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Abstract

Aim This study aimed to explore the current status of e-health literacy among Chinese older adults, and to summarize and analyze
the related influencing factors.

Subject and methods Following the PRISMA Checklist, we searched MEDLINE, CINAHL Complete (EBSCO), PubMed,
Embase, Cochrane Library, China National Knowledge Infrastructure, WanFang Data, and China Science and Technology
Journal Database to identify the relevant literature published between January 2000 and December 2020. The Mixed Methods
Assessment Tool (MMAT) was used to appraise the quality of the studies.

Results Five articles were included for the systematic review. The results showed that the e-health literacy of Chinese older adults
was low. Based on the social-ecological model, the influencing factors at the individual level included age, gender, educational
attainment, socioeconomic status, physical and psychological conditions, frequency of internet use, and credibility perception of
online health resources; at the interpersonal level, the influencing factors included marital status, being the family carer and being
taught how to use internet to find health resources; at the social/community level, influencing factors included language barriers
and cultural barriers.

Conclusion Current e-health literacy among Chinese older adults is low, which is affected by a number of factors. Medical staff
should provide detailed health information with guaranteed accuracy and reliability for elderly people. It is necessary to develop
intervention programs tailored to varied educational needs of the elderly with different backgrounds (i.e., age, gender, educational
attainment, and socioeconomic status) need to be developed in the near future. Family members are encouraged to teach older
adults how to use e-health resource in appropriate ways.
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Introduction
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In the digital age, people obtain a large amount of health
54 Jun Zhang information from the internet, which provides new opportuni-

junz@whu.edu.cn ties for chronic disease management, and increases the bilat-
eral communication between medical staff and patients in a
continuous and real-time manner, both within and outside the
hospital (Graffigna et al. 2017). Electronic health (e-health)
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(Norman and Skinner 2006). The uneven level of e-health lit-
eracy means that not everyone has the opportunity and ability to
enjoy the benefits of e-health, which leads to the emergence of
the digital divide. The digital divide refers to a social phenom-
enon caused by the lack of coordination between the speed of
socioeconomic development and the public’s ability to accept
new technologies and culture (Hong et al. 2017). Many studies
have confirmed that older adults are one of the main popula-
tions in the digital divide, especially in the field of medicine and
health (Fox and Connolly 2018; Walker et al. 2020).

There were 176.03 million older adults over the age of 65
in China by the end of 2019, accounting for 12.57% of the
total population (National Bureau of Statistics of China 2020).
"Netizens" aged 60 and above accounted for only 6.7% of all
netizens (Center China Internet Network Information 2020).
Since the outbreak of COVID-19, online medical services
such as online treatment and home delivery of medicines have
developed rapidly in China, and electronic devices have be-
come the main means for people to obtain health services.
However, many older adults have faced huge challenges in
accessing and using e-health resources, which has had a sig-
nificantly negative impact on the elderly population (Paige
et al. 2018). Developing e-health literacy skills and knowl-
edge for the elderly, and promoting healthy aging is a priority
of the WHO (Zhou and Zheng 2018).

The view that the elderly are experiencing low e-health
literacy is universally supported (Arcury et al. 2020; Cherid
etal. 2020; Choi and DiNitto 2013a), particularly among low-
income homebound older adults (Choi and DiNitto 2013a)
and individuals with chronic disease (Lin et al. 2019). A num-
ber of influencing factors were found to be associated with e-
health literacy among older adults, such as age, gender, edu-
cation attainment, marital status, and income (Liu 2020; Zhou
2018). However, the conclusions with regard to some of the
influencing factors are controversial. For example, Zibrik
et al. (2015) found that gender was significantly related to e-
health literacy, while Cherid et al. (2020) found that the e-
health literacy level was similar in elderly men and women.
At present, the impact of the influencing factors associated
with e-health literacy among Chinese older adults remain un-
clear. The elderly are the main beneficiaries of e-health re-
sources in the digital age. It is necessary to attach great im-
portance to the e-health literacy status of the elderly and its
influencing factors (Wang et al. 2019), effectively solve the
difficulties encountered by the elderly in obtaining and using
e-health resources, and help the elderly bridge the digital di-
vide and better integrate into the digital age.

