know, our study is the 
first attempt to investigate the relationship between eHealth 
literacy and HRQoL of older adults and explore the mediat-
ing role of health-promoting behaviors.

The mediation effect may be explained by Andersen’s 
Behavioral Model of Health Services Use. The model high-
lights that health behaviors are correlated with individual 
characteristics and health outcomes, and individual charac-
teristics can affect health outcomes through health behaviors 
[50]. In this study, eHealth literacy may be regarded as an 
individual characteristic because it reflects the individual’s 
perception of the collection, evaluation, and application of 
online health information. According to this model, it can 
be inferred that older adults with higher eHealth literacy 
may have a stronger subjective initiative to adopt health-
promoting behaviors, which in turn helps improve HRQoL. 
Specifically, older adults with higher eHealth literacy may 
have more confidence in using online health information to 
promote health [51] and are more likely to obtain health pro-
motion resources and knowledge, which may help increase 
health management awareness and their adoption of health-
promoting behaviors, which would improve HRQoL.

There are several limitations that need to be noted. 
First, this study adopted a cross-sectional study design, 
which means that the causal relationship between eHealth 
literacy, health-promoting behaviors, and HRQoL cannot 

be determined. Previous study showed that due to differ-
ing degrees of individual exposure to eHealth services, 
eHealth literacy varies widely among individuals [52]. 
This could mean that HRQoL may in turn affect eHealth 
literacy. A study in the United States found that individu-
als with poor health are more likely to use the Internet to 
seek health information [53]. Given this, more longitudinal 
studies or intervention studies are needed to determine 
causal relationships among eHealth literacy, health-pro-
moting behaviors, and HRQoL in the future. Second, since 
we only selected one city in China for the survey, the study 
population is not representative of the general Chinese 
older population, so the results may not be generalizable. 
Further, although we used a strict randomization method 
to select samples, some participants still did not agree to 
participate in this study, which may have caused selection 
bias. Third, the current mediation model was based on pre-
vious research experience and lacked sufficient theoreti-
cal support. Finally, this study used self-report measures, 
which may have led to some information bias.

Conclusions

Poor eHealth literacy was associated with poor HRQoL 
of older adults, and health-promoting behaviors mediated 
the association between eHealth literacy and HRQoL. The 
results indicate that taking older adults’ eHealth literacy 
levels into account when formulating health education 
and promotion programs for older adults could be benefi-
cial, especially when the expected outcome is to improve 
HRQoL. Establishing health-promoting behavior interven-
tions may be an effective way to help older adults with low 
eHealth literacy improve their HRQoL.
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