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Medical service satisfaction and depression =

among middle-aged and older Chinese adults:
moderating role of distinct Internet-using
patterns

Lunxin Liu"", Boya Liu"*", Jing Zheng'?, Lang Wang'?, Zhiliu Liao"** and Hong Xu'***

Abstract

Background Patient satisfaction is a powerful predictor of an individual’s mental health, according to previ-

ous research. However, there has not been a thorough study on the relationship between depression and overall
medical service satisfaction (OMSS) in middle-aged and older adults. Moreover, little is known about how different
Internet-using patterns affect this relationship.

Methods We selected 4,523 participants from the China Family Panel Studies (CFPS) 2020 dataset who were aged 45
and older. The relationship between OMSS and depression was examined using logistic regression analysis, distinct
Internet-using patterns were investigated using latent class analysis, and the moderating effects of these patterns
were examined using SPSS PROCESS macro analysis.

Results The results showed OMSS was negatively related to depression in middle-aged and older adults (8=-0.181,
p<0.001). For skilled Internet users, there was a significant positive moderating effect (3=-0.272, SE=0.096, p <0.01),
for unskilled users, there was a significant negative moderating effect (3=0.497, SE=0.156, p<0.01). Yet, there

is no moderating effect of a controlled Internet-using pattern on the correlation between OMSS and depression.
Conclusions This study highlights the potential value of improving medical service satisfaction in reducing depres-

sive symptoms in middle-aged and older adults. Additionally, in order to maximize the benefits of healthcare for men-
tal health, the study suggests that Internet-using patterns could be a significant area for intervention.

Keywords Medical service satisfaction, Depression, Internet-using patterns, Latent class analysis, Middle-aged and
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Introduction

Depression is a common mental illness that is marked by
a high rate of occurrence, significant disability, increased
risk of suicide, and a significant illness burden. Over
time, depression has evolved into a major public health
concern, endangering both physical and mental health.
Significant disease burden has progressively developed
into a notable public health issue that endangers people’s
physical and mental health [1]. According to recent data
from the World Health Organization, over 280 million
individuals globally are affected by depression [2]. In light
of the demographic challenges posed by China’s rapidly
aging population, it is noteworthy that over 54 million
individuals in the country are currently contending with
depressive disorders, constituting approximately 17%
of the global population affected by mental health con-
ditions [3]. A national epidemiological survey in China
showed that the lifetime prevalence of depression was
higher in the middle-aged and older population than
in other age groups [4]. Forecasts suggest that China’s
economic burden from depression will keep rising [5].
Consequently, research focusing on depression among
middle-aged and elderly individuals in China holds sig-
nificant implications for advancing mental health out-
comes on a global scale.

Overall medical service satisfaction (OMSS) is a sig-
nificant influence factor on individuals’ pursuit of a
healthy and fulfilling life [6]. A high level of OMSS has
been shown in numerous studies to be linked to improve-
ments in clinical indicators for particular diseases [7-9].
According to Expectation-confirmation theory (ECT),
when people have high expectations for a certain service,
but the actual experience fails to meet such expectations,
their satisfaction with the service decreases [10]. And the
feelings of disappointment and helplessness that come
with such unmet expectations can lead to depression.
The relationship between patient satisfaction and depres-
sion has been examined, for example, a cross-sectional
study in Lithuania found that respondents who were
more satisfied with primary healthcare services were
associated with less depression [11]; a study of hyperten-
sion patients in Chinese elderly caring social organiza-
tions found that institutional satisfaction was negatively
related to depression [12]. In contrast to research on
patient satisfaction, OMSS is thought to be one of the
most reliable indicators of the general subjective assess-
ment of the healthcare system [13]. The reason is that the
OMSS directly demonstrates how the general population
uses medical services and whether or not they trust the
healthcare system, as opposed to being limited to just
the patient population [14]. Furthermore, it is critical to
comprehend the connection between OMSS and depres-
sion in middle-aged and older adults, given the fact that
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the demand for medical services among this population
is growing [15].

