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Background: The practice of grandparents taking on the role of primary caregivers for their grandchildren is widespread across both urban and rural regions in China. Yet, the existing body of research offered limited clarity on how grandparenting associated with nutrition as well as health of children aged 0–3 years, particularly in terms of potential differences between urban and rural areas in China. Therefore, this study aims to delve into the association between grandparenting and nutrition as well as health status of children aged 0–3 and its urban–rural differences in China.

Methods: This study draws on data from 1,028 children aged 0 to 3 years and their families, collected through the China Family Panel Studies (CFPS) in 2020. Nutrition and health status of children aged 0–3 was assessed based on the indicators of malnutrition, medical consultations due to illness and developmental delay. Parental reports were used to determine the extent of grandparenting, which any caregiving arrangement involving grandparents, whether during daytime, nighttime, or both, were categorized as grandparenting. Multivariate regression analyses were conducted to explore the association between grandparenting and nutrition as well as health outcomes of children aged 0–3.

Results: Regression analysis results indicated that grandparenting is positively associated with malnutrition (OR 1.323; 95% CI 1.008, 1.735), medical consultation for illness (OR 1.382; 95% CI 1.058, 1.804), and developmental delay (OR 1.502; 95% CI 1.508, 2.134) in children aged 0–3 years. The above association has been proven to be evident in rural settings, whereas it was not significant in urban environments.

Conclusion: Grandparenting exhibits a negative association with nutrition and health status of children aged 0–3. It is imperative for parents to consider their children’s caregiving arrangements carefully, and foster nutrition and health status of children from birth to 3 years old actively.
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1 Introduction

The foundational role of early nutrition and health in shaping an individual’s life trajectory cannot be overstated. Numerous studies have established a strong connection between childhood malnutrition, micronutrient deficiencies, developmental delay, and significant disease experiences with health outcomes in adulthood (1). These elements can profoundly influence brain structure and function, resulting in enduring adverse effects on cognitive and emotional well-being (2). In recent years, despite China’s rapid advancements in public health and medical technology, which have markedly enhanced the nutrition and health status of young children and significantly curtailed the prevalence of severe nutrition and health issues. For instance, the rate of developmental delay among children under the age of 5 was alarmingly high at 38% in 1992, yet it plummeted to just 1.1% by 2021 (3). Disparities still persist if benchmarking the developmental delay rates of Chinese children against those in developed nations (4). Consequently, the focus on the nutrition and health of young children remains a pressing concern.

Existing studies have elucidated that parenting patterns significantly influence nutrition and health status of young children. A survey in 2016 spanning parents of children aged 0 to 15 across over ten provinces in China revealed that 61.6% of families rely on grandparents for child-rearing support (5). Grandparenting seems to be a feature of Chinese parenting. As socio-economic development advances, the number of dual-income households has been on the rise (6). Given the inadequate availability of comprehensive childcare facilities in China (7), many families turn to the older generation to mitigate the caregiving burden faced by dual-income parents, hence the increasing prevalence of grand-parental care (8). The role of grandparents has gradually changed from auxiliary caregivers to primary caregivers (9). In China’s rural regions, the progression of urbanization compels young rural laborers, who are also parents, to migrate from the countryside to urban centers in pursuit of improved developmental opportunities. Consequently, their children are left to be raised by grandparents, giving rise to a phenomenon known as inter-generational caregiving in rural areas (10). Conversely, in urban locales, young parents encounter significant occupational stress and competition, with extended work hours and regular overtime becoming the standard practice (11). This situation necessitates familial reliance on internal support, particularly from grandparents, for child-rearing assistance.

As grandparenting gradually becomes a social norm, it has emerged as a significant topic of concern. However, the academic community has yet to reach a consensus on the definition of grandparenting. Sadruddin emphasized that the definition should encompass the frequency of interaction between grandparents and grandchildren, direct caregiving behaviors, as well as indirect forms of support (12). Some researchers also suggested that grandparenting essentially involves grandparents providing childcare for their grandchildren (13). However, it is important to note that while academic discussions have primarily focused on the content of grandparenting, the aspect of time spent on grandparenting has been largely overlooked. In reality, the care required by young children differs during the day and at night. Therefore, it is not sufficient to only consider the content of caregiving when discussing grandparenting; the allocation of parenting time must also be taken into account. With this in mind, this paper aims to further categorize grandparenting into daytime and nighttime patterns based on the time spent, and to explore the relationship between different allocations of grandparenting time and the nutrition and health of young children aged 0–3.

