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Abstract

Objective: Digital divide in health-related technology use is a prominent issue for older adults. Improving eHealth literacy
may be an important solution to this problem. This study aimed to explore the associations between health literacy, digital
skills, and eHealth literacy among older Chinese adults.

Methods: A total of 2,144 older adults (mean age, 72.01 ± 6.96 years) from Jinan City, China participated in this study. The
eHealth Literacy Scale was used to measure eHealth literacy in older adults. A linear regression model was used to analyze
the associations among health literacy, digital skills, and eHealth literacy in older Chinese adults.

Results: The mean eHealth literacy score of the older adults was 17.56 ± 9.61. After adjusting for sociodemographic char-
acteristics and experience of Internet usage, the results of the linear regression showed that health literacy (B = 0.258, 95%
confidence interval (CI) = 0.215–0.302, P< 0.001) and digital skills (B = 0.654, 95% CI = 0.587–0.720, P < 0.001) were posi-
tively associated with eHealth literacy. Sensitivity analyses revealed that this association remained robust.

Conclusions: The level of eHealth literacy in older Chinese adults is low. Health literacy and digital skills are associated with
eHealth literacy in older adults. In the future, eHealth literacy intervention research should be considered from the perspec-
tive of health literacy and digital skills.
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Background
With the rapid development of electronic health and infor-
mation technology, a large amount of health information
can be transmitted through the Internet, and an increasing
number of older adults have begun using the Internet to
obtain information and services.1 According to the China
Internet Development Statistics Report, as of June 2022,
the Internet use rate of older adults aged 60 and above
reached 44.5%.2 Previous studies have found that the
Internet can provide older adults with a variety of online
health resources to manage their general and mental
health issues and improve their self-care abilities.3

However, owing to the unevenness of online health

resources, older adults must have high eHealth literacy to
be able to use these resources scientifically. Previous
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studies have revealed that older adults with higher eHealth
literacy can better utilize digital technology to improve their
wellbeing and health, promote self-management of chronic
diseases, and improve their quality of life.4,5

In 2006, Norman et al.6 defined eHealth literacy as the
ability of individuals to find, understand, and evaluate online
health information through electronic media and apply
health information to make relevant decisions and solve
health problems. Norman et al. also developed an eHealth lit-
eracy assessment tool, the eHealth Literacy Scale (eHEALs),7

which is widely used worldwide.8 A systematic review found
that eHealth literacy in older adults was associated with
health-related outcomes,9 such as quality of life,10 health
behavior,11 and cognitive function.12 However, it should be
noted that older adults face the most difficulty in accessing
digital healthcare services and technological opportunities,
and unlike young adults, many older adults lack experience
with the use of digital health technologies.13 This means that
the level of eHealth literacy in older adults is low, and this
has been confirmed in previous studies.14,15 Therefore, in
the current era of ageing and informatization, it is urgent to
clarify the factors related to eHealth literacy in older adults
and formulate relevant intervention plans to effectively solve
the outstanding difficulties encountered by older adults in
the use of digital health knowledge and service technologies.

The findings of literature reviews have shown that, when
analyzing the factors related to eHealth literacy, many
studies have paid more attention to sociodemographic char-
acteristics (age,3 sex, marital status,16 educational level17

income,18 etc.), and experience of Internet usage,19 and
less attention to factors such as health literacy and digital
skills. The findings of a previous study have suggested
that whether or not an individual has eHealth literacy
depends on their ability to use digital devices and previous
health knowledge reserves.20 However, the associations
between these two crucial factors and eHealth literacy have
rarely been explored in other previous studies. Meanwhile,
when eHealth literacy was proposed, Norman et al. constructed
a conceptual model, the Lily model, to clarify the connotation of
eHealth literacy. The Lily model held that eHealth literacy was
the result of a combination of traditional literacy (basic listening,
speaking, reading, writing, computing, and understanding skills),
information literacy (the ability to find, evaluate, and effectively
utilize required information), media literacy (the ability to choose
and understand various information media, question and evalu-
ate, and create and produce responses), computer literacy (the
ability to use computer hardware and software to solve pro-
blems), health literacy (the ability to access, evaluate, under-
stand, and utilize health information and services), and
scientific literacy (mastering basic knowledge and scientific
methods, and scientific cognitive ability to health).6 However,
it was not validated using a population-based observational
study and was only discussed conceptually. At present, the rela-
tionship between these six kinds of literacy and eHealth literacy
has not been fully clarified. Previous studies on adults,21 college