In addition to OMSS, Internet usage is another pos-
sible risk factor for mental health problems in middle-
aged and older people. Due to the rapid development of
information technology in recent years, more and more
middle-aged and older adults have access to the Inter-
net. Statistics show that the number of middle-aged and
older adults Internet users has now exceeded 329 million,
accounting for more than 30.8% of all Internet users in
China [16]. According to the theory of Resocialization
[17], individuals in middle and old age still need to pro-
duce new values to adapt to society and promote self-
improvement through continuous learning. The use of
the Internet as a new skill of life can play an important
role in the resocialization process, which in turn can be
beneficial to the mental health of middle-aged and older
adults, as confirmed by some studies [18, 19], the Inter-
net can improve mental health levels by widening access
to psychological therapies, engaging in social activi-
ties, staying in touch with the community, and gaining a
sense of psychological fulfilment and social belonging in
a virtual world [20]. However, not all of these users ben-
efit from the Internet, constrained by factors such as the
ability to recognize information and access skills. Some
studies indicated that long-term, over-frequent Internet
use may be detrimental to depressive symptoms [21, 22].
And the majority of existing studies indicate that depres-
sion in middle-aged and older adults is influenced by the
type of device used, how often it is used, and why it is
used [21, 23, 24]. Based on this, we can see that different
patterns of Internet-using are likely to have very different
effects on depression in middle-aged and older adults.
For the middle-aged and older Internet users, more
focused mental health interventions will surely result
from the integration of various Internet use behaviors
and the identification of distinct patterns of use. Many
research studies have attempted to classify and analyze
various patterns of Internet use, the majority of these
studies have concentrated on child or adolescent popu-
lations that are comparatively more likely to have access
to the Internet and form problematic online behaviors
[25-27]. While relatively few studies have addressed
the growing number of middle-aged and older Internet
users in relation to digital development [28]. Therefore,
it is important to discuss the Internet-using patterns of
middle-aged and older adults in order to understand the
impact of their proficiency in Internet use skills on their
mental health.

Meanwhile, the Technology Acceptance Model (TAM)
indicates a possible connection between OMSS and Inter-
net usage. Increases in Perceived Ease of Use are thought
to boost Perceived Usefulness, according to TAM [29].
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Individuals with higher Internet skill levels have been
linked to an increased perception that using the Internet
is easy (Perceived Ease of Use enhancement) [30]. They
are more likely to learn about medical services, includ-
ing the consultation process, information about special-
ists, and health-related topics with the Internet [31]. This
enhances a person’s OMSS and makes the consultation
more efficient [32], so that they could have a higher ten-
dency to perceive the value of information found on the
Internet (Perceived usefulness enhancement). In other
words, it is possible that a person’s Internet usage hab-
its have an impact on OMSS, which further influences
depression. Nevertheless, little research has examined
how Internet usage specifically influences the relation-
ship between OMSS and depression.

Therefore, the current study aimed to identify specific
characteristics of Internet users as well as investigate
the relationship between OMSS and depression in Chi-
nese middle-aged and older adults. Further determining
the potential moderating impact of distinct Internet-
using patterns in more detail. Based on the above analy-
sis, we propose the following research hypotheses: (1)
OMSS is negatively related to depression in middle-aged
and older adults; (2) Internet-using patterns have a mod-
erating effect on OMSS and depression in these indi-
viduals, with the potential moderating effect differing
depending on individual Internet-using patterns.

Methods

Participants and procedure

The data utilized in this study came from the 2020 China
Family Panel Studies (CEPS), a baseline survey that was
started in 2010 and was surveyed longitudinally for five
rounds in 2012, 2014, 2016, 2018, and 2020. The purpose
of the survey was to look into changes in Chinese soci-
ety’s health, education, population, and economy on an
individual, family, and community level. Furthermore, a
multi-stage (county, community, and household) prob-
ability proportional to size (PPS) strategy with implicit
stratification was employed in the research process in
order to more accurately represent the state of Chinese
society [33]. 42,590 people and 14,960 households from
25 provinces, municipalities, and autonomous regions in
China were surveyed for the baseline study.

Between July 2020 and December 2020, 33,474 valid
individual samples were collected during the fifth wave
(CFEPS 2020). We chose 4,856 Internet users who were
45 years of age or older to participate in the study because
of study requirements. Finally, a total of 4,523 valid sam-
ples, including 3,495 middle-aged adults (aged 45 and
above to 60) and 1,028 older adults (aged 60 and above),
were obtained for analysis after responses such as "I
don’t know," "refused to answer," or "not applicable" were
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filtered out, along with missing values in the selected
core variables.

Each respondent acknowledged having read the
informed consent document and provided their volun-
tary consent to participate in the study. Additionally, the
project has received approval from Peking University’s
Biomedical Ethics Committee (review batch number:
IRB0000105214010).