In the realm of research focusing on grandparenting, alongside the nutrition and health of young children, there is a predominant focus on the age groups of 0–6 and 6–12 years (5, 14), with a noticeable gap in studies concentrating on the crucial birth to 3-year-old. This early stage represents a pivotal period for optimal growth and development in young children, underscoring the importance of examining caregiving methods during these formative years. Moreover, when evaluating nutrition and health status of young children, prior researches has frequently employed WHO assessment standards, utilizing height and weight Z-scores to determine nutritional status, and relying on the frequency of illness or self-assessed health status as indicators of health (5, 15). While height and weight Z-scores did provide an accurate gauge of whether young children were on par with their peers’ growth trajectories, the concepts of malnutrition and developmental delay encompass a broader spectrum, touching upon the overall nutritional state of young children. In pursuit of a more objective and precise health measurement that truly reflects the actual health needs of young children, our study proposes the utilization of medical consultations due to illness as a more reliable health metric, as opposed to merely counting the frequency of illness or relying on self-assessed health statuses.

The body of research exploring “the relationship between grandparenting and the nutrition and health of young children” presented mixed findings. While some studies indicated a negative correlation, such as Jiang’s work, which suggested that grandparents, influenced by their own early experiences of poverty and limited health knowledge, may erroneously view obesity as sign of good health, thereby encouraging overeating with detrimental effects on the nutrition and health of young children (16). Conversely, other research posited that grandparenting can alleviate the home-work conflict for mothers, leading to increased family income and, consequently, greater investment in children’s health (13), which could positively impact young children’s nutrition and health. These varied conclusions, however, are shaped by the socio-economic backdrop of the families involved, with children from lower socio-economic backgrounds more prone to health challenges (17). Acknowledging the disparities in caregiving knowledge and socio-economic status, researchers have delved into the nuances of this relationship from an international perspective (12). This study aims to further dissect the relationship between grandparenting and the nutrition and health of children aged 0–3 through an urban–rural lens, considering the diversity of caregiving arrangements and enhancing the for assessing young children’s nutrition and health. This approach seeks to provide a more precise evaluation of how grandparenting influences the nutrition and health of young children.

Set against this context, the objective of this study is to delve into the dynamics between grandparenting and the nutrition as well as health status of 0–3 years old children, while also to shed light on the distinctions between urban and rural settings in this regard. The innovative contributions of this research are manifold: Firstly, it differentiates between daytime and nighttime care within the framework of grandparenting, aiming to elucidate the specific the association between these caregiving patterns and the nutrition and health of young children. Secondly, this study shifts the focus from the commonly researched age group of school-aged children (3–12 years old) to the less explored cohort of children aged 0–3 years, thereby venturing into relatively uncharted territory. Thirdly, this study adopts a broad spectrum of metrics to assess the nutrition and health outcomes of young children, including indicators of malnutrition, frequency of medical consultations due to illness, and instances of developmental delay. This multifaceted approach considerably bolsters the scientific integrity of the research and the trustworthiness of its findings. Lastly, acknowledging the distinctive urban–rural dichotomy in China, this paper undertakes an analysis of how the relationship between grandparenting and nutrition as well as health of young children varies across urban and rural landscapes. This investigation aims to provide a solid scientific foundation for the development of tailored intervention strategies.



2 Methods


2.1 Data source and study sample

The dataset employed in this study originates from the China Family Panel Studies (CFPS), a comprehensive and multidisciplinary social survey conducted in 2020 under the auspices of the Institute of Social Science Survey (ISSS) at Peking University. This ambitious project spanned across 25 provincial-level administrative regions, adopting a tripartite approach that encompasses individual, family, and community perspectives. Interviews were conducted with all members of the selected families, with parents providing responses for children under the age of 9.

For the purposes of this research, data were extracted from both the adult and young child questionnaires of the 2020 survey. The adult questionnaire gathered essential information about the family of the young child, whereas the young child questionnaire focused on aspects pertinent to the nutrition and health of young children. This paper processes the data as follows: For the purpose of analysis, sample children older than 4 years old were excluded from the total children sample (n = 6,958). Those who missed data of medical consultations due to illness (n = 342), those missing height data (n = 268), and those with grandparenting data missing (n = 8), as well as those missing control variables (n = 3), are excluded from the analysis. Consequently, the final sample included in the analyses comprised 1,028 children (Figure 1).1 Subsequently, the data pertaining to these young children were integrated with their corresponding family data, setting the stage for an in-depth analysis.
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FIGURE 1
 The Selection process of research sample.