students,22 and patients with spinal cord injuries23 have found
that health literacy is related to eHealth literacy. It can be inferred
that individuals mainly rely on their original health literacy when
understanding and evaluating the health information that they
obtain on the Internet. However, it is unclear whether this
finding can be generalized to the older population. In addition,
the relationship between digital skills and eHealth literacy in
older adults remains unclear. Digital skills are derived from com-
puter literacy, which refers to the skills to understand and use
various digital devices and resources.24 With the accelerated
digitalization of society, digital skills have become an important
and indispensable skill for people’s daily life and work.25

However, there is a lack of research focusing on the associations
between health literacy, digital skills, and eHealth literacy, espe-
cially among older adults.

In view of the shortcomings of previous studies, it is
necessary to conduct a study on the relationship between
health literacy, digital skills, and eHealth literacy in older
adults. Therefore, this study aimed to explore this associ-
ation to provide a scientific basis for improving eHealth lit-
eracy in older adults in the future.

Methods

Participants

We conducted a cross-sectional study of older adults in
Jinan, Shandong Province, China, from March to May
2021. A multistage, stratified cluster random sampling
method was used to select participants. In the first stage,
each district and county in Jinan city were divided into
three layers, high, middle, and low, according to the
annual per capita gross domestic product level. Two dis-
tricts or counties were randomly selected from each layer.
In the second stage, two towns or streets were randomly
selected from the six randomly selected districts or coun-
ties, totaling 12 streets or towns. In the third stage, all
older adults in two communities or administrative villages
were randomly selected from the 12 randomly selected
streets or towns, totaling 24 communities or administrative
villages.

The participants’ inclusion criteria were as follows: age
≥60 years, residence in Jinan for more than 6 months,
experience of Internet usage, provision of informed
consent, and voluntary cooperation with the investigation.
The exclusion criteria were as follows: the presence of
hearing and language disorders; serious diseases such as
malignant tumors, dementia, schizophrenia; and disability.

Procedures

After identifying the selected communities or administra-
tive villages at the sampling stage, we contacted the com-
munity or administrative village staff by telephone to
introduce them to the content, purpose, and value of the
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study. After receiving their support, our investigator went to
the community or administrative village for an enrolled
survey. The investigators consisted of uniformly trained
medical undergraduate students. Community or administra-
tive village staff took the investigators into the homes of
older adults to conduct paper-based questionnaires with
those older adults who met the criteria. All surveys were
conducted in an interview style, in which the investigator
read the questions, the participants verbally responded,
and then the investigator filled in the questionnaire. In
this study, 2,557 older adults who met the inclusion criteria
were selected as the research participants; 356 met the
exclusion criteria and 57 withdrew their participation
during the investigation, and were thus excluded. Finally,
data from 2,144 older adults were included in the analysis,
and the questionnaire response rate was 97.41%. Figure 1
shows the selection process of the participants in this
study. This study was approved by the Medical Ethics
Committee of the Xiangya School of Public Health,
Central South University (No: XYGW-2020-101). All the
participants provided written informed consent.

Measures

eHealth literacy. The eHEALs was compiled by Norman
et al.7 and translated into Chinese by Yu et al.,26 which
was used to assess eHealth literacy by assessing indivi-
duals’ self-perceived ability to find, understand, and evalu-
ate online health information through electronic media. The
scale has a single-factor structure with eight items for asses-
sing the elderly population in the Chinese community.27 A
five-point Likert scoring method was used for each item,
and one to five points were scored from “very inconsist-
ent (1)” to “very consistent (5).” The scores range from 8

to 40, with higher scores indicating a higher level of
eHealth literacy. The scale has good reliability and validity
and has been used in older adults.10 In this study,
Cronbach’s α coefficient for the scale was 0.983.

