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Introduction: Intervention strategies that seek to improve early childhood development outcomes are often targeted at the primary caregivers of children, usually mothers. The interventions require mothers to assimilate new information and then act upon it by allocating sufficient physical resources and time to adopt and perform development promoting behaviours. However, women face many competing demands on their resources and time, returning to familiar habits and behaviours. In this study, we explore mothers' allocation of time for caregiving activities for children under the age of 2, nested within a cluster randomised controlled trial of a nutrition and care for development intervention in rural Haryana, India.



Methods: We collected quantitative maternal time use data at two time points in rural Haryana, India, using a bespoke survey instrument. Data were collected from 704 mothers when their child was 12 months old, and 603 mothers when their child was 18 months old. We tested for significant differences in time spent by mothers on different activities when children are 12 months of age vs. 18 months of age between arms as well as over time, using linear regression. As these data were collected within a randomised controlled trial, we adjusted for clusters using random effects when testing for significant differences between the two time points.



Results: At both time points, no statistically significant difference in maternal time use was found between arms. On average, mothers spent most of their waking time on household chores (over 6 h and 30 min) at both time points. When children were aged 12 months, approximately three and a half hours were spent on childcare activities for children under the age of 2 years. When children were 18 months old, mothers spent more time on income generating activities (30 min) than when the children were 12 years old, and on leisure (approximately 4 h and 30 min). When children were 18 months old, less time was spent on feeding/breastfeeding children (30 min less) and playing with children (15 min). However, mothers spent more time talking or reading to children at 18 months than at 12 months.



Conclusion: We find that within a relatively short period of time in early childhood, maternal (or caregiver) time use can change, with time allocation being diverted away from childcare activities to others. This suggests that changing maternal time allocation in resource poor households may be quite challenging, and not allow the uptake of new and/or optimal behaviours.
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1. Introduction

The first five years of life lay the foundation for the development of human capital (1). This period is critical for the development of children's emotional, physical, and intellectual well-being (2, 3). Investments in children's health and development during this period can play a very important role in the accumulation of human capital in the short-term and throughout the life course (4). However, exposure to physical risks factors such as poor maternal nutrition, low-birthweight and infectious diseases; and psycho-social risks such as maternal depression, exposure to violence and lack of stimulation or nurturing care can prevent children reaching their full potential, especially in resource constrained settings (5–7).

In 2016 it was estimated that in low- and middle-income countries (LMICs), 250 million children under the age of five years were at risk of impaired cognitive and social-emotional development (8). Several strategies have attempted to improve early childhood development (ECD) outcomes (9–14). Typically, ECD programmes tend to be targeted at the primary caregiver(s) of children, and delivered through home visits, community groups, clinic or facility-based services or media campaigns. They promote optimum childcare practices, including infant and young child feeding, nurturing care through more engaged and responsive caregiver-child interactions, creating appropriate home environments and stimulation through play (3, 14–17). These programmes could lead to higher parental investment in their children's health and development in terms of physical resources and time (4). They could also directly impact ECD outcomes, either by enhancing the effectiveness of existing levels of parental inputs or acting as a new input for improved ECD (4).

For ECD programmes to improve outcomes, the primary caregiver, usually the mother, needs to assimilate new information and then allocate sufficient time and resources to adopt and perform development promoting behaviours (such as more engaged feeding, communication, play and stimulation activities) (4, 18). However, women face many competing demands on their psychological and physical resources and often return to familiar habits and behaviours in the short- or long-term, depending on the extent of the constraints they may face (19).

Using data collected within a cluster randomised controlled trial (cRCT) of a nutrition and care for development intervention in rural India, this study explores maternal time investment in caregiving activities for children under the age of 2. Specifically, this study will explore:


	(a)patterns of maternal time use to understand how time is allocated between childcare and other activities when children are aged 12 months and 18 months;

	(b)whether there is a difference in maternal time use between the intervention and control arms of the cRCT of a nutrition and care for development intervention; and

	(c)whether and how time allocation between childcare and other activities that mothers engage in could change as children grow older.



This may help unpack the black box of programme mechanisms that rely on behaviour change to achieve effect and reflect on intervention design to achieve maximum and sustainable impact.



2. Methods


2.1. Study setting

This study is nested within the Sustainable Programme Incorporating Nutrition and Games (SPRING) trial in India and Pakistan. Details about SPRING are presented elsewhere (20). In brief, SPRING aimed to develop and test an integrated, culturally appropriate, equitable and sustainable community-based intervention package that promotes child growth and development. SPRING involved the delivery of a home visit education and enablement package from the fifth month of pregnancy, through the first 24 months of life. The intervention design was based on formative research conducted in the study settings, where mothers reported that they felt stretched by multiple commitments and sometimes overwhelmed by their financial circumstances (21). Therefore, the intervention package was developed keeping these constraints in mind; for example, families were encouraged to support mothers so that they could engage with the intervention. SPRING was designed to be feasible, affordable and scalable through the national healthcare system.

