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Abstract

Objectives: We investigate how caregiving for grandchildren is associated with cognitive 

function among rural South Africans, and whether the association differs by gender. We further 

investigate whether measures of physical activity or social engagement mediate this association.

Methods: Data were from interviews with 3668 Black, South African grandparents in the 

“Health and Aging in Africa: A Longitudinal Study of an INDEPTH Community in South Africa” 

study, conducted between 2014 and 2015.

Results: We find that caregiving grandparents have better cognitive function than non-caregiving 

grandparents, and this association does not differ by grandparent gender. Although grandchild 

caregiving is associated with physical activity and social engagement measures, and some of these 

measures are associated with cognitive function, we do not find conclusive evidence of mediation.

Discussion: Providing care for grandchildren may stimulate cognitive function for both 

grandmothers and grandfathers. Neither physical activity nor social engagement explains the 

association between caregiving and cognitive function.
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Introduction

As populations across the globe experience aging at a rapid pace, concerns over the health 

and well-being of older adults are at an all-time high (Bengtson, 2003; King & Guralnik, 

2010). There is a particular focus on cognitive health due to its critical role in maintaining 

older adults’ independence and well-being. As people age, they often experience changes 
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in their roles and social environment that can lead them to become less physically active 

and more socially isolated, which can accelerate cognitive decline (Bonsang et al., 2012; 

Middleton et al., 2010; Rantakokko et al., 2013). However, even as aging adults transition 

out of their former roles, they often take on new roles that have the potential to protect 

against cognitive decline, such as caregiving for their grandchildren. We seek to develop 

a better understanding of the association between caring for grandchildren and cognitive 

function in order to inform whether or not caring for grandchildren may be a route through 

which older adults can delay declines in their cognitive health.

We focus on grandparents in rural South Africa, where this caregiving is usually done on 

a full-time basis (Freeman & Nkomo, 2006; Parker & Short, 2009). Given the presence of 

comorbid diseases, it is especially important to understand the factors impacting cognitive 

health (Clark et al., 2015; Kabudula et al., 2014). We use some of the first data on 

cognitive function in this region to investigate whether caring for grandchildren is associated 

with better cognitive function among a cohort of adults aged 40 years and older. We 

further investigate whether this association differs for grandmothers versus grandfathers, and 

whether physical activity or social engagement mediates this association.

Background

We focus on a setting in rural northeastern South Africa: a cluster of villages in and near 

the Agincourt subdistrict, in Mpumalanga province. This region was a former “homeland” 

of forced racial segregation during apartheid, to which Black South Africans belonging to 

the Shangaan ethnic group were forcibly moved (Blalock, 2014). The high burden of both 

communicable and noncommunicable disease in South Africa means that life expectancy at 

birth is relatively low, at 61 and 67 for men and women, respectively (PRB, 2018). The HIV 

epidemic hit the country hard, predominantly affecting the middle generation of Black South 

Africans and peaking between the mid-1990s and mid-2000s (Kahn et al., 2007; Mee et al., 

2016).

Due to the high prevalence of HIVas well as out-migration of young adults for work in the 

Agincourt study area, the middle generation is often unavailable to provide full-time care to 

their children (Madhavan & Gross, 2013; Nyasani et al., 2009). As a result, many children 

are left in the care of their grandparents (Kabudula et al., 2014; Mtshali, 2015; Schatz & 

Ogunmefun, 2007). In 2015, approximately half of South African children, nationwide, who 

did not live with their parents were living with grandparents (Statistics South Africa, 2017). 

The South African government offers financial assistance, some of which these grandparents 

are eligible to claim, including old-age pensions, child support grants, and foster child 

grants (Delany et al., 2008). These grants can support grandparents in caring for dependent 

children but often fall short of their needs (Schatz & Ogunmefun, 2007). This caregiving 

responsibility can create financial and social stress for grandparents (Ice et al., 2012, 2010) 

and may have important and lasting implications for cognitive health. These effects may 

be especially pronounced among this population, as South Africans often transition to 

grandparenthood and grandchild care beginning at relatively young ages (Margherio, 2019).
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Grandchild Caregiving, Health, and Cognition

Studies have been mixed as to how grandchild caregiving can impact health. Research often 

shows that full-time grandchild care can lead to detrimental health outcomes, such as poorer 

cognitive functioning in verbal fluency (although not in numeracy or word recall) (Arpino 

& Bordone, 2014); issues with pain and mobility, greater stress, and lower life satisfaction 

(Bowers & Myers, 1999; Clottey et al., 2015); and accelerated health decline (Chen & Liu, 

2012). On the other hand, Hughes et al. (2007) found null effects of full-time caregiving 

on health outcomes. Less intensive grandchild care is often associated with improved 

outcomes, such as lower risk of mortality (Hilbrand et al., 2017); healthier behaviors and 

better mental health (Hughes et al., 2007); and lower burden and stress (Bowers & Myers, 

1999). However, less intensive care has also been found to lead to poorer self-rated health 

(in random effects, but not fixed effects models) (Ates, 2017). To date, the majority of these 

studies have been focused in the United States and other high-income settings.

