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Abstract: To investigate the impact of digital literacy on the
health of older adults, based on the four-wave micropanel
data from the China Family Panel Studies, a digital literacy
indicator system was constructed using the factor analysis
method. The health of older adults was characterized from
the perspectives of overall health levels and internal health
inequalities among older adults, and the theoretical mecha-
nism was empirically examined through fixed-effects regres-
sion, threshold, and moderating-effects models. Policy rec-
ommendations are proposed to accelerate the construction of
a digital literacy cultivation system for the elderly, promote
digitally empowered public health services, and encourage
age-appropriate upgrading of digital health facilities. The re-
sults show that for every 1-unit increase in digital literacy,
the overall self-assessed health level of the elderly increases
by approximately 0. 052 units on average, and the health
relative deprivation index, which reflects health inequalities
of older adults, decreased by about 0. 013 units on average.
There was heterogeneity in the effect of digital literacy on
the health of the elderly, which was more significant among
rural-dwelling elderly people, those aged more than 65
years, and females. The mechanism analysis shows that the
variables reflecting medical experience and health manage-
ment awareness play a moderating role in channels through
which digital literacy affects older adults’ health.
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With declining fertility rates and increasing life ex-
pectancy, China has transitioned from an aging so-
ciety to an aged society according to international stan-
dards. Research indicates that the older population in
China faces the predicament of longevity coupled with
poor health, with over 78% of senior citizens having at
least one chronic disease''’. Thus, the health of older
adults has become a significant concern for society.
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Moreover, China is rapidly entering the digital age,
with the number of Internet users reaching 1. 079 billion
by 2023. Advancements in digitalization offer novel so-
lutions for improving the health of older adults. Numer-
ous studies have verified that the Internet can influence
the physical and mental health of residents from various
perspectives'>®.  Among these, studies advocating the
health benefits of Internet usage have suggested two main
channels of influence: health information and quality-
of-life channels. The health information channel posits
that Internet advancement aids in information dissemina-
tion, enabling people to receive more health-related
knowledge, thereby raising health awareness and improv-
ing health behaviors'*. The quality-of-life channel sug-
gests that the development of mobile Internet has allowed
people to use the Internet more for daily work, social in-
teraction, and entertainment, which together act as inter-
mediaries or moderators in the influence channels™>®.
Based on this, we introduced the concept of digital lit-
eracy ), which denotes the survival skills necessary for
living, learning, and working in a digital environment.
This includes correctly using digital tools and devices,
reasonably utilizing digital resources, constructing new
knowledge, innovating media expressions, and commu-
nicating with other people. For older adults, digital lit-
eracy determines their ability to use digital technology
and access digital resources, which is a key factor con-
cerning how much health benefit they can derive from
digitalization. Existing literature has focused on the im-
pact of digital literacy on income and employment*®’,
We explored the impact of digital literacy on elderly
health from the perspective of health benefits. Consider-
ing that there is a significant disparity in digital literacy
among older adults, which may contribute to health in-
equalities, we focused not only on whether digital lit-
eracy enhances health levels but also on whether it allevi-
ates health inequalities in the elderly population.

The contribution of this paper may include two as-
pects. First, previous studies have focused on the effect
of Internet access on elderly health and highlighted the
impact of the digital access divide''”’. However, the cur-
rent paper focuses on the digital literacy divide and has
selected a measure reflecting the utilization of digital re-
sources (digital literacy) to illustrate the impact of differ-
ences in digital use on elderly health, which provides an
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innovative research perspective. Second, although the
past literature has only explored the mechanism for tradi-
tional ICT (information and communications technol-
ogy) channels'*®’, we emphasized the new trend of digi-
tal health developmentand the potential effects of vary-
ing levels of digital capabilities among health subjects
with respect to the theoretical mechanism and interpreta-
tion of empirical results. This could innovate the mecha-
nism of influence. Based on this, targeted policy recom-
mendations are proposed for using digital means to ad-
dress older adult health issues in more practical ways.