Health literacy. The Health Literacy Self-Perception Scale28

developed by Taiwanese scholars based on the characteris-
tics of older adults was used to assess health literacy by
assessing individuals’ self-perceived ability to find, under-
stand, and use health information and services. The scale
includes 10 items of self-evaluation, and each item is
scored using a five-point Likert scale ranging from
“strongly disagree (1)” to “strongly agree (5),” and the
total score is derived from the sum of all item scores,
with higher scores indicating better health literacy. The
scale has good reliability and validity in the elderly popula-
tion. In this study, Cronbach’s alpha coefficient was 0.944.

Digital skill. Digital skill was assessed using a self-developed
electronic device use and Internet use skills questionnaire
(Supplemental material 1), which indirectly reflects individual
digital skills through the measurement of skills on how to use
the Internet and digital devices. The questionnaire assessed the
following: (1) use of electronic devices to type; (2) use of elec-
tronic devices to take pictures and videos; (3) use of search
engines (Baidu, Sogou, etc.); (4) download of software and
various materials; (5) online chatting (WeChat, QQ, etc.);
(6) online shopping; (7) online payment (Alipay payment,
online banking, etc.); and (8) listening to songs and watching
videos online. Each item is scored using a five-point Likert
scale (1 = no/very unskilled, 2 = somewhat/unskilled, 3 =
fair, 4 = skilled, 5 = very skilled). The total score is
derived from the sum of the item scores, with higher scores
indicating a higher skill level.

Covariates. The covariates in this study included sociode-
mographic characteristics and experience of Internet
usage. Sociodemographic characteristics included age,
sex, residence, marital status, educational level, average
personal monthly income, occupation, self-assessed health
status, and chronic disease status. Age was divided into
three categories: 60 to 69, 70 to 79, and ≥80 years.
Marital status was divided into two categories: married
and unmarried (unmarried/divorced/widowed). Health
status (1 = poor, 2 = fair, and 3 = good) and chronic
disease status (suffering or not suffering from chronic dis-
eases) were self-reported.

Experience of Internet usage includes the duration of
Internet usage, the frequency of Internet usage, and the
time spent on the Internet each time. We asked the older
adults about their experience through the following ques-
tions: “How long have you been online since you
learned?”; “How often have you been online in the past
month?”; and “How long do you spend online each
time?”. We categorized their answers to each question asFigure 1. The selection process of participants.
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follows: duration of Internet usage: < 1, 1 to 2, 2 to 3, and
≥3 years; frequency of Internet usage: less than once per
week, 1 to 2 times per week, 3 to 4 times per week, 5 to
6 times per week, 1 time per day, and multiple times per
day; frequency of internet access: occasional (less than
once per week and 1–2 times per week), sometimes (3–4
times per week and 5–6 times per week), and often (once
a day and many times a day); and time spent on the internet
each time: < 1, 1 to 2, 2 to 3, and ≥3 hours.

Data analysis

STATA 17.0 (Stata Corp, College Station, TX, USA) was
used for data analysis. All tests were bilateral, and the test
level was set at α=0.05. Continuous variables were described
as mean ± standard deviation (SD), and classification vari-
ables were described as frequency (constituent ratio).

The t-test and analysis of variance were used to compare
the differences in eHealth literacy, health literacy and digital
skills among different sociodemographic characteristics and
experience of Internet usage. We conducted two linear regres-
sion models to explore the association between health literacy,
digital skills, and eHealth literacy: model 1 was unadjusted
whilemodel 2was adjusted for sociodemographic characteristics
and experience of Internet usage. We used the Breusch-Pagan
test to test for heteroscedasticity,29 and the results showed that
there was heteroscedasticity. Therefore, we adopted robust
standard errors to eliminate bias.30 In addition, to further
verify the heterogeneity of the results, we performed subgroup
analysis to determine whether the association differed by sex,
age, and residence. Finally, we excluded participants with func-
tional limitations, depressive symptoms, and mild cognitive
impairment (MCI) from the sensitivity analysis because partici-
pants with these three adverse health events may rarely use the
Internet. The measurements of functional limitations, depressive
symptoms, and MCI are shown in Supplemental material 2.

