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Abstract. In modern society, community management has gained more attention on
children, such as carrying out the three-child policy. On the contrary, the elderly seems be
ignored, so this paper researches the correlation between the quantity of children and the
well-being of the elderly. Employing data from the China Health and Retirement
Longitudinal Study (CHARLS), this research employs an IV-Probit model to elucidate
the correlation between the number of offspring and the aged mental well-being,
specifically depression symptoms. The result suggests that (1) Chinese people have
fertility preference for mix-sex; (2) and parents with more children had a remarkable
negative impact on depression rate when endogeneity was not taken into account, but the
offspring quantity had a non-significant protective effect on parental mental health when
estimated using instrumental variables. In addition, with the aging of society, the mental
health problems of the elderly have attracted much attention. This article uses the
Transformer model to more accurately capture the diverse factors of depression risk in
the elderly and make effective predictions through the advantages of powerful long-range
dependency modeling, self-attention mechanism, and multi-head self-attention.

Keywords: community management, offspring quantity, gender structure of children,
mental health of elderly

1 Introduction

The trend of population aging in China is characterized by a large base and rapid pace, but the
construction of the corresponding old-age security system is clearly lagging behind and
adverse to community management. Family support, especially children supporting will
continue to exist and is the core of the old-age support which means that family old-age care is
still the mainstay of our country's old-age care model[1], and the crucial role played by
children in elderly care underscores their significance for improving parental physical and
mental health [2]. However, the elderly people of the baby boom generation had more children,
but successive generations have fewer children, raising concerns about the support available to
new cohorts of elderly people, which may have an adverse effect on their mental health [3].

PMIS 2024, March 15-17, Changsha, People's Republic of China
Copyright © 2024 EAI
DOI 10.4108/eai.15-3-2024.2346423


mailto:%7b1045998686@qq.coma,
mailto:zhangyr@psych.ac.cn
mailto:chenty@psych.ac.cn

As further detailed consideration given later, adult children serve crucial resources for the
aged people in China where there are potent familial norms and inadequate welfare systems.
With multiple offspring, Chinese old people rarely face a disparity between actual and
anticipated aid from their social networks. So, this investigation intends to illuminate whether
increased birth numbers ameliorate late-life mental health risks within China's population.

Previously, studies investigating fertility - mental health interplay typically employed
descriptive methodologies [4]. Careful explanation is warranted for prior study outcomes due
to the socially influenced fertility and mental well-being. Case in point, unmeasured
socioeconomic status and personal physique can potentially influence both reproductive
activities and well-being, leading to biased results of prior studies. Traditional methods fail to
consider underlying cross-cause interactions. This study drew from prior studies and
employed the gender composition of the first two offspring as an instrumental variable, enable
us to quantify the causal effect of high fertility rates on mental well-being.

In addition, with the arrival of an aging society, depression risk prediction in the elderly has
become a research area that has attracted much attention. Traditional methods often employ
statistics-based models, however, these methods have limitations in capturing complex
long-range dependencies and diverse factors. To address this challenge, this paper proposes a
Transformer-based depression risk prediction method for the elderly. Different from
traditional methods, the Transformer model performs excellently in modeling long-range
dependencies and sensitivity through its powerful self-attention mechanism and multi-head
self-attention. This method more accurately captures the diverse factors of depression risk in
older adults, providing a new and reliable tool for improving prediction accuracy and
personalized intervention. Through the method proposed in this article, we can hope to more
comprehensively understand and deal with mental health problems in older adults.

2 Theoretical Background and Hypothesis

Inquiry into the linkage between childbearing and mental health commenced primarily by
public health scholars, psychologists, and sociologists. Numerous scholarly works dissected
the prolonged impact of childbirth on mental well-being [5][6]. Sociologists emphasized the
importance of children's social networks for aged parents [7]. Children can provide social aid
along with routine assistance to their parents, so more children may be able to prevent feelings
of loneliness in old age. Not only that, but parenthood provides individuals with a sense of
fulfillment and also a sense of intent and significance in their lives, leading to enhanced
welfare and improved mental well-being [8]. Yumeng Wang (2016), using the data from China
Health and Retirement Longitudinal Study(CHARLS), focusing on the elderly’s life
satisfaction, found a profound connection between the offspring quantity and increased life
satisfaction, and childless individuals experienced notably decreased life satisfaction
compared to parents [9]. Shenglong Liu (2020), by means of the data of China Family Panel
Studies (CFPS), focusing on the old parents’ mental status in rural areas, found that the
physiological state of parents who had two or more children were better than those who had
only one child [10].