2.2 Variables


2.2.1 Nutrition and health of young children

This study focuses on the nutrition and health status of children aged 0–3 years, employing three key indicators for measurement: malnutrition, medical consultations due to illness, and developmental delay status. The criteria for these measurements are as follows: Firstly, the malnutrition and developmental delay are calculated based on the World Health Organization’s (WHO) population height standards. Using the body height evaluation index of children aged 0–3 years to determine whether a child is experiencing malnutrition or developmental delay.2 Children identified as malnutrition or developmental delay are coded as 1, while those who are not are coded as 0. Secondly, medical consultations due to illness are derived from child questionnaire, where parents answered on behalf of their children aged 0–3 years: “Has the child visited a doctor due to illness in the past 12 months?” A visit to a doctor for illness is coded as 1; absence of such visits is coded as 0.



2.2.2 Grandparenting

The core explanatory variable in this study is the grandparenting. Utilizing the China Family Panel Studies (CFPS) questionnaire designed for young children, the measurement indicators are as follows: “Who takes care of the child during the day?” and “Who takes care of the child at night?” Any caregiving arrangement involving grandparents, whether during daytime, nighttime, or both, is categorized as grandparenting. Conversely, all other caregiving setups are classified as non-grandparenting. For analytical purposes, grandparenting is coded as 1, whereas non-grandparenting receives a code of 0. Moreover, this study delved deeper by differentiating between daytime and nighttime grandparenting, based on responses from parents regarding whether grandparents are responsible for the child’s care during these periods.3



2.2.3 Control variables

To delve into the familial contexts of the participants, this study meticulously selects control variables derived from the questionnaires focused on young children and their families. They include: The gender of the children within the age range of 0–3 years, is categorized as either female or male. The household registration status, distinguishing families based on urban or rural residency. The acquisition of commercial medical insurance. The educational attainment of the parents, segmented into two groups: those who have completed high school or above, and those who have not. The family’s economic situation, as subjectively evaluated by the parents. The timing of parenthood, specifically whether the parents had children later in their lives, which could influence parenting styles and resources available to the child.4 The frequency of spousal disagreements regarding inter-generational parenting practices, rated on a scale from never to very often (never/rarely/sometimes/often/very often).




2.3 Statistical analysis

Data cleaning and statistical analyses were performed using STATA 17.0 software (STATA Corp, College Station, Texas). The presentation of descriptive statistics includes the frequency (%) for categorical variables, along with the mean and standard deviation for continuous variables. To examine the disparities in grandparenting, nutrition and health, as well as personal and family characteristics of children aged 0–3 years between urban and rural settings, independent sample T-tests were employed. In investigating the relationship between grandparenting and the nutrition and health of children aged 0–3 years, the analysis controlled for crucial variables related to personal, parental, and family characteristics, while also incorporating regional fixed effects. This facilitated a multivariate logistic regression analysis aimed at elucidating the impact of grandparenting on the nutrition and health outcomes of young children. Additionally, the study employed multivariate logistic regression models to probe into the variations of these effects between urban and rural cohorts. The findings were primarily reported through odds ratios (OR), accompanied by the corresponding 95% confidence intervals (CI) and p-values. Statistical significance was determined at a threshold of p < 0.05, ensuring a rigorous assessment of the relationships under study.




3 Results


3.1 Sample children and family characteristics

The descriptive statistics of the relevant variables are presented in Table 1. The sample comprises 1,028 children aged 0–3 years, with the following characteristics observed: 42.02% were malnourished, 42.09% had medical consultations due to illness in the past year, and 18.29% were facing developmental delay. The proportion of grandparenting was 40.27% of the sample, of which 37.84% of children were grandparented at daytime, while 19.35% at nighttime. A majority of the children (64.78%) in rural areas, 54.86% children were male, and 22.86% children were covered by commercial medical insurance. Late parenthood was reported for 21.11% of fathers and 12.45% of mothers. 38.42% of fathers and 38.81% of mothers had attained high school or higher. The family’s economic condition average score was 2.409 (SD 1.222), with average scores for inter-generational and spousal parenting disagreements at 1.499 (SD 0.840) and 1.557 (SD 0.852), respectively.