When grandparents in sub-Saharan Africa take on caregiving of their grandchildren, it is 

typically assumed on a full-time basis, and often due to HIV-related deaths of their children 

(Boon et al., 2010; Ice et al., 2008; Matovu & Wallhagen, 2018; Ssengonzi, 2007). In 

the United States, grandparents sometimes assume full-time care due to stressful events, 

as well, such as incarceration of parents (Baker et al., 2008). However, full-time care is 

more normative, and multigenerational family structures are more common in sub-Saharan 

Africa (Ice et al., 2012). The normative nature of such dynamics may mean that full-time 

care is less stressful in this setting. In fact, studies among the elderly in Uganda have 

revealed that grandparent caregivers often feel a sense of fulfillment and satisfaction from 

this role (Matovu et al., 2020; Stella & Annet, 2019). Similarly, caregiving of grandchildren 

in rural Kenya has been found to be associated with better nutrition for grandmothers (Ice 

et al., 2011; Ice et al., 2008) and better mental health for grandparents (Ice et al., 2008)—

especially for grandparents involved in more intensive caregiving (Ice et al., 2010).

On the other hand, sub-Saharan African grandparents, particularly grandmothers (Chazan, 

2008; Mtshali, 2015; Ssengonzi, 2007), take on a great deal of emotional, physical, and 

financial burden when they assume care of their grandchildren (Boon et al., 2010; Matovu et 

al., 2020). Grandchild caregiving in this region is often undertaken with little social support 

and significant physical demands that can impact physical functioning (Boon et al., 2010). 

This caregiving has been linked to physical health issues and elevated stress (Ice et al., 2010, 

2008; Matovu & Wallhagen, 2018), especially when full-time and intensive (Ice et al., 2012; 

Oburu, 2005).

Grandchild caregiving in South Africa looks similar to other sub-Saharan African settings, 

in terms of the reasons that grandparents take on this role and the intensity of it (Kahn et 

al., 2007; Mtshali, 2015; Schatz & Ogunmefun, 2007). Although this role can be stressful, 

grandparents may take on the care of their grandchildren out of a sense of obligation 

(Dolbin-MacNab & Yancura, 2018). In fact, there is a long history of intergenerational 

childcare and fostering in South Africa (Dolbin-MacNab & Yancura, 2018; Zimmerman, 

2003), which may translate to the expectation and mental preparedness for grandparents 

to assume this role (Bowers & Myers, 1999). This sense of obligation and expectation, 

combined with evidence in similar settings that this role may offer fulfillment and a 
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feeling of purpose to grandparents (Ice et al., 2010; Matovu & Wallhagen, 2020; Stella & 

Annet, 2019), leads us to hypothesize that grandchild caregiving among rural South African 

grandparents is associated with better cognitive health. Still, given the mixed evidence 

of how this role impacts other aspects of grandparent health, we treat this hypothesis as 

exploratory.

Hypothesis 1: We expect that caregiving grandparents will have better cognitive function 

than non-caregiving grandparents.

Grandparent Gender and Caregiving

Women tend to take on greater caregiving responsibilities than men (Bondi, 2008). Perhaps, 

as a result of this gender skewedness, we know little about gender differences in the impact 

of caregiving on grandparents’ health. In sub-Saharan Africa, too, women assume care 

responsibilities, and men are less likely to consider these responsibilities as in their domain 

(Ice et al., 2008; Ssengonzi, 2007). It is possible that grandmothers may feel less burden 

from this role, as they hold a greater expectation of taking it on, and social norms are more 

supportive of their caregiving work (Ice et al., 2008). This may result in a more positive 

impact of grandchild caregiving on women’s cognitive function than on men’s.

Hypothesis 2: We expect that women who care for their grandchildren will have better 

cognitive function than their male counterparts.

Mechanisms: Physical Activity and Social Engagement

There are several possible mechanisms through which grandchild caregiving may influence 

cognitive health, and we will test two of these: physical activity and social engagement. 

Grandchild caregiving might impact grandparents’ cognitive health through increased 

physical activity (or reduced physical inactivity) (Stella & Annet, 2019). Spending time 

with grandchildren likely requires grandparents to be more physically active than they 

otherwise would be (Waldrop & Weber, 2001). Physical activity is thought to influence 

cognitive health, in turn, by increasing blood perfusion to the brain and decreasing risk of 

hypertension, stroke, and other cerebrovascular conditions (Carvalho et al., 2014; Colcombe 

et al., 2004; Rea, 2017).