The specific objectives of the study were to improve the
understanding about current status of e-health literacy among
Chinese older adults, and identify the set of factors contribut-
ing to the low level of e-health literacy based on the social-
ecological model, so as to provide references for improving
the e-health literacy of the elderly.
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Methods
Literature search strategy

A review plan was developed by the research team in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) checklist. An online
database search was conducted between Dec 10 and Dec 12,
2020. To identify relevant published articles, we used the
following eight databases including MEDLINE, CINAHL
Complete (EBSCO), PubMed, Embase, Cochrane Library,
China National Knowledge Infrastructure (CNKI),
WANFANG DATA, and China Science and Technology
Journal Database (VIP). The versions used were published
between January 2000 and December 2020. The following
combinations of terms and truncated words were used: (e-
health literacy OR electronic health literacy OR digital
literacy) AND (elderly OR aged OR old* OR ageing OR
senior) AND (Chinese OR China).

Study selection criteria

To be selected for the review, articles needed to meet the
following inclusion criteria: (a) focusing on e-health literacy,
(b) targeting Chinese older adults aged 60 years and above, (c)
exploring influencing factors of e-health literacy, (d) pub-
lished in English or Chinese between January 2000 and
December 2019. The articles were excluded if they were only
about modifying related assessment tools.

Literature screening

All references retrieved from the databases were added to
reference management software (EndNote X9). Exclusion of
duplicates was finished automatically by this software. Two
reviewers screened the titles and abstracts of the references for
relevance, and identified whether they should be included for
further review. Then the full texts were retrieved from the
university online library and examined to determine if each
study met our inclusion criteria and could be included in the
review. The reference lists of included articles were also
screened manually to identify additional publications. The
screening procedure was conducted independently by two re-
searchers. In case of disagreement in the above procedure, a
third researcher would be contacted to resolve the conflict.

Quality appraisal

Two reviewers conducted the quality appraisal of the selected
articles independently, utilising the Mixed Methods Appraisal
Tool (MMAT) (Hong et al. 2018). The MMAT was devel-
oped at McGill University (a checklist and a tutorial), and can
be used to appraise the methodological quality of qualitative,
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quantitative, and mixed-methods studies. The reliability and
efficiency of MMAT for systematic mixed-studies review are
promising (Pace et al. 2012). The included studies’ scores
range from one to five by summing the total number of
“yes” items, and are categorized into high (score of four or
above), moderate (score of three) and poor (score of two or
below) methodological quality based on their scores (Shrestha
and Fick 2020). In case of disagreement in the assessments, a
third researcher would be contacted to resolve the conflict.

Data extraction and analysis

The characteristics of the included studies were extracted, includ-
ing author, year, sample, e-health literacy status, influencing fac-
tors, and conclusions. Descriptive and narrative syntheses were
used to analyze the extracted data. The social-ecological model,
as one of the most accepted explanations regarding the influence
of personal characteristics and social environments on human
development, was adopted to classify the associated influencing
factors into individual, interpersonal, and social/community
levels (Bronfenbrenner 2005). Due to the small number of stud-
ies included, we did not conduct a meta-analysis.

Results

There were 38 records initially identified through database
searching. After the removal of duplicates, 25 abstracts were
reviewed, and six of them were included for further review. A
total of five articles were included in the final synthesis, with
one excluded due to full text being unavailable. Figure 1
shows the selection and reviewing process of the literature.

The characteristics and quality of the included studies

Four of the included studies (Li et al. 2019; Liu et al. 2020;
Zang et al. 2017; Zhou and Zheng 2018) were conducted in
China. All of them were cross-sectional studies exploring the
status quo and influencing factors of e-health literacy among
Chinese older adults. Another one was conducted in British
Columbia, and was a mixed study about e-health literacy
among Chinese older adults living in British Columbia
(Zibrik et al. 2015). Table 1 shows the characteristics of the
studies. Quality appraisal results from the MMAT showed that
the overall average quality of included studies was four, with
scores ranging from three to five. Table 2 shows the individual
quality appraisal details.

Measurement of E-health literacy
In terms of the measurement of individual e-health literacy

level, the included studies used the same screening tool: the
e-Health Literacy Scale (¢eHEALS). This tool was originally

formulated by Norman and introduced to China by Guo et al.
(2013). The scale is a 5-point Likert scale containing eight
items and three dimensions, including application ability,
evaluation ability, and decision-making ability of online
health information and services.

Current status of e-health literacy among Chinese
older adults

The four studies conducted in China (Li et al. 2019; Liu et al.
2020; Zang et al. 2017; Zhou and Zheng 2018) had explored
different elderly populations including hemodialysis patients
and older adults residing in the community. All of them found
that the e-health literacy among Chinese older adults was at a
low level, with average scores less than 20, while a perfect
score of e-health literacy is 40 points and a score of 32 or more
is identified as qualified e-health literacy (Li et al. 2019; Meng
and Shen 2018). In addition, the average scores in the three
dimensions of the eHEALS scale were similar, and were at a
low level as well. The study conducted in British Columbia
(Zibrik et al. 2015) noted that Chinese immigrant seniors had
low e-health literacy levels without giving specific data.

