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Objective To evaluate the relationship between grandparenting and the cognitive impairment in older persons.

Methods The protocol was submitted to the International Prospective Register of Systematic Reviews (PROSPERO), registration num-
ber: CRD42018105849. Authors conducted a systematic review, following “Preferred Reporting Items for Systematic Reviews and Meta-
Analyses” (PRISMA) recommendations. Electronic databases were accessed through august 2018: PubMed, ISI Web of Knowledge, Sco-
pus, and EBSCOhost. Selection of records and quality appraisal were made by two reviewers, independently.

Results A total of 178 records was found, after removing duplicates. From those, 17 were considered eligible for integral text reading
and eight were included: five original studies, one classic review and two editorials. From the five original studies included, four suggest-
ed a positive effect on cognition resulting from grandparenting and one suggested that there was no evidence for a causal effect. Though
the boundary was not consensual, some studies suggested that a higher frequency of grandparenting has a negative impact on cognition.

Conclusion Overall, studies suggested a trend towards a positive effect of grandchild care on grandparents’ cognition. However, there
was a significant heterogeneity between methodologies and a significant risk of bias which can hamper conclusions, indicating the need

for further and more robust research.

Psychiatry Investig 2021;18(7):593-602

Key Words Cognitive dysfunction, Child care, Grandparenting, Grandparents, Infant care.

INTRODUCTION

Grandparents are an important source of safety and sup-
port to grandchildren. More and more parents opt for this
type of support: grandparents are perceived as a trustable and
reliable source, ensuring a family circle of caring."*

In developed countries, morbidity and mortality are declin-
ing among older adults. As a result, grandparents have more
healthy years with their grandchildren than formerly.” Also, on
average, a child has three or four living grandparents through
childhood.® These factors help both generations to build stron-
ger relationships while helping with family dynamics, includ-
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ing childcare.

In the United States, children with 1 or 2 years of age spend
more time at grandparent’s care than at day care centers. In
this context, 25% of preschool children are regularly cared by
their grandparents.” In Europe, a study based on the Survey of
Health, Ageing and Retirement (SHARE) showed that almost
50% of the grandparents look after their grandchildren of
which 15% provided intensive grandchild care (almost daily
or at least 15 hours per week).?

There are several factors related with the need of grand-
children care, such as: poverty or economic problems, culture,
mother’s employment, father-only family, divorce or migra-
tion, among others. Frequently, both grandparents and par-
ents, contribute with their time, labor, money and childcare
in these situations."’

Regarding the association between grandparental childcare
and health, the SHARE study also concluded that there is a
positive association between grandchild care (intensive and
non-intensive) and better physical health among grandmoth-
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ers.’ Based on the same survey, other study showed better
health with grandchild care, even if previous health or life
events were taken into account.®

Although the apparent benefit of grandchildren care, some
studies suggest the opposite.>**'* Women that become grand-
mothers earlier, married or with many children, may have
higher mortality. On the contrary, taking this role after 50 years
of age lowers mortality.’ A recent systematic review 4 pointed
out some negative consequences in grandparents’ life who
have custodial care: loss and grief, loneliness, depression, so-
cial isolation, financial difficulties, disruption of social activi-
ties, alternation of family relationships and physical well-be-
ing decline. In Portugal, the rate of houses with co-habiting
grandparents is high (6.5-11%) and in most of those, also live
children." Culture can be an explanation for this fact, since
Portuguese society has a tradition of familism and family mem-
bers rely on each other throughout life. However, the three gen-
erational houses have worst finances, even if one grandparent
has a job.!""?

Nowadays, fertility is being postponed, career goals are dif-
ferent, and grandparents achieve this role later in life.>'> With
aging there is a prevalent increase of some diseases such as
dementia: 5% to 10% of adults with more than 65 years of age."
Several studies tried to understand the influence of caring for
grandchildren in the mental health of grandparents.*'*'” A
longitudinal study'® described a positive effect of grandchil-
dren care regarding older persons’ loneliness and depression.
Even though, depressive symptoms would worsen if there
was a time when they took care of their grandchildren and then
stopped.