Hypothesis 3: We expect that physical activity (or inactivity) will mediate the association 

between grandchild caregiving and cognitive function.

Similarly, spending time with grandchildren may facilitate greater social engagement for 

grandparents (Chen & Liu, 2012), which can further enhance their cognitive function. 

We focus on two aspects of social engagement: social interaction and social support. 

When they care for their grandchildren, grandparents may get out of the house more 

often and interact with people outside of their home. This social interaction can, in turn, 

buffer against cognitive decline by stimulating cognitive skills, like memory retrieval and 

executive function, which may make the brain more resilient to age-related decline (Arpino 

& Bordone, 2014; Ertel et al., 2008; Glei et al., 2005; Haslam et al., 2016; Shankar et al., 

2013). Caregiving grandparents may also seek social support to help them in their caregiving 
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(Oburu & Palmérus, 2005), and receipt of such support may play a similarly important role 

in their cognitive health (La Fleur & Salthouse, 2016; Rodakowski et al., 2012; Zahodne et 

al., 2014) by bolstering cognitive reserve via an increase in positive psychosocial resources 

and an influence on health behaviors (Reblin & Uchino, 2008; Zahodne et al., 2014). 

Moreover, social support may promote healthier management of stress and may reduce 

stress and depressive symptoms (Cohen, 2004; Dickinson et al., 2011). By extension, the 

number of people from which grandparents receive this kind of support may have important 

impacts on their cognitive resilience and health.

Hypothesis 4: We expect that the amount of social interaction and number of people 

providing social support to grandparents will mediate the association between grandchild 

caregiving and cognitive function.

Methods

Data and Sample

We use data from the “Health and Aging in Africa: A Longitudinal Study of an INDEPTH 

Community in South Africa” (HAALSI) study. Participants were randomly sampled from 

the existing framework of the Agincourt Health and Socio-Demographic Surveillance 

System (Agincourt HDSS) site in Mpumalanga province. Adults aged 40 years and older 

as of July 1, 2014 who were permanently living in the study area during the 12 months 

previous to the 2013 Agincourt census update were eligible. A total of 6281 women and men 

were sampled; 391 of them had moved outside of the study site or were deceased at the time 

of the attempted interview. From the remaining 5890 eligible individuals, 5059 participated 

in the baseline survey. Data were collected between November 2014 and November 2015, 

involving computer-assisted personal interviewing (CAPI) and collection of anthropometric 

measurements and biomarkers.

Our analytic sample includes all respondents who had grandchildren at the time of the 

interview (n = 4187) and had complete information on measures used in our models, 

leaving us with an analytic sample of 3668. Although people under the age of 60 years 

are not typically considered to be “older adults” in high-income settings, men and women 

experience about 16 years shorter life expectancy in South Africa than in high-income 

countries (PRB, 2020), suggesting that the experiences associated with aging, such as 

cognitive decline, may occur at younger ages in South Africa. The difference is likely 

to be even more pronounced in rural contexts, among Black South Africans. Moreover, 

grandparenting occurs at relatively young ages in this setting, where women often bear 

children in their early 20s (Eyre et al., 2018). Hence, it is appropriate that our sample 

includes grandparents aged 40 years or older.

Measures

Dependent measure.—We operationalize cognitive function using a score that ranges 

from 0 to 24. This measure is the sum of immediate recall of 10 words (up to 10 points), 

recall of those 10 words after a 1-minute delay (up to 10 points), and four orientation 

items (ability to state the correct year, month, date, and name of the current South African 
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president; up to 4 points total). These cognitive battery items were adapted from those 

used in the US Health and Retirement Study (HRS) (Crimmins et al., 2011). Word recall 

and orientation are important domains, as they are sensitive to age- and dementia-related 

cognitive decline. These measures have been used ubiquitously on cognitive screening 

measures in aging populations worldwide (Lyness et al., 2014; Ofstedal et al., 2005), 

allowing for comparability with other studies. The construct validity of word recall as an 

indicator of overall brain aging has been demonstrated in a variety of contexts, including 

other low- and middle-income countries (Prince et al., 2003; Skirbekk et al., 2012). Our 

cohort exhibits similar distributions of these measures compared with the HRS (Kobayashi 

et al., 2019), despite lower overall mean scores, and also exhibits strong associations with 

functional competence (Harling et al., 2019; Kobayashi et al., 2020). Moreover, these 

measures of word recall and orientation have good internal consistency in our sample 

(Cronbach’s alpha of 0.69). Furthermore, operationalizing cognitive function using only 

immediate and delayed word recall produces similar results to those we discuss below (see 

Supplementary Table 1).