Some scholars have also provided micro- and macro-socio-psychological theories to explain
why parenting is not connected with improved psychological state [11] [12]. Psychosocially



oriented mental health researchers have debated that the parental emotional gains could be
offset [13], or outpaced by the emotional burdens [14], overshadowed by the numerous
childcare stresses. These obligations, particularly during early childrearing, may undermine
mental well-being [15]. Parenting may limit their ability to engage in other roles and incur
sizable opportunity costs in the meantime. This cumulative stress could impose potential
damage to mental health in later life, particular among large families or financial stressed
households [16]. For mothers, children are even more of a source of stress, financial costs, and
physical pain, so they are more likely to suffer from mental illness. Thus, there were some
researches supporting different view from those mentioned above. Qiang Li (2021), also using
data from CHARLS, focusing on the self rated score of happiness of old parents, tested the
relationship and found that the effect was negatively related, and even was positively related
with old parents’ depression [17]. Dewei Geng (2013) using the data from a survey in urban
area of Shanghai, Wuhan and Xian, focusing the self-rated physical condition of parents,
tested the relationship and also found the effect was negatively related [18].

In the field of research on the effect of the number of children on the psychological health of
the aged people, the existing literature has not produced consistent and uniform conclusions.
Varying interpretations arose due to cryptic complexities in the fertility-health linkage [19].
And large evidence shows a possible bidirectional correlation between elevated fertility and
diminished mental health, challenging conventional assumptions [19][20]. Consequently,
controlling for endogeneity is imperative to detect this association [18]. Hence, this study
adopts an instrumental approach, and addresses two specific questions accordingly.

3 Methods

3.1 Analytical Strategy

Utilizing the 10-item CESD-10, depressive symptoms were assessed during the fourth survey.
These items were derived from the original 20-item CESD, eliminating redundancy.
Respondents were instructed to indicate their feelings over a last-week period, with values
scoring between 0 and 30. The CESD-10, proficiently validated for general groups,
demonstrated reliability and validity within our Chinese community-dwelling elderly
population [21]. Examining cognitive impairment related to depressive symptoms, scores
achieving a minimum of 20 were labeled as depressed patients (D); 10 represented minimal
depressive symptoms (DS) while below ten signified presence of none (NDS) [22] .

This current study utilizes biological offspring quantity as a predictor variable while
leveraging gender composition of the primary couple's first two offspring to establish
predictions. The selected variables are binary, with respondents classified as having identical
(daughter-daughter or son-son) or different (daughter-son or son- daughter) sex combinations
among their two firstborn offspring. As the second offspring's gender reflects natural
randomness, it serves as an outside influence and obviates the necessity for considering
collaterally influencing factors.

Due to the complexity created by blending prevalent high fertility rates with significant
depressive indicators, conventional multivariate analyses may be insufficient. In lieu of
traditional OLS analysis where offspring quantity is hypothesized as external, we have opted



for an instrumental variable methodology [20]. Considering the endogeneity of our key
variable (offspring quantity), we require an instrumental indicator. Luckily, we have a unique
opportunity in the form of the naturally occurring sex ratio among children which can
establish exogeneous I'Vs.

Following van den Broek and Tosi (2020) [20], We tap into the global trend towards
mixed-sex offspring as demonstrated by numerous demographic studies revealing larger odds
of having a third birth after two sons or two daughters, compared with one son and one
daughter [23][24].

Due to random natural and exogenous factors, couples with same sex offspring might have
higher actual fertility rates compared to their counterpart group. Specifically, while certain
observed/unobserved prerequisites for mental health issues such as young age at first birth,
specific personality traits and socio-economic deprivation may correlate with completed
fertility rate, they demonstrate no systematic link with the fertility disparity between two
child-birth cohorts distinguished by the child's gender composition. This paves the way for
calculating a potential causal influence of elevated fertility frequency. Employing this random
assignment, we quantify the causal impact of increased childbearing on mental health through
a two-phase methodology. The first-stage model expresses as equation 1:

Xi=agta Z; + ¢ (1)
In the first stage, an analysis is performed to establish a regression relationship between the
children number X for person i and the exogenous instrument Z, i.e. whether or not the two
oldest offspring are of identical sex. This model presented in Estimate a; denotes the excess
number of children that, owing to the preference for gender balance offspring, parents with the
two oldest children are of the same sex have over parents with the two oldest children are of
different sexes. In this instance, the exogenous distinction in fertility is leveraged in the second
stage to evaluate the potential causal impact of procreating additional offspring on mental
well-being. In the second stage, the model using IV-Probit regression, denotes that the
likelihood of subpar mental status denoted by Y for person i is regressed on X, which
represents the number of children forecasted in the first stage.

