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Abstract

Objectives: Depressive symptoms are common among middle-aged and older adults. This
study examined the associations of family structure and its transitions with depressive
symptoms, and the mediating role of intergenerational support. Methods: Participants were
drawn from the first five waves of CHARLS. Family structure and transitions were assessed
at baseline (Wave 1) and Wave 2. Outcome was defined as new-onset depressive symptoms
occurring after Wave 2 among participants who were free of depressive symptoms at both
Wave 1 and Wave 2. A Cox proportional hazards model was used to examine the association
between family structure/transitions and incident depressive symptoms. Parallel media-
tion analysis was conducted to examine the potential mediating effects of intergenerational
support. Results: Compared with two-generation households, skipped-generation house-
holds were associated with a higher risk of depressive symptoms in older adults (HR = 1.30,
95% CI: 1.04-1.63), and transitions from two-generation to skipped-generation households
were also associated with a higher risk (HR = 1.54, 95% CI: 1.06-2.23). Emotional support
partially mediated this association. Conclusions: Older adults living in or transitioning to
skipped-generation households are associated with a higher risk of depressive symptoms,
suggesting that public health efforts should prioritize skipped-generation households and
the processes leading to their formation.

Keywords: depressive symptoms; family structure; intergenerational support; middle-aged
and older adults; CHARLS

1. Introduction

China is undergoing a pronounced demographic aging crisis. In 2024, the population
aged 65 years and older totaled 217 million, comprising 15.4% of the national population [1].
By 2031, China is expected to become a “super-aged” society, with the proportion of people
aged 65 and older exceeding 20% [2]. Aging not only signifies an increased disease burden
but also brings increasingly severe mental health challenges. As a widespread mental
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disorder defined by persistent low mood [3], depressive symptoms are highly prevalent
in older populations. It is associated with cardiovascular diseases, dementia, and suicide
in this demographic [4,5]. Evidence shows that 32.9% of middle-aged and older adults
in China suffer from depressive symptoms, a rate considerably higher than the 3.4%
prevalence observed among the general adult population [6]. The Healthy China 2030 Plan
Outline has also incorporated the promotion of mental health as one of its key initiatives [7].

The family is the primary support system for middle-aged and older individuals,
providing not only emotional comfort and daily care but also serving as a core component of
the social support system [8]. Family structure refers to how family members are organized
and interact within the family system. Stable and functionally intact family structures
provide significant protection for the mental health of middle-aged and older individuals.
However, with the implementation of the family planning policy, accelerated urbanization,
and increased population mobility [9], the outmigration of young and middle-aged adults
has led to a hollowing-out trend in rural areas, while the mobility of the elderly and children
lags [10], leading to a gradual reduction in family size and the number of multigenerational
households [11]. Findings from the Seventh National Population Census (2020) indicate
that the mean household size fell from 3.10 individuals in 2010 to 2.62 individuals [12]. In
contemporary China, intergenerational separation has emerged as a common and well-
recognized aspect of family life [13], which may lead to changes in family structure types
and a gradual reduction in intergenerational interactions among family members.

Family structure represents the external manifestation of intergenerational support,
whereas intergenerational support constitutes the internal function of family structure [14].
Intergenerational support refers to the bidirectional exchange of material and emotional
resources between parents and children [15], primarily encompassing emotional, financial,
and caregiving support [16,17]. Typically, adult children provide financial assistance and
emotional care to their parents, while older adults offer reciprocal support to younger
generations, such as caring for grandchildren. Prior studies indicate that intergenerational
support is related to the risk of depressive symptoms in middle-aged and older popu-
lations [18,19]. Intergenerational relationships within the family directly and positively
influence the acquisition of intergenerational support [20]. Such support may mediate the
association between various factors and depressive symptoms among middle-aged and
older adults [21].

Several cross-sectional studies have explored the relationship between family structure
and depressive symptoms [22,23], but the longitudinal evidence about the change in family
structure is still relatively limited. In addition, the mediating role of intergenerational
support in family structure change and depressive symptoms has rarely been systematically
studied. The aim of this study is to explore the relationship between static family structures
(two-generation, multigenerational, and skipped-generation households), dynamic family
changes, and depressive symptoms in older adults, as well as the potential mediating
role of intergenerational support in this process. Therefore, this study tested the following
hypothesis: both static family structure and dynamic family changes can affect the incidence
of depressive symptoms in the elderly, and intergenerational support may play a mediating
role in this process.

2. Materials and Methods
2.1. Study Design and Population

Data were obtained from CHARLS, a nationally representative cohort of adults aged
45+ and their spouses. The survey aims to assess the impact of population aging on health
and economic outcomes in China [24]. This study used 2011 baseline and 2013 follow-
up data to examine changes in family structure, with participants subsequently tracked
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through 2020. CHARLS was approved by Peking University IRB (IRB00001052-11015), and
informed consent was obtained from all participants. We applied to the CHARLS database
online in January 2025 and were approved quickly.

In accordance with the study objectives, participants were eligible if they were
aged >45 years, had complete household composition information, and were free of de-
pressive symptoms at baseline and the beginning of follow-up (2011 and 2013) to ensure
temporal ordering between household structure and depressive symptoms (Figure 1).
Among the 17,705 participants in the 2011 wave, 5983 individuals with one-generation
households or missing household structure information were excluded. One-generation
households were excluded due to the very small sample size (n = 82, 0.46%), while par-
ticipants with missing household structure information could not be classified reliably.
Subsequently, 2531 participants with depressive symptoms in 2011 or 2013 were excluded
to focus on incident depressive symptoms. In addition, 2005 participants who died or were
lost to follow-up were excluded because outcome status could not be ascertained. A total
of 7186 participants were included in the final analysis.

Wave 1 (2011)
Initial participants

(n=17,705)

\

\-

Excluded:
« Single-generation households (n=82)

4

” Missing household structure data (n=5901)
Depressive symptoms in Wave 1 or 2 (n=2531)

Wave 3 (2015)
Eligible for follow-up

(n=9191)

Excluded:

» Deaths (n=877)
Lost to follow-up (n=1128)

Final analytical sample

(n=7186)

Figure 1. Selection process of the study population.

