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1 Introduction

1.1 Grandparenthood as a Social Phenomenon

Over the course of the 20th century, increasing life expectancy has created the potential for
people to live long enough to experience the transition into grandparenthood, lzaml |
increased the shared life span between grandparents and grandchitideergrandparenthood

has received enormous attention as a social phenomenon. Even a quick online search shows
that a series of civil society initiatives deal with grandparenthBodinstance, | discovered an
online advisor (www.grosseltern.de), a Swigsstyle magazine that particularly addresses
grandparentswww.grosselterrmagazin.ch as well asself-established supportive groups
(such as Bundesinitiative Grof3eltern [BIGHE)r grandparents who involuntarily have lost
contact with their grandchildreiihe relevance of grandparenthood is also mirrored in a great
body of scientific researcbonductedn the last decadeg&arly studies werevenpublished
sincethe 19504Apple, 1956; Kivnick, 1981Neugarten & Weinstein, 1964)

In the following, | describe the demography of grandparenthood in more deddioan it
overlaps with othedomainsin later life, which is the starting point of this dissertatiBrom

this, | derive the centrabsearchyuestions and briefly explain their relevance.

Longevity goes hand in hand with various changes in the way that people live together,
especially regarding intergenerational relationships outside and within the fatowever,

family structuresare shaped through further demographic procefseslity rates, timing of

births over the course of life, and mortality can have cumulative or opposing implications on
the occurrence of gndparenthood. On the one hatie number of childless peopleshasen
(Frejka & Sobotka, 2008)and as a result, the proportion of parents who never experience
grandparenthood has also increagadthermorethe birth of the first child has shifted into

later life years, causing a delay in grandparenthood. Thus, the shared life span between
grandparents and grandchildren has decreased @dgsopold & Skopek, 2015a; Margolis,
2016)

Even considerig the delay of grandparenthqashce grandchildreare born, people exhibit
grandparenthood for quite a lotigne. In Germanythe shared life span ranges from 20 to more

than 30 years, which marks a considerable span during the second half Déifegraphic
1



research has contributed a detailed pictarthat issueFor Germany-which is the focus of

this dissertation-it is necessary tdifferentiate between West and East (the former German
Democratic Republic) Germany. In West Germany, the median age at the transition to
grandparenthood is 56 years foowen and 59 years for men. In East Germany, the median
age is 48 years for women and 51 years for merestimate the shared life spaeopold and
Skopek(2015b)havecalculaedthe difference between further life expectancygs 60 and

the median age at the birth of the first grandchild. In West Germany, this amounts to 28 years
for women and 21 years for men. In East Germany, women can expect to share 36 years with

their grandchildren while men can expect 29 shared yeaopold & Skopek, 2015b)

On average, grandparents can experience this common life span in an active way while they are
still in good physical and mental shape. That is connected to the fact that theimgiida
expectance comes with an increase in healthgsy®targolis & Wright, 2017) This argument

also applies tother central areas in lifevhich overlap with grandparenthoddne example is
employment: Fowomen in East Germany, there are on average 10 years between the birth of
the first grandchild and the transition to retirement. For men in West Germany, there is still an
average overlap of 2 yeafseopold & Skopek, 2015h) Even after retirement, other areas

within and outside the family may be important in addition to the grandparentrreWich

people can engage in productive activities, such as volunteering, informal care for disabled
people,ot ei sure activities. Combining all this,
expect to spend several decades in the grandparent role during some of which they are still both
empl oyed and/ or ot her wi se (Mudet& Litven, 2001:180A ny ar e

Taking this development into consideration, this dissertation deals with grandparents who enact
their grandparent role by providing care for their grandchildvdrich is considered asn
informal productive activity within the familyin this context, grandparents are often seen as

an important resource within the family and in society. They can step in if public care is not
sufficient, such as to guaranty the @ayability of their children (the middle generation). At

the same time, this raises questions concerning the consequences grandparents face, especially
regarding health and wdbeing, which are promoted as key policy objectives for aging
populations(WHO, 2015) Numerous studies have thus far investigated the implications of
providing grandchilc ar e o n g r a nahgpnellrbeimgtaad relakee @uicdmes, such

as cognitive functioning, subjective age, or social participatibar supplementary
grandparenting, only a few studies point to negative consequétesllo & Rocco, 2019;
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Szinovacz & Davey, 2006p0me studies have pointed to a positive association with health and
well-being (Arpino, Bordone & Balbo, 208; Di Gessa, Glaser & Tinker, 2016a; Di Gessa,
Glaser & Tinker, 2016b; Hughes, Waite, LaPierre & Luo, 2007; Musil et al., 2Q@tBgr
studies largely question whether there is a causal difentielsbacka, Tanskanen, Coall &
Jokela, 2019; Reinkowski, 2013; Sheppard & Monden, 2@@&3rall, the state of research is
still unclear, which is why researclanducted in this dissertatiesnecessary.

Although the research findings are widely contradicioegpecially studies with a cress
sectional framework have pointed to a positive association between grandchild care and health
or well-being. That could encouragepolicy maker and professionals in the field of applied
gerontology and social work to promotgandchild care because they assume positive
outcomesThis is problematicwhen the corresponding evidence is basedtadiesthat are
methodologicaly not rigorous enoughnd when the evidendg not clearOne reason for this

is tha even studies operatingvith longitudinal dataapply crosssectional analyses by
comparing grandparents who provide grarldcbare with those who do naherefore, these
studies do not sufficiently address selection into grandchild wesaning thatatherprivileged
people with better health and wekkingmight bemore likely to provide grandchild ca(see
Chapter 1.4)Thus, it is not possible to draw causal condnsiand derive policy implications
from such findingsin this dissertationl, use a longitudinal analysis approach and investigate
how changes over time in grandchild care status lead to changes irahealibltbeingwithin

the same persoithis contrbutes to the inconclusivéeratureand helps to better understand
the link between grandchild care amatcomes likenealth and welbeing.

In the first study (Chapter 2jhe central research question folloviBoesa within-person
changeinthepr ovi si on of grandchi |l d c Brevmusiresetrthuenc e
on this topic considered differedimensionsof health (e.g. mental, physical, and ftiooal),

which makes it difficultto accumulate evidence. From my point of view, resesihculd first

identify if there is a health effect at all, before investigating different dimensions of I&sdith.

rated health is particularly suitable for this purpdmerause it is well establisheé@ndgeneric

measure of healtfJylh&, 2009; SingiManoux et al., 2006)Furthermore, lthough it is a

subjective measure, it a&cknowledgedsa robust predictor famortally (Idler & Benyamini,

1997; Jylha, 2009)

In the second study (Chapter 3), | combihe literature on grandchild carf@s an informal
productive activity)with the literature orformal productive activities (such as volunteering)
3



which are largely unrelated to each othEne corresponding research question folloksw

is grandparental childcareombined witHfurther productive activities within and outside the
realms of the familyand how does #secombinationsnatter in term®f life satisfaction?This

is relevant, becausg@s described aboyai n d e r today’ s deenangmicap hi c
conditions, grandparenthoadight be one importantbut not the only importantrole that

pemle take on in the second half of their livesoking attheimplications for life satisfactian

which represents a cognitive dimension of wing, might help to understandhow

grandparents want to arrange tHeies within and outside the realms of the family.

In the third study (Chapter 4)the research question followBoes grandparenthood and
grandchild care compete with or add to grani
does it influence with whormese activities are carried out¥lany studies investigate the
consequences of grandchild care, although in Europe, only an average of 50% of grandparents
provide care for their grandchildrélgel & Szydlik, 2011) in Germany, that average is only
around30% (Mahne & Klaus, 2017)n this study] contribute to the existing literature by not

only investigating the implications of grandchild care but the changes relatesl transition

into grandparenthood. Instead of looking at health and-legthig directly, | am interested in

whet her and how grandparenthood influences p
activities one can approach to what extent changes in everyday life aam through

grandparenthood. Furthermotbis outcomeis related to health and wdbeing.

Role strainandrole enhancemertheory are central conceptugbproacksconducted in this
investigation They deal with consequences ofultiple role occupationand & already
highlightedgrandparenthood sonsidereds a central role, which is however intertwined with
otherroles people might enact in latée. Furthermoregenderis another central perspective
through which to approach the described reseguelstionsin this respectasearch shows that
patterns of productive activities (including grandparental childcare) and social expectations
related to such activities are still gendef&hoi, Burr, Mutchler & Caro, 2007)Thus, the
consequences on health and viring might be gendered as well.