TABLE 1 Descriptive statistical analysis based on urban–rural classification (N = 1,028).
[image: Table1]

When examining urban and rural differences, rural children had higher proportions of malnutrition, medical consultations due to illness, and developmental delay (45.34, 44.14, and 19.36%) compared to urban children (35.91, 41.16, and 16.29%). However, the proportion of grandparenting in urban settings (49.44%) was higher than that of rural areas (35.28%), and the daytime grandparenting for urban children (47.23%) also exceeded that for rural children (32.73%). Conversely, the proportion of nighttime grandparenting for rural children (20.72%) was higher than that for urban children (16.85%). The proportion of urban children with commercial health insurance (27.90%) was higher than that of rural children (20.12%). The proportion of late parenthood among urban parents (27.34% for fathers and 15.19% for mothers) was higher than that among rural parents (17.71% for fathers and 10.96% for mothers). 61.60% of urban fathers and 62.70% of urban mothers had a high school or above, compared to only 25.82% of rural parents; the average scores for family economic conditions were 2.456 (SD 1.235) for rural areas and 2.323 (SD 1.189) for urban areas; the average scores for inter-generational disagreement frequency and spousal disagreement frequency in urban areas were 1.433 (SD 0.778) and 1.502 (SD 0.781), while in rural areas, they were 1.534 (SD 0.870) and 1.587 (SD 0.887). There were significant differences between urban and rural areas in malnutrition (t = −2.936, p < 0.01), grandparenting (t = 4.460, p < 0.001), daytime grandparenting (t = 4.623, p < 0.001), commercial insurance (t = 2.846, p < 0.01), late parenthood (father: t = 3.633, p < 0.001; mother: t = 1.965, p < 0.05), parental education level (father: t = 12.019, p < 0.001; mother: t = 12.418, p < 0.001).



3.2 Association between grandparenting and child malnutrition

In the univariate regression analysis, Model 1 revealed a significant positive association between any form of grandparenting (OR 1.323; 95% CI 1.008, 1.735) and child malnutrition. Furthermore, several factors showed a significant negative association with malnutrition, these factors include the child’s gender (OR 0.756; 95% CI 0.585, 0.975), commercial health insurance (OR 0.722; 95% CI 0.528, 0.987), father’s late parenthood (OR 0.660; 95% CI 0.456, 0.954), and mother’s education level (OR 0.629; 95% CI 0.447, 0.885). Further analyses in Model 2 and Model 3 explored the association between different forms of grandparenting and child malnutrition. The findings highlighted that daytime grandparenting (OR 1.316; 95% CI 1.000, 1.730) was significantly positively association with child malnutrition. However, no significant association was found between nighttime grandparenting and child malnutrition, as detailed in Table 2.



TABLE 2 Logistic regression analysis of the association between grandparenting and malnutrition.
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3.3 Association between grandparenting and children’s medical consultations due to illness

In the analysis conducted within Model 4, the presence of any form of grandparenting (OR 1.382; 95% CI 1.058, 1.804) exhibited a significant positive association with children’s medical consultations due to illness over the past 12 months. Moreover, the possession of commercial medical insurance (OR 1.554; 95% CI 1.151, 2.098) and a higher frequency of parenting disagreements between couples (OR 1.302; 95% CI 1.063, 1.594) were also significantly associated with an increased number of medical consultations for children within the same time-frame. Further exploration in Model 5 and Model 6 investigates the association between different forms of grandparenting and children’s medical consultations. The findings indicated that daytime grandparenting (OR 1.399; 95% CI 1.069, 1.832) was significantly associated with an increased likelihood of medical consultations. However, nighttime grandparenting did not show a significant association with the frequency of children’s medical consultations, as detailed in Table 3.



TABLE 3 Logistic regression analysis of the association between grandparenting and medical consultation for illness.
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3.4 Association between grandparenting and child developmental delay

Model 7 examines the association between any form of grandparenting and child developmental delay. The findings indicated a significant positive association between grandparenting (OR 1.502; 95% CI 1.058, 2.134) and the likelihood of child developmental delay. Additionally, the factors of mother’s late parenthood (OR 2.373; 95% CI 1.365, 4.127) and child gender (OR 1.436; 95% CI 1.025, 2.012) were significantly associated with an increased risk of child developmental delay. Conversely, commercial medical insurance (OR 0.538; 95% CI 0.339, 0.852), father’s late parenthood (OR 0.530; 95% CI 0.319, 0.881), and mother’s education level (OR 0.477; 95% CI 0.299, 0.760) showed a significant negative association with child developmental delay. Model 8 and 9 delved deeper into the distinctions between different forms of grandparenting associated with child developmental delay. The analyses revealed that both daytime (OR 1.473; 95% CI 1.034, 2.099) and nighttime (OR 2.023; 95% CI 1.369, 2.989) grandparenting were significantly and positively associated with child developmental delay, as detailed in Table 4.