2.2. Family Structure

This study classified family structure from an intergenerational perspective. Based
on the CHARLS household questionnaire item “What is your relationship with a certain
household member?”, family members were categorized into four generational levels:
parental generation, same generation, child generation, and grandchild generation. Based
on the number and types of generations within the household, family structures were
categorized as one-generation, two-generation, multigenerational, and skipped-generation
households [10]. As one-generation households included only 82 participants (0.46%), only
two-generation, multigenerational, and skipped-generation households were included in
the analysis to ensure model stability and facilitate interpretation of the results.
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2.3. Outcome and Follow-Up

The primary outcome was depressive symptoms, assessed using the CES-D-10 in
CHARLS. The CES-D-10 contains 10 items scored from O to 3, yielding a total score rang-
ing from 0 to 30. Consistent with previous CHARLS-based studies, a CES-D-10 score of
>20 was used in the primary analysis to identify participants with elevated depressive
symptoms, representing a more conservative threshold for clinically meaningful depressive
symptomatology [25]. In the primary analysis, participants who died or were lost to follow-
up during the study period were excluded from the final analytical sample. Follow-up
time was defined as the year of the first occurrence of depressive symptoms or the end of
follow-up minus 2013. Incident depressive symptoms were defined as a binary outcome
(1 = occurrence of depressive symptoms during follow-up, 0 = no occurrence of depressive
symptoms during follow-up).

2.4. Intergenerational Support

In this study, intergenerational support was categorized into three dimensions—
emotional support, financial support, and caregiving support—based on previous CHARLS-
related studies [17]. Emotional support was operationalized as the frequency of intergener-
ational contact using two items from the 2013 CHARLS household questionnaire: “How
often do you see your children?” and “How often do you contact your children via phone,
mail, or text message?” The higher of the two item scores was used for analysis. Emotional
support was measured by the frequency of emotional communication and interaction with
family members. Higher scores indicate higher levels of emotional support. Financial
support was measured by the item “Economic support received from children within the
past year.” Caregiving support was measured by the item “How much time do you spend
caring for your grandchildren?”

2.5. Covariates

The analysis controlled for covariates across three domains: sociodemographic char-
acteristics, health status, and lifestyle factors. Sociodemographic characteristics included
participants” age, sex, educational attainment (illiterate, primary school, or high school
or above), marital status (married or single), residence (urban or rural), and number of
children. Health status variables included body mass index (BMI), self-rated health (poor,
fair, or good), activities of daily living (ADL), instrumental activities of daily living (IADL),
and non-communicable diseases (NCDs). Lifestyle variables encompassed sleep quality,
smoking, and alcohol consumption.

2.6. Statistical Analysis

Descriptive analyses were first conducted to examine the sociodemographic character-
istics and incidence of depressive symptoms across different family structures. Categorical
variables were shown as counts and percentages, and continuous variables as means + SD.
Group differences were assessed using chi-square or t-tests. Cox models were used to
assess the association between family structure and the incidence of depressive symptoms,
with two-generation households as the reference group. Both Model 1 and Model 2 were
constructed and tested using Schoenfeld residuals. Cox proportional hazards models were
used to examine the association between family structure and incident depressive symp-
toms, with two-generation households as the reference group. The time origin for follow-up
was defined as Wave 2. Participants were followed from Wave 2 until the first occurrence of
depressive symptoms, death, loss to follow-up, or the end of the study period (censoring),
whichever occurred first. Only the first occurrence of depressive symptoms was considered
the outcome in the analysis, given repeated assessments across waves. The proportional
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hazards assumption was assessed using Schoenfeld residuals. A p value greater than 0.05
for both the primary exposure variable and the global test was considered to indicate that
the proportional hazards assumption was satisfied.

Further analyses assessed the relationship between changes in family structure and
the risk of depressive symptoms, with subgroup analyses conducted by sex, age, residence,
and educational attainment. Finally, a parallel mediation model was employed using
the regression-based approach implemented in the CMAverse package to examine the
mediating role of intergenerational support. Family structure assessed at Wave 1 was
treated as the exposure, intergenerational support measured at Wave 2 as the mediator,
and incident depressive symptoms occurring after Wave 2 as the outcome. To account for
the time-to-event nature of the outcome, a Cox proportional hazards model was specified
for the outcome model, while linear regression models were used for the mediator models.
All models were adjusted for demographic and health-related covariates. Natural direct
effects, natural indirect effects, total effects, and the proportion mediated were estimated
using 1000 bootstrap resamples to obtain 95% confidence intervals.

In addition, the following sensitivity analyses were conducted: (1) considering the
competing risk between death and incident depressive symptoms, the primary analyses
were repeated using a competing risks model; (2) the main analyses were repeated using
logistic regression; (3) participants in one-generation households were combined with two-
generation households for reanalysis; (4) a more lenient cutoff for depressive symptoms
(CES-D-10 score > 18 and >10) was used as the outcome in a reanalysis.

Missing data were handled using multiple imputation. All p values were two-sided,
with p < 0.05 considered statistically significant.

3. Results
3.1. Baseline Characteristics of Study Participants

A total of 7186 participants were included. The mean age was 55.84 years, and 47.3%
were male. Participants in skipped-generation households were older, had lower educa-
tional attainment, and were more likely to reside in urban areas. Regarding health status,
they reported lower self-rated health and accounted for the highest proportions of ADL
and IADL impairments. In terms of lifestyle, individuals in skipped-generation households
had the highest prevalence of insufficient sleep and were most likely to have two or more
children. Table 1 presents detailed characteristics, and results based on non-imputed data
(Table S1) were largely consistent with those shown in Table 1. For a detailed comparison
of the characteristics of included and excluded participants, see Table S2. For details on
missing values for covariates, see Table S3.

Table 1. Baseline characteristics of study participants by family structure.