The threeresearch questions are addressed in three separate empirical studies. They are

included in Chapters 2 through 4.the remainder athis first chapter, | briefly discuss central

conceptual and empirical aspects that will lead to the subjects of thestindess First, | start

with some general consideratidngdefinemore closely the subject of this dissertatiGhapter

1.2). Second, | provide an overview on the literature on grandparenthood to highlight its
4



multidimensionakharacter and how i related to other important areas in lfghapter 1.3).
Fourth, I link the grandchild cardopic to themore general discussion dnsuccessf ul
product i (Cleaptea @.4)amdyttien discuss aspects of multiptele occupation and
genderChapter 1.5)Thereby, | brieflypresent theoretical explanations wgnandparenthood

and grandchild care might influendeealth, welbeing and related outcomeskifth, |

summarize the three studi@hapter 1.6), anfinally draw a conclusiofChapter 1.7)

1.2 General Considerationson the ResearchSubject

This dissertatiorfocuses on supplementary grandchild care in Gernianyhe following

reasons

Many European studies in this field of research are based on data from the Survey of Health,
Ageing and Retirement inlfope (SHARE). As research seeks to cumulate knowledge to gain
more generalizable statements, it is valuable to apply different data, althotigis case
national datanarrows the scope of the study. Germany is particularly suitable for this purpose.
First, the DEAS is a highuality longitudinal study with a sufficiently large sample. More
importantly, Germany occupies an intermediate position in the European context when it comes
to family relationgAartsen, van Tilburg, Smits & Knipscheer, 2004; Lohmann & Zagel, 2016)
which might permit a certain generalizabilityn contrast,northern Europgn countries are
characterizedy high defamilialization(e.g., public care services are well developadiije
southern European countries are characterized as more-taasidgl welfare states (e.g., care

work relies more strongly on family networks).

A further restriction concerns the extent of grandparents providing grandchild care. In the USA,
a relevant number of grandparents have primary and custodial responsibilities for their
grandchildren(U.S. Census Burea 2014) Often, the parents (middle generation) are absent
and the grandparents take over the vacant role. Such situations are often associated with
negative consequences for the grandparéH@yslip & Kaminski, 2005)and are not
comparable to situations when grandparents have a supplementary care role. The latter is the
central social phenomenon in Europe and in GernfBnyessa et al., 2016; Hank & Buber,
2009) Primary grandchild care plays a minor role in the European context and a negligible role
in the German context. Thissdertation is therefore about supplementary grandchild care. For
reasons of legibility, | generally use the term grandchild care without the prefix supplementary.
| use the term primary grandchild care when comes tdifné care.
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Grandparenthood and grdparental childcare play an important role in other regions of the
world. In Asian countries, for example, there is also a considerable body of literature on this
subject(Ku, Stearns, van Houtven & Holmes, 2012; Ku ef a013; Tsai, Motamed &
Rougemont, 2013; Zhou, Mao, Lee & Chi, 201@dnsidering these aspects is imbendedor

this dissertation.

1.3 Dimensions of the Grandparent Role

Next to the demography of grandparenthood, psychologists and sociologistlisewssed
grandparenthood as a personal and social role. From a developmental psychology perspective,
grandparenthood is discussed under the framework of generéfikigte & Whelan, 2006)it

is defined as commitment and support for future generatiénkson, Erikson & Kivnick,

1986) Grandparenthood has been discussed as an opportunity to develop such commitment
while having intergeneratioheontact with offspringThiele & Whelan, 2006 Based on E. H.

Eri kson’s work, generativity was coageébtptual.
due to both theoretical considerations and increasing longevity, later work has also highlighted

the relevance of generativity for the early stages of old\@djar, 2012)

The sociological (and predominate) framework that is applied in the grandparelitradole

is role theoryMuller & Litwin, 2011). A role is a structural position that a person holds within

a social group. According to symbolic intera
ar e “ a dSilersteire & Marenco, 2001: 497This means that people do not plyn

occupy social roles; they perform/enact and negotiate them in everyday interactions and
actively integrate them into their concept of $¢lhne & MotetKlingebiel, 2012; Muller &

Litwin, 2011; Silverstein & Marenco,1) This process of role enactment is relevant when it

comes to a gendered perspective on grandparental childcare, as care activities in general are

still predominately associated with a femabgegiver role.

Grandparents can enact their role asrd$ferent dimensions. In this regard, there are various
approaches not only for grandparenthood in parti¢ilianick, 1983; Neuberger & Haberkern,
2014; Silverstai & Marenco, 2001but for intergenerational relationships in gen@angtson

& Roberts, 1991)From my point of view they differ only in detail. In essence, three dimensions
can be identified: the behavioral, attitudinal and the affective dimerislahne & Motel
Klingebiel, 2012)



Theattitudinal dimension addresses the importance of the grandparent role and how central it

is compared to other roles or the perceptions of role obligations relatechttpgranthood.

Research has shown that the role of grandparents is seen as highly infReitaas & Mutran,

2004) For Germany, Mahne and Mot€lingebiel (2012) provide @idence that 40% of the
grandparents rate the grandparental role as important, and 51.8% rate it as being very important.
Only 6.6 % say that this role is not all that important, and 1.6% note that the role is completely
unimportant to them. The authorsnoat find any significant differences in the importance

ranking between gender and social class. These values are very high, even when assuming an
overestimation due to social desirability. Even a high shar®ngrandparentanticipate the
importance othe grandparent role in later life. A total of 58.9% of people over 40 years of age

say that becoming a grandparent is important or very important to ((dahme & Motl-

Klingebiel, 2012) Furthermore, people perceive high expectations that are related to the
grandparent role. Although there is variation between European countries, on a scale from zero
to 10, the country’s mean ymeagfer&ermanylisy812 r om |
(Neuberger & Haberkern, 2014) St udi es show a positive assoc
being, especially when grandparents strongly identify with thei(Reédzes & Mutran, 2004)

However, it is again important to acknowledge that the grandparent role overlaps with other
areas in lifgSilverstein & Marenco, 2001Bearing this in mind, research has also shown that

the grandparent role does not occupy an exclusive position. This means thateshgocated

outside the family sphere) are also important in late(Nfeller & Litwin, 2011).

The affective dimension addresses the relationship quality between grandparents and
grandchildren. Research points to a good relationship quality with close bonds, where conflicts
do not play a major role. In Germany, 69.7% of grandparents state that they havea close
very close relationship with their adult grandchildren, 17.5% report a mediose
relationship, and only 12.8% report that they have no close relationship with their adult
grandchildren. A total of 91.8% of the grandparents report that they seldoever have
conflicts with their adult grandchildr§Mahne & Klaus, 2017)The quality of the relationship
can be moderated by different factors. Grandmothers have on average a better relationship to
their grandchildren than grandfathers, and maternal grandparents better than paternal
grandparent$Dubas, 2001)If the middle generation has a good relationship to their parents,
then the relationship between grandparents and grandchildren will be(betedier & Elder,
2003 Whitbeck, Hoyt & Huck, 1993)A close relationship with grandchildren seems to be
positively associ at-beihg(Drewt & Silvgrsteim 80p7a Mahmet &s we
7



Huxhold, 2015)In contrast, there is a negative association with the psychologicabeisty

of grandparents if they lose contact with their grandchildi@rew & Silverstein, 2007)

Arpino, Bordone and Balb018)investigate the relevance of grandparenthood per se and the
number of grandchildren; both aspects -are po
being. Although theelationship with grandchildren is important, research has also shown that

in recent decades, relationships with friend
findings show that an increasing number of people in the second half of life haveismde f

in their inner network, spend more leisure time with them, and receive emotional support from
them(Boger, Huxhold & Wolff, 201Y.

Mutual intergenerational help, such as financial transfers (see for indtaffcé2007) and

contact frequency between generations, are aspects dbetievioral dimension of the
grandparent role. The DEAS analyses for 2014 show ©f4t & grandparents have contact

with their adult grandchildren on a weekly basis, and 29.3% have such contact on a monthly
basis. A total of 41.7% have less contact with their grandchildren. The frequency rates were
slightly higher in 2008. Overall, grandgents have more contact with their children than with
their grandchildren(Mahne & Klaus, 2017)The central aspect of grandparenthood in this

di ssertation is grandparents’ i nvol vement i n
the grandparent role. The share of grandparpnbviding grandchild care in Germany was
33.7% in 1996, 28.4% in 2002, 24.7% in 2008, and 30.2% in 2014. Although there were
fluctuations between the years, these values indicate a stable share of about 30%. In principle,
grandmothers provide more caham grandfathers do. In addition, the trend suggests that the
proportion of those who combine the care of grandchildren with other productive activities
(employment and voluntary work) is increasing. This is especially the case for idialene,

Wolff, Simonson & TesctiRomer 2017)