As a bridge to social engagement, contact and activities,
grandchildren care can be protective and associated with low-

er risk of dementia. Several studies'>"

show this protective ef-
fect of social activities on cognitive function and dementia.
Even in people with severe levels of pathology on autopsy,
cognitive function was higher if they had a larger social net-
work size.”® An active and stimulating life style can also be
protector and grandparenting can be a form of daily activity
and exercise.””*"** However, not all studies point on the same
direction, with some* suggesting that a negative impact on
cognitive performance can be associated with grandparenting,

Nowadays there is an increasing concern about cognition
and its decline, especially in older persons. Consequently,
searching for factors that may influence this function is per-
tinent. One of the social activities frequently associated with
this age group is taking care of grandchildren. Assembling
these two facts, it seems important to review the actual sci-
entific knowledge about grandparenting and grandparent’s
cognition.

This systematic review aims to evaluate the relationship be-
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tween grandparenting and the cognitive impairment of older
persons. The authors aim at answering the following questions:

1) When compared to other older persons, do grandpar-
ents who care for grandchildren have more, less, or the same
cognitive impairment?

2) For question 1, what factors can explain the differences
found?

3) Regarding mental health, specifically cognition, should
physicians have specific advises for older persons on grand-
children care?

METHODS

Protocol and registration

We elaborated a protocol that complies with the Preferred
Reporting Items for Systematic Review and Meta-Analysis
Protocols (PRISMA-p) 2015 checklist.” Our systematic review
protocol was submitted to the International Prospective Reg-
ister of Systematic Reviews (PROSPERO), registration num-
ber: CRD42018105849.

Ethics approval was not required for this systematic review.
The present review complies with the PRISMA checklist.*

Eligibility criteria

Study designs

All articles with original evidence using qualitative and/or
quantitative research methods, systematic and narrative review
articles, metanalysis, short communications and editorials were
considered and evaluated for inclusion in this review.

Participants

We included studies with human subjects. No age limits
have been applied for study subjects, since the age of becom-
ing a grandparent varies greatly. Adults without grandchil-
dren were included if data from grandparents at the same study
is provided.

Interventions

Grandparenting is the main event of this review. No restric-
tion was made concerning characteristics of grandchildren
care.

Comparators
Older adults who are not grandparents or who do not prac-
tice grandchild care.

Outcomes
Primary outcome measure considered was cognitive im-
pairment in grandparents. Herein, the cognitive domain affect-



ed can vary and be measured by different scales. No restric-
tions on definition, how cognition was measured, or follow-
up length were applied. Studies without cognitive evaluations
were excluded.

Other reported outcomes, after selection for cognitive im-
pairment, were taken into account: employment, education,
physical health and depression in grandparents.

Report characteristics
No restrictions were made regarding language or publish-
ing date.

Information sources

We searched for studies in the following electronic databas-
es: PubMed (which includes MEDLINE), ISI Web of Knowl-
edge, Scopus, and EBSCOhost platform to access PsycINFO,
CINAHL Plus with Full Text, Humanities Abstracts (H.W. Wil-
son), and PsycARTICLES. Reference lists of included studies
or relevant reviews were also scanned to ensure a good litera-
ture support.

Search strategy

Our search strategy was defined by two of the authors (AR,
L.S.) and implemented by august 2018. Several keywords com-
binations were tested to ensure that the strategy would retrieve
a high proportion of eligible studies. When the platform al-
lowed, we selected human subjects and the previous referred
types of study. We present the search strategy in the Protocol
referred above.

Study selection

Retrieved citations from the search were uploaded and End-
Note X8" was used as reference management software. There
was a first screening stage and, based on the title and abstract,
studies moved to the second screening stage if they met all eli-
gibility criteria or if there was uncertainty about their eligibil-
ity. In the second screening stage, the full text was assessed.
Reasons for excluding citations in the second screening stage
were recorded.