Variables

Two-Generation Multigenerational Skipped-Generation

Category Overall Household Household Household P
Number (%) 7186 3148 (43.8) 3354 (46.7) 684 (9.5)
Age, mean (SD), years 55.84 (8.4) 52.04 (7.2) 58.43 (8.2) 60.60 (7.4) <0.001
Gender, n (%) Male 3401 (47.3) 1532 (48.7) 1543 (46.0) 326 (47.7) 0.098
Female 3785 (52.7) 1616 (51.3) 1811 (54.0) 358 (52.3)
Education, n (%) Illiterate 2941 (40.9) 937 (29.8) 1626 (48.5) 378 (55.3) <0.001
Primary school 3355 (46.7) 1672 (53.1) 1428 (42.6) 255 (37.3)
ng};f,f\‘f;(’l or 890 (12.4) 539 (17.1) 300 (8.9) 51 (7.5)
Marital status, n (%) Married 6583 (91.6) 2973 (94.4) 2981 (88.9) 629 (92.0) <0.001
Single 603 (8.4) 175 (5.6) 373 (11.1) 55 (8.0)
Residence, n (%) Rural 5878 (81.8) 2494 (79.2) 2805 (83.6) 579 (84.6) <0.001
Urban 1308 (18.2) 654 (20.8) 549 (16.4) 105 (15.4)
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Table 1. Cont.
. Two-Generation Multigenerational Skipped-Generation
Variables Category Overall Household Household Household P
Numbe; ‘(’f/c)hﬂdre“' One-child family 1262 (17.6) 714 (22.7) 487 (14.5) 61 (8.9) <0.001
No children 60 (0.8) 28 (0.9) 6(0.2) 26 (3.8)
M‘f*;gicl};ﬂd 5864 (81.6) 2406 (76.4) 2861 (85.3) 597 (87.3)
BMI, n (%) Normal 3762 (52.4) 1584 (50.3) 1786 (53.2) 392 (57.3) <0.001
Thinness 549 (7.6) 166 (5.3) 297 (8.9) 86 (12.6)
Overweight 2875 (40.0) 1398 (44.4) 1271 (37.9) 206 (30.1)
Self-rated health, n (%) Fair 3618 (50.3) 1574 (50.0) 1683 (50.2) 361 (52.8) 0.001
Good 1855 (25.8) 868 (27.6) 848 (25.3) 139 (20.3)
Poor 1713 (23.8) 706 (22.4) 823 (24.5) 184 (26.9)
ADL, n (%) No 6404 (89.1) 2863 (90.9) 2966 (88.4) 575 (84.1) <0.001
Yes 782 (10.9) 285 (9.1) 388 (11.6) 109 (15.9)
IADL, n (%) No 6343 (88.3) 2859 (90.8) 2898 (86.4) 586 (85.7) <0.001
Yes 843 (11.7) 289 (9.2) 456 (13.6) 98 (14.3)
NCDs, n (%) 0 2638 (36.7) 1286 (40.9) 1136 (33.9) 216 (31.6) <0.001
1 2200 (30.6) 952 (30.2) 1053 (31.4) 195 (28.5)
>2 2348 (32.7) 910 (28.9) 1165 (34.7) 273 (39.9)
Sleep hours, n (%) 6~9 5056 (70.4) 2310 (73.4) 2284 (68.1) 462 (67.5) <0.001
<6 1820 (25.3) 701 (22.3) 922 (27.5) 197 (28.8)
>9 310 (4.3) 137 (4.4) 148 (4.4) 25 (3.7)
Smoking, n (%) No 5022 (69.9) 2165 (68.8) 2384 (71.1) 473 (69.2) 0.117
Yes 2164 (30.1) 983 (31.2) 970 (28.9) 211 (30.8)
Alcohol gy Tption. No 5585 (77.7) 2443 (77.6) 2621 (78.1) 521 (76.2) 0516
Yes 1601 (22.3) 705 (22.4) 733 (21.9) 163 (23.8)

SD, standard deviation; BMI, body mass index; ADL, activities of daily living; IADL, instrumental activities of
daily living; NCDs, non-communicable diseases.

3.2. Association Between Baseline Family Structure and Incident Depressive Symptoms

Supplementary Table S2 presents the association between baseline family structure

and incident depressive symptoms. After adjustment for relevant covariates, participants

in skipped-generation households showed a modest but statistically significant higher risk

of developing depressive symptoms compared with those in two-generation households

(HR =1.30, 95% CI: 1.04-1.63); no significant difference was found among participants in

multigenerational households. The results were illustrated in Figure 2.

Variable

Multigenerational household
Skipped-generation household

Age
Gender: female

Education: primary school
Education: high school+
Marital status: single

Location: rural
BMI: thin
BMI: overweight

Self-rated health: good
Self-rated health: poor

ADL:YES
IADL:YES
NCDs: 1
NCDs: 22
Sleep: <6
Sleep: >9
Smoking: YES

Alcohol consumption: YES

Number of children
Number of children

:0
122

HR (95% CI
1.06 (0.91-1.23
1.30 (1.04-1.63
0.99 (0.98-1.00
1.84 (1.52-2.22)
0.79 (0.69-0.92)
0.41 (0.29-0.58)
1.23 (0.99-1.52)
0.70 (0.57-0.87)
1.10 (0.87-1.38)
0.87 (0.75-1.01)
0.88 (0.73-1.07)
1.78 (1.53-2.07)
1.39 (1.15-1.67)
1.19 (0.99-1.44)
1.36 (1.14-1.62)
1.40 (1.17-1.68)
1.33 (1.16-1.53)
1.06 (0.77-1.46)
1.16 (0.95-1.40)
1.00 (0.84-1.20)
0.94 (0.41-2.14)
1.38 (1.12-1.70)

P-value
0.445
0.020
0.007

<0.001
0.002
<0.001
0.063
0.001
0.419
0.062
0.210
<0.001
<0.001
0.065
<0.001
<0.001
<0.001
0.741
0.139
0.983
0.875
0.002

Signif

*x

—_—

—_—

T T
0.50 1.0

T 1
2.0 4.0

Figure 2. Association of baseline family structure with risks of depressive symptoms. * p < 0.05,

*% p< 001/ *%%

p <0.001.
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3.3. Association Between Changes in Family Structure and Incident Depressive Symptoms

Supplementary Table S3 presents changes in family structure at the second follow-
up. Among participants who were in two-generation households at baseline, 2017 tran-
sitioned to multigenerational households, and 650 transitioned to skipped-generation
households; among skipped-generation household members at baseline, 13 transitioned to
two-generation households, and 125 remained in skipped-generation households. Table 2
shows the association between changes in baseline household structure and incident de-
pressive symptoms. Compared with participants who remained in stable two-generation
households, those who transitioned from two-generation to skipped-generation households
showed a significantly elevated risk of depressive symptoms (HR = 1.54, 95% CI: 1.06-2.23).

Table 2. Association of changes in family structure with risks of incident depressive symptoms.

Changes HR1 2 (95% CI) P12 HR2 ? (95% CI) p2b

Stable Two-generation household 1 (reference) 1 (reference)
Two-generation to Multigenerational 1.32 (0.95-1.83) 0.102 1.37 (0.98-1.90) 0.061
Two-generation to Skipped-generation 1.50 (1.03-2.17) 0.032 1.54 (1.06-2.23) 0.023

Stable Multigenerational household 1 (reference) 1 (reference)
Multigenerational to Two-generation 0.81 (0.48-1.36) 0.433 0.85 (0.51-1.43) 0.545
Multigenerational to Skipped-generation 1.06 (0.85-1.31) 0.568 1.06 (0.84-1.33) 0.633

Stable Skipped-generation household 1 (reference) 1 (reference)
Skipped-generation to Two-generation 0.84 (0.52-1.39) 0.514 0.89 (0.54-1.46) 0.640
Skipped-generation to Multigenerational 0.43 (0.06-3.11) 0.406 0.45 (0.06-3.25) 0.430

2 HR1 and P1 were unadjusted. ® HR2 and P2 were adjusted for age, gender, education, marital status, residence,
BMI, ADL, IADL, NCDs, sleep hours, smoking, alcohol consumption, and number of children.