1.4 Grandparental Childcare and the Paradigm of Successful and Productive Aging

Being old does nohecessarilygo hand in hand withliness, decline, and losdBaltes &
Carstensen, 1996In fact, gerontological research has shown that being old has many different
facets and that aging is a mudiredional process featuring losses and gains. To overcome
negative images of aginRowe and Kahr{1997)d evel oped their framewo
aging.” They define it as havi rdgateadisablitpw pr o

high cognitive and physical functional capacity, and active engagement v (Rowd & ”
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Kahn, 1997: 433)The core assumption is that being active will help older adults maintain
functional (physical and cognitive) capacities and promote healtaten life. Over time,
additional concepts have been derived from the original framework, such as active or productive
aging. These concepts have different emphases. In principle, however, they follow the same

logic, which is why they can generallybe agldr s ed as t he successful
paradigm. Until today, this paradigm has dominated the discourse in gerontological research.
Consider, for example, that just a few years ago, two of the most influential journals in the field
of social and bieavioral gerontology published special issues on this subjeetGerontologist
(Pruchno, 2015andThe Journals of Gerontology: Series B: Psychological and Social Sciences
(Pruchno & Carr, 2017) A significant part of the literature is concerned with criticism of this
concept a systematic review of this criticism is providedNMgrtinson and Berridg€015) |

will only focus on aspects that are important ke tempirical studies contained in this
dissertation. Among other things, critical gerontologists have criticized the individualistic
perspective of the paradigm. It highlights the responsibilities of the individual to engage in
productive activities to furtion as a valuable member of society, which will in turn help
promote personal health and wieéing. Some researchers see parallels to a general neoliberal
development in the social sciences that have become more and more dominant since the 1980s
andinwhi ch the individual I s (Rebmstem & Medsiros, 20E5: k e y
40). Such a perspective neglects structural inequaflEstes, 2001across the lifecourse based

on the social categories class, sex/gender, ethnicity, arevelgieh influence the opportunities

and the capacities to meet productivity expBohs. Empirical research shows that
socioeconomic resources and gender influence whether productive activities are carried out and
that gender influences which kind of productive activities people engdBern Mutchler &

Caro, 2007; Choi, Burr, Mutchler & Card007; Hank & Erlinghagen, 2010; Musick & Wilson,

2010)

Although this theoretical perspective is relevant for all three stutiesirst study (Chapter 2)
will translate this argumentthat productive activities are carried out predominately by
privileged groups in societyinto methodological considerations to identify causal effects. The

majority of the literature on grandparenting neglects corresponding aspects.



1.5 Gender and Multiple Role Occupation

Against the background of successful and prodactiging, grandparental childcare can be
conceptualized as a productive activity | o
considerable (economic and noneconomic) societal value, it is indeed important to include
productive aging activities within faiiés (such as the provision of childcare) in assessments

of older people’s active engagement in soci
act i vi (Glasrs& Hank,.2018: 221This reference points out that productive activities

can be carriedut in the family sphere (predominately, housework and care activities with an
informal character). In contrast, productive activities can also be located in the public sphere,
where they are more institutionalized (e.g., formal volunteering in orgamzagolitical and

religious engagement, or educational training). Gesgecific patterns and role models can

still be identified, with women being more active in the family household sphere (female

caregiver role) and men being more active in the psipiace (male breadwinner role).

When it comes to multipleole occupation (engagement in more than one productive activity)

and its implications for health and wéling, role strain and role enhancement are the most
common theoretical approaches with @hito address such research questigRszario,
Morrow-Howell & Hinterlong, 2004) Both models have opposing assumptions on the
consequences of multiptele occupation. Role strain is highlighting role overload amd th
conflicts that emerge from involvement in multiple roles, especially when it comes to highly
demanding and timeonsuming roles. Role overload and role conflict can cause stress, which
can lead to adverse outcomes in health andesfg if a person isot able to cope with these
burdengGoode, 196Q)Role enhancement assumes that multiple roles are buffering personal
and interpersonal tension rather than causing stBieber(1974) classifies four types of
benefits from r o.l(® role provileges I(2n overall rstatus “security, (3)
resources for status enhancement and role performance, and (4) enrichment of the personality
and ego gratification” (Sieber , -rolddcdationiS69) .
associatd with having a positive impact on health and seling. In terms of grandparental
childcare, researchers can argue with role strain and consider the caregiving role as being an
additional demanding obl i gat i onandwelbe¢ingmm ght d
contrast, according to role enhancement, researchers assume that grandparental childcare can
i mprove gr andp ar-leemg o help mangin it throughtlte aging pracess. In
study two (chapter 3) and study three (chaptet Wjll argue that gender plays an important
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role in whether grandparenthood and multiie occupation is experienced as role strain or

role enhancement.

1.6 Summarizing the Three Studies

All studies are based on the DEAS. The DEAS is an ongoingmaje cohortsequential data

set that includes repeated creextional and longitudinal surveys. The baseline samples are
representative of the German population aged from 40 to 85 years. The DEAS started with a
baseline survey in 1996. In 2002, a folloy and a new baseline sample were conducted. Since
2008, the followup components have been conducted every three years, and new baseline
samples araddedevery six years. The sample design is visualized in Figure 1; for detailed
information on the DEAS, sellaus et al.(2017) All three studies include different data
components, whiclwill be described in the corresponding sectidiable 1 provides an

overview of all conductedurveys

Figure 1: DEAS Sample Design

Baseline Longitudinal Longitudinal Longitudinal Longitudinal
sample + + sample +
Baseline Baseline Baseline
sample sample sample
100 g L
8- W o MR
> 70— - Bl HH E
57 1 H 8 f ©C
401 L a
1996 2002 2008 2011 2014

Note: Baseline = newly selectedmple Longitudinal = each baseline survey is followed over
time. Source: Klaus et al., 2017: 1105
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Table 1: Overview of the studies included in this dissertation

Study 1 (Chapter 2)

Study 2 (Chapter 3)

Study 1 (Chapter4)

Title DoesGrandchild Care Influence Gendered Productive Activities Changes in Leisure Activities Befor
Gr and p ar-Ratetl Healths e Within and Outside the Family: and AfterGrandparenthood
Evidence From a FixeHffects Implications forGr a n d p hife e
Approach Satisfaction
Research Does grandchild care influence How is grandparental childcare Do grandparenthood and grandchil
Question(s) gr and p a rratad health? s e combined with further productve car e reduce or i
activities within and outside the involvement in leisure activities? Dg
realms of the family? (How) does  grandparenthood and grandchild cg
these combinations mattin terms of influence with whom these activities
life satisfaction? are carried out?
Dependent Self-rated health Life satisfaction No. of leisure activities carried out ¢
Variables a regular and on a frequent basis

Leisure activities carried out with
relatives

Leisure activities carried out with
friends

Core Independent

Grandchild care

Grandchild care

Transition into grandparenthood

Variables Informal care Grandchild care
Formal volunteering
Data DEAS 20082014 DEAS 19962014 DEAS 20022014

Statistical Units

Personyear observations
(Timepoints nested within persons)

Personyear observations
(Timepoints nested within persons)

Personyear observations
(Timepoints nested within persons)

Statistical Method

Pooled OLS regression, pooled OL:
with laggeddependent variables,
randomeffects panel models, fixed
effects panel models

Randomeffects pael models,
fixed-effects panel masls,
inverse probability weighting

Fixed-effects panel models

Current Status

Published in Social Science &
Medicine

Submitted tcsocial sciencejournal.

In preparatiorfor journalsubmission




Chapter2Does Gr andchil d Car e }RatedHealth? EwdenGefram d p ar ¢
a FixedEffects Approachinvestigates the relationship between supplementary grandchild care
and gr and paed Bealth.sFurthesnsote fit deals with the mdthogical issues of
previous research. As already discussed, the successful and productive aging paradigm
highlights the importance of being active and productive to maintain health in later life. As a
result, it neglects who is able to do so. This thezakshortcoming can be translated to a
methodological issue to identify the casual effects applying regression analysis. Therefore, it is
necessary to meet the assumption of exogeneity. It requires that the corresponding explanatory
variable is not corraked with the error term of the model. This assumption is violated if central
covariates of the explanatory variable (observed or unobserved) are not included in the
regression model. For example, if people with higher education levels exhibit a higher
probability to provide grandparental childcare, education must be included as a control variable
in the regression model. Otherwise, this -selfiection into grandparental childcare would
generate biased estimates of the effect of grandparental childcareaamgl par ent s’ 0o ut
Another issue that can violate the assumption of exogeneity is reverse calsalithe
research question this study explores, this means that heeltbhauses grandparent to provide
grandchild care and not the other way aro(lv@hlthy grandparents are more likely to provide
grandchild cargln this chapter, | summarize the previous empirical literature and conclude that

a) so far, the majority of the studies that investigate the association between grandchild care
and grandparnt s’ h e adedtidmal and éo nat address any of this two issues; b) some
studies apply longitudinal data and address the reverse causality problem; and c) at the time this
study was conducted, only three studigs the best of my knowledgeaddressed both issues.
These studies showed that providing grandch
outcomes when selection into grandparental childcare is considered in the analysis. Controlling
for reverse causality (through instrumental variabtgession) did not change this finding. This
suggests that research in this field should pay more attention to selection bias than to reverse
causality. The opposite is the case. A longitudinal analysis mentioned in the second group of
studies focuses oreverse causality by applying laggedpendent models. These models
include the outcome variable atads a control variable. However, research shows that lagged
dependent models do not solve the reverse causality issue, neglect the selection prdblem, an
violate the assumption of exogeneity. Thus, the estimates could potentially be biased. In the
study presented in chapter 2, | demonstrate this issue by comparing results of different

regression models.
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| apply the 2008 baseline survey of the DEAS anattheesponding followup surveys in 2011
and 2014. The sample is conducted as a strongly balanced panel and includes 625 individuals

surveyed across all three waves (1.875 pengesr observations).