Results

Descriptive analysis

Descriptive analysis and differences in the scores of health
literacy, digital skills, and eHealth literacy among partici-
pants with different characteristics are displayed in
Table 1. The mean eHealth literacy score of 2,144 older
adults was 17.56 (SD: 9.61). In addition, the mean scores
of health literacy and digital skill were 32.32 (SD: 8.29)
and 14.29 (SD: 7.72), respectively.

Regression analyses

Table 2 shows the linear regression results for the association
between health literacy, digital skills, and eHealth literacy. In
the unadjusted model, health literacy (B = 0.280, 95% confi-
dence interval (CI) = 0.238–0.321, P<0.001) and digital

skills (B = 0.767, 95% CI = 0.722–0.813, P<0.001) were
both positively associated with eHealth literacy. After control-
ling for sociodemographic characteristics and experience of
Internet usage, health literacy (B = 0.258, 95% CI = 0.215–
0.302, P<0.001) and digital skills (B = 0.654, 95% CI =
0.587–0.720, P<0.001) remained positively associated with
eHealth literacy. Additionally, we conducted subgroup ana-
lyses according to sex, age, and residence. The associations
of health literacy and digital skills with eHealth literacy
were statistically significant in both the unadjusted and
adjusted models.

Sensitivity analyses

After excluding participants with functional limitations,
depressive symptoms, and MCI, the results of sensitivity
analyses showed that health literacy and digital skills
remained positively associated with eHealth literacy, both
in the unadjusted and adjusted models (Table 3). These
results suggested that the associations of health literacy
and digital skills with eHealth literacy were robust.

Discussion
We performed a cross-sectional survey of 2,144 older
Chinese adults to analyze the associations between health
literacy, digital skills, and eHealth literacy. The results sug-
gested that health literacy and digital skills were both posi-
tively related to eHealth literacy among older Chinese
adults. In addition, the subgroup and sensitivity analyses
confirmed the robustness of the associations we found.

This study of older Chinese adults reported a mean
eHealth literacy score of 17.56, which is lower than those
reported in the United States (30.94 ± 6.00), South Korea
(30.50 ± 4.62),31 and Norway (25.66 ± 6.23).32 This
shows that the eHealth literacy of older Chinese adults is
low and that intervention is urgently needed for improve-
ment. Currently, eHealth literacy has been widely studied
in the general population, patients, and students.33,34

However, research on eHealth literacy among older adults
is limited.9 Although there have been studies exploring
factors related to eHealth literacy in older adults, they
have only focused on sociodemographic characteristics,
Internet usage, and attitude toward Internet health informa-
tion.19 As mentioned in the introduction of this article,
eHealth literacy ultimately depends on whether individuals
have sufficient digital skills and health literacy. The former
determines whether they can use the Internet to search for
and obtain online health information, while the latter deter-
mines whether they can identify and judge information.
However, Norman, the proponent of eHealth literacy,
only conceptually explained that health literacy and
digital skills are among the core skills of eHealth literacy6

but did not conduct empirical research. Therefore, it is
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Table 1. Characteristics of participants according to health literacy and digital skill.