Data collection process

Eligibility assessment for selecting studies was performed
independently by 2 reviewers (A.R., L.S.) to reduce the possi-
bility of rejecting relevant reports, at both screening stages. In
case of disagreement between the two reviewers, a third mem-
ber of the team was consulted (L.E). Data was extracted and
confirmed by the 2 reviewers. Statistical analyses were not
performed.

A Rafael et al.

Data items

We present a systematic review with information presented
in the text and in a table to summarize and explain the char-
acteristics and findings of the included studies. The results
will be presented first by characteristics of the studies, and
then in order of scientific findings, from main to additional
outcomes.

Information was extracted from each included study on: 1)
characteristics of the study (authors, year, country, study de-
sign, setting, aim; research questions and time of follow-up)
2) characteristics of participants (age, gender, grandparents,
not grandparents, sample size), and inclusion/exclusion crite-
ria; 3) cognitive impairment (type of measurement, level of
impairment) and other outcomes of interest measured; 4)
grandparenting (custodial/occasional, reasons for grandchild
care, time of caring, family context). Once the age of becom-
ing a grandparent is highly variable, an assumption of search-
ing only for aged persons was not made.

Risk of bias in individual studies

The quality of included articles was evaluated by two re-
viewers (A.R., L.S.) independently. Disagreements were re-
solved by discussion. It was used the Downs and Black® check-
list for randomized and non-randomized studies. Our search
did not retrieve any qualitative studies.

RESULTS

Study selection

Our search identified a total of 224 records. 30 additional
records were found at data platforms, when similar studies
were suggested by the platforms, and through snowballing
process. After exclusion of duplicates, 178 records were con-
sidered for further analysis. Of those, seventeen records en-
tered the second phase. The title and/or abstract of excluded
records on the first phase showed these didn't fulfil the inclu-
sion/exclusion criteria to the present study.

After applying eligibility criteria to select the studies, nine

16,26-31

were excluded on the second phase. Seven studies were

excluded for not having an assessment of cognition. Two stud-
ies**> were excluded once cognition was not an outcome.
A total of eight records were included for this systematic

3337 one narrative review? and

review: five original articles,
two editorials.””*® One of the original articles, a working pa-
per, was retrieved during snowballing process.”

We provide a PRISMA* flow diagram that shows selection

of papers (Figure 1).

Study characteristics
As previously stated, five of the eight selected studies were
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8 Records identified through Additional records identified through
§ database searching other sources
b= (N=224) (N=30)
g
=
) / ) /
Records after duplicates removed
(N=178)
g
=
b
3 y
Records screened o Records excluded
(N=178) (N=161)
Y
2 Full-text articles assessed
% for eligibility
B (n=17)
53]
Full-text articles excluded,
with reasons (n=9):
- Study without an assessment
of cognition (N=7)*
- Study without an assessment
of cognition as an outcome (n=2)t
Y
2 Studies included
E in qualitative synthesis
E (N=8)

Figure 1. PRISMA flowchart: overview of article selection.*(Bowers and Myers?’; Choi et al.?®; Hughes et al.?; Ross et al.*°; Strawbridge et

al.?8; Tang et al.3'; Tsai'®), 7(Di Gessa et al.%; Skropeta et al.*?).

original articles. All the original studies were published in Eng-
lish and had an observational and retrospective design. Key
features are summarized in Table 1.

The overall number of participants was 38,002, from differ-
ent countries but all from community dwelling. The most fre-
quent inclusion criteria were adults, women, and have grand-
children. As exposure, all the studies evaluated taking care of
grandchildren and their primary outcome was cognition. Sec-
ondary or additional outcomes were not present in all stud-
ies. The characteristics of each original study regarding pop-
ulation, sample, type of grandparental child care, tests used
to evaluate cognition and other relevant variables are present-
ed next.