In the first set of analyses, | run pooled OLS and po@E8 models with laggedependent
variables. Both models operate only with betwperson variance and do not address the
selection issue. Second, | apply randeffects panel models. This approach applies between
and withinperson variance and partialbpntrols for selection effects. The results of all these
models indicate a positive and significant relationship between supplementary grandchild care
and gr and pratad eheatths Finally, € lestimate fixedfects panel models. This
approach only@plies withinperson variance and controls for all perspecific, timeconstant

factors that could lead to selection into grandparental childcare, regardless of whether they were
observed or unobserved. The corresponding effect is slightly decreasingoalahger

significant.

Based on this analysis, | conclude that the positive association between supplementary
grandchi |l d car e -ratedtealth refentslaseaectiometfest rather thanfa causal

effect.

Chapter 3,Gendered Productive Agtties within and outside the Family: Implications for
Gr a n d p difeeatisfaction examines how the combination of two productive activities
effect the life satisfaction of grandparents from a gender perspective. | focus on grandparental

childcare in combination with volunteering and in combination with informal care.

This study consiers two normative expectations towards productive activities. On the one
hand, the successful and productive aging paradigm indicates that a certain productivity
expectation is placed on aged people. Such a productivity narrative addresses activies outs
the family, such as formal volunteering, and is directed to both women and men in the same
manner. On the other hand, social expectations toward productive (care) activities within the
family are predominately addressed toward women. However, resanel that men are able

to carry out care activities without neglecting other activities, such as volunteering. For women,
care activities compete with volunteering. This makes it more difficult for women to meet social
expectations within and outside tfanily compared to men. | therefore assume that women
will perceive grandparental childcare as role enhancement, especially if they can combine it

with volunteer work. | presume that providing grandchild care will increase the life satisfaction

14



of grandmahers and that this positive effect will be larger if grandchild care is combined with
volunteering. For grandfathers, | assume that providing grandchild care will increase the life
satisfaction of grandfathers, regardless of whether it is combined witimteeling. The
combination of grandparental childcare and informal care for disabled people might be
predominately associated with role strain for both men and women. The scope of activities is
limited to care activities within the family, which may neglether areas of activity. A double

care burden might also cause conflicts, as caregivers might be forced to prioritize between
grandchildren and other family members with care needs. The combination of grandchild care

and informal care is supposed to a&ge life satisfaction.

For this investigation, | apply the DEAS baseline sample from 1996 (and the -ighaw

2002), the baseline sample from 2002 (and the fellpwn 2008), and the baseline sample
from 2008 (and the follovups in 2011 and 1014). Tlamalytical sample size slightly differs
between the analyses for the combination of grandparental childcare and volunteering (N =
3,577 individuals and NT = 8,178 persgpar observations) and grandparental childcare and
informal care (N = 3,516 individiand NT = 8,611 persewear observations), because in
both cases, | drop observations of those who stop carrying out the corresponding activities.
Thus, an effect can be identified that refers only to the initiation of an activitye first step,

| estimate main effects (no interactions) and compare randothfixedeffects models. In the
second step, for the interaction effects, | rely on the feféects approach, because both
theoreticalselectionand statistical (Hausman test) argumgusify that To adjust for sample
selectivity, | use inverse probability weighting. All analyses are stratified by gender. To
estimate the combined effects of productive activities, | include corresponding interaction

terms.

For men, the results clearly sholhat there is no significant relationship between productive
activities and life satisfaction in terms of grandchild care and informal care. A positive
relationship between volunteering and life satisfaction is based on selection, not causation. The
combind i on of activities is also not rel evant
provide care for grandchildren and do not combine it with another activity, they experience a
decrease in their life satisfaction. This negative effect vanishes if drighdare is combined

with volunteering or informal care. However, such an adverse consequence of providing

grandchild care is most pronounced for the baseline sample from 1996, is weaker for the 2002
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baseline sample, and is no longer present in the has2i08 sample. The combination of

grandchild care and volunteering points in a positive direction but is not significant.

It seems that neither the role strain nor the role enhancement approach applies to men. The
negative effect for women indicates tigeindparental childcare is perceived as role strain when
women do not have the opportunity to combine this activity with other activities. Based on
theoretical argumentation, this was only expected for volunteering. For women in particular,
the results mmain unclear, and due to limited withgerson variance, further analyses could

not be obtained. For clarification, further research is needed.

Chapter 4 consist of the stu@hanges in Leisure Activities Before and After Grandparenthood
which examinesvhether grandparenthood and grandparental childcare in particular influence
grandparents’ |l eisure activities. This chapt
First, a major part of the grandparenthood literature focuses on grandparelckedreh
According to the concept of linked lives, grandchildren might influence the everyday life of
their grandparents, regardless of whether they actively provide care. For this reason, as a first
step, | consider the effects of grandparenthood pemsthe second step, | will consider
grandparental childcare. Second, a few existing studies investigated if grandparental childcare
competes with or adds to other activities. They mainly consider productive activities in a narrow
sense, such as voluntegyirengagement in political activities, or educational training. These
are very specific activities and are carried out by selective groups in society. So far, no study

investigates grandparents i nvol vemamoére i n | e
suitable indicator of whether one is interested in how grandparenthood effects everyday life.
This is also relevant because research shows that leisure activities are positively correlated with
health and welbeing, especially when they are cadiout with others. People with diverse
networks have better webeing compared to people with social relationships who are limited

to the family context. They are generally in better health and ultimately live longer. Thus, this
study considers not ontp what extent leisure activities are carried out but with whom they are

carried out.

With the DEAS data, | was able to consider how often a wide range of 13 different activities
are carried out: doing arts and crafts, using a computer, doing crosswatéspgardening,
playing board games, meeting friends, going to political meetings, doing sports, participating
in artistic activities, visiting cultural events, visiting sporting events, and attending
classes/lectures. Furthermore, for six of these &esvil can analyze with whom these
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activities are carried out. | am particularly interested in whether activities are carried out with

relatives or with friends.

In this study, | use a) the 2002 baseline survey and the correspondingupliov2008 andb)

the baseline survey from 2008 with follawps in 2011 and 2014. The baseline from 1996 is

not applied because physical functioning as a central control variable was not measured before
2002. | generated three separate working samples to analyze ajnphieations of
grandparenthood per se (N = 1,503 individuals and NT = 3,634 pgesimobservations), b)

the implications of recently started provision of grandchild care (N = 2,547 individuals and NT

= 6,119 personyear observations), and c) the implioas of continuous care over time (N =
2,862 individuals and NT = 6,898 persgrar observations). | estimate fixetfects panel

models to consider selection into grandparenthood and grandparental childcare.

In summary, although there were some smalldignificant effects in the main analysis, the
effects could not be supported in multiple robustness checks. | conclude that grandparenthood
and grandchild care do not cause any major

activities.

Grandpareritood does not seem to be associated with any role strain that would lead to a
reduction in leisure activities. Furthermore, grandparents who provide grandchild care manage
to fulfill grandparental role obligations without reducing the number of leisunataes they

partake in. There is also no esieled shift in interacting with friends to interacting with
relatives. Grandparenthood does not seem to restrict the social networks of grandparents to the
family sphere.

1.7 Conclusion

This dissertation deals witbroductive activities in the context of grandparenthood and how
they affect the health and wddeing of grandparents. According to the long life span
grandparents and grandchildren share with each other and the perceived importance of the
grandparent r@, | identified grandparental childcare as a central productive activity within the
realm of the family. According to the successful and productive aging paradigm, | have also
highlighted that the grandparental caregiver role might be one important tidenbtithe only
important role grandparents take on in later life. With this in mind, | conducted three empirical
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studies and considered role strain and role enhancement theory to link Rralgpdecupation

with health and welbeing. Two of the threstudies take a gender perspective.