1 Theoretical Hypothesis

Improving digital literacy can help older adults benefit
from developments in digital health, thereby enhancing
their health levels. The digital literacy of older adults de-
termines their use of digital products. Under new trends
in digital health, they can better harness the digitalization
of health. Besides using the Internet to obtain health in-
formation and improve their quality of lifel o, they can
apply digital technology to health care, such as using
wearable devices to monitor health and receive feedback
and advice, using digital channels to schedule medical
appointments, and participating in online consultations
through telemedicine'''"'>. These practices may improve
the health of older adults.

Hypothesis 1 Improving digital literacy significantly
enhances the health levels of the elderly.

However, during the process of improving digital lit-
eracy, older adults in poorer health may experience
greater marginal health benefits from digital advance-
ments, thus reducing internal health inequalities among
older adults. This is because the elderly with poorer
health often have fewer social resources and lower educa-
tional levels, lack sufficient health awareness, and usu-
ally cannot fully benefit from inclusive public health ser-
vices"*. Over the past decade, the advancement of
health information technology in China has further in-
creased the accessibility of public health services such as
universal electronic health records, family doctor con-
tracts, and telemedicine. This means that even a small
improvement in digital literacy for these groups can en-
hance access to health services (such as free health
check-ups and valuable medical advice). These health
services often provide significant health benefits. Thus,
the marginal impact of improving digital literacy on
health for this group is greater than that for those with
higher health levels, who may often actively seek medi-
cal services. Therefore, although the development of tra-
ditional ICT has been seen to exacerbate health inequali-
ties among the elderly''*!, this situation has reversed un-
der new trends in digital health. Thus, improving digital
literacy for older adults can alleviate health inequality.

Hypothesis 2 Improving digital literacy can reduce

health inequality among the elderly.

According to the above analysis, under new trends in
digital health, older adults can enhance their health lev-
els through digital means primarily in two ways. The
first is accessing medical services, where digitalization
increases the accessibility of quality medical resources.
The other is through self-health management, in which
digitalization improves the efficiency of health manage-
ment and its impact on health.

Digital channels have been established in hospitals at
all levels from the perspective of access to medical ser-
vices. Patients can save time and access more suitable
medical resources by scheduling outpatient appointments
through digital channels. For those with relative digital
literacy, the digitalization of hospitals can help them ob-
tain a better medical experience, which may positively
impact their health''’.
health, enhancing digital literacy can significantly im-
prove access to medical services through digital chan-
nels, which will significantly affect their health.

Hypothesis 3 Patient experience positively moderates
the effect of digital literacy on the health of older adults.

Hypothesis 4 Patient experience positively moderates
the effect of digital literacy on health inequality in older
adults.

From the perspective of health management, older
adults with health management awareness and high digi-
tal literacy using digital health devices for health manage-
ment may experience significantly improved health lev-
els. However, disadvantaged health groups with poor
digital literacy are less likely to actively use digital de-
vices for health management and may not benefit signifi-
cantly from this influence, potentially increasing health
inequality.

Hypothesis 5 Health management awareness posi-
tively moderates the effect of digital literacy on the health
of older adults.

Hypothesis 6 Health management awareness nega-
tively moderates the effect of digital literacy on health in-
equality among older adults.

The mechanisms and hypotheses described above con-
cerning the effect of digital literacy on the health of older
adults are displayed in a theoretical framework (Fig. 1).

Moreover, for those in poorer

2 Methods, Variable, and Data

2.1 Methods

2.1.1 Baseline model
A two-way fixed effect model was employed as the
baseline specification to investigate the effect of digital
literacy on elderly health.
Hy=¢y+@ Dy +AX; +u, +v, +s, (1)
where H,
year ¢, measured through indicators reflecting the health

is the health of individual i living in region j in
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Fig. 1 Theoretical framework

level and health inequity; ¢, is the constant term, and ¢,
is the digital lit-
;i1 the
control variable, including the basic characteristics, fam-

is the main coefficient of interest; D,

eracy of individual 7 living in region j in year ¢; X

ily characteristics, and local medical care level for indi-
vidual i living in region j in year ¢; A is the coefficient for
the control variable; u, and v, are the fixed effects for in-
dividual 7 and year ¢, respectively; & is the random er-
ror term for individual 7 living in region j in year .
2.1.2 Threshold model

