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Abstract

Objectives: This study aims to investigate the impact of digital engagement on urban-rural disparities in depressive symp-
toms among Chinese women.

Methods: Using a dataset from the China Family Panel Studies (CFPS) wave 2020, this study analyzes the impact of digital
engagement on the urban-rural disparity in women’s depressive symptoms using multiple linear regression and recentered
influence function (RIF) models. Furthermore, the extent to which digital engagement affects the urban-rural disparity in
women'’s depressive symptoms was calculated using the RIF decomposition method.

Results: Analysis showed that rural women had significantly higher levels of depressive symptoms compared to urban
women; digital engagement significantly reduced women’s depressive symptoms levels and mitigated the urban-rural dis-
parity for women with moderate to high levels of depressive symptoms, and the mitigating effect was stronger for the highly
depressed sample, but still widened the urban-rural disparity in women’s depressive symptoms overall. In addition, the
results of the RIF decomposition showed that digital engagement explained 28.28% of the urban-rural disparity in women’s
depressive symptoms.

Conclusion: There is a significant disparity in depressive symptoms levels between urban and rural women in China. Digital
engagement reduces women’s depressive symptoms, but it also widens the depressive symptoms disparity between urban
and rural women overall. Digital engagement is potentially positive for reducing women’s depressive symptoms.
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Introduction differences.'' In China, there are differences in the preva-
lence of depressive symptoms among menopausal women

Depression has become a major mental illness worldwide, across  different regions,lz which is related to the

jeopardizing the physical and mental health of human
beings."™ The prevalence of depressive symptoms in
women has increased dramatically in the last decade.’
Major depressive disorder is more prevalent in women
compared to men,® and women are twice as likely as men )
to be diagnosed with depressive symptoms.”® This gap Corresponding author: - R
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urbanization process and the level of modernization and
development.'? Digitalization is another important symbol
of modern social life, and there are also a series of causal
relationships between the use of digital technologies, such
as the Internet, smartphones, and social media, and psychi-
atric disorders such as depression.'*'® Especially during
the COVID-19 outbreak, emotional coping was positively
associated with depression,17 and depression was more
severe in pregnant and postpartum women compared to
the general population.'® Are there urban-rural disparities
in women’s depressive symptoms? Does digital engage-
ment affect women’s depressive symptoms, and if so,
does it mitigate or exacerbate urban-rural disparities in
women’s depressive symptoms? This is an important
topic in relation to human rights'® and health inequalities,*
but no study has yet explored this.

Rural-urban disparities in women’s depressive
symptoms

There is a more complex issue of urban-rural disparities in
women’s depressive symptoms. A study of the United
Kingdom and Ireland showed that there was a more pro-
nounced urban-rural disparity in the prevalence of depres-
sive symptoms among women than among men,?' and
that depressive symptoms increased more rapidly with
age in rural women than in rural men.** Studies on China
have shown that rural residents have significantly higher
depressive symptoms than urban residents,” and that
women among rural students are at higher risk of experien-
cing depression.”* Especially in low- and middle-income
countries, women with low education, widows, divorced
and unemployed women are at higher risk of depression,?
and urban-rural disparities in depressive symptoms are con-
centrated in the group of unpartnered women.”® However, it
has also been found that rural residence reduces the risk of
major depressive disorder and is more protective for young
women than young men.>’ In addition, Romans et al.
showed that the prevalence of depressive symptoms is typ-
ically higher in urban areas than in rural areas,”® which is
mainly due to impaired mental health caused by increased
population density and traffic noise associated with urban-
ization,”® and country-specific differences.® As reducing
mental health disparities between urban and rural areas
has received much attention in scientific and policy
debates,3 1233 further identification of urban-rural disparities
in women’s depressive symptoms is needed.

Digital engagement and women’s depressive
symptoms
Existing research on the relationship between digital

engagement and depressive symptoms in women remains
inconsistent. It is still inconclusive whether digital

engagement exacerbates or alleviates women’s depressive
symptoms. On the one hand, several studies have found
that higher levels of digital engagement are strongly asso-
ciated with the severity of depressive symptoms in both
young and adult women.***> Heavy use of digital media,
the Internet, and daily social media use has a significant
negative impact on the mental health of female adoles-
cents.>*° Furthermore, digital engagement such as using
social media positively affects depressive symptoms,**
individuals who frequently use social media experience
more severe depressive symptoms than light users.*' On
the other hand, several other studies have shown that
digital engagement is not associated with depressive symp-
toms.*? Even during the COVID-19 pandemic, there was no
basis for the claim that digital technology was directly
harmful to mental health.*> In addition, higher digital
engagement was associated with lower levels of depressive
symptoms in older adults, and the effect of digital engage-
ment on depressive symptoms was heterogeneous for older
women aged 60-70 years and rural residents.** Overall,
whether digital engagement exacerbates women’s depres-
sive symptoms or alleviates it, then, is a question worth
examining.