The first and major contribution of this dissertation is that it reveals the methodological
shortcomings of previous studies. A major part of the literature provided evidence that moderate
levels of supplementary grandpatal childcare lead to role enhancement and have positive
outcomes. These studies do not sufficiently control forssdéction in regard to grandparental
childcare and therefore interpret the positive correlation between grandparental childcare and
hedth or wellbeing in a causal and misleading way. Appling a genuine wtérson
approach—fixed-effects panel modelsall three studies in this dissertation adjust for the
selection effects caused by tirnenstant covariates. Overall, such an analysitegtyaeveals

that the provision of grandchild care has no major influence on grandparents. This is in line
with recent empirical studies with the SHARE data, which also appég&ifects models
(Danielsbacka, Tanskanen, Coall & Jokela, 2019; Sheppard & Monden, AbEd)elevant
literature as a whole is moving in this direction, which will likely lead to better evidence in the
future. 1 am not suggesting that the fixeiflects approach is the only way to analyze the
implications of productive activities; howevemi my point of view and based on the findings

in this dissertation, it is inevitable to address the selection mechanism that leads people into
tackling productive activities. | want to point out that this is not only a technical argument but
a theoreticalone. The successful and productive aging paradigm argues that productive
activities will not only benefit the environment (e.g., family or community) but individual
health and welbeing. Critical gerontology has pointed out that the perspective of salctu
inequality is not considered in this argumentation. A certain lifestyle, which describes the
reality of the life of a certain privileged (selective) group in society, is normatively set as a
universal goal for all. Thus, who is not able or willing tarespond to such a lifestyle is already
conceptually neglected. A second contribution of this dissertation is the attempt to consider the
underlying mechanisms of role strain and role enhancement. These concepts are often used to
theoretically explain andvalidate empirical findings without explicitly considering the
combination of different productive activities. Considering a gender perspective, the analyses
suggested that grandparenting could have a
it is not combined with other activities. Although the evidence is not clear, this emphasizes the
central argument of this dissertation. Grandparenthood must not be considered in isolation from
other important areas of life. Future research should takentao account more strongly, not

only in theoretical discussions but also in empirical analyses. The third contribution of this
18



dissertation is that it broadens the view by two perspectives. First, | consider grandparenthood
per se. Second, | expand thiew from productive activities in a narrow sense to leisure
activities in a wider sense. Again, no robust effects could be found. Grandparental childcare

neither leads to a crowding in nor to a crowding out of leisure activities.

Despite these important mwibutions, the applied data and the empirical analyses suffer from
several limitations, such as a) low number of with@rson changes, b) attrition and sample
selectivity, c) central variables being measured as single items, and d) the relativepalong s
between survey waves. These limitatierend some solutions to these issu@se discussed

in greater detail in each study.

Promoting health and welleing in later life are important objectives in aging isbes.
Therefore, both professionals from civil society and policy makers often rely on active aging
strategies. According to the successful and productive aging paradigm, they operate under the
assumption that promoting productive activities will helfkta problems related to population
aging. While being active and productive, people can contribute to family, economy, and
society and promote health and wieding at the same time. Bearing this in mind, the World
Health Organization developed a poliayrhework for active aging/WVHO, 2002) and the
European Union devoted the year 2012 to the year of promoting active ageing and developed
an Active Ageing Index in ordeotenhance and use potentials of people in late(Zié&di et

al., 2018) Such strategies explicitly highlight the importance of activities like providing
granddild care, volunteering and informal care for disabled people/relatives. These general
strategies have an impact on professionals at the micro Iewbis context, in my graduate
school GROW (Gerontological Research on WB#ing) we organizedhiannualy meetings

with practitionersoutside the academiln 2017, | presenteth such a meetintp an audience

of professionals working in the fields of social work and aging. | reported that against the
expectation of a causality, the association between gndddccare and health might represent

a selection into grandparental childcare. Some participants in the audience responded that such
a finding would make their marketing strategy useless if productive activities are not
accompanied with personal benefitsom my point of view, it is important that future research
further investigate the questions of selection and causality in the context of grandchild care and
further productive activities. At this point, research must also be morergél. In my
opinion, there is widespread agreement, for example, about the seemingly positive influence

volunteering has on health. However, associative correlations are interpreted far too
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thoughtlessly as causal effects; consider for example the respective chémdidamdbook of
Sociology of Aging( O’ Ne i | ;Howdlb& Wilsow, 2011) In contrast, a metanalysis

that considers the research designs of the initial studies shows that the positive associations
between volunteering and health indicated in observational studies are fiainednby
experimental investigations (randomized control triglenkinson et al., 2013l is not only
important that future research provides more clarity but social scientists are also responsible for
communicating to policy makers and professionals in relevant fields thatuised ozechanisms

are not yet clear. Incorrect or insufficient understanding of scientific findings will otherwise
lead to problems. It is not a question of stopping the promotion of engagement in productive
activities; however, the causes are unclear ane mt been verified. First, social policy
measures are always accompanied by opportunity costs. Developing genesizédite-all)

policy strategies under the assumption that productive activities promote health ahdimgell

could lead to a lack aksources for more effective measures. Second, besides such strategies
failing to promote health and wedeing, they could additionally discriminate and harm those
who are not willing or able to be productive in later Iff¢olstein, 2006; Kaskie, Imhof,
Cavanaugh & Culp, 2008)Yherefore, such approaches are not suitable as general strategies
that are addressed to all aging population groups. In coturdst generic approaches such as
successful and productive aging, | therefore plead that the focus be placed on-deerdad
concepts for specific groups. For the group of grandparents, the analyses in this dissertation
have shown that such an engagetrie not associated with particularly positive or negative
effects on health, life satisfaction, and leisure activities. Since grandparenthood and the
relationship with grandchildren are important, policy makers can think about the measures
needed to sumpt and encourage intergenerational relationships within the family. However,
this should not be done under the assumption that grandparenting contributes to increasing

health or weHbeing for aging grandparents.
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1.8 Status of the Studies and Contribution ofCo-Authors

Chapter2Does Grandchil d Car e IRatedHeadth? &EwdenGafram d p ar ¢

a FixedEffects Approachis single authored and published in Social Science & Medicine.

Chapter 3:Gendered Productive Activities within and outside tlzenHy: Implications for

Grandpar ent s 0,islsingle@authSradtandssdibmitted to &atial Science Research.

Chapter 4:Changes in Leisure Activities Before and After Grandparenth@durrently
prepared for journal submissionam the leadingwuthor and c@authors are Valeria Bordone
(University of Viennaand Bruno Arpino (University of Florencéll authors have developed
together the research question. Merih Ates and Valeria Bordone worked on the theoretical part
of the manuscript. Merih &t prepared the data for analysis, conducted the analysis and drafted
the manuscript. Valeria Bordone and Bruno Arpino contributed to the writing of the manuscript

and commented on different versions of the manuscript. Bruno Arpino supervised the analysis.

21



1.9 References

Aartsen, M. J., van Tilburg, T., Smits, C. H. M. & Knipscheer, K. C. P. M. (2@04).
Longitudinal Study of the Impact of Physical and Cognitive Decline on the Personal
Network in Old AgeJournal of Social and Personal Relationship$, 249-266.
10.1177/0265407504041386.

Apple, D. (1956). The Social Structure of GrandparenthAatkerican Anthropologisg8,
656-663. 10.1525/aa.1956.58.4.02a00060.

Arpino, B., Bordone, V. & Balbo, N. (2018krandparenting, education and subjective well
being of older Europeanguropean Journal of Ageindb,251-263. 10.1007/s1043318
0467-2.

Baltes, M. M. & Carstensen, L. L. (1996). The Process of Successful Aggjamg and
Society16,397422.10.1017/S0144686X00003603.

Bengtson, V. L. & Roberts, R. E. L. (1991). Intergenerational Solidarity in Aging Families:
An Example of Formal Theory Constructiadournal of Marriage and the Famil3, 856.
10.2307/352993.

Boger, A., Huxhold, O. & Wolff, JK. (2017).Wahlverwandtschaften: Sind Freundschaften
fur die soziale Integration wichtiger geworden? In Mahne, K., Wolff, J. K., Simonson, J.
and TesckRomer, C. (Eds.Altern im WandelWiesbaden: Springer Fachmedien
Wiesbaden, 25271.

Brunello, G. & Rocco, L. (2019). Grandparents in the bluHse effect of childcare on
gr andpar en tReviewodf&gonomisssof thee Househdld,587-613.
10.1007/s111501894322.

Burr, J. A., Mutchler, J. E. & Caro, F. G. (2007). Productive activity clustecsig middle
aged and older adults: intersecting forms and time commitmEmsJournals of
Gerontology. Series B, Psychological Sciences and Social Sci6Bc826775.
10.1093/geronb/62.4.s267.

Choi, N. G., Burr, J. A., Mutchler, J. E. & Caro, F. @@Z). Formal and Informal Volunteer
Activity and Spousal Caregiving Among Older AduRResearch on Agin@9,99-124.
10.1177/0164027506296759.