3.4. Subgroup Analysis of Family Structure and Incident Depressive Symptoms

To explore the association between family structure and incident depressive symptoms
across various sociodemographic factors, stratified by age, sex, residence, educational
attainment, and self-rated health (Figure 3). The results consistently indicated that skipped-
generation households were associated with an increased incidence of depressive symptoms
across all subgroups. However, no significant interaction effects were observed (interaction
p > 0.05).

Variable Count Percent Levels HR(95%CI) P.value P for interaction
Overall 7186 100.0

'
Multigenerational household - 1.07(0.93-1.23) 0.355
Skipped-generation household b= 1.31(1.06-1.62) 0.012
Age ! 0.369
260 2188  30.4 :
Multigenerational household - 0.96(0.73-1.26) 0.762
Skipped-generation household ~ +— 1.05(0.74-1.49) 0.797
45-60 4998  69.6 ¥
Multigenerational household - 1.07(0.90-1.27) 0.450
Skipped-generation household 1.46(1.09-1.95) 0.011
Gender ' 0.636
Male 3401 47.3 :
Multigenerational household - 1.03(0.80-1.31) 0.842
Skipped-generation housenold  ~— 1.10(0.74-1.62) 0.645
Female 3785 527 i
Multigenerational household - 1.06(0.90-1.26) 0.490
Skipped-generation household ~ #-=— 1.39(1.08-1.80) 0.011
Residence . 0.057
Urban 5878  81.8 !
Multigenerational household Ld 1.01(0.88-1.18) 0.848
Skipped-generation household ~ += 1.23(0.98-1.54) 0.080
Rural 1308 18.2 '
Multigenerational household — 1.58(1.02-2.45) 0.039
ipped-g i : 2.21(1.18-4.16) 0.014
Education . 0.792
llliterate 2941 40.9 :
Multigenerational household w 0.98(0.81-1.19) 0.840
Skipped-generation household ~ #e—t 1.21(0.92-1.58) 0.172
Primary school 3355 467 '
Multigenerational household - 0.98(0.79-1.23) 0.879
Skipped-generation household ~ He— 1.16(0.80-1.69) 0.443
High school and above 890  12.4 '
V

Multigenerational household 1.12(0.56-2.21) 0.753
Skipped—-generation household +—s———— 0.52(0.07-3.94) 0.531

Self-rated health 0.372

j
Fair 3618 50.3 '
Multigenerational household w— 113(0.91-1.41) 0.267
Skipped-generation household ~ $-=— 1.44(1.05-1.99) 0.025
Good 1855 258 ‘
Multigenerational household - 0.92(0.66-1.29) 0.631
Skipped-generation household =1 0.69(0.34-1.39) 0.301
Poor 1713 23.8

Multigenerational household
Skipped-generation household
o

1.09(0.87-1.35) 0.461
1.40(1.02-1.93) 0.040

i

~
©
IS
o

Figure 3. Subgroup of the association between family structure and incident depressive symptoms.
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3.5. Intergenerational Support as a Mediator of Family Structure and Depressive Symptoms

The parallel mediation model was used to examine the mediating roles of three types
of intergenerational support. The results showed that, compared with two-generation
households, skipped-generation households had a significant direct effect on incident
depressive symptoms (3 = 0.3117, p = 0.0187). Bootstrap analysis indicated that the total
indirect effect was statistically significant (Indirect Effect = 0.1453, 95% CI: 0.0163-0.2595).
Among the specific mediation pathways, only emotional support showed a statistically
significant indirect association (Indirect Effect = 0.1652, 95% CI: 0.0637-0.2671), whereas the
indirect effects via financial support and caregiving support were not statistically significant
(both confidence intervals included 0). These findings suggest that the association between
skipped-generation households and incident depressive symptoms may be partially ex-
plained by emotional support, while no significant indirect associations were observed for
financial support or caregiving support; see Figure 4.

Emotional Support

=0.256,P=0.031
Depressive Symptoms

-
-

_0322 7
=0322

7
/7 »\'bb‘
/7 Q//Q'
V4 QQ“-"
/ /,Q‘
<

-
-
Financial Support |- —‘5:—0.005,"

/7
/7

Caregiving Support

Figure 4. The mediating effect of intergenerational support.

3.6. Sensitivity Analyses

Sensitivity analyses were conducted to test robustness. Results from the competing
risks model were consistent with the main analyses (Tables S6 and S7), and repeated
analyses using logistic regression yielded similar conclusions (Tables S8 and S9). When one-
generation households were combined with two-generation households, the association
between baseline family structure and incident depressive symptoms remained stable
(Table S10). Reanalysis using a more lenient depressive symptoms cutoff (CES-D-10 > 18
and >10) produced consistent results (Table S11).
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4. Discussion

Based on CHARLS data, this study systematically examined the correlation between
family structure and its dynamic changes on incident depressive symptoms among middle-
aged and older adults. Skipped-generation households were associated with a higher risk
of depressive symptoms, while no association was observed for multi-generational house-
holds. Transitioning from a two-generation household to a skipped-generation household
also elevated the likelihood of developing depressive symptoms, which highlights that the
dynamic changes in family structure may have an important impact on the mental health
of the elderly. Mediational analysis indicates that emotional support partially mediates the
relationship between grandparent-grandchild household structure and depressive symp-
toms. For the baseline results, although we adjusted for a wide range of socio-demographic,
health, and lifestyle covariates, we could not completely rule out residual confounding from
unmeasured factors. At the same time, it should be emphasized that the above conclusion
should not be interpreted as causality.

The risk of depressive symptoms in middle-aged and older adults is significantly
higher in skipped-generation households compared with two-generation households,
whereas no similar trend is observed for multigenerational households. Unlike two-
generation households, skipped-generation households include grandchildren but no adult
children [26]. This shift transforms grandparents from assisting caregivers into primary
caregivers, a role change that may substantially increase both their daily and psychological
burdens [27]. Grandparents assuming the main caregiving responsibilities often face greater
time pressures, financial strain, and role conflicts, which can elevate levels of psychological
distress [28,29]. In addition, long-term caregiving for grandchildren may limit older adults’
participation in social and leisure activities [30], exacerbating feelings of loneliness and
helplessness. These observations align with the stress process model [31], which posits that
role transitions expose individuals to external stressors that erode psychological resources
and social support networks, increasing emotional exhaustion and stress responses, thereby
raising the risk of depressive symptoms [32]. While these findings provide a plausible
psychosocial explanation, the observed association should be interpreted with caution,
given the potential for residual confounding and selection bias inherent in observational
data. The elevated depressive symptoms risk in skipped-generation households may thus
reflect the psychological burden experienced by middle-aged and older adults under the
dual pressures of reduced social interaction and increased caregiving responsibilities [33].