Arpino and Bordone” conducted a repeated cross-section-
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al study, retrieving their sample form the successive waves of
2004/2005 and 2006/2007 from SHARE, a multidisciplinary
longitudinal survey, representative of noninstitutionalized pop-
ulation aged 50 and over. Data retrieved was from the follow-
ing countries: Austria, Belgium, Czech Republic, Denmark,
France, Germany, Greece, Ireland, Israel, Italy, Netherlands,
Poland, Spain, Sweden and Switzerland. Participants were
women and men (5,610 and 4,760, respectively), with one or
more child and with 50 to 80 years old. Those who were per-
manently sick or disabled, with history of stroke/Parkinson’s
disease or cancer, grandparents with co-resident grandchil-
dren, and outliers for the outcome variable or missing values
were excluded. Grandparental child care evaluated was sup-
plementary care (i.e. complementary to parental care) in the
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previous 12 months; primary or co-residing child care catego-
ries were excluded. High (>2.5 hours/day), moderate (0.8-2.5
hours/day) or low (0.25-0.8 hours/day) care was compared to
very low (0-0.25 hours/day) or none care (including not hav-
ing grandchildren). Cognition was evaluated through the fol-
lowing tests: verbal fluency, numeracy, immediate recall and
delayed recall. Several covariables were included: country, age,
education, partner, activity status, social activities, health (limi-
tations on activities of daily living, self-reported health, depres-
sion), physical inactivity, smoking and alcohol consumption.

Two studies from Burn et al.,** and Burn and Szoeke® with
a cross-sectional design, retrieved their sample from the Wom-
en’s Healthy Ageing Project (WHAP). This is an Australian
project consisting on a follow-up to the Melbourne Women’s
Midlife Health Project with postmenopausal women, aged 45
to 55 in 1991, Australian-born, who had menstruated 3 months
prior to recruitment, and had not taken oestrogen-contain-
ing hormone therapy. Burn et al.** selected 186 women who
were aged 57 to 68, from the WHAP wave of 2002/2004. The
authors included participants who completed all relevant neu-
ropsychological measures and were not missing key demo-
graphic data. Regarding grandchild care, the following com-
parisons were made: having versus not having grandchildren;
not having versus not minding grandchildren; and minding
versus not minding grandchildren. Time spent minding grand-
children was also evaluated and compared: never, once every
few months, once per month, once every couple of weeks, few
hours per week; 1, >1, =3 or =5 days/week. Cognition was
evaluated using California Verbal Learning Test (CVLT), with
immediate and delayed recall, for verbal episodic memory;
Symbol-Digit Modalities Test (SDMT), for working memory
and processing speed; and Tower of London (TOL), for exec-
utive function. The predictors included were: age, education,
employment status and time spent minding grandchildren.
The secondary outcome measured was feeling demand in the
previous 12 months.

Burn and Szoeke™ selected 224 women who were aged 64 to
77, from the wave of 2012/2014 of WHAP. The authors exclud-
ed participants with neurological impairment, incomplete data
on grandparenting or cognitive function, and medical reasons.
Regarding grandchild care, the following differences were eval-
uated: not having grandchildren, having grandchildren and
minding grandchildren. Time spent minding grandchildren
was investigated as 1 day/week or >1 days/week. Cognition
was evaluated using CVLT (with delayed recall and recogni-
tion) and Controlled oral word association test (COWAT) for
verbal episodic memory; digit span task (DST) and Verbal
fluency test (animals and names), for executive function; Rey-
Osterreith complex figure test (RCFT), with copy and delayed
recall, for visuospatial function. The control variables includ-
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ed were: age, education and time with grandchildren. The sec-
ondary outcome measured was feeling demand in the previ-
ous 12 months.