Urban-rural disparities in digital engagement and
women'’s depressive symptoms

Mental health inequality has long existed between urban
and rural residents in China,*>*® which is mainly mani-
fested by the fact that the mental health of urban residents
is significantly better than that of rural residents.®” The
urban-rural disparity in women’s depressive symptoms
is a typical manifestation of mental health inequality, so
what is the effect of digital engagement on the urban-
rural disparity in women’s depressive symptoms? It has
been argued that digital engagement can reduce mental
health inequalities between urban and rural residents,*®
and is a way to alleviate health disparities between
urban and rural areas through online health communi-
ties.*” The inference is that digital engagement can miti-
gate urban-rural disparities in women’s depressive
symptoms.

However, it has also been argued that digital engagement
may also exacerbate urban-rural disparities in women’s
depressive symptoms. While the internet is an easily access-
ible source of health information, it can also create inequal-
ities in access to health information, that relying exclusively
or heavily on electronic technology to disseminate health
information may increase the likelihood of further perpetu-
ating health disparities,” and that the existence of the
digital divide puts the vast majority of those with lower
levels of education, socioeconomic status, and internet
skills at a disadvantaged.”' Particularly in some developing
countries, digital engagement opportunities for women are
challenged” and they are unable to fully enjoy the benefits
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of engagement,” meaning that digital engagement may also
exacerbate urban-rural disparities in women’s depressive
symptoms.

Based on the above, this study proposes three research
questions. (1) Whether there is a significant disparity in
depressive symptoms levels between urban and rural
women. (2) Whether digital engagement associated with
women’s depressive symptoms, and whether this relation-
ship is consistent among urban and rural women. (3)
Whether digital engagement mitigates or exacerbates dis-
parities in depressive symptoms between urban and rural
women, and what the impact effects are.

Methods

Data and participants

The study’s data comes from the China Family Panel
Studies (CFPS) 2020 wave, a nationwide, large-scale,
multidisciplinary social tracking survey program imple-
mented by Peking University. The CFPS program is a
nationwide, large-scale, multidisciplinary social tracking
survey that focuses on a wide range of research topics,
including economic and non-economic well-being, eco-
nomic activity, educational attainment, family relationships
and household dynamics, population migration, health, etc.
The CFPS program conducted initial and follow-up test
surveys in Beijing, Shanghai, and Guangdong in 2008—
2009, and formal interviews in 2010, with a total of seven
waves of official surveys to date. In 2010, the survey was
formally launched. Up to now, seven waves of official
surveys have been conducted in 2010, 2012, 2014, 2016,
2018, 2020, and 2022 (database not updated). The CFPS
sample covers 25 provinces/municipalities/autonomous
regions in mainland China, with a target sample size of
16,000 households, including all household members in
the sample households.

We selected the study participants based on gender and
age. Specifically, all adult females older than 20 years of
age (inclusive) constituted the sample for this study.
Since only the 2020 dataset measures digital engagement,
the CFPS 2020 wave data was selected for this study,
which was conducted in the context of COVID-19 pan-
demic. A total of 10,640 adult women respondents aged
20 years and older were screened in the CFPS 2020 wave
dataset, with an wurban sample consisting of 5551
(52.17%) and a rural sample consisting of 5089 (47.83%).

Measures

Depressive symptoms. These were measured using the sim-
plified CES-D 8-item scale, and it has been measured
since 2018 using the simplified CES-D 8-item self-report
scale that has been accepted in several studies.'>”* The
CES-D 8-item measures the frequency of a variety of

feelings or behaviors that have occurred in the past week
for the respondent, and consists of six positive entries and
two negative entries, with specific entries were (a) I feel
depressed, (b) I find it hard to do anything, (c) I do not
sleep well, (d) I feel pleasant, (e) I feel lonely, (f) I live
happily, (g) I feel sad and upset, and (h) I feel that I
cannot go on with my life. Frequency was measured in
coding using a four-point scale, that is, hardly ever (less
than a day) was coded as 1, some of the time (1-2 days)
was coded as 2, often (3—4 days) was coded as 3, and
most of the time it was coded as 4. Scores on the eight
measurement items were summarized to obtain a composite
index ranging from 8 to 32, with higher values indicating
higher levels of depressive symptoms. In this study, the
Cronbach’s alpha for CES-D-8 was 0.773.