When a family transitions from a two-generation to a skipped-generation household,
the risk of depressive symptoms in middle-aged and older adults further increases. The
observed transition from two-generation to skipped-generation households likely reflects
broader intergenerational restructuring processes, including adult children leaving the
household due to migration or independent living, changes in co-residence arrangements
following family separation or bereavement, and the subsequent co-residence of grandchil-
dren in the absence of their parents. These changes may shift older adults from a shared
or supportive family role to primary caregivers for grandchildren. This transition often
coincides with the birth or presence of grandchildren, which may lead adult children to
redirect part of their emotional and material support from their parents to their own chil-
dren. Existing studies suggest that adults with more children tend to provide less support
to their parents, whereas most research indicates that intergenerational support has a pro-
tective effect on the mental health of middle-aged and older adults [34,35]. Consequently,
when caregiving responsibilities increase while emotional and material support decline,
older adults are more susceptible to depressive symptoms. In traditional Chinese culture,
grandparental care is a family obligation [36]. More than half of Chinese grandparents
report having participated in grandchild care [37], with approximately 41.43% in urban
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areas and 35.38% in rural areas [38]. However, related studies have also found that older
adults who undertake grandchild caregiving commonly report higher levels of depressive
symptoms [39,40].

Emotional support showed a significant indirect association in the relationship be-
tween skipped-generation households and depressive symptoms among middle-aged and
older adults. In general, emotional support is widely recognized as a protective factor
that may alleviate depressive symptoms and improve psychological well-being [41,42].
However, in our study, emotional support was unexpectedly associated with higher levels
of depressive symptoms, which appears to differ from this conventional understanding.
A more balanced interpretation is that the impact of emotional support may be context-
dependent. While moderate emotional support may buffer psychological distress, high
levels of support could inadvertently undermine older adults’ sense of autonomy and
self-efficacy [43], potentially eliciting feelings of dependence, incompetence, or negative
aging perceptions. In some cases, prolonged emotional involvement may also increase
feelings of guilt or contribute to intergenerational tensions [44], which could adversely
affect psychological well-being. At the same time, reverse causation should be considered.
Older adults with emerging depressive symptoms or greater psychological vulnerabil-
ity may receive increased emotional support from family members or actively seek such
support as part of coping and help-seeking processes. This interpretation is supported by
previous longitudinal evidence suggesting a bidirectional association between depressive
symptoms and social support in older adults, whereby depressive symptoms may also
influence subsequent levels of perceived or received support [45]. Therefore, the observed
positive association in this study may partly reflect reverse causation or dynamic changes
in support exchange patterns rather than a direct adverse effect of emotional support.

Subgroup analyses found that the association between skipped-generation households
and depressive symptoms risk was stable across all stratified groups by age, gender, place
of residence, educational attainment, and self-rated health. Middle-age and older adults
in skipped-generation households within the younger age group (HR = 1.46) and rural
areas (HR = 2.21) exhibited relatively higher depressive symptoms risk. This may relate
to younger grandparents not yet being retired, thereby increasing their childcare burden
in such households. In rural areas, caregiving was typically a long-term and primary
caregiving arrangement [46], limited medical resources and reduced interaction with
adult children may further contribute to the elevated risk of depressive symptoms [47].
Furthermore, sensitivity analysis results align with the primary findings, further validating
the study’s reliability. However, the formal interaction test of all subgroup factors did not
reach significance (all interactions p > 0.05). Therefore, these subgroup differences should
be regarded as exploratory results and cannot be used as evidence of effect modification.

Overall, these findings underscore the importance of considering both family structure
and its dynamic transitions in understanding depressive symptoms among middle-aged
and older adults. By showing that emotional support is associated with the relationship
between skipped-generation living arrangements and incident depressive symptoms, our
findings are consistent with a pattern of partial mediation, although causal mediation
cannot be inferred. These results contribute to the psychiatric epidemiology literature by
extending existing evidence on social determinants of depressive symptoms to a dynamic,
family-based framework and suggest that social role transitions may represent a poten-
tial pathway through which family contexts are linked to mental health trajectories in
aging populations.

Despite the strengths of a large sample size and longitudinal design, several limitations
should be noted. First, data on intergenerational family relationships and depressive
symptoms were based on participant self-reports, which may introduce information bias.
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Secondly, data from CHARLS surveys may pose a risk of selection bias due to lack of
response, sample loss, and other factors. Thirdly, the sample is limited to middle-aged
and elderly people in China, and cannot be extended to Chinese middle-aged and elderly
people who live alone or only with their spouses. Fourthly, depressive symptoms were
assessed using the CES-D-10 screening tool, and the conservative cutoff (>20) may have
underestimated the incidence of depressive symptoms. Fifth, the measurement criteria for
intergenerational support in this study are relatively limited and may not fully capture
important dimensions of support, including relationship quality, directionality, adequacy,
reciprocity, or perceived burden, all of which may affect mental health outcomes. Sixth, the
significance of family changes is uncertain because CHARLS did not record the reasons for
the changes. Seventh, the association between excessive emotional support and increased
risk of depressive symptoms in older adults is speculative and requires further verification.
Finally, although this study found an association between intergenerational families and
the risk of depressive symptoms, as well as significant indirect associations involving
emotional support, the observational nature of the study excluded causal inferences about
mediating pathways. It cannot be ruled out that a reverse causal relationship and residual
confounding of unmeasured factors (such as income and psychosocial resources) may
still exist.

5. Conclusions

This study found that depressive symptoms among middle-aged and older adults
were associated with intergenerational family structure and its transitions. Emotional sup-
port may play a mediating role in this association, suggesting that the impact of family
structure on mental health extends beyond changes in caregiving burden to include dy-
namic adjustments in emotional relationships and social support. These findings highlight
the importance of supporting the psychological adaptation of older adults during changes
in intergenerational family arrangements. However, this study did not establish causal
relationships or fully elucidate the underlying mechanisms.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390 /healthcare14131855/s1, Table S1. Baseline Characteristics of
Participants by Family Structure Using Non-imputed Data. Table S2. Comparison of Baseline Charac-
teristics Between Included and Excluded Participants. Table S3. Missing Data for Covariates. Table S4.
Association of Baseline Family Structure with Risks of Depressive Symptoms. Table S5. Number and
Percentage of the Changes in Family Structure. Table S6. Association of Baseline Family Structure
with Depressive Symptoms Using a Competing Risk Model. Table S7. Association of Changes in
Family Structure with Incident Depressive Symptoms Using a Competing Risk Model. Table S8.
Association of Baseline Family Structure with Depressive Symptoms Using Logistic Regression.
Table S9. Association of Changes in Family Structure with Incident Depressive Symptoms Using
Logistic Regression. Table S10. Association of Baseline Family Structure with Risks of Depressive
Symptoms (Merge One-generation Household). Table S11. Association of Baseline Family Structure
with Risks of Depressive Symptoms (Change the outcome definition).