Pr(Y; =1) = ¢(Bo + B Xi + 1) (2)
3.2 Analysis of factors influencing depression

In the analysis of influencing factors of depression in the elderly, we focused on a series of
potential influencing factors, including education level, living environment, whether there are
sons, age, number of living children, and gender. This study aimed to gain insights into the
associations between these factors and depressive symptoms in older adults to help develop
more effective interventions and supports.

We conducted this analysis using the Spearman correlation coefficient, a nonparametric
statistical method that is particularly useful for ratings data or rating data converted from
observations of continuous variables. Spearman's correlation coefficient provides a wider
range of correlation conditions and is applicable to various data distribution patterns by
evaluating the rank-order relationship between variables rather than directly considering their
original values.



Specifically, the Spearman correlation coefficient is calculated in a way that can better reflect
the nonlinear relationship between factors affecting depression in the elderly. In our study, we
looked at multiple dimensions such as educational attainment, living environment, having sons,
age, number of living children, and gender. Through the calculation of Spearman correlation
coefficients, we were able to evaluate the rank-order relationships between these factors to
gain a more comprehensive understanding of their potential links to depression levels in older
adults. In the context of Spearman correlation analysis, denoted by p, the correlation
coefficient is determined by the rank difference (d) and the sample size (n). The Spearman
correlation coefficient (p) varies between -1 and 1: 0 indicates no correlation, positive values
indicate a positive correlation, and negative values indicate a negative correlation. A higher p
value indicates a stronger correlation, while a lower p value indicates a weaker correlation.
Specifically, we formalize the Spearman correlation coefficient calculation as:
6xd?
n(nz—ll) )
This analysis method can not only take into account the monotonic relationship between
factors, but also handle different types of data, allowing us to more comprehensively
understand the complex associations between factors affecting depression in the elderly. The
application of this method is expected to provide more targeted directions for future
interventions and support measures to improve mental health and quality of life in older
adults.

p=1-

3.3 Transformer-based depression risk prediction method

When developing a Transformer-based prediction model for elderly depression risk,
comprehensive data preparation is essential. The input features encompass variables such as
educational level, living environment, presence of sons, age, number of living children, and
gender. To effectively train and evaluate the model, a high-quality dataset containing pertinent
information about elderly individuals and their mental health status is crucial.

In the initial data preparation phase, the focus lies on preprocessing steps, including feature
extraction and low-frequency feature filtering. This meticulous preparation ensures that the
model can adeptly capture features relevant to predicting depression risk in the elderly while
minimizing unnecessary interference.

For feature extraction, we leverage a pre-trained Transformer model to encode and extract rich
semantic information. This process encompasses a variety of features such as educational
background, living conditions, familial relationships, and demographic details. Our feature
extraction involves the use of an encoder, comprising multiple layers, each containing a
multi-head self-attention sub-layer and a feed-forward neural network sub-layer.

The self-attention mechanism empowers the model to focus on relevant information from
different features, allowing it to allocate diverse semantic information through multiple
attention heads. The specific calculations involve intricate self-attention mechanisms, enabling
the model to weigh the importance of various input features and effectively learn complex
patterns associated with elderly depression risk prediction. The specific calculation is as
follows:

a (Q,K,V) = softmax (%Z)V 4)



where Q, K, and V denote the query, key, and value matrices obtained through linear
transformation, where d signifies the dimensions of each attention head.

Upon the completion of the encoder layer's output passing through the feedforward neural
network sub-layer, a merging process occurs through residual connections and layer
normalization. This entails combining the outputs of both the multi-head self-attention
sub-layer and the feedforward neural network sub-layer:

H = LayerNorm(X + FFN (a)) %)
In the context of the predictive model, denoted as F, the input feature is represented by X. The
training phase involves utilizing a training dataset containing actual labels, during which the
model parameters undergo fine-tuning. This fine-tuning process aims to minimize the disparity
between the predicted outcome F and the authentic labels within the training data.
Subsequently, the model undergoes an evaluation phase using an independent set of test data.
Various evaluation metrics are then computed to gauge and assess the overall performance of
the model.