Variables Sample
Health literacy
(mean ± SD) P-value

Digital skill
(mean ± SD) P-value

eHealth literacy
(mean ± SD) P-value

Total sample 32.32 ± 8.29 14.29 ± 7.72 17.56 ± 9.61

Age group, years, n (%) <0.001 <0.001 <0.001

60–69 753(35.1) 33.59 ± 7.64 17.26 ± 8.58 20.49 ± 9.76

70–79 1,069(49.9) 32.12 ± 8.35 13.13 ± 6.87 16.56 ± 9.42

≥80 322(15.0) 30.03 ± 9.02 11.22 ± 5.77 14.03 ± 7.87

Sex, n (%) <0.001 <0.001 <0.001

Male 1,075(50.1) 33.90 ± 7.78 14.97 ± 7.88 18.77 ± 9.70

Female 1,069(49.9) 30.74 ± 8.50 13.61 ± 7.48 16.34 ± 9.37

Residence, n (%) <0.001 <0.001 <0.001

Urban residents 829(38.7) 34.90 ± 7.66 17.36 ± 8.68 20.56 ± 10.24

Rural residents 1,315(61.3) 30.70 ± 8.27 12.37 ± 6.33 15.66 ± 8.67

Marital status <0.001 <0.001 <0.001

Unmarried 498(23.2) 29.96 ± 8.41 12.27 ± 6.76 14.89 ± 8.87

Married 1646(76.8) 33.04 ± 8.13 14.91 ± 7.88 18.36 ± 9.68

Educational level, n (%) <0.001 <0.001 <0.001

Primary school and below 1,329(62.0) 29.97 ± 8.14 12.01 ± 5.96 15.11 ± 8.47

Junior high school 494(23.0) 34.94 ± 7.09 16.73 ± 8.08 20.23 ± 9.97

High school and above 321(15.0) 38.04 ± 6.48 20.00 ± 9.35 23.59 ± 9.74

Average monthly personal
income (CNY), n (%)

<0.001 <0.001 <0.001

<2000 1,053(49.1) 29.53 ± 8.42 11.48 ± 5.68 14.27 ± 8.05

2000–3000 720(33.6) 33.77 ± 7.08 15.56 ± 7.62 19.36 ± 9.49

>3000 371(17.3) 37.44 ± 6.86 19.82 ± 9.16 23.40 ± 10.20

Occupation, n (%) <0.001 <0.001 <0.001

Farmers 661(30.8) 30.61 ± 8.06 12.28 ± 6.24 15.19 ± 8.46

Workers 760(35.4) 30.73 ± 8.53 12.78 ± 6.81 15.88 ± 8.92

Public workers 250(11.7) 37.80 ± 6.16 19.29 ± 8.80 23.93 ± 9.62

(continued)
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necessary to further verify whether the Lily model of
eHealth literacy is established in empirical research.

In this study, a higher health literacy level was asso-
ciated with eHealth literacy in older adults, which was the
first finding in the older population. Conceptually, both
health literacy and eHealth literacy contain three core

skills of collecting, evaluating, and applying health infor-
mation, which are conceptually related to each other. A pre-
vious study among 1873 college students in China showed
a significant positive correlation between health literacy and
eHealth literacy.22 However, a Canadian study did not find
a significant correlation between the two,35 which may be

Table 1. Continued.

Variables Sample
Health literacy
(mean ± SD) P-value

Digital skill
(mean ± SD) P-value

eHealth literacy
(mean ± SD) P-value

Businessman 114(5.3) 36.30 ± 7.70 20.13 ± 9.06 23.33 ± 9.86

No fixed work 359(16.7) 33.78 ± 7.35 15.89 ± 7.94 19.19 ± 9.94

Self-reported health, n (%) <0.001 <0.001 <0.001

Poor 451(21.0) 28.35 ± 8.6 11.56 ± 6.02 13.98 ± 7.94

Medium 702(32.7) 31.55 ± 7.46 13.64 ± 6.91 16.67 ± 8.95

Good 991(46.2) 34.68 ± 7.92 16.01 ± 8.48 19.82 ± 10.14

Chronic disease, n (%) <0.001 <0.001 <0.001

Yes 1,509(70.4) 31.78 ± 8.18 13.73 ± 7.31 16.76 ± 9.24

No 635(29.6) 33.62 ± 8.44 15.63 ± 8.47 19.46 ± 10.19

Duration of Internet usage
(year)

<0.001 <0.001 <0.001

<1 1,219(56.9) 29.54 ± 8.22 9.93 ± 4.18 12.66 ± 7.00

1–2 353(16.5) 34.33 ± 6.90 16.78 ± 5.99 21.65 ± 8.40

2–3 270(12.6) 35.60 ± 6.80 19.83 ± 7.09 23.94 ± 8.30

≥3 302(14.1) 38.30 ± 6.16 24.08 ± 7.62 26.84 ± 8.65

Internet access frequency <0.001 <0.001 <0.001

Occasionally 1,259(58.7) 29.73 ± 8.21 9.87 ± 3.99 12.85 ± 7.04

Sometimes 466(21.7) 34.91 ± 6.87 18.48 ± 6.57 23.09 ± 8.32

Often 419(19.5) 37.23 ± 6.74 22.92 ± 7.51 25.57 ± 9.04

Time spent on the internet
each time (hours)