Author Contributions: Conceptualization: Y.L., YM., Z.P,, P.Z,, L.E. and Y.Z.; Methodology: Y.L.,
YM.,, ].G. and Z.S.; Formal analysis: Y.L., YM., Z.P. and P.Z.; Writing—original draft: Y.L., YM. and
Z.P.; Writing—review and editing: Y.L., YM., Z.P, P.Z,, LEE, ].G., Z.S. and Y.Z.; Visualization: Y.L.,
YM., Z.P. and P.Z.; Funding acquisition: Y.Z.; Supervision: L.E, ].G., Z.S. and Y.Z. All authors have
read and agreed to the published version of the manuscript.

Funding: This study was supported by the 2025 Special Fund for the Nutrition and Health Model
of Chinese Residents’ Breakfast under the Balanced Diet Initiative of the Chinese Nutrition Society
(CNS-RDSF-2025-030).

https://doi.org/10.3390 /healthcare14131855


https://www.mdpi.com/article/10.3390/healthcare14131855/s1
https://www.mdpi.com/article/10.3390/healthcare14131855/s1
https://doi.org/10.3390/healthcare14131855

Healthcare 2026, 14, 1855 12 of 14

Institutional Review Board Statement: This study used publicly available data from the China
Health and Retirement Longitudinal Study (CHARLS). The original CHARLS study was conducted
in accordance with the Declaration of Helsinki and approved by the Institutional Review Board of
Peking University (IRB00001052-11015), and informed consent was obtained from all participants.

Informed Consent Statement: This is not applicable as this study utilizes data from the China Health
and Retirement Longitudinal Study (CHARLS) database (available at https:/ /charls.pku.edu.cn/
(accessed on 9 October 2025).

Data Availability Statement: The CHARLS data are available at http://charls.pku.edu.cn/ (accessed
on 9 October 2025).

Acknowledgments: We thank the CHARLS research and field team and every respondent in the
study for their contributions.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. National Bureau of Statistics of China. China Statistical Yearbook 2024; China Statistics Press: Beijing, China, 2024.

2. Du, P. Current Status of Population Aging and Development of the Social Security System in China. Soc. Sci. Dig. 2023, 7, 31-47.

3.  Bore, M.C,; Liu, X,; Huang, X.; Kendrick, K.M.; Zhou, B.; Zhang, ].; Klugah-Brown, B.; Becker, B. Common and Separable Neural
Alterations in Adult and Adolescent Depression—Evidence from Neuroimaging Meta-Analyses. Neurosci. Biobehav. Rev. 2024,
164, 105835. [CrossRef] [PubMed]

4. Dai, S.; Dai, C.; Wang, D.; Ma, S. Adverse Childhood Friendship and Depression in Later Life: Findings from a National Survey
in China. BMC Psychol. 2025, 13, 856. [CrossRef] [PubMed]

5. Abdoli, N.; Salari, N.; Darvishi, N.; Jafarpour, S.; Solaymani, M.; Mohammadi, M.; Shohaimi, S. The Global Prevalence of Major
Depressive Disorder (MDD) among the Elderly: A Systematic Review and Meta-Analysis. Neurosci. Biobehav. Rev. 2022, 132,
1067-1073. [CrossRef] [PubMed]

6. Wang, Q.; Deng, S. Study on the Influencing Factors of Depression among Middle-Aged and Elderly Individuals Based on
CHARLS 2020. Int. J. Clin. Exp. Med. Res. 2024, 8, 606—614. [CrossRef]

7. The State Council of the People’s Republic of China Outline of the Healthy China 2030 Plan. Available online:
https:/ /www.nhc.gov.cn/guihuaxxs/c100132/201610/ cef9821abcfc4544bb27e2bc533bd7cf.shtml (accessed on 8 June 2026).

8.  Xu, Q. The Impact of Living Arrangements on Depression Levels Among Chinese Older Adults: An Empirical Study Based on
CHARLS Longitudinal Survey Data. Sociol. Rev. 2018, 6, 47-63.

9. Dong, X.; Ng, N.; Santosa, A. Family Structure and Depressive Symptoms among Older Adults in China: A Marginal Structural
Model Analysis. J. Affect. Disord. 2023, 324, 364-369. [CrossRef] [PubMed]

10. Lin, K. The Impact of Household Intergenerational Structure on the Dietary Nutrition of Residents in China Rural Area. Master’s
Thesis, Huazhong Agricultural University, Wuhan, China, 2025.

11.  Zhao, L. China’s Aging Population: A Review of Living Arrangement, Intergenerational Support, and Wellbeing. Health Care Sci.
2023, 2, 317-327. [CrossRef] [PubMed]

12.  National Bureau of Statistics Seventh National Population Census Bulletin. Available online: https://www.stats.gov.cn/zt_18555/
zdtjgz/zgrkpe/dqerkpe/ggl/202302/t20230215_1903998 html (accessed on 25 October 2025).

13.  Jackson, S; Liu, J. The Social Context of Ageing and Intergenerational Relationships in Chinese Families. . Chin. Sociol. 2017, 4, 2.
[CrossRef]

14. Li, C; Jiang, S.; Zhang, X. Intergenerational Relationship, Family Social Support, and Depression among Chinese Elderly: A
Structural Equation Modeling Analysis. ]. Affect. Disord. 2019, 248, 73-80. [CrossRef] [PubMed]

15.  Wang, Y. The Impact of Intergenerational Family Support on Long-Term Care Mode Choices Among Widowed Older Adults.
Master’s Thesis, Zhongnan University of Economics and Law, Wuhan, China, 2024.

16. Zhou, D. The Selection Effect of Intergenerational Support on Older Adults” Activities of Daily Living. Soc. Sci. Forum 2014, 5,
202-207. [CrossRef]

17. Wang, P;; Tao, C. The Influence of Intergenerational Support on Cognitive Functioning among Middle-Aged Chinese: Moderation
by Personal Income. Arch. Gerontol. Geriatr. 2024, 122, 105393. [CrossRef] [PubMed]