Based on the threshold theory proposed by Hansen''®,
we selected a threshold model to explore the nonlinear ef-

fects of digital literacy on the health of older adults.
szft=900+¢1Dg,‘tI(qzjr< ¢1)+€D2Dml( b, < s ¢2)+ et
¢n+1Dij11(qijt>d)n)+/\X[j1+/*Li+v1+8[j1 (2)

where ¢,, ¢4, ', ¢,,, are coefficients for potential
threshold variables; 7(+) is the indicator function; 4 is
the potential digital literacy threshold effect for indi-
vidual i living in region j in year t; ¢,, ¢,, -, ¢, are
the potential threshold values to be measured "7,
2.1.3 Moderating effect model
To test Hypotheses 3 to 6, a model that introduces an
interaction term between digital literacy and the moderat-
ing variable was constructed as
H,.j, =@, + qplDijt + yZW + wDijtZ,.j, + /\X,ﬁ +
Bt v tey (3)
where Z,;, is the moderator variable for individual i living
in region j in year ¢, and plays a promoting or inhibiting
role in the effect of digital literacy on the elderly health;
v is the coefficient for variable Z;,; w is the coefficient

for the interaction item D, Z,, whose magnitude and
sign indicate how the moderator variable Z;, plays a mod-

erating role.

2. 2 Data sources

The data for this study were derived from the Chinese
Family Panel Studies (CFPS). CFPS is a nationally rep-
resentative, biennial longitudinal survey of communi-
ties, families, and individuals in China initiated in 2010
by the Institute of Social Science Research at Peking Uni-
versity in China. The panel data were merged from the

four periods of survey data (2014, 2016, 2018, and
2020). To include those born during the “baby boom”
period (1962—1970) who are currently approaching old
age, the sample was selected from the population aged
over 50 years, including some middle-aged people. Fi-
nally, 24 467 valid observations were obtained by screen-
ing the sample according to the research question and re-
moving missing values and outliers for key variables.

2.3 Variable description

2.3.1 Explanatory variable

Digital literacy is a key explanatory variable in empiri-
cal research. Based on the previous definition of digital
literacy and other related research''®"', we constructed
digital literacy indicators from three dimensions: digital
device application, digital resource access, and digital
technology mastery. These three Tier 1 indicators were
decomposed into six Tier 2 indicators and 12 Tier 3 indi-
cators (Table 1).

Next, we used factor analysis to measure digital lit-
eracy based on the indicator system presented in Table 1.
The results showed a Kaiser Meyer-Olkin (KMO) value
of 0. 89, indicating a good correlation between the mea-
sured question items. However, the p-value of Bartlett’s
test statistic for sphericity was zero, indicating that the
results of the factor analysis were valid "*°". According to
the factor loading matrix, the scores of the three-factor
variables with eigenvalues greater than 1 were regressed,
and the variance contribution rate of the factors was
weighted to calculate the comprehensive score of digital
literacy (D) for the elderly.

2.3.2 Dependent variable

Older adults’ health was the explanatory variable in
our empirical study and consisted of two dimensions: the
level of elderly health and the degree of inequality in
older adults’ health.

The level of older adult’ s health (H,) was mainly
measured by the self-assessed health of the respondents
in the CFPS questionnaire, which has values ranging
from 1 to 5, with 1 being the worst and 5 being the best.
To avoid emotional interference and one-sidedness of
self-assessed health 2 , which is a subjective health indi-
cator, we also measured the objective health level of the
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Table 1 Indicator system of digital literacy

Tier 1 indicator Tier 2 indicator

Tier 3 indicator Variable description

Digital device Whether to use digital devices Whether to use the Internet by mobile phones 1/0
application Preference for digital devices Time spent on the Internet per week (standardized) -0.4to0 17.5
Whether to obtain inf ation th h digital
cther to obtain miormation TArough GEMAT W other to learn information through the Internet 1/0
Digital resource channels
access Prefc for obtaining infi tion th h
reference for 0_ z.unmg riormation throug The importance of online information channels Oto7
digital channels
Whether to study online 1/0
) Whether to shop online 1/0
Ability to use digital skills
Whether to socialize online 1/0
o ) Whether to entertain online 1/0
Digital skill mastery
The importance of the Internet to study/work 1to5
The importance of the Internet to daily shopping 1to5
Preference for digital skills
The importance of the Internet to social networking 1to5
The importance of the Internet to entertainment 1to5