<0.001 <0.001 <0.001

<1 1,590(74.2) 30.80 ± 8.29 11.58 ± 5.69 14.87 ± 8.38

1–2 290(13.5) 36.23 ± 6.43 20.75 ± 6.96 24.73 ± 8.4

2–3 145(6.8) 36.81 ± 6.69 22.79 ± 7.51 25.13 ± 8.87

>3 119(5.6) 37.61 ± 6.76 24.48 ± 7.89 26.75 ± 9.09
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related to the health literacy measurement tools adopted. In
the abovementioned study, the Newest Vital Sign36 was
used to evaluate an individual’s health literacy. However,
this tool mainly measures an individual’s understanding
and computing ability of the information on nutrition
labels,36 and it is unable to comprehensively measure
health literacy. Differences in the content of the assess-
ments may be one of the reasons for the inconsistency
with our results. In this study, the possible reason why
health literacy was associated with eHealth literacy is that
individuals with high health literacy levels have the neces-
sary skills to obtain and understand health information more
efficiently online37 and better distinguish and judge the

correctness, scientific nature, and effectiveness of online
health information, so as to make better use of eHealth
information to promote personal health. In addition, indivi-
duals with high health literacy level may be more motivated
to take a variety of measures to improve their health
status,38 encouraging them to pay more attention to health
information from other sources, thus indirectly relating to
eHealth literacy.

The results of this study found that digital skills were
also associated with eHealth literacy among older adults,
which is similar to the findings of a study of Greek citi-
zens.39 In addition, previous research on nursing students
found that digital literacy affects eHealth literacy,40 which

Table 2. The result of multivariate linear regression analysis.

Sample Variable

Unadjusted model Adjusted model

B Robust SE β P 95% CI of B B Robust SE β P 95% CI of B

Total sample Health literacy 0.280 0.021 0.241 <0.001 0.238–0.321 0.258 0.022 0.223 <0.001 0.215–0.302

Digital skill 0.767 0.023 0.616 <0.001 0.722–0.813 0.654 0.034 0.525 <0.001 0.587–0.720

By sex

Male Health literacy 0.308 0.031 0.247 <0.001 0.247–0.369 0.302 0.032 0.243 <0.001 0.239–0.366

Digital skill 0.756 0.033 0.614 <0.001 0.692–0.819 0.615 0.048 0.500 <0.001 0.520–0.709

Female Health literacy 0.243 0.029 0.220 <0.001 0.186–0.300 0.217 0.030 0.197 <0.001 0.159–0.275

Digital skill 0.782 0.033 0.624 <0.001 0.718–0.846 0.698 0.048 0.558 <0.001 0.604–0.791

By age group

60–69 years Health literacy 0.374 0.039 0.293 <0.001 0.297–0.451 0.337 0.040 0.264 <0.001 0.258–0.416

Digital skill 0.651 0.035 0.572 <0.001 0.582–0.720 0.560 0.047 0.492 <0.001 0.467–0.652

70–79 years Health literacy 0.259 0.028 0.229 <0.001 0.203–0.315 0.244 0.030 0.216 <0.001 0.185–0.302

Digital skill 0.865 0.033 0.631 <0.001 0.801–0.928 0.808 0.044 0.590 <0.001 0.722–0.894

≥80 years Health literacy 0.206 0.048 0.236 <0.001 0.111–0.301 0.207 0.053 0.237 <0.001 0.102–0.312

Digital skill 0.645 0.110 0.472 <0.001 0.428–0.861 0.346 0.137 0.253 0.012 0.076–0.615

By residence

Urban residents Health literacy 0.285 0.040 0.213 <0.001 0.206–0.363 0.265 0.043 0.198 <0.001 0.181–0.348

Digital skill 0.742 0.034 0.629 <0.001 0.675–0.810 0.617 0.052 0.523 <0.001 0.515–0.719

Rural residents Health literacy 0.274 0.024 0.261 <0.001 0.226–0.322 0.250 0.026 0.239 <0.001 0.200–0.300

Digital skill 0.803 0.034 0.586 <0.001 0.737–0.869 0.689 0.043 0.502 <0.001 0.605–0.772