F=o(W-H+Db) (6)

Loss = =¥, (FO — F©)° %

Here, F (Drepresents the actual depression risk value, while W and b are learnable parameters.
Overall, the Transformer-based depression risk prediction model for the elderly effectively
achieves the conversion from the family situation characteristics of the elderly to depression
risk prediction by stacking multiple encoder and decoder layers, using self-attention
mechanism and feed-forward neural network. To facilitate training and optimization, each
sub-layer adopts residual connections and layer normalization. Such a design architecture aims
to ensure that the model can efficiently capture important information and improve overall
performance.

4 Experiment

4.1 Data

This current study draws on data from China Health and Retirement Longitudinal Study
(CHARLS, see http://charls.pku.edu.cn/zh-CN), a nationally representative long-term research
project of Chinese adults over 45, featuring community analyses on socioeconomics and
health. The fourth national study encompassed a stimulus collection period from May 2011 till
March 2012 and involved a total sample size of17,641 participants. This report expanded on
the previous concerns by assessing depressive states and cognition. The CHARLS database
was utilized via web in October 2020, gaining prompt approval.

For the purpose of our research, we established eligibility criteria including age, demographics,
and CESD-10 scale results. From a pool of 17,641 individuals completing the fourth CHARLS
follow-up, 3874 met these criteria.

In the current study utilized a cohort of primary respondents over age 60 but with no fewer
than two children. As detailed subsequently, the viability of our analytical technique is
contingent upon people’s common preferences towards mixed-sex progeny. There were some
individuals with missing information about children’ s birth year or the outcome measure, and



also there were some individuals whose second child was not a singleton. All these data is not
suitable for the current study, then after eliminating data that not suitable, we obtain 3874
valid samples nested in 17,641 respondents. Since heteroscedasticity arose from nested data,
we utilized robust standard errors to assess our models accurately. To ensure our findings are
robust, we repeated our analyses whereby one randomly chosen observation dropped from the
sample for all 1023 participants in the fourth investigation. These calculations yielded similar
outcomes to those presented herein.

4.2 Instrumental Variable: Mixed-gender Preference

The descriptive statistical analysis pertaining to this sampled population was delineated in
Table 1. In general, the parent within the sampling population had 3 children. Conforming to
prior researches addressing a demonstrated penchant towards birthing mixed-sex offspring
such as those reported in some researches [25][26][27], the parents wherein both of their the
two oldest offspring were of the same gender exhibited an enhanced total reproductive
quantity compared to their counterparts. In addition, this latter cohort exhibited diminished
instances of subpar psychological well-being, as measured through an assessment of 10 or
above on the CESD-10 scale.

Table 1. Descriptive statistics, CHARLS 2011 (M£SD/%)

Variable All sample Two firstborn children of ~ Two firstborn children of
(n =3874) identical sex different sexes
M=SD/% n M=SD/% n MM+SD/%
Number of children 3.82+1.58 1972 3.91+1.61 1902 3.72+1.53

Suboptimal mental
health(CES-D>20)

Age 68.85+6.92 1972 68.96+7.02 1902 68.75+6.79

Table 2 illustrates the naive probit as well as the instrumental variable probit methodologies
employed for predicting diminished mental health. The naive probit analysis identifies a
pronounced negative correlation between the quantity of offspring and the risk of subpar
mental health. Significantly, as considered previously, the prerequisite of this model implying
that quantity of offspring is an external factor might be somewhat exaggerated, and the
supposition must take into account that the influence may be overestimated due to unidentified
suppressing variables.

42.5% 842 42.7% 803 42.2%

The first stage of the instrumental variable model demonstrated that person had the two oldest
progeny of similar gender tended to conceive an augmentative number of offspring by
approximately 0.19 additional children in comparison to those birthing two oldest progeny
with disparate genders. This disparity between those groups was significantly appreciable
(F-statistic surpassed 10 notably), thereby indicating primary instrument’s effectiveness in
predicting total biological descendants through stage one (F(1, 4898) =43.69, p< .001). The
exogenous fertility disparity across parental groups was employed at stage two to ascertain the



Table 2. Results of two regression models predicting mental health (CES-D >20), CHARLS 2011

Naive probit 1V probit
First stage First stage Second stage
Coef. (SE) Coef. (SE) Coef. (SE)
Number of children oo 0.01 006 008
Sex composition two firstborn children
Identical 0.05
Different -0.19***
Constant -0.50*** 0.05 3.91*** 0.02 -0.43 0.24
Wald test of exogeneity: chi2(1) =0.01 Prob > chi2 =0.93

casual impact of offspring quantity upon mental well-being. Per our hypothesis, the model
revealed no substantial impact of an extra child on subpar mental health. Evaluation was
executed through a Wald test, with statistical relevance defined as p<0.05. This demonstrated
the predictions of the IV-probit model were closer to reality compared with those of the naive
probit model with non-exogeneity assumptions.