Note:1/0 means yes/no. For 1 to 5 and 0 to 7, the larger the number, the higher the degree of representation.

elderly from multiple dimensions, including physical
function and mental health, via the robustness test. Com-
bining the CFPS questionnaire and existing related stud-
ies'?', the activity of daily living (H,) was used as a
proxy for physical functioning, summing up to a score of
0 to 7, with higher scores indicating better self-care abil-
ity. Mental health was measured based on the Center for
Epidemiologic Studies Depression Scale (H.), summing
up to a score of 1 to 3, with higher scores indicating bet-
ter mental health.

The degree of health inequality was measured using
the Kakwani relative deprivation index of health ‘2.
Theoretically, the value of the Kakwani index (H,)
ranges from O to 1. The larger the value, the higher the

degree of health inequality among older adults and vice
versa.
2.3.3 Control variables

Control variables were selected from three aspects: in-
dividuals’ basic characteristics, family characteristics,
and local medical care level, including the elderly’s age
(A), sex (S, 1 for male), place of residence (U, 1 for
urban area) , education (E, 1 to 8, 8 for the highest
level) , marital status (M, 1 for married) , number of
family members (F), whether medical insurance was
bought (7, 1 for bought) , and level of medical care in
the place of residence (C, 1 to 5, 5 for the best). De-
tailed descriptive statistics of variables are shown in
Table 2.

Table 2 Descriptive statistics

Symbol Variable Count Mean Standard deviation Minimum Maximum
H Self-assessed health level 24 467 2.567 1.203 1 5
H, Health inequality 24 467 0.307 0.242 0 0.676
H, Activity of daily living 24 467 6.453 1.307 0 7
H. CED-S 24 467 2.152 0.617 1 3
D Digital literacy 24 467 -0.011 0.621 -0.709 5.652
A Age 24 467 61.403 8.288 51 98

S Sex 24 467 0.527 0.499 0 1
U Place of residence 24 467 0.511 0.500 0 1
E Education 24 467 2.420 1.252 1 8
M Marital status 24 467 0.868 0.339 0 1
F Number of family members 24 467 3.882 2.011 1 19
I Medical insurance 24 467 0.930 0.254 0 1
C Level of medical care 24 467 3.062 0.991 1 5

3 Results and Discussion

3. 1 Benchmark regression

We employed H, in the baseline regression to represent

the health level of the elderly and reported a positive and
significant coefficient of D in the second column of Table
3 after adding all control variables. To measure health in-

equalities among older adults, we employed H, and ob-
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tained a significantly negative result in the fourth column.
Specifically, for every 1-unit increase in digital literacy,
the self-assessed health level of older adults increased by
approximately 0. 052 units on average, and the health rela-
tive deprivation index, which reflects health inequalities

of the elderly, decreased by approximately 0. 013 units on
average. These results indicate that improving the digital
literacy of the elderly can significantly enhance health lev-
els while mitigating health inequalities within the elderly
population, which verifies Hypotheses 1 and 2.

Table 3 Benchmark regression

H,

L

Hl Hl

0.052"" (3.078)

-0.013"" (-3.979) -0.013"" (-4.073)

Variable H
D 0.050"" (2.969)
A
s
U
E
M
F
I
c

Constant term

2.567"" (14 148.595)

-0.013"" (-3.303)
-1.043"" (-2.615)
-0.127" (-2.099)
0.039 (0.911)
0.080 (1.155)
0.022" (2.513)
-0.006 (~0.166)
0.018"(1.878)
3.665"" (10.899)

0.307"" (8 733.160)

0.003" (3.315)
0.238""(2.982)
0.018 (1.579)
-0.008 (-1.023)
-0.015 (~1.098)
-0.004""" (-2.656)
-0.001 (=0.132)
-0.003 (-1.526)
0.074 (1.104)

Fixed effect Yes Yes Yes Yes
Observation 24 467 24 467 24 467 24 467
Adjusted R? 0.195 0.058 0.298 0.059

Note:

3. 2 Robustness tests

Table 4 presents the results of the robustness tests. Test
1 involved replacing the subjective health indicators with
the objective health indicators H, and H. for the elderly.
Test 2 involved recalculating the digital literacy (D") after
the removal of potentially redundant Tier 3 indicators in
the factor analysis and re-testing the model with D" as the
core explanatory variable. Test 3 involved changing the