Jun* conducted a longitudinal study and retrieved their
sample form the waves of 2008 (Time 2) and 2010 (Time 3)
from the Korean Longitudinal Study of Aging (KLoSA),
meaning a follow-up time of 2 years. KLoSA is a nationally
representative sample of Koreans with >45 years old. In this
study, participants were 2,341 women, with 50 to 74 years old.
The authors included: women, aged 45 to 74 at Time 2, partici-
pation in all 3 waves of KLoSA, living grandchildren at Time
2, grandchildren aged <10. The sample was limited to grand-
mothers who provided more intensive and frequent child care
(=10 hours/week). Cognition was evaluated using the Korean
version of the Mini-Mental State Exam (K-MMSE). Several
control variables were included: age, marital status, household
income, caregiver status, employment status, frequency of par-
ticipation in social groups at Time 2, general health status and
depression (10-item Center for Epidemiologic Studies-Depres-
sion scale). Education was considered a moderator in this study.

Reinkowski” also designed a longitudinal study, with a fol-
low-up time of 8 years. Their sample originated from the waves
of 2004/2005, 2006/2007, and 2011/2012 from SHARE. Data
retrieved was from the following countries: Austria, Belgium,
Czechia, Denmark, Estonia, France, Germany, Greece, Hun-
gary, Ireland, Israel, Italy, Netherlands, Poland, Portugal, Slo-
venia, Spain, Sweden, Switzerland. Participants were 29,461
women, with 45 to 90 years old. Besides these two character-
istics, were included those with >1 grandchild aged <16 and
who have complete survey records. Grandparental child care
evaluated was occasional care (i.e. 200 to 500 hours per year):
no care, 0; almost daily, 38.7; almost every week, 11.3; almost
monthly, 5.8; less than monthly, 2.4 mean hours/week. Cog-
nition was evaluated through immediate recall and delayed re-
call tests. Other outcomes measured were: physical health (in-
dex) and mental health (euro-D depression index). Control
variables used were: age, education, marital status, employ-
ment status, wealth, geographic distance and social engage-
ment. Explanatory variables were: number of children and of
grandchildren.

Risk of bias between studies

We assessed the risk of bias in our five original studies in-
cluded using Downs and Black® checklist and both authors
agreed that all those studies had enough quality to be present-
ed. Studies were punctuated with a score considered fair/me-
dium, of 14 to 17 point on a possible total of 27. This result
consensual between the two reviewers on three—17 points to
Arpino and Bordone,” 17 to Burn and Szoeke,” 16 to Burn et
al**- and differed on two but maintaining the same level-17



and 14 to Jun,* 17 and 15 to Reinkowski.”

Results of individual studies

Grandparenting and Cognitive Impairment

In the study from Arpino and Bordone,” 14% of grandmoth-
ers and 7.52% of grandfathers provided high intensity grand-
parental care (>2 hours/day). 59.68% of women and 73% of
men did not have a grandchild or provided none/little care in
previous 12 months. Regarding supplementary grandparen-
tal child care, the authors described that grandparents who
were more intensively engaged in child care, showed the low-
est average cognitive scores in all the four tests performed.
However, when considering all the control variables using an
instrumental variable with Two-Stage Least Squares (2SLS)
approach, for both grandmothers and grandfathers, provid-
ing child care had a positive effect on the verbal fluency test,
tending to increase with the amount of child care provided (low,
P<0.05; medium, p<0.01; and high care, p<0.001). Comparing
genders on the same level of engagement, the results were sim-
ilar. For grandfathers, the “optimal” level of engagement was
medium, whereas a high level of engagement seemed to be the
best for grandmothers.

Burn et al.* presented a sample of 131 grandmothers, with
a mean age of 61.93 years old (SD 2.52), and a mean of 4 (SD
3.13) grandchildren. From these, 20 didn't mind their grand-
children. There were 55 participants who were not grandmoth-
ers and who were 1.07 years younger (p<0.01) and had 0.96
more education (p<0.01) than grandmothers. Regarding the
comparison of grandmothers/nongrandmothers, no signifi-
cant differences in cognitive tests were seen. In what concerns
the time spent minding grandchildren, the highest cognitive
scores for most tests were seen in participants who minded
grandchildren for 1 day/week. Using standard multiple regres-
sion, the study concluded that minding grandchildren for 1
day/week positively predicted CVLT immediate recall (p<
0.05). Minding grandchildren for =5 days/week negatively
predicted SDMT performance (p<0.05). The authors suggest
that it can exist a limit to the benefits of caregiving.