Digital engagement. Existing studies have not yet developed
a measurement scale for digital engagement. Damant et al.
defined digital engagement as the respondents’ adoption of
information and communication technologies (ICT) such as
the Internet, cell phones, and computers, as evidenced by
the use of Internet networks, cell phones, smartphones,
computers, and tablets.” Layte et al. used five digital beha-
viors in their study to measure the respondents’ digital
engagement. These digital behaviors include ‘“‘sharing
photos and videos,” ‘“messaging friends or family,”
“school/college work,” “watching clips/videos,” and
“downloading and listening to music.”** Based on this,
this study measured digital engagement using eight binary
measures (yes/no) of digital engagement behaviors(in the
original questionnaire it was multicategorical, but these
digital use behaviors were not measured uniformly in
CFPS2020, and we coded them dichotomously), which
are: “accessing the Internet on a computer,” ‘“accessing
the Internet on a mobile device,” “using WeChat,”
“posting on social media,” “playing online games,” “shop-
ping online,” “watching short videos,” and “online learn-
ing.” Respondents with these digital engagement
behaviors were coded as 1, otherwise coded as 0. The
scores of the eight digital engagement behaviors were
then aggregated to obtain a digital engagement index
ranging from O to 8 scores, with larger values indicating a
higher degree of digital engagement.

99

Control variables

The control variables in this study were selected from four
aspects: demographic characteristics, economic status, health
status, and residential characteristics. (a) Demographic char-
acteristics (age, marital status, years of education): age and
years of education were self-reported continuous data
from respondents; marital status included married and
unmarried (single, divorced, and widowed). (b) Economic
status (insurance, annual personal income): insurance is
categorized into having at least one insurance and none;
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annual personal income is self-reported continuous data. (c)
Self-assessed health status (body mass index, BMI): self-
assessed health status is a five-point Likert scale; BMI is cal-
culated based on respondents’ self-reported height and
weight. (d) Residence characteristics (residence, residence
region): residence was categorized into two groups: urban
and rural; residence region included five groups: northeast
China, western China, central China, and eastern China.

Statistical analysis

This study first examined whether there is a significant dif-
ference in depressive symptoms levels between urban and
rural women and whether other characteristics are specific-
ally significant between urban and rural areas using the
T-test and ;(2 test (Table 1). Then, OLS models were con-
structed to test the effect of digital engagement on
women’s depressive symptoms in the overall sample,
urban sample, and rural sample, respectively (Table 2),
and endogeneity analysis was conducted. In the following
study, the effect of digital engagement on urban-rural
depressive symptoms disparity among women was ana-
lyzed using the RIF (recentered influence function) model.
The RIF model was used to analyze the effect of digital
engagement on the urban-rural depressive symptoms dis-
parity among women. It is used to measure the effect of a
small change in a sample on a statistic, and the RIF regres-
sion and RIF decomposition model are mainly used to
explore the components of distributional inequality and
intergenerational disparities. Papers by Firpo et al.>® and
Rios-Avila®’ provide a detailed study of the rationale and
implementation of the RIF model. In this study, the RIF
model helps to examine how digital engagement affects
the depressive symptoms disparity among women, and
how it affects the depressive symptoms disparity between
urban and rural women. Through further decomposition, it
was calculated to what extent the variables affect the depres-
sive symptoms disparity between urban and rural women.
Specifically, the effect of digital engagement on the depres-
sive symptoms disparity between urban and rural women
was tested using RIF regression (Table 3), and finally, the
extent to which digital engagement affects the depressive
symptoms disparity between urban and rural women was
measured using the RIF decomposition model (Table 4).