4.3 Depression risk prediction results

As shown in Figure 1, we visualized the distribution of participants’ depression levels. A
person with a depression level of more than 20 is considered to be suffering from depression.
We observe that the abscissa represents the depression score, and the ordinate represents the
proportion of the corresponding depression score. One notable feature is that the proportion of
participants with depression scores exceeding 20 points is relatively large, which may indicate
that some elderly people may suffer from more severe depressive symptoms. We need to
further understand the characteristics of this population, such as education level, living
environment, family status, etc., to more fully understand the possible influencing factors of
depressive problems.
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Figure 1 Distribution of depression levels



After conducting Spearman-based analysis of factors influencing depression in the elderly, we
obtained a series of Spearman correlation coefficients to measure the degree of association
between different factors. To present these results more visually, we can use visualization tools
to draw a Spearman correlation coefficient plot (as shown in Figure 2 and Figure 3). For each
pair of influencing factors, namely, living environment (K1), gender (K2), education level
(K3), age (K4), whether you have a son (K5) and the number of living children (K6), we
calculated Pearlman correlation coefficient. The greatest correlation with the degree of
depression in the elderly is educational level. The higher the educational level, the less likely it
is to be depressed. Additionally, depression levels were least related to age.

K1 _

—O 25 —0 20 —0 15 —0 10 —O 05 0.00
spearman

Figure 2 Visualization of Spearman correlation coefficient.
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Figure 3 Heat map of depression-related factors.

As shown in Figure 4, by training the Transformer-based depression risk prediction model for
the elderly for 300 epochs, we observed that the fitting curves of Loss and RMSE showed a
common evolution trend. In the initial stage, as the model learns, Loss and RMSE decrease
rapidly, indicating that the model gradually learns the characteristics of the data and improves
the fitting ability. After about 180 epochs, these two curves gradually flattened out and formed
a stable state. At this point, the model has relatively fully learned the patterns in the data and
achieved good performance on the training set and validation set. Further increasing epochs no
longer significantly improves performance, showing a convergence trend of the model. This
process reflects the learning process of the model, emphasizing that the model has achieved



satisfactory fitting results after 180 epochs, providing a reliable basis for predicting the risk of
depression in the elderly.

Training Loss Curve RMSE during Training
0.40 A
3.5
0.35 A
3.0 1
254 0.30 4
2 @
2.0 Z 0,25 -
1.5 -
0.20 A
1.0 1
0_5 . 015 T
0 100 200 300 0 100 200 300
Epoch Epoch
Figure 4 Curve fittings
5 Conclusion

Drawing on CHARLS data of parents aged 60 and older, this study addresses the question of
whether the offspring quantity has an impact on the mental well-being of people over the age
of 60 in China. Studies investigating the association between offspring quantity and mental
well-being in later life often employed predominantly explanatory design, potentially leading
to biases related to selection or reverse causation. Utilizing an innovative instrumental variable
methodology based on people’s preferences for mixed-sex, we were able to ascertain the
empirical influence of elevated fertility on mental well-being. The results suggest that
additional offspring do not have an effect on mental well-being among Chinese elderly aged
above 60 years old. The result suggests that (1) Chinese people have fertility preference for
mix-sex; (2) and parents with more offspring had a substantial negative effect on depression
measures when endogeneity was not taken into account, but the offspring quantity had a
non-substantial effect on parental mental health when estimated using instrumental variables.

This research indicates a tendency in Chinese elderly for mixed-sex offspring, echoing
previous researches findings [28][29][30]. Influenced by Confucianism, in terms of the
purpose and significance of childbearing, traditional Chinese fertility culture is mainly
manifested in the concepts of "raising children to for the sake of old age", "having many
children for good fortune" and so on. In agrarian societies, families primarily shoulder societal
responsibility for eldercare. So, children always play an important role for elderly care, and
daughters also have the irreplaceable utility of sons [31], especially along with the
development of society [32], and it is often said that "daughters are the coats of their parents".
Therefore, the people of China prefer to have two children, a daughter and a son together to



form a "good" character [33]. So, this result just confirmed previous research which showed
that whether in the past or now, having both children is the highest ideal for Chinese people in
terms of fertility. This result suggests in a sense that the "two-child" and "three-child" birth
policies are in line with Chinese people's birth preferences.

