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A B S T R A C T   

Background: Parenting practices are associated with early childhood development (ECD), and some evidences 
suggest that mental health might affect parenting practices. However, the interrelationships of mental health, 
parenting practices, and ECD outcomes have not yet been well documented in developing contexts like rural 
China. 
Objective: This paper aims to investigate the interrelationships between the caregiver’s mental health, parenting 
practices, and the child’s ECD outcomes in rural China. 
Methods: A total of 1787 sample households in an undeveloped rural area of western China are enrolled in the 
study. A socioeconomic questionnaire, the Depression, Anxiety and Stress Scale, the Family Care Indicators, the 
Parent and Family Adjustment Scales, and the Bayley Scales of Infant Development version III were used to 
measure the socioeconomic characteristics of sample households, the caregiver’s mental health, parental in-
vestments and parenting skills, and the child’s development outcomes, respectively. Mediation model was then 
applied to estimate the interrelationships. 
Results: The results showed that parental practices significantly mediated between the caregiver’s mental health 
and the child’s cognition, language, motor, and social–emotion development. Through parental investments, one 
standard deviation increases in the caregiver’s mental health test score was associated with the decline in the 
child’s four development scores by 0.6% standard deviation, respectively. Through parenting skills, one standard 
deviation increases in the caregiver’s mental health test score was associated with the decline in the child’s 
language and social-emotional score by 2% and 5% standard deviation, respectively. Different dimensions of 
caregiver mental health, parental investments and skills played heterogeneous roles in the interrelationships. 
Conclusions: Early interventions aimed at improving the caregiver’s mental health, parental investments and 
skills are important and might be effective to improve early childhood development in rural China.   

1. Introduction 

China faces drastic early development delays among children in rural 
areas. A new estimate showed that, in four major subpopulations of rural 
China, 85% of the children aged 0–3 years old were delayed in at least 
one kind of early childhood development (ECD) outcome (Wang et al., 
2019). Especially, 49% of the children exhibited cognitive delays; 52% 
were delayed in language development; 30% were delayed in motor 

development; and 53% delayed in social-emotional development (Wang 
et al., 2019). 

Early development delays would do great harm to the children’s 
lifetime well-being. An emerging body of pieces of evidence revealed 
that poor ECD outcomes would lead to lower earnings in the labor 
market (e.g., Gertler et al., 2014), worse health outcomes (e.g., Heck-
man, 2007; Campbell et al., 2014), and other welfare loss in adulthood 
(e.g., Heckman, 2006). 
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Besides poor ECD outcomes, parenting practices are also far from 
desirable among caregivers in rural China, which further includes fewer 
parental investments and lower parenting skills. On the one hand, 
parental investments are caregiver’s parental expenditures that benefit 
offspring (Clutton-Brock, 1991). Rural families, however, possess fewer 
toys in both quantity and variety for their children (Wang & Yue, 2019; 
Wang & Zheng, 2019). On the other hand, parenting skills refer to the 
parenting styles or attitudes that the caregiver uses for promoting a 
child’s positive outcomes (Sanders, Morawska, Haslam, Filus, & 
Fletcher, 2014). Few rural caregivers, however, actively engage with 
children in positive ways that encourage early development, such as 
telling stories, singing songs, or playing with their children (Luo et al., 
2017; Yue et al., 2017, 2019). All these studies documented that poor 
parenting practices are significant risk factors of ECD outcomes in rural 
families (Luo et al., 2017; Wang & Yue, 2019; Wang & Zheng, 2019; Yue 
et al., 2017, 2019). 

Poor parenting practices could be accompanied by poor mental 
health outcomes of caregivers. Mental health is a noteworthy issue in 
China, and at least 100 million Chinese adults live in the shadow of 
mental disorders (Fan, Pei, & Hou, 2013). Prevalence of mental disease, 
such as depression, is higher among female and rural residents than male 
and urban residents in China (Qin, Wang, & Hsieh, 2018). A recent es-
timate showed that, in four major subpopulations of rural China, 39% of 
caregivers suffered from at least one kind of mental health problem 
(Zhang et al., 2018). Specifically, 25% of rural caregivers had symptoms 
of depression; 29% had symptoms of anxiety; and 16% had symptoms of 
stress (Zhang et al., 2018). Mental health problems could increase 
medical expenditures (Hsieh & Qin, 2018), which might influence the 
caregiver’s parental investments in the child. Also, mental health 
problems could decline social trust and life satisfaction (Hsieh, Liu, & 
Qin, 2019), which might affect the caregiver’s parenting skills in 
interacting with the child. These shreds of evidence indicated that 
parenting practices (in terms of parental investments and parenting 
skills) might mediate in the links between the caregiver’s mental health 
and the child’s ECD outcomes. As far as we know, however, the inter-
relationship chains between them have not yet been well understood. 

The overall goal of this study is to identify the interrelationships 
between the caregiver’s mental health, parenting practices, and early 
child development in rural China. This study has three specific objec-
tives as follows: (1) examining whether the caregiver’s parental in-
vestments and parenting skills mediate between the caregiver’s mental 
health and the child’s ECD outcomes; (2) estimating the indirect effects 
of different dimensions of mental health on early child development 
through parental investments and parenting skills; (3) estimating the 
mediation effects of different components of parental investments and 
parenting skills in the interrelationships. 

To achieve the objectives, the following three study hypotheses were 
proposed: (1) parental investments and parenting skills work as medi-
ators between caregiver mental health and early child development; (2) 
different dimensions of mental health have heterogeneous indirect ef-
fects on child development through parental investments and parenting 
skills; (3) the mediation effects of different components of parental in-
vestments and parenting skills vary across ECD outcomes. 

2. Literature review 

There are a large number of existing works on the links between 
parents’ socio-economic status (SES) and child development. In the 
developed countries, income-related achievement gaps across children 
from different socio-economic backgrounds begin to emerge as early as 
their preschool age (Almond & Currie, 2011; Crook & Evans, 2014; 
Cunha, Heckman, Lochner, & Masterov, 2006; Heckman, 2006; Larson, 
Russ, Nelson, Olson, & Halfon, 2015). In the developing countries, 
similar relationships have also been observed. For example, in Ecuador, 
both parents’ education and family wealth were strongly and positively 
associated with children’s cognitive development (Paxson & Schady, 

2007). Children from high socio-economic backgrounds have also been 
found to do better in cognitive development, in Columbia (Rubio- 
Codina, Attanasio, Meghir, Varela, & Grantham-McGregor, 2015), 
Bangladesh (Hamadani et al., 2014), Madagascar (Fernald, Weber, 
Galasso, & Ratsifandrihamanana, 2011), India, Indonesia, Peru, and 
Senegal (Fernald, Kariger, Hidrobo, & Gertler, 2012). 