Measurements

Overall medical service satisfaction

OMSS was defined as the public’s overall satisfaction
with medical service providers, including eight dimen-
sions of providers’ technical skills, providers’ interper-
sonal skills, appointment wait times, office wait times,
emergency care, costs of care, insurance coverage, hos-
pital availability, and other resources [34]. In this study,
OMSS refers to the conditions of medicine, doctors,
hospitalizations, travel distance and transportation con-
venience, etc. "Are you satisfied with the overall medical
service provided by the healthcare facility you usually
visit?" is the question from CFPS 2020 that was used in
this study to measure OMSS of middle-aged and older
adults. Values on a five-point Likert scale, representing
very unsatisfied, unsatisfied, fair, satisfied, and very satis-
fied, were used. A higher score indicates greater OMSS.

Depression

Researchers measured respondents’ depression using
the 8-item Center for Epidemiological Studies Depres-
sion Scale (CESD-8) in the CFPS 2020 questionnaire [35].
Since 2018, the CFPS group has condensed the 20 ques-
tions from the original CESD scale into the CESD-8 in an
effort to maximize the low subject acceptance brought
on by the scale’s excessive number of questions. Good
validity, reliability, and suitability for the Chinese popu-
lation have been demonstrated for the CESD-8 [36, 37].
Every item was scored from 1 to 4, which stood for never
(<1 day), occasionally (1 day to 2 days), frequently (3 to
4 days), and most of the time (5 to 7 days). After reverse
coding the two measures of positive mood, total scores
were 8 to 32. A higher score indicates a higher level of
depression, and vice versa. The Cronbach’s alpha of this
scale in the current sample was 0.78. Furthermore, the
study established a dichotomous variable at the 17-point
cut-oftf to determine whether participants had depres-
sion. Respondents were classified as having depression if
their score was higher than or equal to 17 [38].

Latent class indicators

Major Internet-using device Based on the answers to the
following two questions from the CFPS 2020 survey, this
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study defines this variable: "In general, how often do you
use mobile devices (e.g., mobile phones, tablets) to access
the Internet each day?" and "In general, how often do you
use a computer to access the Internet each day?" Mobile
devices, coded as 1, are the primary Internet-using device
if respondents indicated that they spend more time using
them than computers to access the Internet; if not, non-
mobile devices, coded as 2, are the primary Internet-
using device.

Internet-using purposes Respondents were asked about
the Internet-using purposes related to five aspects:
playing online games, online shopping, watching short
videos, e-learning, and using WeChat (social activi-
ties). Three categories were identified for Internet-using
purposes [39]: social use, information seeking, and
instrumental use. In this study, social use included
using WeChat, information seeking included watching
short videos, instrumental use comprised playing online
games, online shopping, and e-learning. If the respond-
ents’ purposes of use consisted of two or more categories,
the Internet-using purposes were relatively more, code as
1; if the respondents’ purposes of use consisted of only
one category, the Internet-using purposes were relatively
less, code as 2.

Internet-using frequency Respondents were asked if
they used the Internet almost every day in the past week
for 4 online activities, including playing online games,
shopping online, watching short videos, and e-learning.
Based on previous research [40] and specific question
settings in the CFPS survey, we determined the follow-
ing coding approach: If respondents answered "yes" to
one of these four questions, they were considered to have
a relative high frequency, code as 1; conversely, if they
answered "no" to all of these questions, they were consid-
ered to have a relative low frequency, code as 2.

Daily internet-using duration We summed the two
lengths of time based on the two questions in 2.2.3.1.,
to determine the total minutes that respondents spent
online each day. We truncated this continuous variable
with a Winsorize cutoff of 1% above and below in order
to remove any potential effects of outliers. Additionally,
this study generated a binary variable using the mean
splitting method. If the amount of time spent on the
Internet exceeded the mean, it was considered to be a
relatively long time and was coded as 1; if it was less than
the mean, it was considered to be a relatively short time
and was coded as 2.
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Covariates

Based on earlier research [23, 38], a number of covariates,
such as socioeconomic status, health behavior, health
outcome, intergenerational support, and social support,
were taken into account in this study. Demographic
information included the following: age (1=45~59,
2=60~74, 3= >75), sex (1=male, 2="female), residence
(1 =urban, 2=rural), education (1 =illiterate, 2=primary
school, 3=middle school, 4=high school and above),
marital status  (1=/single(single/divorced/widowed),
2=partnered (married/partnered)) and employment sta-
tus (1=yes, 0=no). Subjective income status and subjec-
tive social status (both score ranging from 1 to 5, with
higher scores indicating higher income status and social
status, respectively) were included in socioeconomic
status. Physical activity, siesta, smoking, and drink-
ing were all included in health behavior (1=yes, 0=no).
Health outcome was measured by presence or absence of
chronic diseases (1=yes, 0=no). Intergenerational sup-
port (continuous variable) is the sum of the scores for
instrumental and financial support [41]. Social support
included pension (1=yes, 0=no) and medical insurance
(1=yes, 0=no).