Results

Descriptive statistics of all variables

Table 1 shows the overall profile of the study sample, which
consisted of a total sample of 10,640 females, of which the
rural sample (5089, 47.83%) was slightly less than the
urban sample (5551, 52.17%). The depressive symptoms
score of the overall sample was 13.95 +4.14, where the
results of the T-test and y* test showed that the rural sample

(14.39 +£4.30) had higher depressive symptoms than the
urban sample (13.56 +3.95) (10.37, p <0.001). This suggests
that there is a disparity in women’s depressive symptoms
between urban and rural areas within Chinese women, that
rural women are more depressed than urban women, and
that there is depressive symptoms inequality between urban
and rural women. 90.48% were in marital status, and the
average number of years of education was 5.14 years. In
terms of other variables, Table 1 also shows that there are stat-
istically significant differences between urban and rural
women in the variables of marital status (5.51, p <0.05) and
residence region (303.76, p <0.001). However, no significant
differences were found in other characteristic variables.

Regression analysis results of digital engagement
affect women’s depressive symptoms

Table 2 shows the results of multiple linear regressions of
digital engagement affecting depressive symptoms in
women, including the overall sample, rural and urban
sample. The regression results show that, after controlling
for other variables, digital engagement is negatively asso-
ciated with female depressive symptoms in the overall
sample (—0.141, p<0.001), rural sample (—0.135, p<
0.001), and urban sample (—0.137, p <0.001), respectively.
It suggests that digital engagement can significantly allevi-
ate female depressive symptoms, both in rural and urban
women. To exclude the influence of confounding factors,
this study conducted an endogeneity analysis during
model testing, which showed that all explanatory variables
in the model were exogenous, that is there were no
endogenous variables. Moreover, the control variables
were statistically significant in the overall sample, rural
sample, and urban sample.

The effect of digital engagement on urban-rural
women'’s depressive symptoms disparities

Table 3 shows the results of the RIF regressions, including
the effect of digital engagement at different quantiles of the
urban-rural women’s depressive symptoms disparity.
Regarding the urban-rural disparity in female depressive
symptoms, Table 3 reports the coefficients of digital
engagement at the 10th, 50th, and 90th quantiles, and the
results show that the effect of digital engagement at the
10th quantile on the urban-rural disparity in women’s
depressive symptoms was not statistically significant
(—0.027, p>0.05). However, at the 50th quantile
(=0.174, p<0.001), and 90th quantile (—0.250, p<
0.001), digital engagement was specifically statistically sig-
nificant on the urban-rural female depressive symptoms dis-
parity. It was able to significantly mitigate the depressive
symptoms disparity between urban and rural women, and
the strength of this mitigation effect was greater at the
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Table 1. Descriptive statistics of all variables (N=10,640).

Depressive symptoms Mean (SD) 13.95 (4.14)
Digital engagement Mean (SD) 2.71 (2.35)
Age Mean (SD) 46.31 (15.67)
Marital status

Married n (%) 9627 (90.48%)

Others n (%) 1013 (9.52%)
Years of education Mean (SD) 5.14 (6.18)
Residence

Rural n (%) 5089 (47.83%)

Urban n (%) 5551 (52.17%)
Insurance

None n (%) 1051 (9.88%)

At least one n (%) 9589 (90.12%)
Annual personal income Mean (SD) 0.14 (0.29)

(100,000 RMB)
Self-assessed health status Mean (SD) 2.96 (1.20)
BMI Mean (SD) 22.90 (3.48)
Residence region

Northeast China n (%) 1469 (13.81%)

Western China n (%) 3062 (28.78%)

Central China n (%) 2607 (24.50%)

Eastern China n (%) 3502 (32.91%)

Note: ***p<0.001, *p<0.05.

90th than at the 50th, suggesting that the mitigation effect
was stronger for the sample of highly depressed women.

RIF decomposition results of digital engagement
on urban-rural women’s depressive symptoms
disparities

Table 4 reports the results of decomposing the depressive
symptoms disparity between urban and rural women into

14.39 (4.30) 13.56 (3.95) 10.37%**

2.20 (2.27) 3.18 (2.33) —21.78

46.67 (15.65) 45.97 (15.68) 2.32
5.51%

4640 (91.18%) 4987 (89.84%)

449 (8.82%) 564 (10.16%)

4.2 (5.52) 5.96 (6.63) —14.48
0.40

493 (9.69%) 558 (10.05%)

4596 (90.31%) 4993 (89.95%)