™", and "indicate significance at the 1%, 5%, and 10% levels, respectively. ¢-values are reported in parentheses.

sample range by using a sample of elderly individuals
aged noless than 60 years for the regression analysis. Test
4 involved using balanced panel data from 2014 to 2020
for the regression analysis. Test 5 involved using an or-
dered probit model to replace the original model. All the
estimated coefficients of the core explanatory variables
were statistically significant, indicating that the results of
the baseline model exhibit good robustness.

Table 4 Robustness tests

. Test 1 Test 2 Test 3 Test 4 Test 5
Variable
H, H. H, H, H, H, H H, H, H,
D 0.176™ 0.027" 0.105™ -0.023"" 0.029™ -0.007"" 0.101™ -0.104™"
(14.371) (2.620) (3.489) (-3.556) (2.521) (-3.000) (8.241) (-8.801)
D 0.073"™ -0.013""
(5.126) (-4.804)
Control
. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
variable
Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observation 24 467 24 467 24 467 24 467 11 566 11 566 17 780 17 780 24 467 24 467
Adjusted R* 0.158 0.082 0.042 0.051 0.205 0.322 0.039 0.049 0.026 0.012

Note: ““and ™" indicate significance at the 1% and 5% levels, respectively. t-values are reported in parentheses.

Unobservable personal factors may influence the health
of older people. Additionally, there may be a reverse
causal relationship between personal digital literacy and
health levels; that is, healthier older individuals might
have more energy to learn digital skills and access digital
resources, thereby improving their digital literacy. To
avoid endogeneity issues caused by omitted variables and
reverse causality, we referred to related research prac-
tices and selected community-level digital literacy, which

is the average digital literacy of people other than the indi-
vidual in their community, as an instrumental variable in
Model 1. According to the results, the F-value in the
first-stage regression (1 013. 86) was greater than 10, in-
dicating no weak instrumental variable problem and dem-
onstrating that the
(community-level digital literacy) was strongly corre-
lated with the endogenous variable. The second-stage re-
gression results indicated that the effect of digital literacy

selected instrumental variable
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on health levels was 0. 051, which was significant at the
1% level. For health inequality, there was a significant
negative effect at the 1% significance level, with an im-
pact coefficient of 0. 014, indicating that the baseline re-
gression results were minimally affected by endogeneity.

3.3 Heterogeneity analysis

Next, to examine whether the impact of digital literacy
on the health of older adults is heterogeneous due to re-
gional or individual characteristics, the sample was di-
vided into different groups according to place of resi-
dence, age, and sex and then regressed separately. Table
5 shows the results of the heterogeneity analysis of the
health levels of older adults. First, the coefficient of the
impact of improved digital literacy on health was 0. 158
for older individuals residing in rural areas, which was

higher than that for those living in urban areas (0. 057).
Second, the coefficient of improved digital literacy on
health for the older population aged more than 65 years
was 0.203, which was higher than that for the 50 to 65
years age group (0.055). Lastly, the coefficient for
women (0. 107) was higher than that for men (0. 069).
The coefficients of the Fisher test for all three groups
were significant. Rural residents, individuals aged more
than 65 years, and women are considered disadvantaged
groups in the process of digital development because they
have relatively lower levels of digital literacy. These re-
sults indicate that when the digital literacy of these sub-
populations improves, they can gain greater marginal
benefits from digital development, contributing more sig-
nificantly to the improvement of the overall health levels
of older adults.

Table 5 Heterogeneity analysis of health level

. Residence Age Gender
Variable
Urban Rural 50 to 65 Over 65 Female Male
D 0.0577(3.790) 0.158" (6.471) 0.0557(3.621) 0.203" (7.650) 0.107" (5.431) 0.069"" (3.952)
Control variable Yes Yes Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes Yes Yes
Observation 12 499 11968 16 634 7833 11585 12 882
Adjusted R* 0.043 0.058 0.042 0.056 0.045 0.058
P-value of Fisher’s permutation test 0.000™" 0.000™" 0.030"

Note: ““and * indicate significance at the 1% and 5% levels, respectively. 7-values are reported in parentheses.