During pregnancy, home visits made by a project-employed community-based agent (CBA) focused on maternal health, and sensitization about breastfeeding. Visits made during the post-natal period focused on breastfeeding, complementary and responsive feeding, communication, interaction and play activities. The CBAs used a counselling approach based on cognitive behaviour therapy (21), which comprised family support; guided discovery using pictures; behavioural activation; empathic listening; problem-solving; and praise. Within the child development component, CBAs explained child stimulation activities, and demonstrated these if required. CBAs also coached families on key elements such as praising children and scaffolding new activities. CBAs were trained to use counselling cards that included the instructions and key messages the CBA was to deliver in each visit, as well as culturally appropriate illustrations for the family to look at (22).

In India, SPRING was implemented in Rewari, a predominantly rural district of Haryana in North India. Haryana has a population growth rate that exceeds the national rate by approximately 0.68% (23, 24). Female literacy in the state is approximately 66%, and the sex ratio is 879 females for every 1,000 males, far below the national average of 943 females per 1,000 males (25). Haryana has among the highest rates of child mortality and undernutrition in India (23, 25).

The intervention was evaluated using a cRCT design where 12 clusters were randomly allocated to receive the intervention and 12 clusters to a control arm. Each cluster was the catchment area of a health sub-centre with a functional Auxiliary Nurse Midwife that covers a population of at least 5,000. The target population were all pregnant women and mothers with babies aged less than two years of age living within the clusters. Estimates indicate that approximately 5,000 mothers and their babies received the home visits during the duration of the programme. The primary outcomes were height-for-age, and Bayley Scales of Infant Development III, and were collected from a sub-set of the target population with children aged 18 months. Intermediate outcomes were collected from when children were aged 12 months and 18 months.

SPRING offered mothers support to create stimulating and nurturing home environments for their young children to improve their children's nutrition and development outcomes by increasing the level of investment inputs for child health and development. Data on maternal time use as a potential investment input was collected to assess whether there were differences in the time that mothers spent interacting with their children between the intervention and control arms, and how this time investment may change as children grow older.

Ethical approval for this study was granted by the London School of Hygiene & Tropical Medicine (LSHTM) Research Ethics Committee (UK), and the Sangath Institutional Review board (India). Approval was also granted by the Indian Council of Medical Research's Health Ministry Screening Committee. Informed written consent was obtained from mothers at enrolment into the trial as well as at the time of the assessments carried out when the child was aged 12 and 18 months.



2.2. Tool development and in-field implementation

Quantitative data on maternal time-use were collected using a survey instrument designed by the study team. The instrument was based on narrative history, a tool adapted from clinical practice (26) but not often used to collect time-use data. The instrument began by identifying the most recent normal day, which served as a frame of reference for the respondent. The most recent normal day was defined as one where there was no festival, wedding, death or funeral and no long absences from the house, i.e., where the respondent's normal routine had not been disrupted.

Once the most recent normal day had been identified, the mother was asked for their time of waking on that day. They were asked about each successive activity undertaken, asked for a brief description of the activity together with how long they spent doing that activity (primary activity), and whether they did another activity at the same time to capture multi-tasking (secondary activities). They ended by reporting the time they went to bed. The narrative history style of interviewing did not ask specific questions about doing or not doing certain types of activities. As such, it allowed mothers to recount the activities that they engaged in chronologically, reducing the risk of social desirability bias (27). This also allowed them to formulate responses rooted in their own perspective and reflecting their priorities, using the language and phrases that they felt comfortable using (28).

Before the instrument was tested in field, a pilot version was shared with the principal investigators and field coordinators to discuss the content and acceptability of the questions. The instrument was then translated into Hindi and checked for consistency with the original English version. The instrument was tested in field using cognitive interviewing techniques to establish comprehensibility, acceptability, and local relevance. The instrument was pre-tested on nine women aged between 18 and 50 years who were either pregnant or had at least one child under the age of 2 years. The women were from heterogenous socio-economic backgrounds that were representative of the site population. Cognitive interviewing was conducted by the study team in Hindi. The cognitive interviews took between 11 and 30 min to administer, with an average time of 20 min. This testing process confirmed that participants could follow all questions and that the flow of questions was acceptable.