18. Lu, Y,; Zhang, J.; Zhou, Z.; He, R.; Zhu, B.; Mao, Y. Age-Specific Associations between Intergenerational Support from Children

and Depression in Middle-Aged and Elderly Chinese: Results from the China Health and Retirement Longitudinal Study. Front.
Psychol. 2025, 16, 1621444. [CrossRef] [PubMed]

https://doi.org/10.3390 /healthcare14131855


https://charls.pku.edu.cn/
http://charls.pku.edu.cn/
https://doi.org/10.1016/j.neubiorev.2024.105835
https://www.ncbi.nlm.nih.gov/pubmed/39084585
https://doi.org/10.1186/s40359-025-03111-2
https://www.ncbi.nlm.nih.gov/pubmed/40751221
https://doi.org/10.1016/j.neubiorev.2021.10.041
https://www.ncbi.nlm.nih.gov/pubmed/34742925
https://doi.org/10.26855/ijcemr.2024.10.012
https://www.nhc.gov.cn/guihuaxxs/c100132/201610/cef9821abcfc4544bb27e2bc533bd7cf.shtml
https://doi.org/10.1016/j.jad.2022.12.067
https://www.ncbi.nlm.nih.gov/pubmed/36566935
https://doi.org/10.1002/hcs2.64
https://www.ncbi.nlm.nih.gov/pubmed/38938584
https://www.stats.gov.cn/zt_18555/zdtjgz/zgrkpc/dqcrkpc/ggl/202302/t20230215_1903998.html
https://www.stats.gov.cn/zt_18555/zdtjgz/zgrkpc/dqcrkpc/ggl/202302/t20230215_1903998.html
https://doi.org/10.1186/s40711-016-0050-1
https://doi.org/10.1016/j.jad.2019.01.032
https://www.ncbi.nlm.nih.gov/pubmed/30716614
https://doi.org/10.14185/j.cnki.issn1008-2026.2014.05.018
https://doi.org/10.1016/j.archger.2024.105393
https://www.ncbi.nlm.nih.gov/pubmed/38452651
https://doi.org/10.3389/fpsyg.2025.1621444
https://www.ncbi.nlm.nih.gov/pubmed/40746462
https://doi.org/10.3390/healthcare14131855

Healthcare 2026, 14, 1855 13 of 14

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Mu, Y; Lu, P; Liu, Q. Intergenerational Support and Depressive Symptoms: Moderating Effects of Community Services and
Smart Health Devices. J. Affect. Disord. 2025, 388, 119602. [CrossRef] [PubMed]

Xiong, B.; Shi, R. The Mechanism of the Influence of Intergenerational Family Relationships on Intergenerational Support in
China: Evidence from the Perspective of Older Parents. Popul. ]. 2016, 38, 102-111. [CrossRef]

Jin, E; Hu, Y. Association between Living Arrangements, Social Support, and Depression among Middle-Aged and Older Adults:
A Mediation Analysis from the CHARLS Survey. Front. Psychol. 2025, 16, 1492495. [CrossRef] [PubMed]

Ma, J.; Liu, W,; Chai, Y.; Wang, ].; Kong, G. Association of the Intergenerational Structure with the Onset of Depressive Symptoms
among Middle-Aged and Older Adults in China. Int. J. Soc. Psychiatry 2024, 70, 1083-1092. [CrossRef] [PubMed]

Cheng, Y.; Sun, ]. “Four Generations under One Roof”: Family Caregiving and Mental Health among Middle-Aged and Older
Adults. Soc. Constr. 2024, 11, 64-85. [CrossRef]

Zhao, Y.; Hu, Y,; Smith, J.P; Strauss, J.; Yang, G. Cohort Profile: The China Health and Retirement Longitudinal Study (CHARLS).
Int. J. Epidemiol. 2014, 43, 61-68. [CrossRef] [PubMed]

Zhou, L.; Ma, X.; Wang, W. Relationship between Cognitive Performance and Depressive Symptoms in Chinese Older Adults:
The China Health and Retirement Longitudinal Study (CHARLS). J. Affect. Disord. 2021, 281, 454-458. [CrossRef] [PubMed]
Chen, F; Liu, G.; Mair, C.A. Intergenerational Ties in Context: Grandparents Caring for Grandchildren in China. Soc. Forces Sci.
Medium Soc. Study Interpret. 2011, 90, 571-594. [CrossRef] [PubMed]

Ma, ].; Xiao, M; Fu, Y.; Zhao, B.; Kong, G. Associations between Intergenerational Structure Transitions, Marital Status Transitions,
and Depressive Symptoms among Chinese Middle-Aged and Older People: Evidence from the China Health and Retirement
Longitudinal Study. Asian J. Soc. Health Behav. 2025, 8, 199. [CrossRef] [PubMed]

Chen, L.; Li, Y.; Yang, Q. The Effect of Grandparenting on the Depression and Life Satisfaction among Middle-Aged and Older
Chinese Adults. Int. |. Environ. Res. Public Health 2022, 19, 10790. [CrossRef] [PubMed]

Danielsbacka, M.; K¥enkova, L.; Tanskanen, A.O. Grandparenting, Health, and Well-Being: A Systematic Literature Review. Eur.
J. Ageing 2022, 19, 341-368. [CrossRef] [PubMed]

Zhao, L.; Wu, L. The Association between Social Participation and Loneliness of the Chinese Older Adults over Time-the
Mediating Effect of Social Support. Int. |. Environ. Res. Public Health 2022, 19, 815. [CrossRef] [PubMed]

Pearlin, L.I,; Menaghan, E.G.; Lieberman, M.A.; Mullan, ].T. The Stress Process. J. Health Soc. Behav. 1981, 22, 337. [CrossRef]
Pearlin, L.I; Mullan, ].T.; Semple, S.J.; Skaff, M.M. Caregiving and the Stress Process: An Overview of Concepts and Their
Measures. Gerontologist 1990, 30, 583-594. [CrossRef] [PubMed]

Wu, Z. The Impact of Grandparenting on Elderlymental Health—An Empirical Study Based on Improved Instrumental Variable
of Community Aggregation Data. Master’s Thesis, Xiamen University, Xiamen, China, 2025.

Almeida, J.; Subramanian, S.V.; Kawachi, I.; Molnar, B.E. Is Blood Thicker than Water? Social Support, Depression and the
Modifying Role of Ethnicity /Nativity Status. J. Epidemiol. Community Health 2011, 65, 51-56. [CrossRef] [PubMed]

Zheng, R.; Yu, M.; Huang, L.; Wang, F,; Gao, B.; Fu, D.; Zhu, J.; Liu, G. Effect of Intergenerational Exchange Patterns and
Intergenerational Relationship Quality on Depressive Symptoms in the Elderly: An Empirical Study on CHARLS Data. Front.
Public Health 2022, 10, 1009781. [CrossRef] [PubMed]

Qiu, EX,; Zhan, HJ; Liu, ].; Barrett, PM. Downward Transfer of Support and Care: Understanding the Cultural Lag in Rural
China. Ageing Soc. 2022, 42, 1422-1447. [CrossRef]

Ko, P-C.; Hank, K. Grandparents Caring for Grandchildren in China and Korea: Findings from CHARLS and KLoSA. ]. Gerontol.
B Psychol. Sci. Soc. Sci. 2014, 69, 646-651. [CrossRef] [PubMed]