We use a z-standardized version of this score, centering the mean at zero and SD at one, 

similar to other work (Avila et al., 2019; Kobayashi et al., 2017; Ospina-Romero et al., 2019; 

Zahodne et al., 2011). Standardizing the cognitive outcome measure facilitates comparison 

with other literature that also uses z-standardization by placing the cognitive outcome 

variable in within-sample SD units.

Independent measure.—Our key independent measure is an indicator of whether the 

respondent, hereafter referred to as the grandparent, provided care for their grandchild(ren) 

in the past year. The variable is coded from an item in the survey that asked respondents, 

who had reported that they have any grandchildren, “Did you spend any time taking care of 

your grandchildren last year?” We code this measure as binary, to reflect any care given in 

the last year.

We chose to code this measure as binary because, as discussed above, grandchild caregiving 

in this setting tends to be on a full-time basis, with very few grandparents reporting less 

than full-time care. In our sample of 1164 grandparents who reported providing any care 

to grandchildren in the past year, 1060 reported the number of weeks in that year and the 

number of days in those weeks (i.e., 104 had missing information on those measures). These 

1160 caregiving grandparents reported an average of 44.1 weeks of care and a median of 52 

weeks of care in the past year, and an average of 6.8 days per week and median of 7 days per 

week during those weeks. Moreover, of the grandparents who reported providing care, 96% 

also reported coresidential grandchildren.

In order to further assess the appropriateness of coding this measure as binary, we tested a 

model (not shown) using three dummy measures to indicate amount of care: (1) no care in 

the past year, (2) care for at least half of the year (i.e., at least 26 weeks; 86% of caregivers 

with non-missing information), and (3) care for less than half the year. We also tested a 

similar model using a caregiving cutoff of three-quarters of the year (i.e., at least 39 weeks; 

83% of caregivers with non-missing information fall into this category). We found that those 

who provided care for less than half or less than three-quarters of the past year, in respective 
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models, did not perform differently on the cognitive battery than grandparents who provided 

care for a greater amount of time (see Supplementary Tables 2 and 3.). Given the small 

proportion of grandparents giving only part-time care, and given the similar results of those 

part-time caregivers to grandparents providing full-time care, we find justification for our 

binary coding of our measure of grandparent caregiving.

Physical activity.—We code two measures of physical activity, to reflect both active and 

inactive time. First, we code a measure to reflect the number of hours spent walking or 

cycling on a usual day. This comes from survey items, first asking “Do you walk or use 

a bicycle (for at least 10 minutes at a time) to get to and from places?,” then “On a usual 

day, how many hours do you spend walking or cycling for travel?” Data were collected on 

both the number of hours and minutes spent walking or cycling. We code a “no” on the 

first item (i.e., less than 10 minutes of walking/cycling in a day) as 0; more than 10 minutes 

of walking/cycling is coded to the next greatest hour. The measure is top code at 3 hours 

(12% reported more than 3 hours of walking/cycling in a day). Although this measure is less 

ideal than concurrent reporting of time use, similar measures of physical activity that require 

respondent recall of time use have been found to be reliable in similar settings (Craig et al., 

2003; Sobngwi et al., 2001).

The second measure indicates the time spent sitting, from a survey item that asked “On a 

usual week day, how many hours did you spend sitting or reclining (excluding sleep)? This 

may include time sitting on a chair or bench, visiting friends, reading, sitting in church, 

sitting down to watch television.” Data were collected on the number of hours and minutes 

that the grandparent reported sitting. We code this measure to the next greatest hour, then top 

code at more than 6 hours (11% reported more than 6 hours of sitting in a day).

Social engagement and number of sources of social support.—We code a 

measure of social engagement that indicates the average number of days per month that 

the grandparent interacts with up to seven named social contacts. Respondents were asked 

to name up to six adults with whom they have been in communication (in person, by phone, 

or by internet) over the previous 6 months. If the respondent was married and did not 

name their spouse, their spouse became their last (and, in some cases, seventh) contact. The 

respondent then answered how frequently they interacted with each of those named contacts, 

in turn, over the past 6 months. Response options included “every day or almost every day,” 

“a few times per week,” “once per week,” “a few times per month,” “once per month,” “a 

few times in the past 6 months,” and “not at all.” We coded these categories into numbers 

reflecting days per month (i.e., 30, 12, 4, 3, 1, 0.5, or 0, respectively). We then added the 

reported frequency of interaction across all named contacts and divided by the number of 

contacts named. We then collapsed this continuous measure into a categorical measure, with 

a code of 1 indicating 10 or fewer days per month (only 7 people reported 0 days per month, 

on average), 2 indicating 11–20 days per month, and 3 indicating 21–30 days per month.