The cognitive interviews were followed by a focus group discussion (FGD) that aimed to generate a near exhaustive list of activities that women with children under the age of 2 years might engage in on a normal day. The FGD was conducted with 12 women between 18 and 50 years of age, who were either pregnant or had at least one child under the age of 2 years and were from varied socio-economic backgrounds. We provided the discussants with the list of activities generated from the cognitive interviews as a starting point. We asked them to think about a normal day in their lives, think about what they did on that day, reflect on the activity list provided and add or remove activities. When suggesting activities, in addition to thinking about their own routine, discussants were also asked to think about what activities other women in their villages undertook. This generated 53 activities, listed by women, that we grouped into broader categories of activities that allowed for the ease of data collection and analysis, without inhibiting how respondents described the activities they engaged in. The tool and list of activities are included in Supplementary Appendix S1.



2.3. Data collection

Data were collected from a sub-sample of mothers when their children were aged 12 months, and again when the children were aged 18 months, to facilitate a comparison of maternal time use across different child ages, in addition to comparing time use between trial arms. Data were collected between 2016 and 2017.

We were unable to find data from the study setting or a comparable setting to inform assumptions about maternal time use for the control group. Thus, we adopted a pragmatic approach, and based the sample size of this study on the sample size calculations for an early life stress (ELS) sub-study that was nested within the SPRING trial (29). The aim of the ELS sub study was to explore the effect of adversity on growth. A minimum of 25 participants per cluster was needed to give 90% power at the 5% level of significance to detect effect sizes between 0.4SD and 0.5SD. We assumed an intra-cluster correlation of 0.05, and used an established formula (30). Our aim was to collect data from the same cohort at both data collection points. While every attempt was made to maintain the sample size at the second data collection point, the sample size was reduced to 20 per cluster due to practical considerations (Table 1).


TABLE 1 Maternal time use, sample size and data collection time points.
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2.4. Analytical strategy

As Less than 5% of mothers reported multi-tasking, we present time use data for the reported primary activities only. Activities were categorised as household chores, praying, income generating activities, caring for the elderly, leisure, travelling, other activities (such as personal grooming, eating a meal, studying), caring for children aged 0–2 years, and caring for children older than 2 years.

Mothers described each activity in which they engaged during the day, starting with the time they awoke and then giving start and end times for each subsequent activity. They ended by reporting the time they went to bed, giving an estimate of the time they spent asleep at night. These times were summed together to arrive at her total “reported day”. Given common reporting phenomena such as rounding e.g., reporting time in increments of rounded hours, half hours etc., heaping e.g., the tendency to report common increments of time such as “one hour,” and the risk of recall bias, many of these reported days did not sum to 24 h. As such, to allocate each woman only 24 h of time in a day, the time spent on each individual activity and the time spent sleeping at night, was calculated as a percentage of her reported day. This percentage was then multiplied by 24 to normalise all responses to a 24-hour day.

As these data are collected within a cRCT, we tested for statistically significant differences in maternal time use between the arms using linear regression. We adjusted for potential correlation in outcomes in children within clusters by the inclusion of cluster ID as a random intercept in multilevel regression models (30). We also test for significant differences in the overall time spent on different activities when children are 12 months of age vs. 18 months of age, using linear regression with cluster as a random effect.




3. Results

The average age of the mothers in our sample was 23.37 years (SD 3.97, range 14–51). All mothers lived in rural areas. The average number of household members was 6.08 (SD 2.56, range 2–25). The majority of women had completed 10–12 years of schooling (36.36%), and were married and Hindu (Table 2). Similar proportions were from a general caste (34.52%) and other backward castes (36.65%). The majority of mothers lived in households with improved sources of drinking water such as household connections, public standpipes, protected dig wells and boreholes, and lived in household made from “pucca” materials such as cement, burnt bricks, concrete, timber or stone. However, the majority used unimproved cooking fuels (wood, charcoal, grass and shrubs), and had access to unimproved sources of sanitation such as a dry toilets, open spaces, and pit latrines without a flush.


TABLE 2 Sociodemographic characteristics of the study population (n = 704).

[image: Table 2]

We present maternal time use in the intervention and control arms for the subsample assessed when the child was 12 months of age (Table 3) and the subsample assessed when the child was 18 months of age (Table 4).


TABLE 3 Mean number of hours spent on different activities, last normal day, 12 months.

[image: Table 3]


TABLE 4 Mean number of hours spent on different activities, last normal day, 18 months.
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When the children were aged 12 months, mothers spent most of their day on household chores (over 6 h and 30 min) (Table 3). Mothers spent approximately 22 min engaging in activities that contributed to household income, and three hours on leisure activities. Approximately three and a half hours were spent on childcare activities for children under the age of 2 years. This included bathing children, feeding/breastfeeding, changing clothes/diapers, talking, or reading to children, playing with children. Of these activities, the longest duration was spent feeding/breastfeeding children (approximately 1 h and 50 min), while the shortest was on talking or reading to children. No significant differences between time-use were observed between the intervention and controls arms (Table 3).