This was also reflected in the results of the heterogene-
ity analysis of health inequalities among older adults
(Table 6). The results for the three groups suggest that
improvements in digital literacy have a greater alleviating
effect on health inequality for older individuals in rural

areas, those aged more than 65 years, and older fe-
males. The heterogeneity analysis suggests the impor-
tance of bridging the digital divide to improve internal
health inequalities among the elderly, which we will con-
tinue to demonstrate in the next section.

Table 6 Heterogeneity analysis of health inequality

Residence Age Gender
Variable
Urban Rural 50 to 65 Over 65 Female Male
D -0.017" -0.038"" -0.008" -0.033" -0.027"" -0.020""
(-5.738) (-7.739) (-2.021) (-3.780) (-6.732) (-5.971)
Control variable Yes Yes Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes Yes Yes
Observation 12 499 11968 16 634 7 833 11585 12 882
Adjusted R? 0.045 0.067 0.050 0.088 0.023 0.059
P-value of Fisher’s permutation test 0.000"" 0.000™" 0.000™

Note: ““and ™" indicate significance at the 1% and 5% levels, respectively. t-values are reported in parentheses.

3.4 Extended analysis

As previously discussed, improvement in digital lit-
eracy mitigates the degree of health inequality among
older adults, effectively narrowing their health gap. This
necessitates not only focusing on the overall impact but
also delving deeper into internal influences. The explora-
tion of internal influences is divided into two perspec-
tives: whether digital literacy has a nonlinear impact on
older adults’ health and whether structural differences
within digital literacy affect health inequality among the

elderly.
3.4.1 Analysis of the nonlinear effect

We employed Model 2, a threshold model, to empiri-
cally test the nonlinear impact of digital literacy on the
health levels of the elderly. Some samples were removed
to convert the sample into balanced panel data. Using
digital literacy (D) as the threshold variable, we con-
ducted 300 bootstrap resamplings for the triple- thresh-
old, double-threshold, and single-threshold models of
Model 2, with 400 grid points calculated in the sample
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grid. Only the single-threshold P-value of model 2
passed the significance test. Hence, Model 2 was consid-
ered to have a single-threshold effect. The specific
single-threshold regression results are presented in the
left column of Table 7. When digital literacy was below
the threshold value ¢, (—0.254 4) , it significantly im-
proved the health level of the elderly. However, above
this threshold, the effect was no longer significant. This
result indicates that improving digital literacy has a con-
siderable positive impact on the health of groups with ini-
tially lower levels of digital literacy, which logically
aligns with the previous conclusion that, because of this
non-linear impact of digital literacy, the health gap
among the elderly is narrowed.

Table 7 Threshold effect test and analysis based on the digital
divide

Variable H H,
DI(D>¢,) -0.018 (-1.022)
DI(D<,) 0.266"" (3.840)
w 0.084™ (4.071)
Threshold value -0.254 4
Control variable Yes Yes
Fixed effect Yes Yes
Observation 17 780 24 467
Adjusted R? 0.049 0.059
Note: ™" indicates significance at the 1% level. t-values are reported

in parentheses.

3.4.2 Analysis based on the digital divide

Next, we explored the impact of digital literacy on
health inequality from the perspective of internal struc-
tural differences in digital literacy among the elderly.
The secondary digital divide theory explains the internal
structural difference in digital literacy, referring to the
disparities in digital skills among different groups, also
known as the usage or literacy divide. If digital literacy
can mitigate health inequality, it can be hypothesized
that the digital literacy divide among the elderly should

be reduced to some extent. We constructed an indicator
reflecting the digital literacy divide based directly on the
digital literacy indicator:

maxD - D
max D — minD

(4)

We used maxD and minD to represent the maximum
and minimum values of digital literacy, respectively, in
the older population. We calculated the digital literacy di-
vide (W) for the elderly by subtracting the D indicator
from the maximum value of D in the given year and di-
viding it by the maximum gap among all elderly individu-
als in that year. W is a positive indicator of the digital lit-
eracy divide; the larger the value, the greater the divide.