Next, we coded a measure to reflect the number of sources, or social contacts, from 

whom grandparents reported receiving either emotional, financial, physical, or informational 

support. After respondents named up to 7 social contacts, as described above, they were 

then asked: “Which of the following answers best describes how often you typically received 

Jennings et al. Page 7

J Aging Health. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



emotional support from (social contact N), such as when you are feeling sad or anxious or 

upset, over the past 6 months?” They were then asked a similar question about receipt of 

physical support (“such as when you have needed help with chores around the house or at 

work, taking care of yourself, or going from one place to another”), informational support 

(“such as receiving advice about important health issues and employment issues”), and 

financial support (“such as borrowing money, receiving food, being given a job, or anything 

else related to money or in-kind transfers”) from each named contact. Response options 

mirrored those for our measure of social engagement. We code this measure to reflect the 

total number of contacts that grandparents reported to have provided them with any type of 

support at least a few times per month in the past 6 months.

Controls.—We include several covariates in our models. First, in order to help account for 

possible selection of healthier grandparents into caregiving status, our full models control 

for measures of grandparents’ physical health, mental health, and comorbidities. The first of 

these health indicators is a measure of self-rated health. The item originally ranged from 1 

to 5. However, due to few (20%) reporting moderate, bad, or very bad health, we coded the 

measure to range from 1 to 3, with 1 indicating “moderate, bad, or very bad,” 2 indicating 

“good,” and 3 indicating “very good” health. We also control for whether grandparents had 

at least one of five limitations in their activities of daily living (ADLs), including difficulty 

with walking, bathing, eating, getting in/out of bed, and using the toilet. We code this 

measure as 1 if they reported having at least one ADL limitation and 0 otherwise. We 

also account for depressive symptoms using the 8-item Center for Epidemiologic Studies 

Depression (CES-D) scale (Turvey et al., 2005). We code this measure as the total number 

of symptoms reported. Next, we control for number of comorbidities, including HIV (from 

blood), diabetes (either self-reported or confirmed in blood glucose), angina (self-reported), 

and/or hypertension (from blood pressure). Because only one person had more than three 

comorbidities, we top code this measure at 3. Moreover, because many people are missing 

on this measure due to refusals related to HIV measurement or inconclusive blood tests, we 

assign them a code of 0 and include a dummy variable indicating missing information on 

comorbidities.

Next, we account for number of children, as grandparents with a greater number of children 

may be more likely to take on grandchild caregiving. This measure is top-coded at 8 or more 

children because few grandparents (8%) had more than 8 children. Additionally, we control 

for the number of children that were born alive but are deceased, top-coded at 2 or more. 

This measure helps account for selection—as grandparents often take on the care of their 

grandchildren when the parents have died—and confounding that can result from the stress 

of a child’s death in the associations we investigate (Boon et al., 2010). Next, we control 

for the number of grandchildren under the age of 16 years, and top code this measure at 9 

because few (8%) reported having more than 9 grandchildren under age 16 years. Nearly a 

fifth of the sample of grandparents reported that they did not know how many grandchildren 

they had under the age of 16 years, and so we assign these grandparents a code of 0 on this 

measure and include a dummy variable reflecting this “don’t know” response.

We also account for demographic characteristics of the grandparents. In models of the full 

sample of grandparents, we control for the grandparents’ gender, coded as 1 if female and 0 
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if male. In all models, we also control for age, with a continuous measure reflecting years 

of the grandparent’s age. We control for their marital status, as well, with a series of dummy 

variables indicating whether the grandparent was never married, married or living with a 

partner, separated or divorced, or widowed at the time of the survey.

Next, we control for socioeconomic measures. We account for grandparents’ education, 

coded into three dummy variables to indicate that they had (1) no formal education, (2) some 

or completed primary education, or (3) some secondary or higher education. We also control 

for grandparents’ primary employment status. These measures come from a survey item 

in which respondents could check as many response options as applied to them. We code 

employment status as four dummy variables to indicate (listed in order of how we prioritized 

responses): (1) employed, (2) home manager (originally meant to indicate “homemaker,” but 

translated to be understood as “one who manages the home”), (3) retired, or (4) not working. 

We additionally control for individual income and transfers, as this helps to account for 

formalized financial support that the grandparent may be receiving via pensions, which may 

help mitigate stress associated with caregiving. This measure is coded into three categories, 

such that 1 = 0 RAND, 2 = 1–1400 RAND, and 3 = over 1400 RAND.