Influencing factors of e-health literacy at the individ-
ual level

Based on the social-ecological model, the individual level refers
to the characteristics of individuals that influence their e-health
literacy (Bronfenbrenner 2005). In this systematic review,
influencing factors at the individual level included age, gender,
educational attainment, socioeconomic status, physical and psy-
chological health conditions, frequency of internet usage, and
credibility perception of online health resources.

Younger elderly people were more likely to have higher e-
health literacy level than the older ones. The studies indicated
that the differences in e-health literacy among the elderly were
statistically significant among different age groups (Liu et al.
2020). Older adults aged 60 to 69 were approximately four
times (OR =4.37, P < 0.05) more likely to master how to
answer health-related questions using the internet than those
aged greater than 80 (Zibrik et al. 2015). The e-health literacy
of elderly males was higher than that of females in rural China
(Liu et al. 2020). Female elderly immigrants in British
Columbia were less likely to know how to find helpful health
resource on the internet and have fewer skills to evaluate
health resources than elderly males (Zibrik et al. 2015). In
addition, married older adults had higher levels of e-health
literacy (Liu et al. 2020). Educational attainment was positive-
ly associated with e-health literacy among the older adults (Li
et al. 2019; Zang et al. 2017; Zhou and Zheng 2018; Zibrik
etal. 2015). Li et al. found that the percentages of qualified e-
health literacy were significantly higher for better-educated
older adults, with 5.6% for primary school or below, 15.1%
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Fig. 1 PRISMA flow diagram of
the study selection process c
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for the junior high school, 22.6% for the senior high school,
and 44.1% for the university or above (Li et al. 2019).

The older adults’ household income was found to positive-
ly correlate with their e-health literacy level (Zhou and Zheng
2018; Zibrik et al. 2015). Older adults with household income
more than $60,000 were three times more likely to know
about identifying the quality of online health resources than
those less than $40,000 (OR =-3.01, P < 0.001, Zibrik et al.
2015). Type of household registration was also identified as
an influencing factor. The urban elderly people’s qualified rate
of e-health literacy (eHEALS score > 32) was significantly
higher than that of the elderly in rural areas (Li et al. 2019).
Additionally, the type of medical insurance also mattered. The
elderly with urban basic medical insurance or NCMS medical
insurance had higher e-health literacy than those without these
medical insurances (Li et al. 2019). Type of pension mode was
identified as an influencing factor of older adults’ e-health
literacy. Older participants with family pensions (Li et al.
2019) were more likely to have lower levels of e-health liter-
acy compared those with other types of pension mode.

Poor self-assessment of health status, self-assessment of
life stress, poor quality of life, poor interpersonal relationship,

@ Springer

somatic symptoms, fatigue, depression, and sense of frustra-
tion were also related to lower e-health literacy (Li et al. 2019;
Zang et al. 2017; Zhou and Zheng 2018).

The elderly who used the internet frequently have relatively
high e-health literacy (Liu et al. 2020). A positive correlation
was also found between the credibility perception and the e-
health literacy among the elderly (Zhou and Zheng 2018). This
was congruent with the results of Zibrik et al. indicating the
relationship between accessibility challenges and attitudes and
e-health literacy among elderly Chinese immigrants (Zibrik
et al. 2015). According to their qualitative results, accessibility
challenges and attitudes about technology centered on three
themes: lack of access, usability challenges associated with
aging, and attitudes about technology (Zibrik et al. 2015).

Influencing factors of e-health literacy at the inter-
personal level

Based on the social-ecological model, the interpersonal level
refers to meaningful one-on-one interactions (Bronfenbrenner
2005). In this systematic review, influencing factors at the
interpersonal level included marital status, being family
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Table 2

Summary of the quality assessment of the included studies using the Mixed Methods Appraisal Tool (MMAT)

Types of study Methodological quality criteria

design

Zhen Liu  Lindsay
2020 Zibrik
2015

Ge Zang 2017 Hanhan
Zhou
2018

Shaojie
Li2019

S1. Are there clear research questions?

S2. Do the collected data make it possible to
address the research questions?