We then examined the impact of the digital literacy di-
vide on health inequality among the elderly. The results
are shown in the right column of Table 7. The coefficient
of the digital divide was positive, indicating that the digi-
tal divide and health inequality move in the same direc-
tion. In other words, narrowing the digital literacy di-
vide can alleviate health inequality among older adults,
which indicates that part of the impact of digital literacy
on health equity stems from a reduction in internal struc-
tural differences in digital literacy.

3.5 Moderating effect analysis

Based on the theoretical analysis, we examined the
moderating effects of health management awareness and
patient experience. Patient experience is measured by sat-
isfaction with the medical facility conditions, denoted by
Z,andrated on a scale of 1 to 5, with 5 indicating the
highest satisfaction. Furthermore, health management
awareness was measured by whether the elderly exer-
cise, denoted by Z,, taking the value 1/0, where 1 repre-
sents exercise. These variables were multiplied by digital
literacy to create interaction terms, which were then in-
cluded in Model 3 for regression analysis. The results are
presented in Table 8.

Table 8 Moderating effect analysis

Variable H, H, H H,
D 0.052" (1.830) -0.023"" (-3.971) 0.035" (1.654) -0.038"" (-8.872)
Z, -0.060"" (-11.180) 0.105™ (9.730)
DZ, 0.023™" (2.589) -0.003" (~1.840)
VA 0.110™" (7.450) -0.020"" (-6.831)
DZ, 0.043" (1.772) 0.010" (2.132)
Control variable Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes
Observation 24207 24207 24207 24207
Adjusted R? 0.084 0.096 0.076 0.087

ok

Note:

In the regression on health levels, the coefficients of
DZ and DZ,were both significantly positive. However,

,"", and "indicate significance at the 1%, 5%, and 10% levels, respectively. t-values are reported in parentheses.

in the regression on health inequality, the coefficient for

DZ, was significantly negative, while the coefficient for
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DZ, was positive, confirming Hypotheses 3 to 6. Specifi-
cally, patient experience positively moderated the impact
of digital literacy on improving the health levels of the el-
derly and alleviating health inequality. In contrast,
health management awareness only positively moderated
the improvement in health levels but hindered the mitiga-
tion of health inequality by digital literacy.

4 Conclusions

(1) Based on the four-wave micro-panel data from the
CFPS, a digital literacy indicator system was constructed
using the factor analysis method. The health of the el-
derly was characterized from the perspectives of overall
health levels and internal health inequalities among older
adults, and the impact and mechanism were empirically
examined using fixed-effects regression, the threshold
model, and the moderating-effects model. The results
show that for every I-unit increase in digital literacy, the
overall self-assessed health level of older adults increases
by approximately 0. 052 units on average, and the health
relative deprivation index, which reflects health inequali-
ties of the elderly, decreases by approximately 0.013
units on average. There was heterogeneity in the effect,
which was more significant in the older adults who are
rural-dwelling, aged more than 65 years, and women.

(2) Further research shows that digital literacy only ex-
erts an effect on the health level of the elderly when it
falls below a specific value. Narrowing the digital lit-
eracy divide can alleviate health inequality among the el-
derly, which indicates that the impact of digital literacy
on health equity stems from the reduction of internal
structural differences in digital literacy. Furthermore,
the patient experience reinforces the effect of digital lit-
eracy on improving the health levels of older adults and
alleviating health inequality. In contrast, health manage-
ment awareness only positively moderates the improve-
ment of health levels but hinders the mitigation of health
inequality by digital literacy. However, due to a lack of
access to data, the construction of digital literacy fails to
incorporate indicators that reflect emerging trends in digi-
tal health, which is a limitation of this research.

(3) The findings have important policy implications
for addressing the health problems of the elderly under
the trend of population aging in China. First, a digital lit-
eracy cultivation system for older adults should be con-
structed to improve the digital literacy level of the older
in healthcare scenarios, with an emphasis on strengthen-
ing the cultivation of digital competence for digitally liter-
ate and health-disadvantaged groups. Second, using digi-
talization to empower public health services, promoting
the construction of a universal electronic health record,
and online contracting of family doctors to further im-
prove public health service accessibility. Third, the con-
struction of digital health infrastructure and the design of

online health-based software should consider the real
needs of the elderly, helping them to better integrate into
the digital society and cross the digital divide.
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