Statistical analysis
Statistical analyses were conducted using STATA ver-
sion 17.0 for data cleaning and regression analysis, Mplus
version 8.0 for latent class analysis, and the SPSS PRO-
CESS macro for moderation effect analysis [42]. Based
on particular posterior probabilities, latent class analy-
sis (LCA) divided participants into various Internet use
pattern groups and determined the ideal number of
latent subgroups. The characteristics of the participants,
the distribution of depression symptoms, and differ-
ent Internet-using patterns were reported using either
means (with standard deviations [SD]) or frequencies
with percentages. Chi-square tests assessed the covari-
ates stratified by depression status. The associations
between OMSS and depression were investigated using
binary logistic regression, both before and after covari-
ates adjustment. In order to ascertain whether each Inter-
net-using pattern group among middle-aged and older
had a moderating effect between OMSS and depres-
sion, we treated the Internet-using pattern variable as a
dummy variable and applied a moderation model. We
looked into the simple effect in more detail. Each two-
sided statistical test had a significance level of p <0.05.
LCA is a kind of structural equation modeling that cal-
culates the probability that a class member will support a
specific item. To our knowledge, the best way to choose
a fit model with the most classes is to use fitting indica-
tors like the sample size-adjusted BIC (ssBIC), the Akaike
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information criteria (AIC), and the Bayesian information
criterion (BIC), where smaller values indicate a better fit.
The Lo-Mendell-Rubin likelihood ratio test (LMRT) data
helps to determine if the class k model or the class (k-
1) model is better fit for the data. A model of class (k-1)
should be rejected in favor of a model with at least class
k, according to an LMRT with a low p-value [43].

Results

Participant characteristics

A summary of the participant characteristics and the dis-
tribution of depression are presented in Table 1. Among
the 4,523 respondents, 19.9% had depression (mean
score on the OMSS=3.63), and 80.1% had no depression
(mean score on the OMSS =3.78). Specifically, those who
were younger, female, living in rural areas, had lower lev-
els of education, were single, self-reported lower income
status, self-reported lower social status, did not engage
in physical activity, did not smoke, did not drink alcohol,
had chronic disease(s), had no pension, had no medical
insurance, and had a lower OMSS were more likely to
suffer from depression (p <0.05).

Latent class model of internet-using pattern groups

The results of fitting the latent class models (one to six
classes) for the consequence indicators are shown in
Table 2. Eventually, the 3-class model was determined to
be the best fitting due to the following factors: the low-
est BIC and ssBIC values, 0.971 as the largest entropy
value, and a significant (LMRT) result showed that
the 3-class model was more appropriate than the other
models.

The probabilities of engaging in various Internet-
using behaviors according to latent classes are detailed
in Table 3 and illustrated in Fig. 1. Figure 1 highlights
that the likelihood of accessing the Internet primarily
through mobile devices was high across all three groups.
In detail, individuals in class 1 (#=1,978, 43.7%) exhib-
ited a broad range of Internet use purposes, the highest
frequency of use, and the longest duration of use, earn-
ing them the label "Skilled use group". Those in class 2
(n=1,813, 40.1%) also reported a wide variety of Internet
use purposes and the second highest frequency of use,
yet they spent the least amount of time online, leading to
their classification as the "Controlled use group". Lastly,
individuals in class 3 (n=732, 16.2%) were characterized
by fewer purposes for using the Internet, the lowest fre-
quency of use, and the shortest duration of use, and were
therefore labeled as the "Unskilled use group".

Different Internet-using patterns between subgroups
Table 4 shows the different Internet-using patterns
between subgroups. The chi-square test results show that
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the Internet-using pattern has significant differences in
age, residence, education, employment status, subjective
income status, subjective social status, physical activity,
siesta, intergenerational support, and pension.

Association between OMSS and depression

The relationship between OMSS and depression is shown
in Table 5 both with and without adjusting for significant
covariates. Before controlling for covariates (8=-0.231,
p<0.001) and after controlling for covariates (f=-0.181,
p<0.001), regression results showed that OMSS was
negatively related to depression in middle-aged and older
adults, indicating that the higher OMSS was, a lower risk
of depression had.

The moderating role of each internet-using pattern
Moderation analyses were applied to examine the inter-
action between OMSS and Internet-using patterns on
depression in middle-aged and older adults. As reported
in Table 6, analyses showed that skilled use pattern had
a significant positive moderating effect (8=-0.272,
SE=0.096, p<0.01) between OMSS and depression,
while unskilled use pattern had a significant negative
moderating effect (5=0.497, SE=0.156, p<0.01). Never-
theless, there was no evidence of the controlled use pat-
tern’s moderating effect.