Danielsbacka, M., Tanskanen, A. O., Coall, D. A. & Jokela, M. (2019). Grandparental
childcare, health and welleing in Europe: A withisindividual investigation of
longitudinal dataSocial Science & Medicin230,194-203.

Di Gessa, G., Glaser, K., Price, D., Ribe, E. & Tinker, A. (2016). What Drives National
Differences in Intensive Grandparental Childcare inopa?The Journals of Gerontology.
Series B, Psychological Sciences and Social Scientgks41-153.
10.1093/geronb/gbv007.

Di Gessa, G., Glaser, K. & Tinker, A. (2016&he Health Impact of Intensive and
Nonintensive Grandchild Care in Europe: New Ewicke From SHAREThe Journals of
Gerontology. Series B, Psychological Sciences and Social Sciéhc@87-879.
10.1093/geronb/gbv055.

Di Gessa, G., Glaser, K. & Tinker, A. (2016bhe impact of caring for grandchildren on the
health of grandparents in Eype: A lifecourse approacBocial Science & Medicinés2,
166-175. 10.1016/j.socscimed.2016.01.041.

Drew, L. M. & Silverstein, M. (2007). Grandparents' psychological-weihg after loss of
contact with their grandchildredournal of family psychology : JFP : journal of the
Division of Family Psychology of the American Psychological Association (Division 43),
21,372-379. 10.1037/0893200.21.3.372.

Dubas, J. S. (2001). How Gender Moderates the Grandgarantchild Relatinship.
Journal of Family Issue®2,478-492. 10.1177/019251301022004005.

22



Erikson, E. H., Erikson, J. M. & Kivnick, H. Q. (1988Jital Involvement in Old Ag&ew
York: Norton.

Estes, C. L. L. (2001 50cial Policy and Aging. A Critical Perspectividhousaand Oaks:

SAGE Publications.

Frejka, T. & Sobotka, T. (2008). Overview Chapter 1: Fertility in EurDgenographic
Researchl9,15-46. 10.4054/DemRes.2008.19.3.

Glaser, K. & Hank, K. (2018). Grandparenthood in Eurépeopean Journal of Ageindb,
221-223. 10.1007/s104338180476 1.

Goode, W. J. (1960). A Theory of Role Stradmerican Sociological Revie®5,483.
10.2307/2092933.

Hank, K. & Buber, 1. (2009). Grandparents Caring for their Grandchildmmrnal of Family
Issues30,53-73. 10.1177/019%13X08322627.

Hank, K. & Erlinghagen, M. (2010). Dynamics of volunteering in older Europ&aues.
Gerontologist50,170-178. 10.1093/geront/gnp122.

Hayslip, B. & Kaminski, P. L. (2005). Grandparents raising their grandchildren: a review of
the literatureand suggestions for practiCehe Gerontologis#5,262-269.
10.1093/geront/45.2.262.

Hoff, A. (2007). Patterns of intergenerational support in grandpgrantichild and parent
child relationships in Germangpgeing and Societ®7,643-665.
10.1017/S014686X07006095.

Holstein, M. (2006). A Critical Reflection on Civic Engageméhiblic Policy & Aging
Report,16,20-30.

Hughes, M. E., Waite, L. J., LaPierre, T. A. & Luo, Y. (2007). All in the family: the impact of
caring for grandchildren on grandparetmsalth.The Journals of Gerontology. Series B,
Psychological Sciences and Social Scien62s$510819. 10.1093/geronb/62.2.s108.

Idler, E. L. & Benyamini, Y. (1997). SeRated Health and Mortality: A Review of Twenty
Seven Community Studie3ournal ofHealth and Social Behavio88,21.
10.2307/2955359.

Igel, C. & Szydlik, M. (2011). Grandchild care and welfare state arrangements in Europe.
Journal of European Social Polic]1,210-224. 10.1177/0958928711401766.

Jenkinson, C. E., Dickens, A. P., Jones, K., Thomyi3oon, J., Taylor, R. S., Rogers, M.,
Bambra, C. L., Lang, I. & Richards, S. H. (2013). Is volunteering a public health
intervention? A systematic review and mataalysis of the health and survival of
volunteersBMC Public Health13,773. 10.1186/14#245813-773.

Jylha, M. (2009). What is sethted health and why does it predict mortality? Towards a
unified conceptual modebocial Science & Mediciné9,307-316.
10.1016/j.socscimed.2009.05.013.

Kaskie, B., Imhof, S., Cavanaugh, J. & Culp, K. (2008). Civic engagement as a retirement
role for aging Americans’ he Gerontologis$48,368-377. 10.1093/geront/48.3.368.

Kivnick, H. Q. (1981). Grandparenthood and the Mental Health of Grandpahkgeiag and
Society 1, 365-391. 10.1017/S0144686X00008965.

Kivnick, H. Q. (1983). Dimensions of grandparenthood meaning: Deductive
conceptualization and empirical derivatidournal of Personality and Social Psychology,
44,1056-1068. 10.1037/0023514.445.1056.

Klaus, D., Engstler, H., Mahne, K., Wolff, J. K., Simonson, J., Wurm, S. & Tescher, C.
(2017). Cohort Profile: The German Ageing Survey (DEASgrnational Journal of
Epidemiology46,11051105g. 10.1093/ije/dyw326.

Ku, L.-J. E., Stearns,.&., van Houtven, C. H. & Holmes, G. M. (2012). The health effects of
caregiving by grandparents in Taiwan: an instrumental variable estim@aggiew of
Economics of the Householl), 521-540. 10.1007/s1115012-91549.

23



Ku, L.-J. E., Stearns, S. C.,iv&loutven, C. H., Lee, &. D., Dilworth-Anderson, P. &
Konrad, T. R. (2013). Impact of caring for grandchildren on the health of grandparents in
Taiwan.The Journals of Gerontology. Series B, Psychological Sciences and Social
Sciences68,1009-1021. 101093/geronb/gbt090.

Leopold, T. & Skopek, J. (2015a). The Delay of Grandparenthood: A Cohort Comparison in
East and West Germanjournal of Marriage and Family77,441-460.
10.1111/jomf.12169.

Leopold, T. & Skopek, J. (2015b). The Demography of Grandgiawed: An International
Profile. Social Forces94,801-832. 10.1093/sf/sov066.

Lohmann, H. & Zagel, H. (2016). Family policy in comparative perspective: The concepts
and measurement of familization and defamilizatlwurnal of European Social Policy,
26,48-65. 10.1177/0958928715621712.

Mahne, K. & Huxhold, O. (2015). Grandparenthood and Subjective-Béatlg: Moderating
Effects of Educational Levelhe Journals of Gerontology. Series B, Psychological
Sciences and Social Sciencéd,782-792.10.1093¢eronb/gbul4?7.

Mahne, K. & Klaus, D. (2017). Zwischen Enkelglick und (GygRernpflicht— die
Bedeutung und Ausgestaltung von Beziehungen zwischen Grol3eltern und Enkelkindern. In
Mahne, K., Wolff, J. K., Simonson, J. and Tegbmer, C. (Eds.Altern imWandel.
Wiesbaden: Springer Fachmedien Wiesbaden;-244.

Mahne, K. & MotelKlingebiel, A. (2012). The importance of the grandparent+aieclass
specific phenomenon? Evidence from Germaduances in Life Course Researti,
145-155.10.1016/j.alcr.2012.06.001.

Mahne, K., Wolff, J. K., Simonson, J. & TesBomer, C. (Eds.) (2017Altern im Wandel.
Wiesbaden: Springer Fachmedien Wiesbaden. 10.1003/658-125028.

Margolis, R. (2016). The Changing Demography of Grandparentdoadal of Marriage
and Family,78,610-622. 10.1111/jomf.12286.

Margolis, R. & Wright, L. (2017). Healthy Grandparenthood: How Long Is It, and How Has It
Changed®emography54,2073-2099. 10.1007/s135281 7-06200.

Martinson, M. & Berridge, C. (2015). Sucséd aging and its discontents: a systematic
review of the social gerontology literatuiighe Gerontologists5, 58-69.
10.1093/geront/gnu037.

Mueller, M. M. & Elder, G. H. (2003)-amily Contingencies Across the Generations:
GrandparentGrandchild Relatinships in Holistic Perspectivdournal of Marriage and
Family, 65,404-417. 10.1111/j.174B8737.2003.00404.x.

Muller, Z. & Litwin, H. (2011). Grandparenting and wéking: How important is
grandparentole centrality’European Journal of Ageing, 109-118. 10.1007/s10433
011-01855.

Musick, M. A. & Wilson, J. (2010)Volunteers. A social profilloomington: Indiana
University Press.