When the children were 18 months old, continued to spend the majority of their day on household chores (Table 4). They spent approximately 31 min engaging in activities that contributed to household income, and four and a half hours on leisure activities. Approximately two and a half hours were spent on childcare activities for children under the age of 2 years. Of these activities, the longest duration was spent feeding/breastfeeding children (approximately 1 h and 20 min). No significant differences between time-use were observed between the intervention and controls arms (Table 4).

Table 5 compares the mean number of hours that mothers reported spending on different activities in the last normal day between the two time points. There were several differences between how mothers of 18-month-old children spent their time, compared with mothers of 12-month-old children. The biggest difference was seen in the time spent on leisure. Mothers with children aged 18 months spent an average of approximately 95 min more on leisure than mothers of children aged 12 months (p-value = 0.000). Other differences included time spent on:


	•income generating activities, where mothers with older children spent approximately 10 min more on income generating activities per day (p-value = 0.013);

	•travelling, where mothers with older children spent approximately 12 min more time travelling (p-value = 0.000); and

	•other activities, where mothers with younger children spent approximately 16 min more time on other activities (p-value = 0.000)




TABLE 5 Difference in mean number of hours spent on different activities, last normal day, between 12 and 18 months.

[image: Table 5]

There were also significant differences in time spent on childcare activities between mothers of younger and older children. Mothers spent almost 3.4 h of their day on childcare activities, when the child was 12 months of age. This reduced by 48 min when the child was 18 months of age (p-value = 0.000) (Table 5). Within this group of activities, the majority of time was spent on feeding/breastfeeding (approximately two hours). This sub-category remained the most time-consuming childcare activity when the child was 18 months of age but reduced by half an hour a day (p-value 0.000). The time spent playing with children also decreased between the two time points by approximately 10 min (p = 0.000). Mothers reported spending less time on changing babies’ clothes/diaper (p-value = 0.000) between the two time points but while significant, these time differences are very small at 2 min. Mothers of children of 12 months of age spent almost 5 min more time calming and quietening a crying baby (p-value = 0.001). Mothers of children of 18 months of age spent approximately 1 min more time talking or reading to the child (p-value = 0.004). The time spent caring for children older than 2 years increased by 12 min when the SPRING trial child was 18 months old.



4. Discussion

In this study, we aimed to explore maternal time use as an investment in ECD in rural India. Within the framework of the SPRING trial, we explored whether there was a difference in maternal time allocated to childcare activities and other activities, between the intervention and control arms, and how this time investment might change as children grow older.

We found that when children were 12 and 18 months old, mothers tended to spend most of their waking day on household chores. When children were aged 12 months, mothers spent an average of three and a half hours a day caring for children under the age of 2 (bathing, feeding, breastfeeding, playing, etc). Within this category of activities, the highest allocation of time was to feeding or breastfeeding children, with a lower level of time investment in playing with children and talking or reading to children. When children were aged 18 months old, mothers spent an hour less on childcare activities, although the pattern of time use withing this category of activities is similar to that seen when children were aged 12 months i.e., the highest allocation of time was to feeding or breastfeeding children, with a lower level of time investment in playing with children, and talking or reading to children. It may possibly be as that the mothers of 18-month-old children have other, younger children to whom caregiving time is allocated. These results provide us with a consistent pattern of maternal time investment in ECD.

We also found that when children were 18 months old, mothers spent more time on leisure activities and income generating activities than they did when children were 12 months old. Less time was also spent on caregiving activities for children under the age of two years with decreases in time spent feeding/breastfeeding, playing changing babies' clothes/diaper but an increase in time spent talking or reading to the child, though some of these changes were very small. There was a small increase in the time spent on caring for children older than two years.

However, no statistically significant differences were found between the intervention and control arms at either time point, indicating that the intervention did not appear have a statistically significant effect on the level of time investment for ECD. The process evaluation component of SPRING indicates that there were implementation challenges in both sites, and could account for this (31). To be able to incorporate a new activity, women would either need to stop engaging with a current activity to replace it with the new one, or reallocate their current allocation to make time for a new activity (32). This may not be possible in settings where there are constraints on women's decision-making and bargaining powers. Estimates from the 2015–2016 Indian National Family Health Survey (the year closest to the SPRING data collection) indicate that approximately 88% of currently married women (aged 15–49 years) participated in household decisions related to major purchases, their own health care and visits to family or relatives. In the state of Haryana, this was slightly lower (86%) (33). More recent estimates from the 2019–2020 Indian National Family Health Survey, indicate that women's participation in household decisions related to major purchases, their own health care and visits to family or relatives remains stable, with the proportion in Haryana being similar to that across the country (34). Both surveys found that that involvement in decision making was higher among older, wealthier and employed women, and women who lived in urban areas (33, 34). Thus, younger, and less wealthy women in rural areas are likely to have lower decision-making and bargaining power; a possible explanation for why women were not able to invest more time in ECD activities in our sample.