0.08 (0.19) 0.20 (0.35) —20.25

2.95 (1.27) 2.97 (1.13) —0.75

22.89 (3.58) 22.90 (3.39) —0.16
303.76***

617 (12.12%) 852 (15.35%)

1820 (35.76%) 1242 (22.37%)

1294 (25.43%) 1313 (23.65%)

1358 (26.69%) 2144 (38.62%)

characteristic effects using the RIF decomposition. The
RIF decomposition results show that characteristic vari-
ables such as digital engagement explained 57.83% of the
depressive symptoms disparity between urban and rural
women. Specifically, digital engagement exacerbated the
depressive symptoms disparity between urban and rural
women (0.271, p<0.001) with a contribution of 28.28%.
In addition to this, years of education (0.120, p<0.05)
and whether they live in the eastern region (0.114, p<
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Table 2. Regression results of digital engagement affect women’s

depressive symptoms.

Digital engagement

Age

Marital status (ref:
married)

Years of education

Residence (ref: rural)

Insurance (ref: none)

Annual personal
income

Self-assessed health
status

BMI

Residence region
(ref: western
China)

Northeast China

Central China

Eastern China

—0.141%**
(0.023)
—0.031***
(0.005)

—0.311*

(0.136)
—0.046***
(0.011)
—0.534***
(0.080)
—0.645***
(0.137)

0.010

(0.126)

—1.087***

(0.036)
—0.050***

(0.012)

—0.370**
(0.131)
—0.322**
(0.106)

—0.619***

—0.135%**
(0.035)
—0.018**
(0.007)

—0.384

(0.205)
—0.040*

(0.018)

—0.973***
(0.204)

—0.414

(0.266)

—1.140***

(0.050)
—0.041%*

(0.017)

—0.432*
(0.195)
—0.450**
(0.148)

—0.598***

—0.137***
(0.030)
—0.047***
(0.006)

—0.233

(0.183)
—0.060***

(0.014)

—0.336
(0.184)

0.041

(0.145)

—1.014***

(0.050)
—0.053***

(0.016)

—0.306
(0.177)
—0.205
(0.153)

—0.603***

(continued)

Table 2. Continued.

(0.100) (0.147) (0.137)
Constant 21.599*** 21 274*** 21.362***
(0.415) (0.617) (0.564)
Observations 10,640 5089 5551
R-squared 0.121 0.138 0.093
F 107.6*** 66.48*** 47.30***

Note: Robust standard errors in parentheses; ***p<0.001, **p<0.01,
*p<0.05.

0.05) are two important factors that exacerbate the depres-
sive symptoms disparity between urban and rural women,
and their contribution proportions to exacerbate the depres-
sive symptoms disparity between urban and rural women
are 12.53% and 11.94%, respectively. Besides, the effects
of other variables on depressive symptoms disparity
between urban and rural women were not statistically
significant.

Discussion

The urban-rural disparity in women’s depressive symptoms
is a manifestation of mental health access inequality among
women. While previous studies have focused on perspec-
tives such as income inequality’® and differences in
socioeconomic status®™®' among depressed patients, this
study focuses on urban-rural disparities in women’s depres-
sive symptoms.

It confirmed the existence of significant urban-rural dis-
parities in depressive symptoms among Chinese women,
with rural women having significantly higher levels of
depressive symptoms (14.39) than urban women (13.56).
This is mainly due to the significant disparity between
urban and rural areas in China. Some studies have indicated
that the urban-rural disparity is a structural factor that con-
tributes to social inequality in China.®® In terms of mental
health, unequal resource allocation and social participation
between urban and rural China are potential factors contrib-
uting to the different trajectories of depressive symptoms
between urban and rural areas,63 with rural residents
having significantly higher depressive symptoms than
their urban counterparts,”>** and rural older adults having
higher levels of depressive symptoms than their urban
counterparts.®*®>® For Chinese rural women, unemploy-
ment, poorer health or economic status, and lower social
support were positively associated with depressive
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Table 3. Results of digital engagement affect urban-rural
disparities in women’s depressive symptoms.