Note: β: standardized regression coefficient; B: unstandardized regression coefficient; CI: confidence interval; SE: standard errors.
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supports our research findings. The concept of eHealth lit-
eracy includes the connotation of online health information
collection ability, which must be highly related to digital
skills. Older adults with a high level of digital skills are
more proficient in using electronic devices correctly and
efficiently using search engines to find and obtain online
health information, to improve eHealth literacy. In addition,
older adults with high digital skills are more likely to obtain
online health information and services41 and have more
opportunities to use a variety of online resources to
improve their health status, whichmay stimulate the subjective
initiative of individuals, thus promoting their active access to
and use of online health resources. In addition, previous
studies have found a significant negative correlation between
the pressure to use a computer and eHealth literacy among
older adults.42 Older adults with a high level of digital skills
may have a stronger self-efficacy in using electronic
devices, which may reduce their computer use pressure and
improve their ability to obtain and use online health informa-
tion and services, thus showing a high level of eHealth liter-
acy. However, it should be noted that the results of a study
of middle-aged adults in South Korea found that digital
skills were not significantly associated with eHealth literacy,43

contrary to our findings. This difference may be related to the
different research populations and measurement tools for
digital skills, which suggests that it is necessary to further
explore the relationship between digital skills and eHealth lit-
eracy in a wider population.

This study has some limitations. First, we used a cross-
sectional research design, and the research results could not
infer a causal relationship between health literacy, digital
skills, and eHealth literacy. In the future, a randomized con-
trolled study should be conducted to analyze the impact of
health education and digital education on eHealth literacy in

older adults to clarify the causal relationship between the
three. Second, owing to geographical constraints, whether
the results of this study can be extended to other countries
and regions remains to be verified. Finally, the measure-
ment of health literacy and digital skills was self-reported,
which may have introduced reporting bias. In the future,
more objective measurements, such as health knowledge
and practical operations, can be used to evaluate the
health literacy and digital skills of older adults, which
may help reduce the overestimation or underestimation
caused by self-reporting.

Despite these limitations, this study has several advan-
tages. First, to the best of our knowledge, this is the first
study to focus on the relationship between health literacy,
digital skill, and eHealth literacy among older adults. Our
research results present a new idea for improving eHealth
literacy in older adults in the future, which is that health lit-
eracy and digital skills should be improved first. Second, we
controlled for a large number of covariates in the regression
model, making our results more robust. Moreover, we con-
ducted a heterogeneity analysis, and the results showed that
the associations between health literacy, digital skills, and
eHealth literacy were consistent across groups, which
implies that future interventions could be generalized
rather than requiring targeted interventions for specific
groups. In addition, we conducted three sensitivity analyses
to further demonstrate the robustness of our associations.
Finally, our study corroborates the content of the Lily
model of eHealth literacy.

Conclusions
The level of eHealth literacy in older Chinese adults is low.
Health literacy and digital skills are associated with eHealth

Table 3. Sensitivity analyses of associations among health literacy, digital skill, and eHealth literacy.

Sample Variable

Unadjusted model Adjusted model

B Robust SE β P 95% CI of B B Robust SE β P 95% CI of B

Excluding function
limitations

Health literacy 0.316 0.035 0.227 <0.001 0.247–0.385 0.315 0.036 0.227 <0.001 0.244–0.386

Digital skill 0.737 0.030 0.611 <0.001 0.678–0.795 0.633 0.045 0.525 <0.001 0.545–0.721

Excluding depressive
symptoms

Health literacy 0.280 0.023 0.231 <0.001 0.235–0.325 0.263 0.024 0.217 <0.001 0.217–0.310

Digital skill 0.769 0.024 0.624 <0.001 0.723–0.815 0.649 0.036 0.527 <0.001 0.579–0.719

Excluding MCI Health literacy 0.282 0.024 0.229 <0.001 0.234–0.330 0.267 0.025 0.216 <0.001 0.217–0.316

Digital skill 0.768 0.024 0.623 <0.001 0.722–0.814 0.665 0.032 0.540 <0.001 0.603–0.727

Note: β: standardized regression coefficient; B: unstandardized regression coefficient; CI: confidence interval; MCI: mild cognitive impairment; SE: standard
errors.

8 DIGITAL HEALTH



literacy in older adults. In the future, eHealth literacy inter-
vention research should be considered from the perspective
of health literacy and digital skills.
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