The two significant interactions between OMSS and
Internet-using patterns were further probed (Fig. 2).
The relationship between OMSS and depression was
found to be statistically significant for skilled use pat-
tern (By;=-0.335, SE=0.072, p<0.001) but not for
non-skilled use pattern (B, =-0.063, SE=0.064,
p=0.323), according to simple slope analysis. Further-
more, the relationship between OMSS and depression
was found to be statistically significant for non-unskilled
use pattern (B, =-0.239, SE=0.051, p<0.001) but not
for the unskilled use pattern (B, =0.258, SE=0.147,
p=0.080).

Discussion

The objective of this study was to explore the association
between OMSS and depression, as well as to identify the
specific characteristics of Internet users among middle-
aged and older adults. Utilizing the most recent wave of
the CFPS 2020 data, we aimed to identify the potential
moderating effect of different Internet-using patterns
on this association. Our findings indicated that 19.9% of
participants reported depression scores above the cutoff.
After adjusting for covariates, the results demonstrated
a negative correlation between OMSS and depression
among middle-aged and older adults. Most notably, we
further uncovered how different Internet use patterns
affect the relationship between OMSS and depression,
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Table 1 Characteristics of the study sample (n=4523)
Variables n (%) Depression p value*
Yes (n=901) No (n=3622)
Age 0.001
45~59 3495(77.3%) 733(21.0%) 2762(79%)
60~74 964(21.3%) 162(16.8%) 802(83.2%)
>75 64(1.4%) 6(9.4%) 58(90.6%)
Gender <0.001
Male 2448(54.1%) 421(17.2%) 2027(82.8%)
Female 2075(45.9%) 480(23.1%) 1595(76.9%)
Residence <0.001
Urban 2710(60.0%) 478(17.6%) 2232(82.4%)
Rural 1813(40.0%) 423(23.3%) 1390(76.7%)
Education <0.001
llliterate 520(11.5%) 152(29.2%) 368(70.8%)
Primary school 951(21.0%) 225(23.7%) 726(76.3%)
Middle school 1624(35.9%) 299(18.4%) 1325(81.6%)
High school and above 1428(31.6%) 225(15.8%) 1203(84.2%)
Marital status <0.001
Single 395(8.7%) 132(33.4%) 263(66.6%)
Partnered 4128(91.3%) 769(18.6%) 3359(81.4%)
Employment status 0612
Yes 3129(69.2%) 617(19.7%) 2512(80.3%)
No 1394(30.8%) 284(20.4%) 1110(79.6%)
Subjective income status, mean (SD) 2.88(1.01) 2.59(1.08) 2.95(0.98) <0.001
Subjective social status, mean (SD) 3.13(1.00) 2.91(1.10) 3.18(0.97) <0.001
Physical activity <0.001
Yes 2016(44.6%) 335(16.6%) 1681(83.4%)
No 2507(55.4%) 566(22.6%) 1941(77.4%)
Siesta 0401
Yes 3065(67.8%) 600(19.6%) 2465(80.4%)
No 1458(32.2%) 301(20.6%) 1157(79.4%)
Smoking 0.020
Yes 1378(30.5%) 246(17.9%) 1132(82.1%)
No 3145(69.5%) 655(20.8%) 2490(79.2%)
Drinking 0.009
Yes 724(16.0%) 119(16.4%) 605(83.6%)
No 3799(84.0%) 782(20.6%) 3017(79.4%)
Chronic diseases <0.001
Yes 903(20.0%) 270(30.0%) 633(70.0%)
No 3620(80.0%) 631(17.4%) 2989(82.6%)
Intergenerational support, mean (SD) 1.32(3.91) 1.16(3.72) 1.36(3.95) 0.149
Pension <0.001
Yes 1197(26.5%) 192(16.0%) 1005(84.0%)
No 3326(73.5%) 709(21.3%) 2617(78.7%)
Medical insurance 0.002
Yes 4258(94.1%) 828(19.4%) 3430(80.6%)
No 265(5.9%) 73(27.5%) 192(72.5%)
OMSS, mean (SD) 3.75(0.77) 3.63(0.86) 3.78(0.75) <0.001

“ p value was calculated using chi-square test accordingly
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Table 2 Model fit information for competing class models