We also account for household characteristics and other caregiving burden. We control for 

a five category measure of household wealth quintiles. Households were ranked according 

to the scores from principal component analysis of household ownership of items such as 

televisions, refrigerators, livestock, and vehicles as well as housing characteristics, and type 

of water and sanitation facilities (Riumallo-Herl et al., 2019). We also control for whether 

the grandparent was providing care to adults in the household, coded 1 if so and 0 if not. 

Next, we control for household size with a measure coded 0 if the grandparent was living 

alone, 1 if living with one other person, 2 if living with two to five other people, and 3 if 

living with six or more other people.

Last, we control for the consecutive month of fieldwork in which the interview was 

conducted. We include this control measure because of evidence from the HAALSI study 

that the recorded survey responses, particularly for items regarding social engagement 

and social support, were impacted by the timing of interviews during the progression of 

fieldwork (Harling et al., 2018).

Analytic Approach

We use ordinary least squares (OLS) regression to estimate the association between 

grandparent caregiving and cognitive function, to test interactions with gender, and to test 

possible mechanisms.

Results

Bivariate Results

Table 1 displays the mean values of each measure in our analyses, for the full sample as 

well as for grandmothers and grandfathers, separately. Grandmothers have lower cognitive 

function than grandfathers in our sample, mirroring gender differences found in other 

work (Andersen et al., 1999). Twenty-nine percent of grandparents in our sample report 
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providing care to their grandchild in the past year, with more grandmothers (35%) than 

grandfathers (22%) reporting this care. Also noteworthy, grandparents reported 3.61 hours 

of sitting on a usual day, with grandmothers reporting slightly less sitting (3.52 hours) 

than grandfathers (3.71 hours). Grandparents reported 1.66 hours of walking/cycling, with 

grandmothers reporting slightly less than grandfathers (1.57 vs. 1.76 hours). Grandparents 

also reported an average of just over 2 days per month of social interaction with their named 

contacts in the last 6 months, with grandmothers again reporting less than grandfathers (2.13 

vs. 2.29). Finally, grandparents reported receiving social support from an average of about 

three people, at least a few times per month in the past 6 months, with grandfathers reporting 

slightly more sources of support than grandmothers (3.37 vs. 3.20). Although some of these 

gender differences on the measures mentioned here appear to be small, each is significant at 

p < .05.

It is also important to note differences in health by caregiving status, which might be 

suggestive of selection into caregiving. We tested differences on health indicators (not 

shown). These tests revealed that, among grandmothers, self-rated health, CES-D score, and 

comorbidities did not differ by caregiving status at p < .10 or better. However, caregiving 

grandmothers are more likely to have an ADL limitation than their non-caregiving 

counterparts (6.3% vs. 8.6% with ADL; p < .01). Among grandfathers, caregivers had 

significantly lower CES-D score than their non-caregiving counterparts (score of 1.23 vs. 

1.44; p < .05).

Multivariate Results

Association between grandchild caregiving and cognitive function.—Table 2 

displays results from OLS, in which z-standardized total cognitive score is the dependent 

variable. In Model 1, we test the association between grandchild caregiving and cognitive 

function for all grandparents, net of the indicators for health, family characteristics, 

demographics, socioeconomic status, and household and caregiving characteristics. We find 

a strong positive association between grandchild caregiving and cognition: Grandparents 

who provide care to their grandchildren perform 0.22 SDs higher on the cognitive test than 

grandparents who do not. This supports Hypothesis 1.

In order to check for whether these results are specific to younger or older grandparents, 

we also tested a model identical to Model 1, but with an interaction between grandchild 

caregiving and a binary measure of whether the grandparent is aged 65 years or older 

(shown in Supplemental Table 4). That interaction term was not significant, suggesting that 

the association between caregiving and cognitive function is similar for younger and older 

grandparents, in our sample aged 40 plus.

Models 2 and 3 of Table 2 are identical to Model 1, except that grandparents are split 

into separate samples, by gender. These models reveal that caregiving grandmothers (Model 

2) and grandfathers (Model 3) both perform higher on the cognitive test than their non­

caregiving counterparts (0.22 SDs higher for caregiving grandmothers and 0.18 higher for 

caregiving grandfathers). We also tested an interaction between caregiving and grandparent 

gender among the pooled sample (not shown), and found that the impact of caregiving on 

cognitive function did not significantly differ by grandparent gender. Thus, Hypothesis 2 is 
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not supported. Nonetheless, given that there are likely to be important underlying gender 

differences, we split the subsequent analyses by gender.