Digital engagement  —0.027

(0.021)
Age —0.019***

(0.004)
Marital status —0.241

(ref: married)

(0.128)
Years of education —0.011

(0.010)

Residence (ref: rural) —0.214**
(0.070)

Insurance (ref: none) —0.120

(0.107)
Annual personal 0.082
income
(0.129)

Self-assessed health ~ —0.391***

status
(0.030)
BMI —0.026**
(0.010)

—0.174***
(0.031)
—0.046***
(0.006)

—0.740***

(0.201)
—0.043**
(0.015)
—0.668***
(0.109)
—0.629***
(0.173)

0.187

(0.197)

—1.117***

(0.044)
—0.066%**

(0.015)

Residence region (ref: western China)

Northeast China —0.337**
(0.111)

Central China —0.195*
(0.088)

Eastern China —0.313***

—0.370*
(0.172)
—0.354*
(0.143)

—0.553***

—0.250***
(0.056)
—0.019
(0.012)

0.336

(0.316)
—0.079**
(0.026)
—0.678%**
(0.201)
—0.957**
(0.339)

—0.474

(0.283)

—1.813***

(0.093)
—0.069*

(0.030)

—0.286
(0.329)
—0.322
(0.268)

—1.068***

(continued)

Table 3. Continued.

(0.085) (0.136) (0.250)
Constant 12.674***  22.914***  30,537***
(0.343) (0.543) (1.073)
Observations 10,640 10,640 10,640
R-Squared 0.022 0.073 0.067
F 19.71%** 77.59%** 47.36%**

Note: Robust standard errors in parentheses; ***p<0.001, **p<0.01,
*p<0.05.

symptoms.®” This suggests that the urban-rural dichotom-
ous social structure of Chinese society not only reflects
the pattern of economic development in China, but also
contributes to inequalities in the development of the
nation’s mental health.

In fact, there are also national differences in urban-rural
disparities in depressive symptoms.>* For example, the
prevalence of depressive symptoms among rural residents
in the United States is lower than that among urban resi-
dents. " However, rural women in the United States have
a significantly higher risk of perinatal depressive symptoms
than urban women.®® In contrast, there is no urban-rural dis-
parity in depressive symptoms among older Canadians.® In
low-income and developing countries, women’s depressive
symptoms is associated with conditions such as limited eco-
nomic and educational opportunities, economic hardship,
lack of autonomy, forced marriage, domestic violence,
and inadequate family support.”® This implies that there
are broader socioeconomic factors behind the issue of
urban-rural disparities in women’s depressive symptoms.

Digital engagement reduces depressive symptoms
among women overall, as well as among urban and rural
women, which is consistent with previous research find-
ings.** Access to more health information on the Internet
through digital engagement,”"’* opportunities for social
engagement, social activities, and recreation,”* and support-
ive online interactions on social media can reduce depres-
sive symptoms.”* However, this is inconsistent with the
findings of several studies,34’35 37239 which concluded that
high levels of digital engagement negatively impact
women’s mental health and can exacerbate depressive
symptoms in women. It can be inferred that there is a
high degree of heterogeneity in the relationship between
digital engagement and depressive symptoms,*® with
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Table &. RIF decomposition results for urban-rural women’s
depressive symptoms disparities.

Rural 10.928***  0.147
Urban 9.970*** 0.136
Difference 0.958***  0.200 100
Explained 0.549***  0.096 57.38
Unexplained 0.408 0.226 42.62
Digital engagement  0.271***  0.079 28.28
Age —0.016 0.014 —1.64
Marital status (ref: —0.011 0.008 —1.10
married)
Years of education 0.120* 0.060 12.53
Insurance (ref: —0.001 0.003 —0.15
none)
Annual personal 0.054 0.039 5.66
income
Self-assessed health 0.023 0.032 2.45
status
BMI 0.000 0.003 0.04
Residence area (ref:
western China)
Northeast China —0.008 0.015 —0.82
Central China 0.002 0.007 0.20
Eastern China 0.114* 0.045 11.94

Note: ***p<0.001, **p<0.01, *p<0.05.

various modes of digital engagement having distinct effects
on depressive symptoms. People may experience depres-
sive symptoms when they engage excessively on social net-
works,”” as constant social comparison and invasion of
privacy can lead to negative emotions.”® Therefore, when
reducing depressive symptoms in women through digital
engagement approaches, attention needs to be paid to the dif-
ferences between different digital engagement approaches
and their effects on action.