Number of classes AIC BIC ssBIC LMRT P value Entropy Minimum
class
probability

1 18833.767 18859.724 18846.724

2 17565.721 17623474 17594.875 <0.001 0.678 31.8%

3° 17485.701 17575.538 17531.052 <0.001 0.971 16.2%

4 17470.685 17592.607 17532.232 0.382 0.801 2.3%

5 17473.943 17627.949 17551.686 0499 0.625 5.7%

6 17483.943 17670.034 17577.883 0.016 0.403 6.2%

AIC Akaike information criterion, BIC Bayesian information criterion, ssBIC sample size-adjusted BIC, LMRT Lo-Mendell-Rubin adjusted likelihood ratio test. The optimal

model is highlighted in bold

2 Selected as final model

Table 3 The probabilities of each Internet-using behavior with 3-class model

Variables Code Skilled use group (43.7%)  Controlled use group (40.1%) Unskilled use
group (16.2%)

Major Internet-using device 19 89.6% 97.0% 94.2%

28 10.4% 3.0% 5.8%
Internet-using purposes 10 98.3% 95.7% 0%

20 1.7% 4.3% 100%
Internet-using frequency 1€ 76.5% 64.2% 0%

2¢ 23.5% 35.8% 100%
Daily Internet-using duration 1d 100% 0% 33.2%

2d 0% 100% 66.8%

Ta=mobile devices, 2a =non-mobile devices, 1b =relatively more purposes, 2b =relatively less purposes, 1c=relative high frequency, 2c =relative low frequency,

1d =relative long time, 2d =relative short time

1.0 1
09 A
0.8 A

0.6 A
0.5 A
04 A
0.3 1

0.0 —— - preeemmne
Major Internet-using  Internet-using Internet-using

device=1 purposes=1 frequency=1

—f@— Skilled use group = & = Controlled use group

Fig. 1 Classification chart of 3 Internet-using pattern groups

Daily Internet-using
duration=1

Unskilled use group
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Table 4 Different Internet-using patterns between subgroups (n=4523)

Variables Internet-using pattern
Skilled use (n=1978) Controlled use Unskilled use (n=732) p value*
(n=1813)
Age <0.001
45~59 1561(44.7%) 1479(42.3%) 455(13.0%)
60~74 395(41.0%) 318(33.0%) 251(26.0%)
>75 22(34.4%) 16(25%) 26(40.6%)
Gender 0334
Male 1051(42.9%) 985(40.2%) 412(16.9%)
Female 927(44.7%) 828(40.0%) 320(15.3%)
Residence <0.001
Urban 1356(50.0%) 929(34.3%) 425(15.7%)
Rural 622(34.5%) 884(48.8%) 307(16.7%)
Education <0.001
llliterate 144(27.7%) 267(51.3%) 109(21.0%)
Primary school 339(35.6%) 451(47.4%) 161(17.0%)
Middle school 670(41.3%) 688(42.4%) 266(16.3%)
High school and above 825(57.8%) 407(28.5%) 196(13.7%)
Marital status 0453
Single 183(46.3%) 155(39.2%) 57(14.5%)
Partnered 1795(41.6%) 1658(40.2%) 675(16.4%)
Employment status <0.001
Yes 1319(42.2%) 1384(44.2%) 426(13.6%)
No 659(47.2%) 429(30.8%) 306(22.0%)
Subjective income status, mean (SD) 2.85(0.98) 2.87(1.01) 3.00(1.07) 0.002
Subjective social status, mean (SD) 3.09(0.97) 3.13(1.02) 3.25(1.03) 0.001
Physical activity <0.001
Yes 1056(52.4%) 667(33.1%) 293(14.5%)
No 922(37.2%) 1146(45.7%) 439(17.1%)
Siesta 0.026
Yes 1381(45.1%) 1207(39.4%) 477(15.5%)
No 597(40.9%) 606(41.6%) 255(17.5%)
Smoking 0.133
Yes 576(41.8%) 582(42.2%) 220(16.0%)
No 1402(44.6%) 1231(39.1%) 512(16.3%)
Drinking 0.251
Yes 337(46.5%) 276(38.1%) 111(15.4%)
No 1641(43.2%) 1537(40.5%) 621(16.3%)
Chronic diseases 0.352
Yes 392(43.4%) 377(41.7%) 134(14.9%)
No 1586(43.5%) 1436(40.0%) 598(16.5%)
Intergenerational support, mean (SD) 1.11(3.49) 1.18(3.81) 2.22(4.94) <0.001
Pension <0.001
Yes 535(44.7%) 380(31.7%) 282(23.6%)
No 1443(43.3%) 1443(43.3%) 450(13.4%)
Medical insurance 0374
Yes 1864(43.8%) 1713(40.2%) 681(16.0%)
No 114(43.1%) 100(37.7%) 51(19.2%)
OMSS, mean (SD) 3.75(0.77) 3.74(0.79) 3.80(0.72) 0.198