The Mediating Roles of Physical and Social Factors—Next, we test whether 

physical activity, frequency of social interaction, and number of sources of social support 

mediate the association between grandchild caregiving and cognitive function. We do this 

using the approach outlined by Baron and Kenny (1986). Figure 1 displays the key results of 

these mediation models for the sample of grandmothers. The top row of Figure 1 shows that, 

in the fully adjusted model that treats time spent sitting as the dependent variable, caring for 

grandchildren is not significantly associated with time spent sitting at p ≤ .10 (β = −0.04 

(where the measure of time spent sitting ranges from 0 to 7). Moreover, time spent sitting 

is not significantly associated with cognitive function (β = 0.001). Finally, including time 

spent sitting in the same model as grandchild caregiving does not change the magnitude or 

significance of the association between caregiving and cognitive function (β = 0.22*** ), as 

compared with the coefficient for caregiving in Model 2 of Table 2. Hence, we do not find 

evidence that time spent sitting mediates the association between grandchild caregiving and 

cognitive function.

Results displayed in the subsequent two rows of Figure 1 suggest that caregiving is 

positively and significantly associated with time spent walking/cycling (β = 0.16**, where 

the measure of time spent walking/cycling ranges from 0 to 4), and negatively associated 

with frequency of social interaction (β = −0.11**, where the measure of frequency of 

social interaction ranges from 0 to 3). Moreover, both of these possible mediators are 

significantly and positively associated with cognitive function (β = 0.04* and β = 0.04+, 

respectively). However, including each of these possible mediators, in turn, in the model 

with grandchild caregiving does not affect the magnitude or significance of the association 

between caregiving and cognitive function (β = 0.22*** and 0.23***, respectively). As 

shown in the final row of Figure 1, we also find no evidence that the number of sources 

of social support is a mediator in the association between grandmothers’ caregiving and 

cognitive function.

Figure 2 shows results from the same set of models among the sample of grandfathers. 

The first row suggests that, for grandfathers, caregiving is significantly associated with 

more time spent sitting (β = 0.26* ), but time spent sitting is not significantly associated 

with cognitive function. Including time spent sitting in the model with caregiving does not 

affect the magnitude or significance of the association between caregiving and cognitive 

function (β = 0.18** ), as compared with the coefficient for caregiving in Model 3 of 

Table 2. Similarly, in the third row of Figure 2, we find that caregiving for grandchildren 

is significantly negatively associated with frequency of social interaction (β = −0.11*), 

but social interaction is not significantly associated with cognitive function. Moreover, 

accounting for frequency of social interaction does not change the significance or magnitude 

of the association between grandchild caregiving and cognitive function. Results displayed 

in the second and last rows of Figure 2 suggest that caregiving is not significantly associated 

with time spent walking/cycling or number of sources of social support. Although time spent 

walking/cycling and number of sources of social support are significantly associated with 

cognitive function (β = 0.06** and β = 0.03*, respectively), the inclusion of either measure 

Jennings et al. Page 11

J Aging Health. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



in the model with grandchild caregiving does not affect the magnitude or significance of the 

association between caregiving and cognitive function.

Hence, results shown in Figures 1 and 2 suggest that Hypotheses 3 and 4 are not supported. 

We also formally tested each of the four possible mediators for both grandmothers and 

grandfathers using the Sobel test of mediation (Preacher & Hayes, 2004). This test 

confirmed that none of the hypothesized mediating factors function as mediators in the 

association between grandchild caregiving and cognitive function.

Discussion

This study aimed to broaden the understanding of how providing care for grandchildren 

may impact cognitive health among grandparents aged 40 years and older in rural South 

Africa. We theorized that grandparents may fare better, cognitively, when providing care to 

grandchildren because of the mental stimulation associated with this caregiving, via such 

mechanisms as physical activity and social engagement. Our results offer support for the 

expectation that grandchild caregiving is associated with better cognitive function. However, 

although grandchild caregiving is significantly associated with certain indicators of physical 

activity and social engagement for either grandmothers or grandfathers, and some of these 

indicators are further associated with cognitive function, none of the indicators we tested 

mediate the direct association between caregiving and cognitive function.

Research in high-income settings has speculated that less frequent caregiving might be 

beneficial to grandparents’ health, while more intensive caregiving might become too 

burdensome and detrimental to health (Arpino & Bordone, 2014; Bachman & Chase­

Lansdale, 2005). However, research among smaller samples of sub-Saharan African 

grandparents has suggested that more intensive caregiving, which is most common in this 

region (Boon et al., 2010), may actually be associated with better health outcomes (Ice 

et al., 2010, 2011). Contrary to the more extensive work in high-income settings, but in 

congruence with the more limited work in sub-Saharan African settings, we find that our 

measure of grandchild caregiving in the past year—reflecting mostly full-time caregiving—

is associated with better cognitive outcomes. One reason for the positive association that 

we find may be the ubiquity of grandparent caregiving in this setting. Grandparents in rural 

South Africa, like many parts of sub-Saharan Africa that have been impacted by HIV, may 

be more prepared for the caregiving role than grandparents in settings without such high 

death rates among the middle generation (Ice et al., 2012). Similarly, they may see this role 

as an obligation within the multigenerational family systems in this setting (Dolbin-MacNab 

& Yancura, 2018; Ice et al., 2012) and may thus be mentally prepared to take it on. As 

a result, their burden and stress associated with the caregiving role may be lower than in 

settings where such full-time care is less normative, and this may enhance their associated 

cognitive health outcomes.