In addition to SES backgrounds, caregiver’s mental health is another 
important parental characteristic for child development (Stein et al., 
2014). However, different from the fact that the relationships between 
SES backgrounds and child development have been well studied, while 
the idea that caregiver’s mental health could influence child develop-
ment seems widespread, it is more than difficult to examine the rela-
tionship between them, because the measure of mental health is usually 
not available in most health datasets (Almond, Currie, & Duque, 2018). 
In the absence of direct measures, most studies examined whether an 
exogenous stressful event during pregnancy that is likely to lead to 
maternal stress has negative impacts on child outcomes (Almond et al., 
2018). Such exogenous events in the literature included terrorist attacks 
(Camacho, 2008; Eskenazi, Marks, Catalano, Bruckner, & Toniolo, 
2007), earthquake (Torche, 2011), hurricane (Currie & Rossin-Slater, 
2013), and relative’s death (Persson & Rossin-Slater, 2018). These 
studies showed that the stressful event during pregnancy had signifi-
cantly negative effects on children’s birth outcomes. However, due to 
the limitation of data, these researches could not identify whether early 
child development during age 0–3 is affected by mental health of the 
caregivers, especially when the caregiver is grandmother instead of 
mother of the child. 

Furthermore, the mechanisms underlying the relationships between 
caregiver’s mental health and child development are also complex (Stein 
et al., 2014). Specifically, potential mechanisms include a range of 
different pathways, such as genetic factors (Jonas et al., 2013; Rice et al., 
2010), other biological factors (Davis & Sandman, 2012; Glover, 
O’connor, & O’Donnell, 2010), and environmental factors (Pawlby, 
Hay, Sharp, Waters, & Pariante, 2011; Pearson et al., 2012). 

Based on evidences in the existing literature, the key pathways to 
explain the influence of caregiver’s mental health on child development 
are the parenting practices (Stein et al., 2014). On the one hand, mental 
disorders not only increase medical expenditures (Hsieh & Qin, 2018), 
but also decrease income (Schofield et al., 2011). As a result, caregivers 
with mental disorders face tight budget constraint, and thus reduce 
parental investments in their children. Reduced parental investments, in 
turn, might restrain child development (Carneiro & Heckman, 2002; 
Dahl & Lochner, 2012). On the other hand, mental disorders might 
decline the caregivers’ social trust and life satisfaction (Hsieh et al., 
2019), and affect their parenting skills, such as reducing maternal 
responsiveness towards their children (Pearson et al., 2012; Stein et al., 
2012), decreasing mother–child interactions (Frank & Meara, 2009; 
Stanley, Murray, & Stein, 2004), and increasing intrusive parenting 
behaviors (Feldman et al., 2009; Field, 2010; Jones, Chandra, Dazzan, & 
Howard, 2014). Poor parenting skills are negatively associated with 
child development in cognition, language, and social-emotion (Field, 
2010; Murray, Cooper, Creswell, Schofield, & Sack, 2007; Tronick & 
Reck, 2009). 

To summarize, caregiver’s mental disorders might hinder child 
development through disrupting parenting practices. However, different 
disorders might be associated with specific disruption to different di-
mensions of parenting practices, that in turn, could affect different 
development outcomes of the children (Stein et al., 2014). As far as we 
know, the interrelationship chains have not yet been well documented, 
especially in the developing contexts like rural China. 

3. Methods 

3.1. Sample selection 

This study was conducted in 22 nationally designated poverty 
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counties located in a relatively undeveloped province in northwestern 
China. This province ranked in the bottom half among all provinces in 
2016, in terms of per capita income. 

A three-step protocol was followed to choose the study sample. First, 
there are 245 towns in the sample counties. Based on the sample size 
calculated for a large-scale randomized controlled trial, 118 towns were 
randomly chosen from the sample counties by a random number 
generator. Second, from each sample town, one village was randomly 
chosen to participate in the study. Third, in each sample village, a list of 
all registered births was obtained from the local official. Based on the 
list, all children aged 6–24 months old, and their caregivers were 
sampled in the study. 

In total, 1788 households were invited to participate in the study, 
and they all agreed to do so. However, one sample household did not 
finish the interview, so a total of 1787 sample households were included 
in the study. 

All subjects gave their informed consent for inclusion that was in 
accordance with the Declaration of Helsinki, before participating in the 
study. The Ethics Committee of Stanford University, Stanford, CA, USA 
(No. 35921) and the Peking University Institutional Review Board, 
Beijing, China (No. 17056) approved the study. 

3.2. Data collection 

In the survey, five types of information were collected from each 
sample household: (1) socioeconomic characteristics; (2) caregiver’s 
mental health; (3) parental investments; (4) parenting skills; and (5) 
child’s early development outcomes. 

The following survey instruments were used to collect the data: 

(1) Socioeconomic questionnaire. For each sampled child, the indi-
vidual who takes the most responsibility for child daily care was 
identified as the primary caregiver. The socioeconomic ques-
tionnaire was then administered to each primary caregiver. The 
questionnaire includes the child’s gender, the child’s age, 
whether the child is born with low weight (the child’s birth 
weight < 2500 g), the caregiver’s age, the caregiver’s education, 
and whether the mother is the primary caregiver. The child’s age 
and birth weight were directly taken from his or her birth 
certificate.  

(2) Depression, Anxiety and Stress Scale − 21 Items (DASS-21). As a 
shortened version of the DASS-42, the DASS-21 is a well- 
established instrument to assess the degree of mental disorders 
associated with depression, anxiety, and stress for adults, yielding 
both validity and reliability in clinical samples (Antony, Bieling, 
Cox, Enns, & Swinson, 1998) and non-clinical samples (Henry & 
Crawford, 2005). Its validity has also been verified in China by 
Wang et al. (2016). The inventory includes three subscales 
(depression, anxiety and stress), and each subscale contains 7 
items. It was administered to the primary caregiver of each 
sampled child. They were asked to use the four-point rating scale 
(0 = “did not apply to me at all”, 1 = “applied to me to some 
degree or some of the time”, 2 = “applied to me to a considerable 
degree or a good part of the time”, 3 = “applied to me very much 
or most of the time”) to score the items. As presented in Table A1 
of Appendix A, the Cronbach’s alpha coefficient of the inventory 
is 0.91, which indicates that its internal consistency is adequate 
in the sample (Nunnally, 1978). The total scores are calculated by 
summing up the scores of the relevant items. A higher total score 
of DASS-21 is corresponding to the worse mental health of the 
caregiver.  