1.1. Is the qualitative approach appropriate to
answer the research question?

1.2. Are the qualitative data collection methods
adequate to address the research question?

Screening
questions (for
all types)

1. Qualitative

1.3. Are the findings adequately derived from the data?

1.4. Is the interpretation of results sufficiently
substantiated by data?

1.5. Is there coherence between qualitative data
sources, collection, analysis and interpretation?

4.1. Is the sampling strategy relevant to address
the research question?

2. Quantitative
descriptive

4.2. Is the sample representative of the target population?

4.3. Are the measurements appropriate?
4.4. Is the risk of nonresponse bias low?

4.5. Is the statistical analysis appropriate to
answer the research question?
5.1. Is there an adequate rationale for using a mixed
methods design to address the research question?
5.2. Are the different components of the study

3. Mixed methods

effectively integrated to answer the research question?

5.3. Are the outputs of the integration of qualitative

and quantitative components adequately interpreted?

5.4. Are divergences and inconsistencies between

quantitative and qualitative results adequately addressed?
5.5. Do the different components of the study adhere to the quality — - - -

criteria of each tradition of the methods involved?

y v v
y v oA

2
2

~

<L N2 2 <
<L 2 2 .
< 2 2 2 <
< < < < < < 2 2 < < 2 <2 < < <

Note: “\”= yes; “x”=no; “?”= cannot tell; “-” = not applicable

caretaker and being taught how to use the internet to find
health resources. Older adults who were married had higher
e-health literacy. The study of Li and research team showed
that the elderly people who were the main person taking care
of grandchildren and those whose parents were alive, were
prone to have high e-health literacy level (Li et al. 2019). In
addition, older adults who were taught how to use the internet
to find health resources were more likely to have higher e-
health literacy than those who were not. The average score on
the eHEALS of those who were often be taught was 2.10 +
1.21, while that of those who were never been taught was
1.37+0.74 (Zhou and Zheng 2018).

Influencing factors of e-health literacy at the
social/community level

Based on the social-ecological model, the social/community
level refers to norms and values of cultures and subcultures or
societal influences (Bronfenbrenner 2005). In this systematic
review, influencing factors at the social/community level in-
cluded language barriers and cultural barriers. For elderly

@ Springer

Chinese immigrants, language barriers and cultural barriers
were demonstrated as risk factors of their low e-health litera-
cy. Zibrik et al. (2015) showed that limited English proficien-
cy compounded low e-health literacy levels among elderly
Chinese immigrants in British Columbia. Cultural understand-
ings of illness and health were also found to be related to their
low e-health literacy.

Discussion

With the advancement of information technology and the in-
creased availability of online health information, the ability to
access and use online health information becomes over-
whelmingly important for older adults (Lustria et al. 2011).
After reviewing the related studies, it was evident that Chinese
elderly people have a low level of e-health literacy, which was
consistent with the results of other studies (Hoogland et al.
2020; Shiferaw et al. 2020). Therefore, it is important to take
preventive measures against risk factors of low e-health
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literacy at the individual, the interpersonal, and the social/
community level.

At the individual level, old people’s vision, audition, limbs
mobility, and memory are impaired as a result of aging, which
makes it difficult for the elderly to seek, find, understand, and
apply health information from electronic sources. In addition,
socioeconomic status and educational attainment also influ-
enced the access to, and uptake of e-health services
(Hardiker and Grant 2011). The results were consistent with
those of previous studies worldwide (Hoogland et al. 2020;
Shiferaw et al. 2020; Villadsen et al. 2020). These identified
non-modifiable factors can be used to determine which indi-
viduals are at risk of poor e-health literacy, and to indentify the
vulnerable population that medical staff need to target (Cheng
et al. 2020). Nokes and Reyes (2019) implemented health
education interventions for low-income elderly people (vul-
nerable population) in America, and the results showed that
these interventions improved the elderly’s e-health literacy
and chronic disease self-management. Banbury et al. devel-
oped and tested an e-health literacy project in Australia, which
was specifically designed for the elderly living in the commu-
nity, resulting in improved access to health information
among the older adults (Banbury et al. 2016). Frequent prac-
tice of using the internet had a positive association with high
e-health literacy (Liu et al. 2020) and reduced anxiety about
electronic devices (Pourrazavi et al. 2020). As main healthcare
providers, medical staff should carry out relevant training pro-
grams for elderly people to practice e-health resources. In
order to ensure training effects, training programs must be
tailored to the educational needs of elderly people of different
ages, gender, educational attainment, and socioeconomic sta-
tus. In addition, the quality of online health information varies,
leading to low credibility perception of e-health resources
among the elderly (Lu et al. 2018). This problem is thorny
but urgently needs to be solved. Almost all groups, not only
the elderly, have doubts about the authenticity and reliability
of e-health information (Lu et al. 2018; Zhou and Zheng
2018). Credibility perception of online health resources is a
modifiable influencing factor, which can be improved by joint
efforts. Partnerships of academic institutions and governmen-
tal agencies are needed to establish quality standards and de-
velop a monitoring system for online health information pro-
ducers (Daraz et al. 2019). The medical staft should provide
scientific and accurate e-health information, and introduce
some reliable e-health resources to the public, especially the
elderly.