There also may be an opportunity cost to this time investment for households that face income constraints (32, 35). In such cases, there are likely competing priorities especially where women are expected to concurrently nurture children and their families as well as make important economic contributions (19, 32). As children grow older, it might seem that they are more independent or need less supervision, women reallocate their time to income generation activities or take time for themselves, for their own well-being (36).

Levels of parental investment have been shown to be positively correlated with parents' beliefs about the productivity of those inputs and/or the return on the level of investment (37). Thus, it is worthwhile to formally explore the role that beliefs and norms may play in ECD through the process evaluation of implemented programmes (31). This may help unpack the facilitators of or barriers to higher time investments that might arise from beliefs that mothers and other caregivers have about the effectiveness of time investments for ECD, relative to investment in more material resources such as buying toys (4, 35).

The strength of our study is that we adapted the narrative history methodology to collect time use data, which allowed women to report on the activities that they engaged in chronologically, from their own perspectives, reducing the risk of social desirability bias. This provided us with rich and detailed data. By restricting the frame of reference to be the most recent normal day, we also reduced some of the noise attributed to recall bias. However, time use data are notoriously difficult to collect because of the relative nature of time, which does have an impact on recall, especially in resource constrained settings where individuals may not formally keep time.



5. Conclusion

ECD programmes can have a positive impact on children's outcomes either directly as a stand-alone investment in children's development or indirectly by increasing parental investment or improving the effectiveness of existing material and time investments. Both pathways require the incorporation of new behaviours by participants, usually the primary caregiver (who tends to be the mother). We find that within a relatively short period of time in early childhood, maternal (or caregiver) time use can change, with time allocation being diverted away from childcare activities to others. This suggests that changing maternal time allocation in resource poor households may be quite challenging, and not allow the uptake of new and/or optimal behaviours. To promote effective and sustainable participation, and the uptake of ECD interventions, strategies should consider aspects related to bolstering women's decision-making and bargaining power, and support from family members such as fathers to allow women to increase their time investment, and manage available resources within their roles in households (19).



Data availability statement

The datasets presented in this article are not readily available due to patient data protection, but data are available upon reasonable request. Requests to access the datasets should be directed to n.batura@ucl.ac.uk.



Ethics statement

This study involving human participants, was reviewed and approved by the London School of Hygiene & Tropical Medicine Research Ethics Committee (UK), and the Sangath Institutional Review board (India). Approval was also granted by the Indian Council of Medical Research's Health Ministry Screening Committee (HMSC). The participants provided their written informed consent to participate in this study.



Author contributions

JS and NB conceptualized the time use study within SPRING. NB, JS and RR designed the time use survey instrument. NB, RR, SA, KS, DV, DK contributed to data collection and acquisition. NB led the formal analysis for this study. BK, AR, ZH, BA, SS, GD are members of the research team involved in conceptualisation, funding acquisition, methodology, data curation and/or formal analysis of the SPRING trial within which this study is nested. NB was responsible for the initial drafting of this manuscript. All authors contributed to the article and approved the submitted version.



Funding

This study was funded by a Wellcome Trust Strategic Award (093615), and the Strategic Impact Evaluation Fund of the World Bank (7180224).



Acknowledgments

We thank the SPRING team who were generous with their support (Assad Hafeez, Raghu Lingam, Sunil Bhopal, and Lu Gram) as well as colleagues at UCL (Ildo Jose Lautharte Junior and Tom Palmer). Our warmest thanks to the data collection and management team; and most of all to families who participated in SPRING.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fped.2023.1120253/full#supplementary-material



References

1. Currie J, Almond D. Human capital development before age five. In: Ashenfelter O, Card D, editors. Handbook of labor economics. San Diego and Amsterdam: Elsevier (2011). Vol. 4, p. 1315–486.