(3) Family Care Indicators (FCI). Designed by the UNICEF experts to 
assess parental investments (Frongillo, Sywulka, & Kariger, 
2003), the FCI was an international widely-used instrument with 
both reliability and validity (Hamadani et al., 2010). Previous 
studies have formally translated the inventory into the Chinese 

language to adapt to the local context in rural areas (Wang & Yue, 
2019; Wang & Zheng, 2019). The inventory contains 19 items in 
five subscales in total. It was administered to each primary 
caregiver. The items in three subscales (“sources of play mate-
rials”, “varieties of play materials”, and “play activities”), were 
scored by the 0–1 binary-choice (1 = “yes”; 0 = “no”). The items 
in the other two subscales (“household books” and “magazines 
and newspapers”), were scored by the four-point rating scale 
according to their real quantity (1 = “none”; 2 = “1–2”; 3 =
“3–5”; 4 = “>=6”). As presented in Table A2 of Appendix A, the 
Cronbach’s alpha coefficient of the inventory is 0.75, indicating 
its adequate internal consistency in the sample (Nunnally, 1978). 
The total score was calculated by summing up the scores of the 
relevant items. A higher total score of FCI is corresponding to 
higher parental investments of the caregiver.  

(4) Parent and Family Adjustment Scales (PAFAS). Designed by 
Sanders et al. (2014), the PAFAS is a brief caregiver-report 
measure to assess parenting skills. Its reliability and validity 
have been verified in both developed countries, such as Australia 
(Sanders et al., 2014), and developing countries, such as China 
(Guo, Morawska, & Filus, 2017) and Indonesia (Sumargi, Filus, 
Morawska, & Sofronoff, 2018). The inventory contains 30 items 
in seven subscales in total: parental consistency (5 items), coer-
cive parenting (5 items), positive encouragement (3 items), 
parent–child relationship (5 items), parental adjustment (5 
items), family relationships (4 items), and parental teamwork (3 
items). It was administered to each primary caregiver. They were 
asked to use the four-point rating scale (0 = “not true of me at 
all”; 1 = “true of me a little or some of the time”; 2 = “true of me 
quite a lot or a good part of the time”; 3 = “true of me very much 
or most of the time”) to score the items. In the inventory, 18 out of 
the 30 items are designed as positive scored (higher scores indi-
cating lower dysfunction levels) and the rest 12 items are 
designed as reverse scored (higher scores indicating higher 
dysfunction levels). For the 12 reverse-scored items, we used 
three minus their original scores to keep consistency across all 
items. As presented in Table A3 of Appendix A, the Cronbach’s 
alpha coefficient of the inventory is 0.77, suggesting that its in-
ternal consistency is adequate in the sample (Nunnally, 1978). 
The total score was calculated by summing up the scores of the 
relevant items. A higher total score of PAFAS is corresponding to 
the higher parenting skills of the caregiver.  

(5) Bayley Scales of Infant Development version III (BSID-III). 
Developed by Bayley (2006) to access the child’s early develop-
ment under age three, the BSID-III is a golden-standard instru-
ment that is widely used around the world. Previous studies have 
formally translated the inventory into the Chinese language to 
adapt to the local context in rural areas (Wang et al., 2019). The 
cognitive, language and motor subscale scores are based on the 
child’s successful completion of the tasks, while the social- 
emotional subscale score is based on the caregiver’s responses 
to questions developed from the Greenspan Social-Emotional 
Growth Chart (Greenspan, 2004). Before the fieldwork, all enu-
merators had taken a week-long intensive training course on how 
to administer the BSID-III, but they were all blind to the study. 
During the fieldwork, the trained enumerators used a detailed 
scoring sheet and a standardized set of toys to administer the test 
for each sampled child, when their caregiver was present, but the 
caregiver was not allowed to help the child. The subscale reli-
ability coefficients are all above 0.8, indicating their adequate 
internal consistency in the sample (Nunnally, 1978). Higher 
subscale scores are corresponding to better development out-
comes of the child. 
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3.3. Statistical analysis 

The following mediation model was used to estimate the in-
terrelationships between the caregiver’s mental health, parenting 
practices, and child development: 

developmenti = α+ β1dassi + β2pinvesti + β3pskilli + γXi + uj + εi (1)  

pinvesti = α+ β4dassi + γXi + uj + εi (2)  

pskilli = α+ β5dassi + γXi + uj + εi (3)  

where the dependent variable developmenti include the child’s four 
development scores in BSID-III (cog, lang, motor, soemo); the indepen-
dent variable is the caregiver’s total DASS-21 score (dass) measuring 
mental health; the two mediate variables are the caregiver’s FCI total 
score (pinvest) measuring parental investments and the caregiver’s 
PAFAS total score (pskill) measuring parenting skills; the control vari-
ables include the socioeconomic characteristics Xi (the child’s gender, 
the child’s age, whether the child is born with low weight, the care-
giver’s age, the caregiver’s education, and whether the mother is the 
primary caregiver), and the county fixed effects (county FE) uj that ac-
count for the unobserved heterogeneity at the county level; and εi is the 
random error term. The coefficient β1 captures the direct effect of 
caregiver mental health on the child development. The product term 
β2β4 captures the indirect effect through the parental investment, and 
β3β5 captures the indirect effect through the parenting skill. 

Furthermore, to identify which dimension of mental health 
(depression, anxiety, and stress) harms the caregiver and the child more, 
the DASS-21 three subscale scores (dass_d, dass_a, dass_s) were used to 
replace the total DASS-21 score as the independent variables in the 
model, and indirect effects of the three subscale scores through parental 
investments and parenting skills were estimated again. Similarly, to 
identify which component of parental investments and which compo-
nent of parenting practices strongly mediates in the interrelationship 
chains, the FCI five subscale scores (soutoy, vartoy, playact, book, magz) 
and the PAFAS seven subscale scores (consist_p, coer_p, encour_p, rela_pc, 
adjust_p, rela_fmy, team_p) were then used to replace the FCI total score 
and the PAFAS total score as mediate variables, and the indirect effects 
through these mediators were estimated. 

To test the statistical significance of the indirect effects, following 
Preacher and Hayes (2008), three types of 95% confidence interval (CI), 
including the percentile 95% CI, the bias-corrected (BC) 95% CI, and the 
bias-corrected and accelerated (BCa) 95% CI, were computed, respec-
tively. The indirect effect is considered statistically significant if the zero 
does not fall into the range of the CIs. 

All statistical analyses were performed by using the statistical soft-
ware Stata 15.0. p values below 0.05 were considered statistically 
significant. 