" p value was calculated using chi-square test accordingly
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Table 5 The association between OMSS and depression
Variables Model 1 Model 2

B SE t B SE t
OMSS -0.231 0.046 -5.05%** -0.181 0.048 -3.79%**
Age (Ref=45~59)

60~74 -0.077 0.133 -0.58

>75 -0.847 0461 -1.84
Gender (Ref=male)

Female 0.320 0.101 3.18**
Residence (Ref=urban)

Rural 0.248 0.087 2.83**
Education (Ref=illiterate)

Primary school -0.286 0.129 -2.20%

Middle school -0.526 0.124 -4.24%%%

High school and above -0.580 0.135 -4.29%%%
Marital status (Ref=Single)

Partnered -0.735 0.121 -6.07***
Subjective income status -0.249 0.045 -5.45%**
Subjective social status -0.139 0.044 -3.12%*
Physical act -0.224 0.086 -2.61%*
Smoking -0.023 0.107 -0.21
Drinking -0.050 0.120 -042
Chronic diseases (Ref=yes)

No 0.725 0.090 8.06***
Pension (Ref=yes)

No -0.251 0.129 -1.95
Medical insurance (Ref=yes)

No -0.326 0.151 -2.16*

Model 1 is an unadjusted model, Model 2 adjusts for meaningful covariates related to depression, such as age, gender, residence, etc

* represent p<0.05
™ represent p<0.01
™ represent p<0.001

Table 6 Moderating role of Internet-using patterns in the
influence of OMSS on depression

Variables B SE tvalue 95%Cl

OMSS -0.063 0064 -099 -0.188~0.062
Skilled use pattern(W,) 1.040 0360 2.88* 0.334~1.745
OMSS *W, -0272 0096 -2.84**  -0.460~-0.085
OMSS -0209 0.064 -3.28** -0.334~-0.084
Controlled use pattern(W,) -0.252 0360 -0.70 -0.958~0454
OMSS *W, 0.064 0.09 067 -0.123~0.251
OMSS -0239 0051 -470*** -0338~-0.139
Unskilled use pattern(Ws) -1.920 0606 -3.17** -3.108~-0.731
OMSS * W, 0497 0156 3.19** 0.192~0.802

The independent variable was OMSS and the dependent variable was
depression; Internet-using patterns (including skilled use pattern, controlled use
pattern, and unskilled use pattern) were moderator variables. The moderating
effect analyses controlled for all the meaningful covariates

" represent p<0.05

™ represent p<0.01

showing that the skilled use pattern and unskilled use
pattern play positive and negative moderating roles,
respectively, in the effect of OMSS on depression. How-
ever, the controlled use pattern did not exhibit a mod-
erating effect on the association between OMSS and
depression. This study highlights the significant role of
OMSS in promoting mental health among middle-aged
and older adults, which may vary depending on different
Internet-using patterns.

Our results show that there is a negative association
between OMSS and depression. Similarly, many previ-
ous studies have shown that satisfaction with medical
service affects an individual’s level of mental health, but
most have focused on patient satisfaction [11, 12, 44,
45]. For our study result, a possible explanation could
be that high-quality medical services can identify and
treat symptoms related to depression, such as chronic
pain, sleep disturbances, and medication side effects
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Fig. 2 The interaction effect of OMSS and Internet-using patterns on depression

[46]. Additionally, satisfying healthcare experiences can
enhance individuals’ self-efficacy and positive health
perceptions, thereby alleviating depression symptoms
[47]. Furthermore, if middle-aged and older adults can
obtain good social support through medical services [48],
such as establishing trust with providers, participating in
support groups, or connecting with others through the
healthcare system, this could reduce feelings of loneliness
and social isolation, both of which are significant risk fac-
tors for depression [49, 50].

It’s noteworthy that our study revealed that the skilled
Internet-using pattern positively moderated the effect
of OMSS on depression among middle-aged and older
adults, meaning that skilled use pattern significantly
enhanced the impact of OMSS on depression. With
the advancement of digitalization, much medical ser-
vice information, such as consultation routes, special-
ist details, and procedures, is easily accessible online.
This means that middle-aged and older adults who are
proficient in using the Internet are more likely to accu-
rately understand their health conditions and treatment
options [51], thereby helping to alleviate symptoms of
depression. Moreover, skilled Internet users may obtain
emotional support and practical advice through social
media and online support groups, which are known
important factors in preventing and treating depression
[52]. Skilled Internet users among middle-aged and older
adults might also have a stronger sense of self-efficacy
and control over health management [53, 54], potentially
leading to higher OMSS and a lower risk of depression.