Burnette, D.; Sun, J.; Sun, F. A Comparative Review of Grandparent Care of Children in the U.S. and China. Ageing Int. 2013, 38,
43-57. [CrossRef]

Minkler, M.; Fuller-Thomson, E.; Miller, D.; Driver, D. Depression in Grandparents Raising Grandchildren: Results of a National
Longitudinal Study. Arch. Fam. Med. 1997, 6, 445-452. [CrossRef] [PubMed]

Zhao, D.; Zhou, Z.; Shen, C.; Ibrahim, S.; Zhao, Y.; Cao, D.; Lai, S. Gender Differences in Depressive Symptoms of Rural Chinese
Grandparents Caring for Grandchildren. BMC Public Health 2021, 21, 1838. [CrossRef] [PubMed]

Sun, Q.; Wang, Y.; Lu, N.; Lyu, S. Intergenerational Support and Depressive Symptoms among Older Adults in Rural China: The
Moderating Roles of Age, Living Alone, and Chronic Diseases. BMC Geriatr. 2022, 22, 83. [CrossRef] [PubMed]

Shu, Z.; Xiao, J.; Dai, X.; Han, Y.; Liu, Y. Effect of Family “Upward” Intergenerational Support on the Health of Rural Elderly in
China: Evidence from Chinese Longitudinal Healthy Longevity Survey. PLoS ONE 2021, 16, €0253131. [CrossRef] [PubMed]
Warner, L.M.; Ziegelmann, J.P,; Schiiz, B.; Wurm, S.; Tesch-Rémer, C.; Schwarzer, R. Maintaining Autonomy despite Multimorbid-
ity: Self-Efficacy and the Two Faces of Social Support. Eur. J. Ageing 2011, 8, 3-12. [CrossRef] [PubMed]

Ren, K.; Lan, J.; Ge, L.; Zhou, L. The Impact of Intergenerational Support on the Mental Health of Older Adults: A Discussion of
Three Dimensions of Support. Front. Public Health 2025, 13, 1467463. [CrossRef] [PubMed]

Turner, S.T.; Carmel, S.; O’'Rourke, N.; Raveis, V.H.; Tovel, H.; Cohn-Schwartz, E. Social Support and Symptoms of Depression in
Late Life: Bidirectional Associations over Time. Int. J. Environ. Res. Public Health 2022, 19, 16065. [CrossRef] [PubMed]

https://doi.org/10.3390 /healthcare14131855


https://doi.org/10.1016/j.jad.2025.119602
https://www.ncbi.nlm.nih.gov/pubmed/40480378
https://doi.org/10.16405/j.cnki.1004-129X.2016.05.011
https://doi.org/10.3389/fpsyg.2025.1492495
https://www.ncbi.nlm.nih.gov/pubmed/39995427
https://doi.org/10.1177/00207640241255587
https://www.ncbi.nlm.nih.gov/pubmed/38847406
https://doi.org/10.20224/j.cnki.shjs.2024.02.004
https://doi.org/10.1093/ije/dys203
https://www.ncbi.nlm.nih.gov/pubmed/23243115
https://doi.org/10.1016/j.jad.2020.12.059
https://www.ncbi.nlm.nih.gov/pubmed/33360747
https://doi.org/10.1093/sf/sor012
https://www.ncbi.nlm.nih.gov/pubmed/22544978
https://doi.org/10.4103/shb.shb_386_24
https://www.ncbi.nlm.nih.gov/pubmed/41511637
https://doi.org/10.3390/ijerph191710790
https://www.ncbi.nlm.nih.gov/pubmed/36078506
https://doi.org/10.1007/s10433-021-00674-y
https://www.ncbi.nlm.nih.gov/pubmed/36052183
https://doi.org/10.3390/ijerph19020815
https://www.ncbi.nlm.nih.gov/pubmed/35055639
https://doi.org/10.2307/2136676
https://doi.org/10.1093/geront/30.5.583
https://www.ncbi.nlm.nih.gov/pubmed/2276631
https://doi.org/10.1136/jech.2009.092213
https://www.ncbi.nlm.nih.gov/pubmed/19910646
https://doi.org/10.3389/fpubh.2022.1009781
https://www.ncbi.nlm.nih.gov/pubmed/36262237
https://doi.org/10.1017/S0144686X2000152X
https://doi.org/10.1093/geronb/gbt129
https://www.ncbi.nlm.nih.gov/pubmed/24378959
https://doi.org/10.1007/s12126-012-9174-z
https://doi.org/10.1001/archfami.6.5.445
https://www.ncbi.nlm.nih.gov/pubmed/9305687
https://doi.org/10.1186/s12889-021-11886-3
https://www.ncbi.nlm.nih.gov/pubmed/34635088
https://doi.org/10.1186/s12877-021-02738-1
https://www.ncbi.nlm.nih.gov/pubmed/35086485
https://doi.org/10.1371/journal.pone.0253131
https://www.ncbi.nlm.nih.gov/pubmed/34143838
https://doi.org/10.1007/s10433-011-0176-6
https://www.ncbi.nlm.nih.gov/pubmed/28798638
https://doi.org/10.3389/fpubh.2025.1467463
https://www.ncbi.nlm.nih.gov/pubmed/40313498
https://doi.org/10.3390/ijerph192316065
https://www.ncbi.nlm.nih.gov/pubmed/36498138
https://doi.org/10.3390/healthcare14131855

Healthcare 2026, 14, 1855 14 of 14

46. Cong, Z.; Silverstein, M. Custodial Grandparents and Intergenerational Support in Rural China. In Experiencing Grandparenthood:
An Asian Perspective; Springer: Dordrecht, The Netherlands, 2011; pp. 109-127.

47. Thapa, D.K; Visentin, D.; Kornhaber, R.; Cleary, M. Migration of Adult Children and Mental Health of Older Parents “Left
behind”: An Integrative Review. PLoS ONE 2018, 13, €0205665. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390 /healthcare14131855


https://doi.org/10.1371/journal.pone.0205665
https://www.ncbi.nlm.nih.gov/pubmed/30346972
https://doi.org/10.3390/healthcare14131855

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Family Structure 
	Outcome and Follow-Up 
	Intergenerational Support 
	Covariates 
	Statistical Analysis 

	Results 
	Baseline Characteristics of Study Participants 
	Association Between Baseline Family Structure and Incident Depressive Symptoms 
	Association Between Changes in Family Structure and Incident Depressive Symptoms 
	Subgroup Analysis of Family Structure and Incident Depressive Symptoms 
	Intergenerational Support as a Mediator of Family Structure and Depressive Symptoms 
	Sensitivity Analyses 

	Discussion 
	Conclusions 
	References