4. Results 

4.1. Descriptive statistics 

Table 1 presents the descriptive statistics in the sample. In terms of 
child development, the mean ± SD of the child’s BSID-III cognitive, 
language, motor, and social-emotional subscale scores were 96.0 ± 12.6, 
92.5 ± 13.5, 97.3 ± 16.5, and 86.0 ± 15.3, respectively. In terms of 
mental health, the mean ± SD of the caregiver’s DASS-21 total score was 
9.38 ± 8.50. In terms of parental investments and parenting skills, the 
mean ± SD of the caregiver’s FCI total score and PAFAS total score were 
12.77 ± 4.56 and 61.78 ± 7.81, respectively. In terms of socioeconomic 
characteristics, on average, slightly over half (52%) of children were 
male; children were < 15 months old; four percent of children had low 
birth weight; caregivers were around 35 years old; caregivers’ 
completed education was about eight years; 69% of the mother was the 

primary caregiver in the households. 

4.2. Estimates of the interrelationships 

Table 2 presents the estimates of the mediation model. Panel A re-
ports the unadjusted estimates. As presented in row (1), the direct effect 
of the caregiver’s DASS-21 total score on the child’s four development 
outcomes (cognition, language, motor, and social-emotion) are not 
statistically significant at the 5% level (row 1; columns 1 – 4). The 
caregiver’s FCI total score, however, is positively associated with all four 
development outcomes of the child at the 1% level (row 2; columns 1 – 
4). The caregiver’s PAFAS total score is also positively and significantly 
associated with the child’s language score and social-emotional score 
(row 3; columns 2, 4). In the meantime, the caregiver’s DASS-21 total 
score is negatively associated with the FCI total score (row 1; column 5) 
and the PAFAS total score (row 1; column 6) at the 1% level. 

Panel B reports the adjusted estimates that are almost identical to the 
unadjusted estimates. One standard deviation (SD) increase in the 
caregiver’s FCI total score is significantly associated with a 0.12 SD, 0.11 
SD, 0.12 SD, and 0.11 SD increase in the child’s four development 
scores, respectively (row 5; columns 1 – 4). One SD increase in the 
caregiver’s PAFAS total score is significantly associated with 0.07 SD 
and 0.23 SD increase in the child’s language score and social-emotional 
score, respectively (row 6; columns 2, 4). In the meantime, one SD in-
crease in the caregiver’s DASS-21 total score is significantly associated 
with 0.05 SD decline in the FCI total score (row 4; column 5), and 0.20 
SD decline in the PAFAS total score (row 4; column 6). 

4.3. Mediation effects of parental investments and parenting skills 

Table 3 presents the estimated indirect effects of the caregiver’s 
DASS-21 total score on the child’s BSID-III scores through parental in-
vestments and parenting skills based on the adjusted estimates. The 
indirect effects through parental investments on the child’s four devel-
opment outcomes are all significantly smaller than zero at the 5% level. 
Through parental investments, one SD increase in the caregiver’s DASS- 
21 total score is significantly associated with the decline in the child’s 
four development scores by 0.6% of one SD, respectively (rows 1 – 4; 
column 1). Additionally, the zero does not fall into the range of the 
corresponding 95% CIs (rows 1 – 4; columns 3–5), which strongly sug-
gests that the indirect effects through parental investments are statisti-
cally significant. Furthermore, the indirect effects through parenting 
skills on the child’s language and social-emotional development are also 
significantly negative at the 1% level (rows 6, 8; column 1), which is 
verified by the corresponding 95% CIs (rows 6, 8; columns 3–5). 
Through parenting skills, one SD increase in the caregiver’s DASS-21 

Table 1 
Descriptive statistics (N = 1787 for all variables).  

Variable Definition Mean ± SD 

Dependent variable 
cog child’s cognitive subscale score in BSID-III 95.97 ± 12.55 
lang child’s language subscale score in BSID-III 92.47 ± 13.50 
motor child’s motor subscale score in BSID-III 97.29 ± 16.48 
soemo child’s social-emotional subscale score in BSID-III 86.04 ± 15.29 

Independent variable 
dass caregiver’s DASS-21 total score 9.38 ± 8.50 

Mediate variable 
pinvest caregiver’s FCI total score 12.77 ± 4.56 
pskill caregiver’s PAFAS total score 61.78 ± 7.81 

Socioeconomic characteristics 
male 1 = child is male, 0 = no 0.52 ± 0.50 
month child’s age in months 14.44 ± 5.40 
lbw 1 = child is born with low weight, 0 = no 0.04 ± 0.20 
cage caregiver’s age 35.38 ± 12.28 
cedu caregiver’s completed year of education 8.05 ± 3.32 
momcare 1 = mother is the child’s primary caregiver, 0 = no 0.69 ± 0.46  
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total score is significantly associated with the decline in the child’s 
language and social-emotional scores by 2% and 5% of one SD, 
respectively. 

Table 4 presents the estimated indirect effects of the caregiver’s 
DASS-21 subscale scores on the child’s BSID-III scores through parental 
investments and parenting skills. For the child’s cognitive score (Panel 
A), the indirect effect of the caregiver’s depression subscale score 
through parental investments is statistically significant, with the effect 

size of − 0.02 SD (row 1). For the child’s language score (Panel B), the 
indirect effects of the caregiver’s depression subscale score through both 
parental investments and parenting skills are statistically significant, 
with the effect size of − 0.02 SD (row 7) and − 0,01 SD (row 8), 
respectively. For the child’s motor score (Panel C), the indirect effect of 
the caregiver’s depression subscale score through parental investments 
is statistically significant, with the effect size of − 0.02 SD (row 13). For 
the child’s social-emotional score (Panel D), the indirect effects of the 
caregiver’s depression subscale score through both parental investments 
and parenting skills are statistically significant, with the effect size of 
− 0.02 SD (row 19) and − 0,04 SD (row 20), respectively; and the indirect 
effect of the caregiver’s stress subscale score through parenting skills is 
also statistically significant, with the effect size of − 0.02 SD (row 24). 

Table 5 presents the estimated indirect effects of the caregiver’s 
DASS-21 total score on the child’s BSID-III scores through different 
components of parental investments and different components of 
parenting skills. For the child’s cognitive development (Panel A), variety 
of play materials (row 2), parental consistency (row 6), and coercive 
parenting (row 7) are significant mediators, through which a one SD 
increase in the caregiver’s DASS-21 total score is associated with the 
decline in the child’s cognitive score by 1%, 0.2%, 1% of one SD, 
respectively. For the child’s language development (Panel B), variety of 
play materials (row 14) is the strongest mediator, followed by coercive 
parenting (row 19) and family relationships (row 23), through which a 
one SD increase in the caregiver’s DASS-21 total score is associated with 
the decline in the child’s language score by 2%, 1%, 0.8% of one SD, 
respectively. 