Burn and Szoeke,” had a sample with a mean age of 65.55
years old (SD=2.61). Also, 72.2% of grandmothers minded
their grandchildren and had a mean of 3.17 (SD 2.04) grand-
children, were 0.94 years younger (p<0.05) and more likely
to have =12 years of education (p<0.01) than those who didn’t
mind grandchildren. Using multivariate analysis methods, au-
thors found that participants who were minding their grand-
children exhibited higher executive function scores than those
who were not minding grandchildren or non-grandparents
(p<0.05). Minding grandchildren less time (1 day/week) pre-
dicted higher executive function scores than minding for >1
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day/week (p<0.05).

Jun® had a sample with 170 child care providers, and 2,171
nonchild care providers. Using multiple regression analyses
and regarding cognition, providing child care =10 hours/week
to grandchildren younger than 10 years old was positively as-
sociated with cognitive functioning (p<0.05). However, child
care at that time was not associated with cognitive function two
years after. This is against lagged effects on cognition. When
including education as a moderator, on Jun,* child care was
both instantaneously (p<0.01) and longitudinally (p<0.01)
beneficial to cognition for grandmothers with higher educa-
tion versus lower education. The authors concluded that grand-
child care can have different effects on cognitive function, de-
pending on the educational level of grandmothers.

In the sample analysed by Reinkowski,” 35.6% of grand-
mothers did not provide care for grandchildren, while 64.4%
did. It was found a positive correlation between grandchild care
and cognitive functioning: in Ordinary Least Squares regres-
sions, when controlling for age, education, country and year
dummies, and socio-demographic characteristics, grandchild
care had a positive and statistically significant effect on cogni-
tive functioning (p<0.01). The same stands for physical health
(p<0.01) but not for mental health. However, regarding the 2
SLS estimation, the causality of grandchild care wasn't signif-
icant for neither of them. This is a working paper that shows
that occasional grandchild care does not have a significant
causal effect on grandmothers” cognition when using an in-
strumental variable approach. Also, there were no significant
differences in the region-specific care effects for cognitive func-
tion in Europe.

The revision included from Burn and Szoeke® consisted on
a classical narrative review. The author’s focus is the role of
grandparenting in cognitive aging. The authors argument
that grandparenting can be considered a social role that stim-
ulates cognition, maintaining it. However, based on other stud-
ies, they suggest that minding grandchildren to the point of
experiencing demand may be harmful to cognitive function.

The work from Campbell et al.” is an editorial paper ap-
proaching the current research on grandparents. Articles in-
cluded were obtained from previous decade review and a
PubMed search on the term “grandparent” and “caregiving’,
limited to the previous 5 years. Key findings from 25 studies
were summarized. Regarding cognition, it included two of the

studies on the present study***

and two conference papers,
both finding a positive relationship between grandparenting
and cognition overall, and negative influence on cognition as-
sociated with intense grandparenting.

Woods® published an editorial concerning baby-boomer
women, who are becoming grandparents. Burn et al.**

in this editorial to address this issue.
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Other factors evaluated

On Arpino and Bordone,” the more intensively engaged
grandparents were, older, less educated, in worse health, more
likely to be retired, and less involved in social and physical ac-
tivities than the respondents not looking after grandchildren.
The authors suggested that the health disadvantages for grand-
parents might arise from grandparents’ prior characteristics,
and not because of providing care to grandchildren.