Conversely, the study also demonstrated the nega-
tive moderating effect of the unskilled Internet-using
pattern on the relationship between OMSS and depres-
sion among middle-aged and older adults, meaning the
unskilled use pattern significantly weakened the effect
of OMSS on depression. The relationship between low
OMSS and high risk of depression might be more pro-
nounced in this group due to the dual challenges of
accessing healthcare services and using information

technology. This is primarily attributed to the digi-
tal divide caused by unskilled Internet use, leading to
numerous obstacles in seeking and receiving healthcare
services [55, 56]. Currently, in China, many medical ser-
vices, including appointments, consultations, and elec-
tronic health record management, offer online service
options. However, due to low Internet proficiency, com-
plex operations of Internet hospital systems, and distrust
in online medical services, what should be convenient
services like online appointments, inquiries, and pre-
scription refills become inconvenient for them, further
affecting their OMSS [57]. In order to enhance the digital
skills of the middle-aged and older adults and promote
their better use of network support services to fully uti-
lize the advantages of the Internet, the community can
provide digital skills training and cybersecurity educa-
tion; medical service organizations can collaborate with
relevant technology companies to simplify the design of
online healthcare platforms to ensure that middle-aged
and elderly users can easily get used to the services; and
the government can introduce policies to incentivize
healthcare and technology companies to develop suitable
online services for the middle-aged and the elderly and
set up funds to support the relevant projects.
Interestingly, our findings did not reveal any significant
moderating effects of the controlled Internet-using pat-
tern on the relationship between OMSS and depression
among middle-aged and older adults. This may suggest
that although the controlled Internet-using pattern can
help avoid excessive reliance on the Internet or reduce
potential issues of Internet addiction, considered healthy
digital habits in daily life, it may not provide sufficient
social support, medical consultation, or mental health
resources, which are crucial for improving satisfac-
tion with healthcare services and alleviating symptoms
of depression. Therefore, how to encourage controlled
Internet use among middle-aged and older adults while
enhancing the efficiency of using Internet resources to
meet their medical health and mental health needs would
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be an urgent issue to address. Following studies endeav-
ors ought to investigate whether this outcome is consist-
ent across diverse populations and delve deeper into the
factors contributing to its manifestation.

This study has practical implications. Firstly, given the
frequent occurrence of mental illness epidemics, it con-
centrates on middle-aged and older adults as a particu-
lar risk group, instead of limiting its analysis to patients
with a specific illness, and investigates the direct corre-
lation between OMSS and depression in this population,
providing additional evidence regarding the influence of
medical service satisfaction on the mental health of mid-
dle-aged and older adults. Secondly, rather than focusing
solely on a single Internet use behavior, as most previous
studies have done, this article uses LCA to comprehen-
sively analyze Internet use patterns, considering multiple
variables such as the device, purposes, frequency, and
daily duration of Internet use. By examining the differ-
ences in Internet use patterns among middle-aged and
older adults in the current digital development context, it
provides a basis for future targeted psychological health
interventions for different user groups. Most importantly,
this study innovatively explores how different Inter-
net-using patterns moderate the relationship between
OMSS and depression among middle-aged and older
adults, offering insights and directions for future related
research.

However, there are several limitations to this study.
First, the use of the database is limited to the CFPS sur-
vey, and future research could consider including addi-
tional databases to obtain more representative results.
Second, the measures of Internet use and depression
symptoms were self-reported, which may introduce
recall bias and inaccuracies in capturing Internet use
behaviors. Third, due to the diverse combinations and
measurements of Internet use patterns, it’s necessary
to interpret our results within a specific context com-
pared to similar studies. Additionally, the cross-sectional
nature of the data and the theoretical derivation of the
relationship between OMSS and depression cannot fully
exclude potential endogeneity issues, such as reverse
causality. More rigorous study designs, such as natural
experiments, instrumental variables, or longitudinal data
validation, are needed to determine the causal relation-
ship between the two.

Conclusions

Our research findings indicate a negative correlation
between OMSS and depression among middle-aged
and older adults. Furthermore, the skilled and unskilled
Internet-using patterns play positive and negative mod-
erating roles, respectively, in the influence of OMSS on
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depression, while no moderating effect was observed for
the controlled Internet-using pattern. Our results offer
new insights into the prevention and intervention of
mental health issues among middle-aged and older adults
and highlight the potential mechanisms of internet use
patterns. They underscore the importance of enhancing
clinical attention towards middle-aged and older adults
with internet usage behaviors.
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