For the child’s motor development (Panel C), variety of play mate-
rials (row 26) and coercive parenting (row 31) are significant mediators, 
through which a one SD increase in the caregiver’s DASS-21 total score 
is associated with the decline in the child’s motor score by 2% and 1% of 
one SD, respectively. For the child’s social-emotional development 
(Panel D), variety of play materials (row 38), number of play activities 
(row 39), coercive parenting (row 43), and parental adjustment (row 46) 
are significant mediators, through which a one SD increase in the 
caregiver’s DASS-21 total score is associated with the decline in the 
child’s social-emotional score by 0.6%, 0.6%, 1% and 2% of one SD, 

Table 2 
Estimates of the interrelationships between the caregiver’s DASS-21 total score, FCI total score, PAFAS total score, and the child’s BSID-III scores (N = 1787).   

cog lang motor soemo pinvest pskill  
(1) (2) (3) (4) (5) (6) 

Panel A. Unadjusted estimates 
(1) dass 0.006 

(0.02) 
− 0.06 
(0.03) 

− 0.001 
(0.02) 

− 0.02 
(0.02) 

− 0.12*** 
(0.02) 

− 0.22*** 
(0.02) 

(2) pinvest 0.13*** (0.02) 0.16*** (0.02) 0.19*** (0.03) 0.10*** (0.02)   
(3) pskill 0.06 

(0.03) 
0.05** (0.02) − 0.01 

(0.02) 
0.23*** (0.02)    

Panel B. Adjusted estimates 
(4) dass 0.004 

(0.02) 
− 0.04 
(0.02) 

− 0.04 
(0.02) 

− 0.04 
(0.02) 

− 0.05** 
(0.02) 

− 0.20*** 
(0.03) 

(5) pinvest 0.12*** (0.03) 0.11*** (0.02) 0.12*** (0.02) 0.11*** (0.02)   
(6) pskill 0.03 

(0.03) 
0.07** (0.03) 0.02 

(0.02) 
0.23*** (0.03)   

(7) male − 0.06 
(0.05) 

− 0.22*** 
(0.05) 

− 0.04 
(0.04) 

0.009 (0.05) − 0.06 
(0.04) 

− 0.05 
(0.04) 

(8) month − 0.004 (0.005) 0.03*** (0.005) 0.09*** (0.004) 0.009** 
(0.004) 

0.03*** 
(0.004) 

− 0.02*** 
(0.004) 

(9) lbw − 0.41*** 
(0.14) 

− 0.28** 
(0.13) 

− 0.24** 
(0.10) 

− 0.32** 
(0.13) 

− 0.09 
(0.13) 

− 0.06 
(0.15) 

(10) cage − 0.001 
(0.004) 

0.0002 
(0.004) 

− 0.004 
(0.003) 

0.003 
(0.004) 

0.005 
(0.004) 

− 0.001 (0.003) 

(11) cedu 0.02** (0.009) 0.03*** (0.009) 0.02*** (0.008) − 0.005 
(0.008) 

0.09*** 
(0.007) 

0.03*** 
(0.008) 

(12) momcare − 0.21** (0.11) − 0.05 
(0.11) 

− 0.25*** (0.09) − 0.15 
(0.10) 

0.23** 
(0.10) 

− 0.13 (0.09) 

(13) County FE Yes Yes Yes Yes Yes Yes 

Notes: (i) Standardized coefficients are reported in the table, and robust standard errors clustered at the village level are presented in parentheses. (ii) *** p < 0.01; ** p 
< 0.05. 

Table 3 
Estimates of the indirect effects of the caregiver’s DASS-21 total score on the 
child’s BSID-III scores through parental investments and parenting skills (N =
1787).  

Indirect 
Effect 

Point 
Estimate 

Bootstrap 
S. E. 

95% CI 
(Percentile) 

95% CI 
(BC) 

95% CI 
(BCa) 

through 
mediators 

(1) (2) (3) (4) (5) 

(1) pinvest 
on cog 

− 0.006** 0.003 (− 0.01, 
− 0.001) 

(− 0.01, 
− 0.003) 

(− 0.01, 
− 0.003) 

(2) pinvest 
on lang 

− 0.006** 0.003 (− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(3) pinvest 
on motor 

− 0.006** 0.003 (− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(4) pinvest 
on soemo 

− 0.006** 0.003 (− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(5) pskill on 
cog 

− 0.006 0.005 (− 0.01, 
0.003) 

(− 0.01, 
0.005) 

(− 0.01, 
0.005) 

(6) pskill on 
lang 

− 0.02*** 0.004 (− 0.02, 
− 0.005) 

(− 0.02, 
− 0.003) 

(− 0.02, 
− 0.003) 

(7) pskill on 
motor 

− 0.005 0.004 (− 0.01, 
0.003) 

(− 0.01, 
0.004) 

(− 0.01, 
0.004) 

(8) pskill on 
soemo 

− 0.05*** 0.009 (− 0.07, 
− 0.04) 

(− 0.07, 
− 0.03) 

(− 0.07, 
− 0.03) 

Notes: (i) The dependent variables are the child’s four development scores in 
BSID-III (cog, lang, motor, soemo). The independent variable is the caregiver’s 
total DASS-21 score (dass). The two mediators are the caregiver’s FCI total score 
(pinvest) and the caregiver’s PAFAS total score (pskill). (ii) Bootstrap S.E. pre-
sented in column (2) is based on resampling with 1000 replications. (iii) *** p <
0.01; ** p < 0.05. 
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respectively. 

4.4. Robustness check 

In order to check robustness of above estimation results for the 
mediation model, the structural equation modeling (SEM) was also used 
to estimate the interrelationships between the caregiver’s mental health, 
parenting practices, and child development. As presented in Fig. 1, the 
results are identical to the unadjusted estimates of the mediation model 
reported in Panel A, Table 2. The caregiver’s DASS-21 total score is 
negatively associated with the FCI total score and the PAFAS total score, 
with the effect size of 0.12 SD and 0.22 SD, respectively. In the mean-
time, the caregiver’s FCI total score is positively associated with all four 
development outcomes of the child. One SD increase in the caregiver’s 
FCI total score is significantly associated with a 0.13 SD, 0.16 SD, 0.20 
SD, and 0.10 SD increase in the child’s cognitive, language, motor, 
social-emotional development, respectively. The caregiver’s PAFAS 
total score is also positively and significantly associated with the child’s 
language score and social-emotional score, with the effect size of 0.04 
SD and 0.23 SD, respectively. The SEM estimation results verify 
robustness of the estimates for the mediation model. 