TABLE 4 Logistic regression analysis of the association between grandparenting and developmental delay.
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3.5 The urban–rural differences in association between grandparenting and children’s nutrition and health

The regression outcomes of urban and rural sub-samples analysis were presented in Table 5. When focused on child malnutrition, the results reveal a significant positive association within the rural context for any form of grandparenting (OR 1.423; 95% CI 1.020, 1.984) and daytime grandparenting (OR 1.436; 95% CI 1.025, 2.011). However, these associations did not hold statistical significance within the urban sub-sample. Moreover, nighttime grandparenting did not show a significant association with child malnutrition in either urban or rural children. When examining medical consultations due to illness over the past 12 months, both any form of grandparenting (OR 1.478; 95% CI 1.060, 2.061) and daytime grandparenting (OR 1.479; 95% CI 1.056, 2.071) showed a significant positive association with such medical consultations among rural sub-sample. These associations, once again, were not observed to be significant within the urban cohort. Additionally, nighttime grandparenting did not exhibit a significant association with children’s medical consultations due to illness in either urban or rural settings. In the analysis centered on child developmental delay as the outcome variable, a significant positive association was identified in the rural sub-sample for any form of grandparenting (OR 1.547; 95% CI 1.012, 2.364), daytime grandparenting (OR 1.558; 95% CI 1.015, 2.390), and nighttime grandparenting (OR 2.101; 95% CI 1.315, 3.356). This pattern of association did not extend to the urban sub-sample.



TABLE 5 Logistic regression analysis of the association between grandparenting and the nutrition and health in rural and urban subsamples.
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4 Discussion

This study uses data from the China Family Panel Studies (CFPS) to explore the association between grandparenting and the nutrition and health outcomes of children aged 0–3 years. It uncovers that nationally, a substantial 40.27% of children within this age group are being parented by grandparents, with the rate climbing to 49.44% in urban settings and tapering to 35.28% in rural areas. In delving into the health and nutrition status of young children across three critical dimensions—malnutrition, medical consultations due to illness, and developmental delay—the analysis reveals a significant positive association between grandparenting and adverse outcomes in all three areas of children aged 0–3. Specifically, daytime grandparenting is linked to increased instances of malnutrition, more frequent medical consultations due to illness, and heightened risks of developmental delay. Similarly, nighttime grandparenting shows a positive association with child developmental delay. Moreover, when dissecting the data to compare urban versus rural disparities, it becomes evident that significant positive association between grandparenting and adverse outcomes of nutrition and health status of children aged 0–3 holds predominantly in rural families, spanning all three examined dimensions.

The findings align with a previous study by Yin Jun, utilizing CFPS data from 2018 (18). This consistency may stem from the fact that the parenting of children under the age of 3 still relies on families in China. Children typically begin kindergarten after turning 3 years old, highlighting the significant role of family caregiving practices during these early years. Research conducted by Bramlett has demonstrated that, even after adjusting for demographic factors, children raised by grandparents exhibit inferior physical and mental health outcomes compared to their counterparts raised directly by their parents (19). This discrepancy is attributed to the caregiving paradigms, capabilities, and approaches of grandparents. Evidence suggested that grandparents may not be well-versed in contemporary nutrition and health knowledge pertinent to child-rearing, with their outdated beliefs and methods detrimentally affecting the development and growth of the young (20, 21). Furthermore, grandparents are often found to be more lenient and potentially spoil the children, which can lead to adverse dietary and lifestyle habits (15, 22). Additionally, it is posited that the declining physical condition of aging grandparents could further limit their caregiving efficacy. These factors collectively underscore the complex dynamics at play within grandparenting arrangements and their implications for child well-being.