At the interpersonal level, the family plays an important
role in maintaining and promoting e-health literacy among
older adults (Liu et al. 2020). Children’s “digital feedback”
(teaching the elderly how to use the internet to find health
resources) to their parents is very important in helping the
elderly to better adapt to the digital age. Choi and DiNitto
(2013b) found the same results, despite different findings

from Vroman’s study (Vroman et al. 2015). Therefore, family
members should choose suitable ways for the elderly and en-
courage them to adapt and learn information technology such
as WeChat and health-related mobile applications. Some el-
derly people who experience ageism might be less ready to
use e-health resources, perceiving that they are “too old to
learn” (Choi et al. 2020). It is necessary for family members
to help the elderly overcome perceived ageism and improve
their self-efficacy. As evidenced by this review, for these fam-
ily members, taking care of grandchildren or parents may be
an effective motivation, which has a positive correlation with
the e-health literacy of the elderly. This may be related to the
family responsibility of seeking scientific health information
to meet the healthcare needs of their grandchildren and frail
parents (Qi 2017). If the older adults’ physical condition per-
mits, they are encouraged to look after grandchildren of their
own accord, which may also motivate them to use e-health
resources.

At the social/community level, language barriers and cul-
tural barriers influenced the e-health literacy of Chinese im-
migrants. Our findings were consistent with the lower e-health
literacy levels found among adult immigrants in Denmark
(Villadsen et al. 2020) and America (Chesser et al. 2014).
Language barriers and cultural barriers aggravate the difficulty
of the immigrants in accessing and using e-health resources,
especially the older adults, because they have to face multiple
challenges of language, culture, and technology. In the context
ofthe world’s multiculturalism, cross-cultural care capacity of
medical care providers is expected. As suggested above, el-
derly immigrants also need social support from both medical
staff and family members. The Chinese government has is-
sued relevant policies to address the digital divide among the
elderly, calling for the development of electronic devices and
mobile applications that are more suitable for all elderly peo-
ple from different cultures, and training programs to practice
using these e-health resources.

What is already known on this topic

The uneven level of e-health literacy leads to the emergence of
the digital divide in the older adults. Existing evidence has
highlighted the low e-health literacy among older adults glob-
ally. However, the findings on associated influencing factors
remains inconsistent.

What this study adds

To the best of our knowledge, this is the first systematic re-
view of e-health literacy and its influencing factors among
Chinese older adults. This study indicated low e-health litera-
cy of elderly Chinese, and it can be affected by a number of
influencing factors at the individual, interpersonal, and social/
community levels.
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The influencing factors at the interpersonal level have a
great impact on the e-health literacy of the elderly in
China. The elderly’s responsibility to look after their
grandchildren and frail parents, and their children’s “digi-
tal feedback” has positive association with their e-health
literacy. Our study highlights family support and tailored
training programs to improve the e-health literacy of older
adults.

Limitations

Although this review was based on a systematic and validated
procedure, there were still some limitations. First, there were
relatively few researches on e-health literacy among Chinese
older adults. The number of articles included in this review
was relatively small. Second, we did not conduct a meta-anal-
ysis, so the estimation of effect was not conducted. Third, the
methodological quality of included studies was varied, with
one only at moderate level.

Conclusions

Our review shows that the e-health literacy among Chinese
older adults needs to be improved, and there are many
associated influencing factors. In the digital age, aiming
at enhancing older adults’ e-health literacy, medical staff
should provide enough detailed health resources with guar-
anteed authenticity and reliability for elderly people with
poor e-health literacy. Relevant training programs tailored
to varied educational needs of the elderly with different
age, gender, educational attainment, and socioeconomic
status should also be carried out in the near future.
Family members can try to support the elderly by encour-
aging them to look after grandchildren of their own accord
and teaching them how to use e-health resources in appro-
priate ways. Further studies using more robust methodolo-
gy are needed to examine the impact of these factors on e-
health literacy among older adults.
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