5. Discussion 

This paper investigates how parenting practices mediate between the 
caregiver’s mental health and the child’s early development outcomes, 
in rural households of China. The evidence showed that parental in-
vestments strongly mediate between the caregiver’s mental health and 
the child’s four development outcomes, and parenting skills signifi-
cantly mediate between the caregiver’s mental health and the child’s 
language and social-emotional development. In addition, compared 
with the anxiety and stress, the caregiver’s depression degree does 
greater harm to both the caregiver’s parenting practices and the child’s 
early development. Furthermore, among measures of parental in-
vestments, the variety of play materials has significant mediation effects 
for all four development outcomes of the child, while the number of play 
activities only strongly mediate for the child’s social-emotional devel-
opment. Among measures of parenting skills, coercive parenting is the 
major channel through which the caregiver’s mental health is linked to 
the child’s early development. 

The findings of this paper indicate that worse mental health outcome 

Table 4 
Estimates of indirect effects of the caregiver’s DASS-21 subscale scores on the 
child’s BSID-III scores through parental investments and parenting skills (N =
1787).  

Indirect 
Effect 

Point 
Estimate 

Bootstrap 
S. E. 

95% CI 
(Percentile) 

95% CI 
(BC) 

95% CI 
(BCa)  

(1) (2) (3) (4) (5) 

Panel A. Dependent variable is the child’s cognitive score. 
(1) dass_d 

through 
pinvest 

− 0.02*** 0.006 (− 0.04, 
− 0.01) 

(− 0.04, 
− 0.01) 

(− 0.04, 
− 0.01) 

(2) dass_d 
through 
pskill 

− 0.005 0.004 (− 0.01, 
0.003) 

(− 0.01, 
0.002) 

(− 0.01, 
0.002) 

(3) dass_a 
through 
pinvest 

0.006 0.005 (− 0.004, 
0.02) 

(− 0.003, 
0.02) 

(− 0.003, 
0.02) 

(4) dass_a 
through 
pskill 

0.001 0.001 (− 0.002, 
0.003) 

(− 0.001, 
0.005) 

(− 0.001, 
0.005) 

(5) dass_s 
through 
pinvest 

0.007 0.005 (− 0.002, 
0.02) 

(− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(6) dass_s 
through 
pskill 

− 0.003 0.003 (− 0.008, 
0.002) 

(− 0.009, 
0.001) 

(− 0.009, 
0.001)  

Panel B. Dependent variable is the child’s language score. 
(7) dass_d 

through 
pinvest 

− 0.02*** 0.005 (− 0.03, 
− 0.009) 

(− 0.03, 
− 0.009) 

(− 0.03, 
− 0.01) 

(8) dass_d 
through 
pskill 

− 0.01*** 0.004 (− 0.02, 
− 0.004) 

(− 0.02, 
− 0.004) 

(− 0.02, 
− 0.007) 

(9) dass_a 
through 
pinvest 

0.005 0.004 (− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(10) 
dass_a 
through 
pskill 

0.001 0.003 (− 0.004, 
0.009) 

(− 0.007, 
0.009) 

(− 0.007, 
0.009) 

(11) dass_s 
through 
pinvest 

0.006 0.004 (− 0.004, 
0.001) 

(− 0.001, 
0.002) 

(− 0.001, 
0.002) 

(12) dass_s 
through 
pskill 

− 0.007 0.004 (− 0.01, 
0.001) 

(− 0.02, 
0.001) 

(− 0.02, 
0.001)  

Panel C. Dependent variable is the child’s motor score. 
(13) 

dass_d 
through 
pinvest 

− 0.02*** 0.005 (− 0.03, 
− 0.01) 

(− 0.04, 
− 0.01) 

(− 0.04, 
− 0.01) 

(14) 
dass_d 
through 
pskill 

− 0.004 0.004 (− 0.01, 
0.002) 

(− 0.02, 
0.002) 

(− 0.02, 
0.003) 

(15) 
dass_a 
through 
pinvest 

0.006 0.005 (− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(16) 
dass_a 
through 
pskill 

0.0004 0.002 (− 0.004, 
0.002) 

(− 0.002, 
0.009) 

(− 0.001, 
0.01) 

(17) dass_s 
through 
pinvest 

0.007 0.004 (− 0.002, 
0.01) 

(− 0.002, 
0.02) 

(− 0.002, 
0.02) 

(18) dass_s 
through 
pskill 

− 0.002 0.002 (− 0.007, 
0.001) 

(− 0.008, 
0.001) 

(− 0.007, 
0.002)  

Panel D. Dependent variable is the child’s social-emotional score. 
(19) 

dass_d 
through 
pinvest 

− 0.02*** 0.006 (− 0.03, 
− 0.007) 

(− 0.03, 
− 0.003) 

(− 0.03, 
− 0.003) 

− 0.04*** 0.01  

Table 4 (continued ) 

Indirect 
Effect 

Point 
Estimate 

Bootstrap 
S. E. 

95% CI 
(Percentile) 

95% CI 
(BC) 

95% CI 
(BCa)  

(1) (2) (3) (4) (5) 

(20) 
dass_d 
through 
pskill 

(− 0.05, 
− 0.02) 

(− 0.05, 
− 0.02) 

(− 0.06, 
− 0.02) 

(21) 
dass_a 
through 
pinvest 

0.006 0.003 (− 0.003, 
0.01) 

(− 0.001, 
0.01) 

(− 0.001, 
0.01) 

(22) 
dass_a 
through 
pskill 

0.004 0.01 (− 0.01, 
0.03) 

(− 0.01, 
0.02) 

(− 0.01, 
0.03) 

(23) dass_s 
through 
pinvest 

0.006 0.004 (− 0.001, 
0.02) 

(− 0.002, 
0.02) 

(− 0.002, 
0.02) 

(24) dass_s 
through 
pskill 

− 0.02** 0.01 (− 0.04, 
− 0.005) 

(− 0.04, 
− 0.003) 

(− 0.05, 
− 0.003) 

Notes: (i) The estimation is based on the SEM with control variables. (ii) The 
independent variables are the caregiver’s DASS-21 three subscale scores (dass_d, 
dass_a, dass_s). The two mediators are the caregiver’s FCI total score (pinvest) and 
the caregiver’s PAFAS total score (pskill). (iii) *** p < 0.01; ** p < 0.05. 
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of the caregiver, especially the depression, is detrimental to early child 
development in rural China. This adds to the existing literature around 
the world on the relationships between maternal depression and ECD 
outcomes. In developed countries, the children whose mother suffered 
from depression had poor cognitive development (e.g., Cogill, Caplan, 
Alexandra, Robson, & Kumar, 1986). Similar problems also existed in 
developing countries (e.g., Petterson & Albers, 2001). 