We tested indicators of physical activity and social engagement as possible mechanisms 

through which grandparent caregiving is associated with cognitive function. These factors 

were not evidenced to mediate the association between caregiving and cognitive function. 

One possible explanation could be related to measurement. Although we did our best to 
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capture physical activity (and inactivity), the survey measures we used may not accurately 

capture the types of activity likely to be enhanced for caregiving grandparents in this 

setting (i.e., steady constant motion involved in to providing care for children and running a 

household). Perhaps, a measure that captures this type of activity might reveal differences in 

physical activity levels between caregiving and non-caregiving grandparents that could help 

to explain cognitive benefits. Similarly, our measures of social engagement may not have 

captured the relevant setting-specific characteristics of this indicator. Family and other social 

ties are strong here, and isolation is unlikely (Dolbin-MacNab & Yancura, 2018; Schatz & 

Ogunmefun, 2007). A measure of social engagement via social activities and volunteering 

may have revealed more of a mediation effect, as other studies have found these types of 

engagement to positively predict cognition (Glei et al., 2005; Hughes et al., 2012).

Although we did not find physical activity or social engagement to mediate the association 

between caregiving and cognitive function, our stepwise analyses of mediation provided 

useful insight into associations between caregiving and both physical activity and social 

engagement, and how these associations can differ for grandmothers compared with 

grandfathers. Both grandmothers and grandfathers who care for their grandchildren 

experienced reduced social interactions with other adults, relative to their non-caregiving 

counterparts. However, this caregiving role is associated with greater inactivity for 

grandfathers (i.e., more time spent sitting), but greater activity for grandmothers (i.e., more 

time spent walking/cycling). Hence, grandchild caregiving may take different physical and 

emotional tolls on men versus women. This merits further exploration.

The main limitation of this study is its cross-sectional nature, preventing us from identifying 

the temporal aspects of cognitive function and caregiving. Grandparents who are healthier 

may be selected into caring for their grandchildren (Arpino & Bordone, 2014; Ates, 2017), 

and evidence from our t-tests suggest that this is the case (i.e., caregiving grandmothers 

were less likely to have an ADL limitation and caregiving grandfathers had lower CES-D 

scores than their non-caregiving counterparts). However, our multivariate results are robust 

to adjustment for indicators of physical and mental health. In this setting with high death 

rates of the middle generation, even grandparents in poor cognitive health may be forced to 

take on this care because there is no alternative. Another limitation is that we are unable 

to examine effects of caregiving on domain-specific aspects of cognitive function, as these 

were not measured in the HAALSI baseline data. The single measure of global cognition 

that we use may be less sensitive to effects of caregiving and social connectedness than a 

more comprehensive battery.

Overall, our findings suggest that the provision of regular care to grandchildren may 

be associated with better cognitive health among grandparents in this setting, and this 

association is similar for both grandmothers and grandfathers. This study provides some 

of the first evidence from a large scale survey on caregiving and cognitive health in sub­

Saharan Africa, which faces a rapidly aging population and a high prevalence of grandparent 

fostering of children. Moreover, this study offers some of the first insight into gender 

differences (or lack thereof) in impacts of grandparent caregiving. As such, we can draw 

important conclusions that may offer benefit to other settings, especially other low- and 

middle-income settings that face rapid aging, and/or where grandparent care is highly 
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intensive. Our findings suggest that policies geared toward encouraging the involvement 

of grandparents in their grandchildren’s lives might be beneficial for the elderly in certain 

settings. Of course, before implementing policy change, policymakers would benefit from 

longitudinal evidence to get closer to understanding whether these associations are indicative 

of causal links.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Association between grandchild caregiving and cognitive function, as mediated by indicators 

of physical and social activity, grandmothers (n = 2053). Each arrow corresponds to 

separate, fully adjusted models. Coefficients and confidence intervals from ordinary least 

squares.
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Figure 2. 
Association between grandchild caregiving and cognitive function, as mediated by indicators 

of physical and social activity, grandfathers (n = 1615). Each arrow corresponds to separate, 

fully adjusted models. Coefficients and confidence intervals from ordinary least squares.
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