Digital engagement significantly mitigates urban-rural
disparities for women with moderate and high levels of
depressive symptoms, and the mitigating effect of digital

engagement is stronger the higher the level of depressive
symptoms, but not for women with low levels of depressive
symptoms. This suggests that the “digital dividend” effect
is greater than the “digital divide” effect for urban-rural dis-
parities between women with moderate and high levels of
depressive symptoms. This finding is consistent with previ-
ous findings on health inequality among Chinese residents
that digital engagement can help reduce mental health
inequality among urban and rural residents.*” As people
with deep health deprivation, the effect of the Internet
on mitigating health inequality became stronger as well,
and had stronger marginal effects in rural and women’s
groups.*®

The reason for this is that women with moderate and high
levels of depressive symptoms overcame the effects of their
disadvantaged position in the “digital divide” and became
more proactive in accessing health information and engaging
in more online activities through digital engagement.
Similarly, a study on urban-rural disparities in the impact
of the Internet on depressive symptoms among older adults
showed that the mechanisms by which Internet use affected
depressive symptoms differed between urban and rural older
adults, with rural older adults benefiting more.”” This sug-
gests that vulnerable groups, such as the rural elderly and
rural women feel the “digital dividend” effect more.
However, the “digital divide” is still an important obstacle
for women in developing countries, and their opportunities
for digital engagement are still limited.® The Internet can
help users access a wide range of health information, but
those who are more educated, younger, of higher socio-
economic status, and more Internet-savvy are able to
access more health information, leading to unequal access
to health information.® This implies that while digital
engagement narrows urban-rural disparities among women
with moderate and high levels of depressive symptoms,
there is still a need to focus on social factors such as the avail-
ability of women’s digital engagement, as well as individual
factors such as their ability to engage digitally.

It is worth noting that digital engagement actually
exacerbates the urban-rural disparity in overall women’s
depressive symptoms, with a contribution of 28.28%.
This result has both macro-social and micro-individual
causes. At the macro level, China’s dual urban-rural struc-
ture has economic, medical, and educational resources that
are primarily skewed toward cities, urban areas have better
data infrastructure than rural areas, and the gap in data infra-
structure quality between urban and rural areas persists and
is widening,78 which can result in differences in the avail-
ability and likelihood of digital engagement between
urban and rural women, thus exacerbating urban-rural dis-
parities in women’s depressive symptoms. These structural
factors at the societal level may contribute to rural women’s
lack of access to digital resources or limit their digital
exposure, thereby exacerbating urban-rural disparities in
women’s depressive symptoms.
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At the micro level, although digital technologies can
provide support to meet people’s mental health needs, the
digital divide may exclude some people with weaker
digital engagement, thus exacerbating social inequality.”'
One study noted that there is a digital divide between
urban and rural residents, but rural residents are less
likely to use the Internet compared to urban residents, and
women tend to use the Internet less frequently.”®
Exclusion is due to a lack of knowledge, skills, and finan-
cial resources, not due to a lack of willingness.*® Thus,
digital participation exacerbates the urban-rural disparity
in women’s depressive symptoms due to a combination of
macro-social and micro-individual factors. In addition, edu-
cational attainment was the second largest contributing
factor in exacerbating the wurban-rural disparity in
women’s depressive symptoms. This enriches previous
research that education is an important factor in explaining
inequalities in the prevalence of depressive symptoms
among older women®' and that higher education signifi-
cantly exacerbates inequalities in people’s health, both in
urban and rural populations.®” Finally, the fact that
whether one lives in the eastern region contributes more
to urban-rural disparities in women’s depressive symptoms
than in the central and western regions further suggests that
there are more complex factors, such as socioeconomic
development, underlying the issue of urban-rural disparities
in women’s depressive symptoms.

There are also limitations to this study. On the one hand,
this study uses cross-sectional data, which does not allow
causal inference and does not reveal causality and explore
mechanisms of influence. On the other hand, China’s cul-
tural background and urban-rural dual economic structure
may affect the cross-country generalizability of this study.
In addition, the effect of COVID-19 could not be ruled
out in this study, but due to data restrictions, variables
related to COVID-19 were not controlled for; and measure-
ment of digital engagement lacks normative and scientific
validity, and there are no usable scales.

Conclusions

This study focuses for the first time on the link between
digital engagement and urban-rural disparities in women’s
depressive symptoms. The findings not only enrich the
research on the digital divide and mental health inequality,
but also extend the research on feminist psychology and
provide insights into digital psychotherapy, which can
help to bridge the urban-rural women’s mental health gap
by enhancing the depth and breadth of rural women’s
digital engagement. In addition, it also provides new per-
spectives for promoting women’s health equality.
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