As shown by the key findings, the important pathways between the 
caregiver’s mental health and ECD outcomes are parental investments 
and parenting skills. Worse mental health would decrease parental in-
vestments and decline the parenting skills. In the meantime, the dete-
riorated parenting practices of the caregiver would be accompanied by 
worse ECD outcomes of the child. This is in line with one branch of 
evidence on that the caregiver who has mental health problems is less 
likely to engage in positive parenting practices, such as singing songs 
and playing with the child (Lovejoy, Graczyk, O’Hare, & Neuman, 
2000). It is also consistent with the other branch of evidence on the 
positive associations between parenting practices and child develop-
ment in cognition, personality, and behaviors (Francesconi & Heckman, 
2016). 

Furthermore, the findings show the heterogeneous roles of different 
components of parental investments and parenting skills in the in-
terrelationships. In terms of components of parental investments, on the 
one hand, play materials are essential to early child development (Wang 
& Yue, 2019; Wang & Zheng, 2019). The caregiver with worse mental 
health, however, would provide fewer varieties of play materials to the 

Table 5 
Estimates of the indirect effects of the caregiver’s DASS-21 total score on the 
child’s BSID-III scores through different components of parental investments and 
different components of parenting skills (N = 1787).  

Indirect 
Effect 
through 
mediators 

Point 
Estimate 

Bootstrap 
S. E. 

95% CI 
(Percentile) 

95% CI 
(BC) 

95% CI 
(BCa)  

(1) (2) (3) (4) (5) 

Panel A. Dependent variable is the child’s cognitive score. 
(1) soutoy 0.003 0.002 (− 0.001, 

0.006) 
(− 0.002, 
0.006) 

(− 0.002, 
0.007) 

(2) vartoy − 0.01*** 0.004 (− 0.02, 
− 0.004) 

(− 0.02, 
− 0.005) 

(− 0.02, 
− 0.005) 

(3) playact 0.001 0.002 (− 0.004, 
0.01) 

(− 0.005, 
0.01) 

(− 0.005, 
0.01) 

(4) book − 0.001 0.001 (− 0.003, 
0.002) 

(− 0.004, 
0.002) 

(− 0.004, 
0.002) 

(5) magz − 0.002 0.002 (− 0.004, 
0.002) 

(− 0.004, 
0.001) 

(− 0.004, 
0.001) 

(6) 
consist_p 

− 0.002** 0.001 (− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(7) coer_p − 0.01** 0.006 (− 0.03, 
− 0.002) 

(− 0.03, 
− 0.004) 

(− 0.03, 
− 0.004) 

(8) 
encour_p 

0.001 0.002 (− 0.002, 
0.005) 

(− 0.001, 
0.007) 

(− 0.001, 
0.007) 

(9) rela_pc − 0.0002 0.001 (− 0.002, 
0.002) 

(− 0.002, 
0.002) 

(− 0.002, 
0.002) 

(10) 
adjust_p 

0.004 0.007 (− 0.01, 
0.02) 

(− 0.01, 
0.02) 

(− 0.01, 
0.02) 

(11) 
rela_fmy 

0.001 0.006 (− 0.01, 
0.006) 

(− 0.01, 
0.007) 

(− 0.01, 
0.007) 

(12) team_p − 0.006 0.004 (− 0.009, 
0.003) 

(− 0.009, 
0.003) 

(− 0.009, 
0.003)  

Panel B. Dependent variable is the child’s language score. 
(13) soutoy 0.001 0.001 (− 0.001, 

0.002) 
(− 0.001, 
0.003) 

(− 0.001, 
0.003) 

(14) vartoy − 0.02*** 0.004 (− 0.03, 
− 0.008) 

(− 0.03, 
− 0.007) 

(− 0.03, 
− 0.007) 

(15) 
playact 

− 0.001 0.002 (− 0.01, 
0.003) 

(− 0.01, 
0.002) 

(− 0.01, 
0.002) 

(16) book − 0.0002 0.001 (− 0.003, 
0.003) 

(− 0.002, 
0.004) 

(− 0.002, 
0.004) 

(17) magz − 0.001 0.002 (− 0.007, 
0.003) 

(− 0.007, 
0.002) 

(− 0.007, 
0.002) 

(18) 
consist_p 

− 0.001 0.001 (− 0.003, 
0.002) 

(− 0.003, 
0.002) 

(− 0.003, 
0.004) 

(19) coer_p − 0.01*** 0.004 (− 0.02, 
− 0.004) 

(− 0.03, 
− 0.006) 

(− 0.03, 
− 0.006) 

(20) 
encour_p 

− 0.002 0.002 (− 0.004, 
0.002) 

(− 0.005, 
0.002) 

(− 0.005, 
0.002) 

(21) rela_pc 0.0002 0.003 (− 0.006, 
0.002) 

(− 0.006, 
0.001) 

(− 0.006, 
0.001) 

(22) 
adjust_p 

0.002 0.006 (− 0.01, 
0.02) 

(− 0.01, 
0.02) 

(− 0.01, 
0.02) 

(23) 
rela_fmy 

− 0.008** 0.005 (− 0.02, 
− 0.001) 

(− 0.02, 
− 0.002) 

(− 0.02, 
− 0.002) 

(24) team_p 0.006 0.004 (− 0.001, 
0.02) 

(− 0.001, 
0.02) 

(− 0.001, 
0.02)  

Panel C. Dependent variable is the child’s motor score. 
(25) soutoy 0.002 0.001 (− 0.002, 

0.003) 
(− 0.002, 
0.002) 

(− 0.002, 
0.002) 

(26) vartoy − 0.02*** 0.006 (− 0.04, 
− 0.01) 

(− 0.04, 
− 0.01) 

(− 0.04, 
− 0.01) 

(27) 
playact 

− 0.001 0.002 (− 0.01, 
0.001) 

(− 0.01, 
0.001) 

(− 0.01, 
0.001) 

(28) book − 0.001 0.001 (− 0.002, 
0.004) 

(− 0.001, 
0.005) 

(− 0.001, 
0.005) 

(29) magz − 0.0003 0.001 (− 0.004, 
0.005) 

(− 0.004, 
0.005) 

(− 0.004, 
0.005) 

(30) 
consist_p 

− 0.001 0.001 (− 0.003, 
0.002) 

(− 0.003, 
0.001) 

(− 0.003, 
0.001) 

(31) coer_p − 0.01** 0.006 (− 0.02, 
− 0.002) 

(− 0.02, 
− 0.003) 

(− 0.02, 
− 0.003) 

(32) 
encour_p 

0.002 0.002 (− 0.002, 
0.006) 

(− 0.002, 
0.008) 

(− 0.002, 
0.008)  

Table 5 (continued ) 

Indirect 
Effect 
through 
mediators 

Point 
Estimate 

Bootstrap 
S. E. 