This research validates that the link between offspring quantity and elderly mental well-being
yields inconclusive outcomes with instrumental variable utilization. This is consistent with
some of the results of Chen (2019) [34] who used data of the Chinese Family Tracking Survey
(CFTS) to investigate the correlation between the offspring quantity and depressive symptoms
among older adults. Scholars believe that although the old-age resources of parents with a
small number of children are objectively more scarce, their better inter-generational
relationship with their children and further improvement in social security could offset
limitations due to offspring quantity. Song et al. (2011), from the perspective of an only child's
ability to age, by comparing the standby interaction behaviors of only children with those of
non-only children and their parents, pointed out that only children tend to reside with parents,
and no appreciable distinction was noted between the two groups concerning monetary aid or
emotional contact with their parents [35]. Kruk and Reinhold's (2014) [19] instrumentally
variable analysis found disparities regarding depressive symptoms among multiparous
mothers across several European nations. Notably, depression and loneliness are separate
entities.

Utilizing an identical methodology as this present research, Thijs van den Broek (2020)
discovered increased offspring alleviated potential psychological distress in aging white
mothers above 65 years of age [20]. Thijs van den Broek's results contrast with ours possibly
due to China's social transformation. Notably, its substantial internal migration over recent
decades is corroborated by the Third, Sixth, and Seventh National Censuses, that the floating
population was witnessed a significant escalation from 6.57 million in 1982 to 221.43 million
in 2010, and subsequently reaching 375.82 million by the year of 2020. There are two kinds of
migration-- rural-to-urban labor migration augmented with increasingly educated young adults
relocating to major metropolises [36], with the main body of the migration aged between 22 to
44 years old, which accounts for more than 70% of the total [37]. And this directly led to the
widening of intergenerational spatial distance which constrained the availability of
intergenerational support for the elderly. Shu & Tong (2017) analyzed from the perspective of
intergenerational separation, and found that separation of adult children from their parents
leads to a decrease in intergenerational support [38]. Certainly it could have a considerable
influence on the elderly’ mental well-being [39]. Secondly, the development of the economy
and the social transition might undermine the filial culture as mentioned above. As a result, the
weakening of intergenerational relationships and the alienation of kinship ties surely impacted
the traditional family function of old age care.

Although our instrumental variable methodology guarantees bias-free results, it offers limited
precision, resulting in wide confidence intervals for coefficients. Consequently, the value
assigned to each additional child using this method appears statistically indifferent between
zero and its sizable negative counterpart derived through classic OLS regression. Therefore,
concluding on potential protective effects from additional children for Chinese parents is
challenged by our founding. Moreover, this study utilizes an instrument that reveals old
Chinese parents' inclination towards planning another child if they had no girl or boy amongst
their two oldest offspring. It's important to note that it doesn't anticipate surprise pregnancies,



which can potentially trigger persistent psychological issues into adulthood [40]. Consequently,
the conceivable impact of further children on late-life mental health as explored via these
instrumental variables is invalid for unanticipated births.

Despite these drawbacks, it's noteworthy that an additional child does not wholly influence
mental well-being for Chinese parents. While, currently in China, to tackle the rapidly aging
population and alleviate pressures on elderly single-child households, fertility policies are
progressively being relaxed. But, from the results of this study, it is clear that additional
offspring alone won’t rectify the core problem of family aging, rather, a policy-driven
enhancement in child-parent support quality is necessary. The relevant support policies for
children to perform filial piety should be improved, such as the implementation of a more
humanized and flexible system of family leave and also living arrangements concerning
children with their parents, which will exponentially amplify both the temporal and spatial
availability for children to attend to eldercare matters, providing the necessary daily attention
and emotional comfort for their elderly parents.

In addition, this article introduces a prediction method based on Transformer, which uses a
powerful self-attention mechanism and multi-head self-attention to more accurately capture
the diverse factors of depression risk in the elderly, providing a new and reliable tool for
personalized intervention, and is expected to comprehensively solve the problem of depression
in the elderly. For community management, this research hopes to help government to pay
attention for the elderly besides children.
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