Musil, C. M., Jeanblanc, A. B., Burant, C. J., Zauszniewski, J. A. & Warner, C. B. (2013).
Longitudinal analysis of resocefulness, family strain, and depressive symptoms in
grandmother caregiverslursing Outlookf1,225-234.

Neuberger, F. S. & Haberkern, K. (2014). Structured ambivalence in grandchild care and the
quality of life among European grandparefisropean Jotnal of Ageing,11,171-181.
10.1007/s1043813-02944.

Neugarten, B. L. & Weinstein, K. K. (1964). The Changing American Grandpdcemhal
of Marriage and the Family26,199. 10.2307/349727.

O’ Nei | , @lowell, Nl&WilsonwS. F. (2011). Voluagering in Later Life: From
Disengagement to Civic Engagement. In Settersten, R. A. and Angel, J. L. (Eds.).
Handbook of Sociology of Agingew York, NY: Springer New York, 33350.

24



Pruchno, R. (2015). Successful aging: contentious past, productive fther&erontologist,
55,1-4. 10.1093/geront/gnv002.

Pruchno, R. & Carr, D. (2017). Successful Aging 2.0: Resilience and Belybadournals of
Gerontology. Series B, Psychological Sciences and Social Sciégdc281-203.
10.1093/geronb/gbw214.

Reinkowski, J. (2013). Should We Care that They Care? Grandchild Care and Its Impact on
Grandparent Health. https://www.econstor.eu/handle/10419/84187.

Reitzes, D. C. & Mutran, E. J. (200grandparent identity, intergenerational family identity,
and weltbeing.The Journals of Gerontology. Series B, Psychological Sciences and Social
Sciences?9,S52139. 10.1093/geronb/59.4.5213.

Rowe, J. W. & Kahn, R. L. (1997). Successful agiftge Gerontologist37,433-440.
10.1093/geront/37.4.433.

Rozario, P. A., Maow-Howell, N. & Hinterlong, J. E. (2004). Role Enhancement or Role
Strain.Research on Agin@6,413-428. 10.1177/0164027504264437 .

Rubinstein, R. L. & Medeiros, K. de (2015). "Successful aging," gerontological theory and
neoliberalism: a qualitative critiqu&€he Gerontologist5,34-42. 10.1093/geront/gnu080.

Sheppard, P. & Monden, C. (2019) bjBetomienfVed
Being: A Fixed Effects Approaclournal of Marriage and Familyl5, 251.
10.1111/jomf.12584.

Sieber, S. D. (1974). Toward a Theory of Role Accumula#enerican Sociological Review,
39,567. 10.2307/2094422.

Silverstein, M. & Marenco, A. 1). How Americans Enact the Grandparent Role Across
the Family Life Courselournal of Family Issue®2,493-522.
10.1177/019251301022004006.

SinghhManoux, A., Martikainen, P., Ferrie, J., Zins, M., Marmot, M. & Goldberg, M. (2006).
What does self ratduealth measure? Results from the British Whitehall Il and French
Gazel cohort studiedournal of Epidemiology and Community HeaBiB, 364-372.
10.1136/jech.2005.039883.

Szinovacz, M. E. & Davey, A. (2006). Effects of retirement and grandchild carepressive
symptomsIinternational Journal of Aging & Human Developmesi2, 1-20.
10.2190/8Q485IX4M2VM-W60V.

Thiele, D. M. & Whelan, T. A. (2006). The Nature and Dimensions of the Grandparent Role.
Marriage & Family Review40,93-108. 10.1300/J002v40n0Q6.

Tsai, F-J., Motamed, S. & Rougemont, A. (2013). The protective effect of taking care of
grandchildren on elders' mental health? Associations between changing patterns of
intergenerational exchanges and the reduction of elders' loneliness and depresseen
1993 and 2007 in TaiwaBMC Public Health13,567. 10.1186/147245813-567.

U.S. Census Bureau (2014). Coresident Grandparents and Their Grandchildren: 2012.
https://www.census.gov/library/publications/2014/demofp26.html.

Villar, F. (2019. Successful ageing and development: the contribution of generativity in older
age.Ageing and Society2,10871105. 10.1017/S0144686X11000973.

Whitbeck, L. B., Hoyt, D. R. & Huck, S. M. (1993). Family Relationship History,
Contemporary Paretgrandparent Relationship Quality, and the Grandpageandchild
RelationshipJournal of Marriage and the Famil5, 1025. 10.2307/352782.

WHO (2002). Acive Ageing. http://whglibdoc.who.int/hg/2002/WHO_NMH_NPH_02.8.pdf.

WHO (2015). World Report on Ageing and Health.
https://lwww.who.int/ageing/events/wortéport2015launch/en/.

Zaidi, M. A, Harper, S., Howse, K., Lamura, G. & Peiek at as, J8).Bufdibgls . ) ( 2C
evidence for active ageing policies. Active ageing index and its pot&itighpore:

Palgrave Macmillan. 10.1007/9881-10-6017%5.
25



Zhou, J., Mao, W., Lee, Y. & Chi, I. (2017). The Impact of Caring for Grandchildren on
Grandparents' PhysicHlealth Outcomes: The Role of Intergenerational SupRagearch
on Aging,39,612-634. 10.1177/0164027515623332.

26



2 Does Grandchil d Car e | nf | -Rated ¢ éealth®Sr an d p :
Evidence From a FixedEffects Approach

Abstract

Thepresent study aims to identify, whether and how supplementary grandchild care is causally
rel ated t o gratedrhebiphaSRéIN Based ondomditddinal data drawn from the
German Aging Survey (DEAS; 2083014), | compare the results of pooled Qp8oled OLS

with lagged dependant varias (POLSLD), random and fixegffects (RE, FE) panel
regression. The results show that there is a positive but small association between
supplementary grandchild care and SRH in POLS, RODSand RE models. Howear, the
fixed-effects model shows that the intrapersonal change in grandchild care does not cause a
change in grandparents’ SRH. The FE findings
Germany does not have a c aus estingthanpaastwithon gr
betweerv ar i ati on components overestimate the in

health because they do not control for unobserved -{twnstant) heterogeneity.
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2.1 Introduction

Because of social changes in demographyfamaiy formation, intergenerational relationships
(within and outside the family) are attracting increasing attention from both the public and
academia. A relevant example of these relationships can be found in grandpareithild
relationships. Resear shows that grandparenthood is rated as an important stage of life
(Mahne & MoteiKlingebiel, 2012). Taking care of grandchildren is one special aspect of this
relationship. As a result of medical and technical progress, grandparents remain active and
healthy longer than in the past. Furthermore, the common lifespan between grandparents and
grandchildren has increased (Lauterbach, 2002), even when the delay in grandparenthood
(Leopold & Skopek, 2015) is taken into account. However, grandparents haveebacom
significant resource by enhancing parents’
integration of family and work life and supporting single parenthood (Brtderl & Ludwig, 2015),
especially when the public childcare supply is insufficient. Thempmenon raises questions

of whether and how caregiving a-bding.vity affec

Since the early 1990s, a growing body of literature has shed light on this question. To date,
there is no clear evidence of the circumstancesrumdieh grandchild care promotes positive

or negative effects on grandparents’ health.
literature is based on cresectional and smaficale data based on convenience samples
(Grinstead, Leder, Jensefa Bond, 2003). Another reason is that there are a variety of
grandchild care arrangements and cultural differences. To understand the link between
provision of grandchil d c @eing,ite oratialgodiastingdigha r e n t
between dferent care arrangements. The first distinction is between custodial care with
primary responsibility and supplementary or occasional care. Especially in the United. States,
the majority of studies focus on grandparents who raise their grandchildrenighheumber

of grandparents who actually provide such intensive and demanding care may drive this focus.
According to the 2010 U.S. census, approximately 2.7 million grandparents have primary
responsibility for at least one-gesiding grandchild under M&ars of age (U.S. Census Bureau,

2014). Comparable data for Germany are not available. According to the 2011 German census,
there are approximately 9,000 grandpawgmaindchild (or grandparent=greatgrandchild)
households without ecesiding parents (@Gman Zensus, 2011). Although we cannot interpret

this information as the frequency of custodial grandchild care, it illustrates that grardchild

grandparent care arrangements without the middle generation are not widespread in Germany.
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In contrast, in 200&4.7% of the grandparents in Germany provided some supplementary care
for their grandchildren. In 2014, the share of caregiving grandparents increased to 30.2%
(Mahne & Klaus, 2017; Mahne & Mot#llingebiel, 2012).