Burn et al.** analysed predictor variables and verified that
employment status was a negative predictor of both CVLT
immediate and delayed recall (p<0.05), and that education
was a positive predictor of SDMT performance (p<0.05). Con-
sidering the secondary outcome, 67.6% of the sample did not
report feeling demand in the previous 12 months. The amount
of time minding grandchildren was positively associated with
feeling demand from children (p<0.01).

Regarding the secondary outcome from Burn and Szoeke,*
44.6% participants reported feeling demand in the previous
12 months. Those who were minding >1 day/week were more
likely to report feeling demands but this was not associated with
cognitive differences.

Regarding other variables, on Jun,* grandchild care was pos-
itively associated with education (p<0.05) and household in-
come (p<0.001), but negatively associated with age (p<0.01),
employment status (p<0.001), and depression (p<0.01).

The revision included from Burn and Szoeke® points out
that an active lifestyle and social engagement can be associat-
ed with higher cognitive function, less cognitive decline and
reduce risk of developing dementia. At last, they debate the
possible negative influence of carer burden as a physical and
mental hard demand, opposite to the sense of purpose and
daily activity associated with caring.

On the work from Campbell et al.,"” grandparental care was
associated with happiness, purpose, lower stress, greater well-
being and greater life satisfaction. Living with grandchildren
was associated with protection against depression and loneli-
ness. However, grandparents at full-time had higher probabil-
ity of depressive symptoms and grandparental custodial care
was associated with poorer physical and emotional health. The
author also demonstrated an increase in the number of stud-
ies in the literature about grandparents.

Woods™ calls attention for the fact that some grandparents
look forward for grandparenting and identify themselves with
this role. Nevertheless, for others it is a demanding and not ex-
pected role, especially grandmothers with custodial care.

DISCUSSION

Summary of evidence
Four studies, Arpino and Bordone,” Burn et al.,” Burn and
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Szoeke® and Jun,* found a positive relationship between grand-
parenting and different cognition assessment tests: verbal flu-
ency (related with a crystallized component of cognition), CVLT
(for verbal episodic memory), DST/verbal fluency test (for ex-
ecutive function), K-MMSE (for global cognitive functioning).
However, Burn et al.** also suggested a limit to the benefits of
caregiving, with more intense grandparental care being associ-
ated with worst working memory and processing speed (SDMT).
Moreover Reinkowski” suggested that grandchild care did not
have a significant causal effect on grandparents’ cognition. This
is a result approximated to the results of longitudinal study de-
veloped by Jun® except that here it was stated that grandchild
care can have different effects on global cognitive functioning
(K-MMSE), when analysing by grandmothers’ educational
level.

Considering other outcomes, Burn et al.** found a positive
association between feeling demand and the time spent mind-
ing grandchildren and Burn and Szoeke® tested for its asso-
ciation with cognition but it was not significant.

Employment status was a negative predictor for verbal epi-
sodic memory (CVLT) on Burn et al.** and education was a
positive predictor for working memory and processing speed
(SDMT). Parallel to this, on Jun,” grandchild care was posi-
tively associated with education (p<0.05) and household in-
come (p<0.001), but negatively associated with age (p<0.01),
employment status (p<0.001), and depression (p<0.01). Other
outcome evaluated by Reinkowski*” was mental health (using
euro-D depression index) and physical health. Although phys-
ical health has been positively correlated with grandchild care
and cognitive function, after a more precise statistical analysis,
the causal effect was not verified for neither of the two variables.

Regarding individual advantages of studies, we consider that
those who restricted their sample to a specific type of grand-
parenting are more accurate once this aspect can have dif-
ferent implications.” Arpino and Bordone® and Reinkowski*”
evaluated supplementary and occasional care, respectively. The
only study that evaluated gender differences was Arpino and
Bordone;™ the other studies evaluated only women and it can
be important to consider that cognitive features are modulat-
ed in a different way.*” Also related with sociodemographic
characteristics, grandchildrens age can be important consid-
ering different demands on care across different ages. Jun®
and Reinkowski” limited grandchildren’s age to 10 and 16 years
old, respectively. Finally, these two studies were the only ones
considering social engagement.