95% CI 
(Percentile) 

95% CI 
(BC) 

95% CI 
(BCa)  

(1) (2) (3) (4) (5) 

(33) rela_pc 0.001 0.001 (− 0.002, 
0.003) 

(− 0.001, 
0.003) 

(− 0.001, 
0.003) 

(34) 
adjust_p 

0.007 0.006 (− 0.007, 
0.02) 

(− 0.007, 
0.02) 

(− 0.007, 
0.02) 

(35) 
rela_fmy 

− 0.003 0.005 (− 0.02, 
0.004) 

(− 0.02, 
0.005) 

(− 0.02, 
0.005) 

(36) team_p − 0.002 0.004 (− 0.009, 
0.008) 

(− 0.009, 
0.008) 

(− 0.01, 
0.008)  

Panel D. Dependent variable is the child’s social-emotional score. 
(37) soutoy − 0.0003 0.001 (− 0.004, 

0.001) 
(− 0.004, 
0.001) 

(− 0.004, 
0.001) 

(38) vartoy − 0.006*** 0.002 (− 0.01, 
− 0.002) 

(− 0.01, 
− 0.001) 

(− 0.01, 
− 0.001) 

(39) 
playact 

− 0.006** 0.003 (− 0.01, 
− 0.004) 

(− 0.01, 
− 0.002) 

(− 0.01, 
− 0.002) 

(40) book − 0.0002 0.001 (− 0.003, 
0.001) 

(− 0.003, 
0.001) 

(− 0.003, 
0.001) 

(41) magz − 0.001 0.001 (− 0.003, 
0.004) 

(− 0.003, 
0.006) 

(− 0.003, 
0.006) 

(42) 
consist_p 

0.001 0.001 (− 0.001, 
0.006) 

(− 0.001, 
0.007) 

(− 0.001, 
0.007) 

(43) coer_p − 0.01** 0.006 (− 0.03, 
− 0.003) 

(− 0.03, 
− 0.002) 

(− 0.03, 
− 0.003) 

(44) 
encour_p 

0.005 0.004 (− 0.001, 
0.01) 

(− 0.001, 
0.01) 

(− 0.001, 
0.02) 

(45) rela_pc − 0.004 0.004 (− 0.01, 
0.003) 

(− 0.01, 
0.003) 

(− 0.01, 
0.003) 

(46) 
adjust_p 

− 0.02** 0.008 (− 0.03, 
− 0.002) 

(− 0.03, 
− 0.002) 

(− 0.03, 
− 0.002) 

(47) 
rela_fmy 

− 0.002 0.006 (− 0.01, 
0.007) 

(− 0.01, 
0.006) 

(− 0.01, 
0.006) 

(48) team_p − 0.003 0.004 (− 0.01, 
0.007) 

(− 0.01, 
0.005) 

(− 0.01, 
0.005) 

Notes: (i) The estimation is based on the SEM with control variables. (ii) The 
independent variable is the caregiver’s total DASS-21 score (dass). The media-
tors are the FCI five subscale scores (soutoy, vartoy, playact, book, magz) and the 
PAFAS seven subscale scores (consist_p, coer_p, encour_p, rela_pc, adjust_p, 
rela_fmy, team_p). (iii) *** p < 0.01; ** p < 0.05. 
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child, which in turn, hinders the child’s early development in cognition, 
language, motor, and social-emotion. It is noteworthy that the channel 
through sources of play materials is not significant. This is in line with 
Hamadani et al. (2010), which found that sources of play materials 
cannot significantly predict ECD outcomes of the children in 
Bangladesh. 

On the other hand, play activities are also productive parental in-
vestments for early child development, in both developed countries (Del 
Bono, Francesconi, Kelly, & Sacker, 2016; Fiorini & Keane, 2014) and 
developing countries (Luo et al., 2017; Yue et al., 2017, 2019). The 
caregiver with worse mental health, however, would engage in fewer 
play activities, which are corresponding to the worse social-emotional 
development of the child. A child’s early social-emotional develop-
ment could improve the cognitive function in the adolescence, and has 
more lasting influences on the long-term welfares in adulthood 

(Francesconi & Heckman, 2016). This adds to the existing evidence on 
the key role of the play-based learning during early childhood for the 
child development (e.g., Synodi, 2010). 

In terms of components of parenting skills, the caregiver with worse 
mental health would adopt more coercive parenting behaviors, which 
are harmful to the child’s early development. This is consistent with the 
previous researches showing that coercive parenting behaviors are 
positively correlated with the child’s maladjustment, including 
emotional problems and behavioral problems, in both developed 
countries (Sanders et al., 2014) and developing countries (Sumargi 
et al., 2018). 

This study might contribute to the existing knowledge by exploring 
the black box of how caregiver’s mental health is linked to child’s early 
development outcomes via parental investments and parenting skills, 
and by examining how different dimensions of mental health and 

Fig. 1. Structural equation modeling (SEM) for the mediation model. Note: (i) This figure was drawn by using the SEM builder in the software Stata 15.0. (ii) The 
independent variable is the caregiver’s total DSAA-21 score (dass). The two mediators are the caregiver’s FCI total score (pinvest) and the caregiver’s PAFAS total 
score (pskill). The dependent variables are the child’s four development scores in BSID-III (cog, lang, motor, soemo). 
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different components of parental investments and parenting skills work 
in the interrelationship chains. This study could be informative for the 
policymakers to improve early child development services in rural China 
and might shed light on future studies on similar issues with similar 
contexts. 

Although the findings of this study are informative, it has two major 
limitations as follows. One limitation is the methodological issue. Due to 
its cross-sectional nature, the estimation results of this study do not 
interpret the causal inference between caregiver mental health, 
parenting practices, and child development, even though the estimates 
are indeed helpful to understand their interrelationships. Another lim-
itation is the sample size. As the sample data in this study was collected 
from only one typical underdeveloped area in rural China, which cannot 
represent whole China, the results could not be generalizable to other 
settings. 

This study offered future studies two broad perspectives. For one 
thing, future studies based on a longitudinal dataset could use other 
advanced regression analysis to examine the causal links between 
caregiver mental health, parenting practices, and early child develop-
ment. For another thing, future studies could collect more representative 
sample for general population in whole China with abundant sample 
size, so that generalizable conclusions could be applied across China. 

6. Conclusion 

In summary, this paper demonstrated that parenting practices 
strongly mediate between caregiver mental health and ECD outcomes in 
rural households. The key findings of this study have some important 
policy implications. Targeted interventions to examine and improve 
caregiver’s mental health at a child’s early age, such as delivering the 
home-visit mental health checks and village-based mental health care 
services, may be effective to improve the parenting practices and boost 
child development in rural households. For the caregivers who are at 
higher risk of mental health problems, the training aimed at improving 
parenting practices, especially those aimed at increasing the varieties of 
play materials and the play activities in the households and decreasing 
the caregiver’s coercive parenting behaviors, might be also helpful to 
early childhood development there. 
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