2. Walker SP, Wachs TD, Grantham-McGregor S, Black MM, Nelson CA, Huffman SL, et al. Inequality in early childhood: risk and protective factors for early child development. Lancet. (2011) 378(9799):1325–38. doi: 10.1016/S0140-6736(11)60555-2

3. Engle PL, Fernald LC, Alderman H, Behrman J, O'Gara C, Yousafzai A, et al. Strategies for reducing inequalities and improving developmental outcomes for young children in low-income and middle-income countries. Lancet. (2011) 378(9799):1339–53. doi: 10.1016/S0140-6736(11)60889-1

4. Attanasio O, Cattan S, Fitzsimons E, Meghir C, Rubio-Codina M. Estimating the production function for human capital: results from a randomized controlled trial in Colombia. Am Econ Rev. (2020) 110(1):48–85. doi: 10.1257/aer.20150183

5. Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L, Strupp B, et al. Developmental potential in the first 5 years for children in developing countries. Lancet. (2007) 369(9555):60–70. doi: 10.1016/S0140-6736(07)60032-4

6. Black MM, Walker SP, Fernald LC, Andersen CT, DiGirolamo AM, Lu C, et al. Early childhood development coming of age: science through the life course. Lancet. (2017) 389(10064):77–90. doi: 10.1016/S0140-6736(16)31389-7

7. Batura N, Hill Z, Haghparast-Bidgoli H, Lingam R, Colbourn T, Kim S, et al. Highlighting the evidence gap: how cost-effective are interventions to improve early childhood nutrition and development? Health Policy Plan. (2015) 30(6):813–21. doi: 10.1093/heapol/czu055

8. Britto PR, Lye SJ, Proulx K, Yousafzai AK, Matthews SG, Vaivada T, et al. Nurturing care: promoting early childhood development. Lancet. (2017) 389(10064):91–102. doi: 10.1016/S0140-6736(16)31390-3

9. Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, Horton S, et al. Evidence-based interventions for improvement of maternal and child nutrition: what can be done and at what cost? Lancet. (2013) 382(9890):452–77. doi: 10.1016/S0140-6736(13)60996-4

10. Vaivada T, Gaffey MF, Das JK, Bhutta ZA. Evidence-based interventions for improvement of maternal and child nutrition in low-income settings: what’s new? Curr Opin Clin Nutr Metab Care. (2017) 20(3):204–10. doi: 10.1097/MCO.0000000000000365

11. Maulik P, Darmstadt G. Community-based interventions to optimize early childhood development in low resource settings. J Perinatol. (2009) 29(8):531. doi: 10.1038/jp.2009.42

12. Nores M, Barnett WS. Benefits of early childhood interventions across the world:(under) investing in the very young. Econ Educ Rev. (2010) 29(2):271–82. doi: 10.1016/j.econedurev.2009.09.001

13. Hamadani JD, Mehrin SF, Tofail F, Hasan MI, Huda SN, Baker-Henningham H, et al. Integrating an early childhood development programme into Bangladeshi primary health-care services: an open-label, cluster-randomised controlled trial. Lancet Glob Health. (2019) 7(3):e366–75. doi: 10.1016/S2214-109X(18)30535-7

14. Kim ET, Opiyo T, Acayo PS, Lillie M, Gallis J, Zhou Y, et al. Effect of a lay counselor delivered integrated maternal mental health and early childhood development group-based intervention in siaya county, Kenya: a quasi-experimental longitudinal study. J Affect Disord. (2021) 292:284–94. doi: 10.1016/j.jad.2021.06.002

15. Grantham-McGregor SM, Walker SP, Chang SM, Powell CA. Effects of early childhood supplementation with and without stimulation on later development in stunted Jamaican children. Am J Clin Nutr. (1997) 66(2):247–53. doi: 10.1093/ajcn/66.2.247

16. Dewey KG, Adu-Afarwuah S. Systematic review of the efficacy and effectiveness of complementary feeding interventions in developing countries. Matern Child Nutr. (2008) 4:24–85. doi: 10.1111/j.1740-8709.2007.00124.x

17. Klein PS, Rye H. Interaction-oriented early intervention in Ethiopia: the MISC approach. Infants Young Child. (2004) 17(4):340–54. doi: 10.1097/00001163-200410000-00007

18. Bono ED, Francesconi M, Kelly Y, Sacker A. Early maternal time investment and early child outcomes. Econ J. (2016) 126(596):F96–F135. doi: 10.1111/ecoj.12342

19. Engle PL, Menon P, Garrett JL, Slack A. Urbanization and caregiving: a framework for analysis and examples from southern and Eastern Africa. Environ Urban. (1997) 9(2):253–70. doi: 10.1177/095624789700900213

20. ClinicalTrials.gov. SPRING Cluster Randomised Controlled Trial (2018). Available at: https://clinicaltrials.gov/ct2/show/NCT02059863

21. Zafar S, Sikander S, Haq Z, Hill Z, Lingam R, Skordis-Worrall J, et al. Integrating maternal psychosocial well-being into a child-development intervention: the five-pillars approach. Ann N Y Acad Sci. (2014) 1308(1):107–17. doi: 10.1111/nyas.12339