In this study, we define grandparenting as the involvement of grandparents in the caregiving of young children, with a distinction made between those providing primary care during daytime or nighttime hours. Our findings indicate that grandparents who solely provide care during the daytime are positively associated with increased instances of malnutrition, more frequent medical consultations due to illness, and developmental delay in children. Conversely, grandparents who only provide care at nighttime show a positive association with child developmental delay, while this association does not extend to medical consultations due to illness or malnutrition. The daytime represents a crucial period for children’s activities, exploration, and learning (23), necessitating greater supervision, interaction, and nutritional support. In contrast, nighttime primarily serves as a period for rest and sleep, with children typically retiring to bed earlier than adults, resulting in reduced activity levels and a lesser demand for caregiver engagement during these hours (24). Research shows that compared to parental care, children raised by grandparents are more susceptible to sleep disturbances and disorders at night, which can negatively impact their growth and health (25). This issue primarily arises because the “nighttime sleep guidance” process increases the caregiving pressure on grandparents (26). The physical challenges and emotional burdens can lead to negative emotions in grandparents, which are then transferred to the children during the “nighttime sleep guidance” process, adversely affecting their well-being. Consequently, the influence of grandparenting is more evident during daytime hours. Furthermore, within our sample, only 19.36% of grandparents were exclusive nighttime caregivers, a factor we attribute to the diminished impact of nighttime caregiving, possibly due to the limited sample size.

The association between grandparenting and nutrition as well as health outcomes of children aged 0–3 exhibits stark urban–rural disparities. This association is evident in rural settings, whereas it is not significant in urban environments. Research underscores the connection between an individual’s health and their living environment, highlighting the profound influence of China’s urban–rural divide on health outcomes (27). Several factors contribute to this disparity: Firstly, economic development in rural China is relatively behind, and infrastructure is less developed. In contrast, urban areas generally offer better living conditions and more comprehensive public health facilities (28), which are more conducive to children’s nutrition and health. Secondly, cultural differences between urban and rural areas significantly influence the parenting concept. Urban grandparents typically have higher expectations for childcare compared to their rural counterparts, as urban families have access to a wider range of social supports, such as professional parenting advice and parent–child activities (29). These urban parenting expectations extend beyond the basic needs of “ensuring adequate food and clothing” than their rural counterparts (21, 22). Such differences in parenting concepts can impact the quality of care and the nutrition and health levels of children.

Based on the main findings of this study, we propose the following two key recommendations: First, to ensure better care for young children, the government should actively establish accessible childcare centers and nurturing facilities, thereby reducing the reliance on grandparent caregiving. Furthermore, local health departments, community centers, or educational institutions can organize support groups focused on “grandparent caregiving” and provide free or low-cost parenting education courses to enhance grandparents’ childcare knowledge, indirectly improving children’s nutrition and health. Second, we recommend that the government, while advancing the national healthcare system, pay special attention to reducing the urban–rural disparity, particularly for low-income rural families who are not covered by medical insurance. For these groups, we suggest implementing mobile medical services to regularly visit rural communities, offering free child health check-ups, nutrition assessments, and consultations. For children facing nutritional and health challenges, the government should actively implement nutrition assistance programs to ensure they receive necessary nutritional support, thereby promoting their healthy growth.

Our study has some limitations: Firstly, the sample size is relatively small. Due to various reasons, there were some missing values in the original data. After excluding the missing values for key variables, the remaining sample size was limited. Secondly, there is a lack of long-term tracking. This study utilized the 2020 China Family Panel Studies, which conducts surveys biennially. However, this frequency is insufficient for supporting our long-term tracking research on the nutrition and health of children aged 0–3, making it difficult for us to accurately analyze the potential causal association between grandparenting and children’s long-term health status. If possible, in future research, we plan to conduct a long-term study on children aged 0–3 in China, and fully incorporate and consider different cultural and social background factors in the research process, to better assess causality in the association between grandparenting and child health outcomes. This approach will make the research on grandparenting more targeted, thereby enhancing the accuracy and applicability of the research findings.
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Footnotes

1   Referring to previous studies, in order to address the issue of missing samples, we regressed missing status on the core variables (grandparenting and household registration). The results show there is no significant association between grandparenting / household registration and missing status.

2   To assess developmental delay and malnutrition, this study employs the World Health Organization (WHO) height standards. According to these standards, a child’s height that falls below the median of the age-specific height standard is classified as malnutrition. Furthermore, a height that is more than two standard deviations below the median of the age-appropriate height standard is indicative of developmental delay.

3   For a detailed breakdown of the grandparenting sample, please refer to Table A1.

4   In this context, the term “parents’ age at childbirth” denotes their age at the time of their infant’s birth. As per the globally accepted classification of childbearing age, conceiving children beyond the age of 35 is categorized as advanced maternal/paternal age.
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TABLE A1 Distribution of the grandparenting sample.
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