Considering health and diseases associated with cognitive
impairment, Arpino and Bordone® and Burn and Szoeke™ ex-
cluded participants with medical conditions that could affect
the outcome. Jun,” controlled for previous level of grandmoth-
ers cognition.



Neither of the included studies evaluated what activities
grandparents do when they mind grandchildren or whether
the care was voluntary or not. All the samples were retrieved
from populational longitudinal surveys. Persons who agree to
participate on these surveys can be the ones healthier or with
more free time than the general population, what can have
implications on the outcomes. Also related with the samples
sizes, Burn et al.** and Burn and Szoeke® had significantly
smaller samples than the other studies (186 and 224 partici-
pants, respectively). In longitudinal studies, Jun® had less time
of follow-up (two years) than Reinkowski (eight years).””

Statistical analysis is also important. Cross-sectional studies
can limit the ability to find an accurate relationship between
grandparenting and cognition.”* Arpino and Bordone® and
Reinkowski” had an Instrumental Variable Approach as sta-
tistic methodology to correct for confounding, what can be an
advantage.”

Lastly, considering our principal question, in all studies there
seems to be a trend towards a positive effect on grandparents’
cognition associated with taking care of their grandchildren.

In the studies included, various factors can explain the dif-
ferences found between groups such as the demand of grand-
parenting role, employment status of grandparents, educa-
tional level of grandmothers, depression and physical health.

Regarding the narrative review and the two editorials, Burn
and Szoeke™ and Woods® they were mainly used for snow-
balling process. The narrative review* differs from ours, once
our methodology consisted in a more systematic and precise
approach, and also more recent. Their findings were based on
two of our included articles, and two conference papers that
were not included in our review. The latter did not present sig-
nificantly different conclusions, just adding the importance of
differences between genders.

When asking if physicians should have specific advises for
older persons on grandchildren care and cognitive impairment,
despite the promising results, one should have caution on coun-
selling grandparents regarding the positive effects of grand-
child care on cognition since evidence is still weak and it seems
that up to a certain level highly frequent grandparenting might
as well have some deleterious effects. Also, most of the studies
are not restricted to older persons, what can influence the evi-
dence on this subject.

Limitations

There were substantial differences across studies, not only
concerning the design of the study or inclusion/exclusion cri-
teria, but also regarding specificities of grandparenting, mea-
sures of the outcomes and statistical analysis. There was insuf-
ficient similarity for the development of a quantitative analysis
of findings across studies. Instead, we described the studies,
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indicating which differences were statistically significant, with-
out comparing direct measured results between studies. We
were not able to present metanalytic measures due to the great
heterogeneity regarding study designs and outcome measures.
Results must be considered with caution once there are diverse
contextual factors that were not taken into account, specially
differences between countries, cultures, families.

Implications for futures studies

In future research, more precise inclusion criteria should be
established. Definition of the type of grandparental care is im-
portant according to differences between levels of care: custo-
dial (i.e. being the primary caregiver), non-caregiver or care-
giver (occasional, intermediate or extensive caregivers, according
to hours of grandchild care in an average week and overnight
care).” Living in the same household can also be considered
as a differentiator. The age of grandparents and previous dis-
eases should be considered once mild cognitive impairment
and dementia can develop in older persons due to organic and
degenerative processes. Also, grandfathers should systemati-
cally be included once it was suggested that there can be dif-
ferences between genders.” Number of grandchildren and their
age may also be considered as a predictor variable or as a fac-
tor for sample stratification, considering the different demands
through a childs development. As a potential social role, it would
be interesting to assess what kind of activities do grandparents
practice with their grandchildren: play or practice physical ac-
tivity can be different from feeding or household shores. It
would also be important uniformization of outcome measures
in future research on this topic. This would allow a more ac-
curate comparison between studies and find more solid evi-
dence about the effect of grandparenting on grandparent’s
cognition.
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