22. Kirkwood BR, Sikander S, Roy R, Soremekun S, Bhopal S, Iqbal Avan B, et al.. Effect of the SPRING home visits intervention on early child development and growth in rural India and Pakistan: parallel cluster randomised controlled trials. Front Nutr. (2023) 10:1155763. doi: 10.3389/fnut.2023.1155763

23. Haryana Go. Economic survey of haryana 2014–15. Panchkula: Dept of Economic and Statistical Analysis (2015).

24. Vashishtha PS, Sharma RK, Malik RPS, Bathla S. Population and land use in haryana. In: National Academies of Sciences E, and Medicine, editors. Growing populations, changing landscapes: Studies from India, China, and the United States. Washington, DC: The National Academies Press (2001). p. 107–44.

25. Haryana Go. Economic survey of haryana 2021–22. Haryana: Dept of Economic and Statistical Analysis (2022).

26. Hurwitz B. Narrative and the practice of medicine. Lancet. (2000) 356(9247):2086–9. doi: 10.1016/S0140-6736(00)03412-7

27. Stinson LL. Measuring how people spend their time: a time-use survey design. Monthly Lab Rev. (1999) 122:12.

28. Ziebland S, Coulter A, Calabrese JD, Locock L. Understanding and using health experiences: Improving patient care. Oxford: OUP (2013).

29. Bhopal SS. Early childhood stress, adversity, growth & development: Findings from the SPRING home visits cluster randomised controlled trial in rural India. London: London School of Hygiene & Tropical Medicine (2019).

30. Kirkwood BR, Sterne JA. Essential medical statistics. 2nd ed. Oxford, UK: Blackwell Publishind (2003).

31. Hill Z, Zafar S, Soremekun S, Sikander S, Avan B, Roy R, et al. Can home visits for Early Child Development be implemented with sufficient integrity and fidelity at scale? Evidence from the SPRING programme in India and Pakistan. Front Nutr. (2023) 10:1152548. doi: 10.3389/fnut.2023.1152548

32. McGuire JS, Popkin BM. The zero-sum game: a framework for examining women and nutrition. Food Nutr Bull. (1988) 10(3):1–7. doi: 10.1177/156482658801000309

33. ICF IIfPSIa. National family health survey (NFHS-4), 2015–16: India. Mumbai: IIPS (2017).

34. ICF IIfPSIa. National family health survey (NFHS-5), 2019–20. Mumbai: IIPS (2021).

35. Attanasio O, Cattan S, Meghir C. Early childhood development, human capital, and poverty. Annu Rev Econom. (2022) 14:853–92. doi: 10.1146/annurev-economics-092821-053234

36. Smith JP, Forrester R. Who pays for the health benefits of exclusive breastfeeding? An analysis of maternal time costs. J Hum Lact. (2013) 29(4):547–55. doi: 10.1177/0890334413495450

37. Giannola M. Parental investment, and intra-household inequality in child development: Theory, measurement and evidence from a lab-in-the-field experiment. Mimeo: University College London (2020).



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Maternal time investment in caregiving activities to promote early childhood development: evidence from rural India

		1. Introduction



		2. Methods



		2.1. Study setting



		2.2. Tool development and in-field implementation



		2.3. Data collection



		2.4. Analytical strategy











		3. Results



		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Pediatrics

Maternal time investment in
caregiving activities to promote
early childhood development:
evidence from rural India









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fped-11-1120253-t005.jpg
Activity

Total respondents
Household chores

Overall
(12 months)

704

Overall
(18 months)
603

Difference between 18 and 12 moi

0.061

(-0.317/0.439)

p-value

Praying 0.015 0017 0.002 0.604
(0.071) (0.079) (-0.004/0.008)
Income generating activities 0.364 0524 0.16 0013
(1.025) (1.319) (-0.010/0.331)
Caring for the elderly 0.001 0010 0.008 0135
(0.026) (0.149) (-0.004/0.0213)
Leisure 2970 4545 1574 0.000
(1652) (2.560) (1.264/1.883)
Travelling 0212 0418 0206 0.000
(0.846) (1.292) (0.013/0.399)
Other activities 0.864 0599 0264 0.000
(1312) (1.028) (-0.445/-0.084)
Child care activities (0-2 years): 3399 2595 -0.804 0.000
(2124) (2.507) (-1.232/-0.376)
Caring for children (general) 0.540 0508 -0.032 0.632
0529) (1512) (-0.193/0.129)
Bathing children 0229 0240 0.01 0618
(0459) (0.273) (-0.034/0.055)
Feeding/breastfeeding the baby 1.859 1347 0511 0.000
(1.368) (L414) (-0.737/-0.286)
Changing baby’s clothes/diaper 0142 0.103 00389 0.000
(0.168) (0.162) (-0.074/-0.003)
To calm/quieten a crying baby 0.163 0.085 0077 0.001
(0459) (0.339) (-0.166/0.010)
Playing with children 0462 0293 0169 0.000
(0876) (0.692) (-0.289/-0.049)
Talking or reading to the child 0.001 0016 0015 0.004
0.024) (0.137) (0.004/0.025)
Caring for children older than 2 years 0283 0485 0.202 0.000
(0.544) (0.829) (0.099/0.304)
In bed during the night 9.331 8.187 1144 0.000
(~1.424/-0.865)






OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





OPS/images/fped-11-1120253-t004.jpg
Activity Overall Control Intervention I-C difference (95% Cl) p-value

Mean (SD) Mean (SD) Mean (SD)

Total respondents 603 300 303

Household chores 0428

| (~0.200/1.050)
Praying X X X 001
(~0.004/0.026)
Income generating activities ~0.021
(~0.332/0.289)
Caring for the elderly X X X 0015

I [ (0.008/0.039)
Leisure ~0.544
(=1.22/0.138)
Travelling 2 0.049
(0.298/0.396)
Other activities X X X ~0.104
(~0.364/0.155)
Child care activities (0-2 years) -0.184
(-0.817/0.448)
Caring for children (general) . : | ~0.19

| (<0519/0.125)
Bathing children 0.008
(~0.046/0.062)
Feeding/breastfeeding the baby : ¥ ~0.045
(=0302/0.212)
Changing baby’s clothes/diaper 0014
(=0.033/0.061)
To calm/quieten a crying baby X X 0.044
(=0.075/0.164)
Playing with children . % 0.002
(~0.16/0.165)
Talking or reading to the child | —0.011
(=0.031/0.009)
Caring for children older than 2 years 2 . : 0.017
(~0.202/0.237)
In bed during the night ~0.078
(~0.349/0.192)






OPS/images/fped-11-1120253-t001.jpg
Assessment Overall sample | Control

timing size arm
12 months of child’s

age

Intervention
arm

18 months of child's
age






OPS/images/fped-11-1120253-t003.jpg
Activity

Total respondents
Household chores

Overall
Mean (SD)
704

Control
Mean (SD)
347

Intervention
Mean (SD)
357

I-C difference

(95% Cl)

0.188

(~0.466/0.843)

p-value

Praying

—0.002

(=0.012/0.008)

Income generating activities

0.055

(-0.145/0.257)

Caring for the elderly

0.003

(0.000/0.007)

Leisure

0.040

(=0.386/0.467)

Travelling

0.064

(~0.079/0.209)

Other activities

—0.086
(=0.304/0.131)

Child care activities (0-2 years)

0.013

(=0.591/0.618)

Caring for children (general)

~0.068

(=0.192/0.054)

Bathing children

Feeding/breasteeding the baby

—0.036

(=0.108/0.034)
0109

(=0.259/0.477)

Changing baby’s clothes/diaper

~0.033

(=0.072/0.006)

“To calm/quieten a crying baby

—0.003

(=0.115/0.109)

Playing with children

0.045

(~0.115/0.206)

Talking or reading to the child

0.001

(=0.003/0.004)

Caring for children older than 2 years

0.05

(~0.057/0.159)

In bed during the night

0.077






OPS/images/fped-11-1120253-t002.jpg
Socio-demographic characteristics

Frequency

Percentage

Mother's education level*

Never been to school 34 483
Less than 5 years 26 369
5109 years 180 2557
10-12 years 256 36.36
More than 12 years 207 2941
Marital status

Widow 34 483
Divorced/seprated 1 014
Married 669 95.03
Religion

Hindu 701 9957
Muslim 2 028
Christian 1 014
Caste

General 243 3452
Scheduled caste 188 267
Other backward caste 258 3665
Scheduled tribe 15 213
Source of drinking water

Improved sources of water 657 9332
Unimproved sources of water 47 668
Type of sanitation facility

Flush/pour flush toilet 159 2259
Pit latrine without a flush 39 56.25
Dry toilet 3 043
Bush, field, open space 146 2074
Type of cooking fuel used

Improved/clean sources 266 37.78
Unimproved sources 438 6222
Roof material

Kutcha materials 2 028
Pucca materials 699 9929
Others 3 043
Wall material

Kutcha materials 9 128
Pucca materials 695 98.72
Floor material

Kutcha materials 2 597
Pucca materials 662 94.03

O nissing chsevstion