Only a few studies have investigated thationship between supplementary grandchild care

and various measures of health and weihg (Muller & Litwin, 2011). The evidence produced

by these studies is mixed, as some measures are positively related to supplementary grandchild
care, whereas bers are not. With respect to sedted health (SRH), studies have provided
robust evidence that supplementary care i s ¢
Gessa, Glaser & Tinker, 2016a; Hughes, Waite, LaPierre & Luo, 2007; Ku et al., 201L3; Zh
Mao, Lee & Chi, 2017). As previous findings on different health outcomes are already puzzling,
there is sufficient reason to stay focused on SRH instead of providing new evidence for other
measures of health, especially because previous studies rdmeidear about the causal
pathway between SRH and provision of supplementary grandchild care. Although these studies
use panel data, they focus on a comparison between grandparents who provide grandchild care
and those who do not. The present study aotadkle this issue by applying panel data and
comparing the results of models that consider betwe#nvariance (pooled OLS, POLS;
pooled OLS with lagged dependant variables, PQD$ between and withinunit variance

(randomeffects, RE)and withirunit variance (fixedeffects; FE).

The results show that similar to the existing literature, there is a significant but small association
between supplementary grandchild care and SRH in the POLS,-BDlad RE models. In

contrast, the FE model shows thia intrapersonal change in grandchild care does not cause

a significant change in grandparents’ SRH. T
(time-constant) heterogeneity could lead to overestimate the effect of grandchild care.

2.2 Theoretical Framework

Role theory has been applied in numerous studies to investigate the implications of caregiving
on health. Two general remarks are therefore important. First, social roles constitute a link
between the individual and society (Landweyer, 1999). Saand, salient roles affect health
more strongly than less central roles do (Muller & Litwin, 2011). On the individual level, an
overwhelming proportion of grandparents perceive their grandparent role as important or very
important (Mahne & MoteKlingebiel, 2012). There is also evidence suggesting a positive
association between the quality of relationship with grandchildren and the subjectibengll
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of grandparents (Mahne & Huxhold, 2015; Mahne & Mdtbhgebiel, 2012). As a social role,
there is also amormative expectation of grandparents that becomes even stronger in ageing
societies (Kivnick, 1983; Muller & Litwin, 2011; Neuberger & Haberkern, 2014). This

hi ghlights the meaning of grandparents rol e

For the primary care responsibility in particular, the tangrdered role approach assumes a
negative impact of raising a eng.rtdssumesithdt on ¢
the timing of roles is associated with a sense of fit. Grandpasen ex pect ati ons r ¢
role differ from the parental obligations of raising a child. Grandparents may be looking forward

to experiencing the emptyest stage, and a violation of this life expectation may cause stress

and isolation from their ageeers who are experiencing different life circumstances (Jendrek,

1993; LandryMeyer, 1999). Therefore, an adverse health effect seems plausible, which is also
supported by the role strain approach. Demanding roles cause psychological and physical stress,
especially if a person faces multiple role expectations. Raising and caring for a grandchild is a
time-consuming challenge, and from a role strain perspective, it may compete with other roles,
such as parenting or working (Di Gessa, Glaser & Tinker, 28fiapvacz & Davey, 2006).

Frequent studies embed role strain theory into a wider theory of stress (Grinstead, Leder, Jensen

& Bond, 2003). Role strain represents one aspect of secondary stressors that cause adverse
physical health, depression, or anxigbpping strategies and social support can buffer these
negative effects (Pearlin, Mullan, Semple & Skaff, 1990). In contrast to role strain, role
enhancement does not focus on conflicts that emerge from multiple roles but on the benefits of

a “mul eifadacé®&zsnovacz & Davey, 2006) . Thi s
help to promote personal identity and selk pr es si on. Furthermor e, t
resources such as social support, which can reduce stress outcomes or enhance’their role
(Zhou, Mao, Lee & Chi, 2017). Therefore, in contrast to other roles, being a grandparent
caregiver can be positively associated with health.

2.3 Grandchild Care and Associations With Health: Previous Empirical Findings

2.3.1 Primary Responsibility and Custodial Cae

Custodi al grandchi |l d c ar-esteetnaand purposeraadansag begr a n
perceived as satisfying (Jendrek, 1993; Pruchno, 1999; Pruchno & McKenney, 2002).
However, studies have tended to highlight negative associations (Kelley, Whipey&S
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Crofts Yorker, 2000; Musil et al., 2009; Sands & Goldb&itgn, 2000). Hayslip and Kaminski
(2005) concluded in a literature review that custodial care is associated with poor physical and
mental health, role overload, role confusion, and isolatiomfage peers and noncustodial
grandchildren. In contrast, a more recent study does not find substantial consequences of
custodial grandchild care (Trail Ross, Kang & Cron, 2015). However, longitudinal analyses
show that negative impacts on health apparfor grandparents who raise their grandchildren

in skippedgeneration households (Blustein, Chan & Guanais, 2004; Hughes, Waite, LaPierre
& Luo, 2007; Musil et al., 2011; Musil et al., 2013). These effects of care arrangement are
embedded in a culturabntext. In the United States, multigenerational or skiggestkeration
households and grandparental involvement in grandchild care are most likely the result of
family dysfunction (Baker & Silverstein, 2008; Hayslip & Kaminski, 2005; Minkler, Roe &
Price,1992; Trail Ross, Kang & Cron, 2015). In contrastresiding with children and/or
grandchildren is a common phenomenon in Chinese culture. Given this, grandparents living in
multigenerational and even skippgdneration households report better psychotgvell-

being than grandparents who live in singkEneration households (Silverstein, Cong & Li,
2006).

2.3.2 Supplementary andOccasionalGrandchild Care

Although only a small part of the relevant literature focuses on supplementary care, it is not
easy toprovide an overview for two main reasons. First, different studies have compared
different caregiving groups, such as comparing supplementary caregivers with noncaregivers
or with primary caregivers (Musil et al.,, 2013). Second, different outcomes hawe bee
considered, such as SRH, physical limitations, life satisfaction, depressive symptoms, or
cognitive functioning. Evidence is mixed: Some researchers have reported a positive
association with supplementary care, whereas others have reported a nonsigalfitanship
(Hughes, Waite, LaPierre & Luo, 2007; Zhou, Mao, Lee & Chi, 2017), or a negative association
with depressive symptoms (Brunello & Rocco, 2019).

SRH is one widely established and popular measure of health insleatge health surveys
(Jylhg 2010; Layes, Asada & Kepart, 2012). Although there are controversial debates over
whether SRH captures objective health or subjective perception of health (Layes, Asada &
Kepart, 2012), there is evidence that SRH both reflects physical and mental measaath
(SinghhManoux et al., 2006) and predicts mortality (Idler & Benyamini, 1997; Jylha, 2009).
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With respect to SRH, the existing literature for supplementary care is less contradictory and
consistently reports a positive association. The moshtatedies in this area are longitudinal

and based on lareggeale data. Using data the U.S. Health and Retirement Study, Hughes et al.
(2007) compared the SRH of grandparents who recently started, continued, or stopped
grandchild care with their noncaregig counterparts. When relevant covariates and prior
health (due to reverse causality) are controlled, grandmothers who started, and continued giving
care reported better SRH two years later than grandmothers who did not provide any care. The
grandchidcae coef fi cient on grandfathers’ SRH wa:
there is no association for grandfathers. In China, repeated and previous caregivers experienced
better SRH than noncaregiving grandparents did. This relationship was rpadigted by
emotional support. Repeated caregivers tended to report poorer SRH if they received less
emotional support from their children (Zhou, Mao, Lee & Chi, 2017). In another study of data
from Taiwan, the authors differentiated between {@rgh andrecent caregiving grandparents

who did not cereside with their grandchildren. The authors again controlled for health at
baseline and showed that compared to grandparents who did not provide any ces¥niong
caregivers were more likely to report bet&RH. Recently started caregivers did not differ
significantly from noncaregivers (Ku et al., 2013). Di Gessa et al. (2015) applied four waves of
SHARE and distinguished between intensive and nonintensive care. Controlling for baseline
SRH and related covates, intensive childcare was positively associated with SRH two years
later. Four years later, the effect was no longer significant. In contrast, nonintensive childcare
was positively associated with SRH only after a fpear followrup. Compared to gralparents

who repeatedly provided nonintensive care in two waves, grandparents were more likely to face
poor SRH if they did not provide any care during the same interval (Di Gessa et al., 2015). In
a second study, Di Gessa et al. (2016b) provided evidatimst only for grandmothers, that
intensive and nonintensive childcare has a positive effect on health (applying a latent health
measure by combining several indicators), even after early adulthood and childhood conditions,

baseline health, and soeé@monomic characteristics are taken into account.

2.3.3 Methodological Issues With Previous

Drawing causal inferences with survey data is quite challenging. There are different
possibilities to misspecify (Andrel3, Golsch & Schmidt, 2013: 98) regression modéisgsuc
selective samples or measurement errors. One possible specification error is addressed in the

so-called exogeneity assumption that applies to all kind of regression models. Exogeneity
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means the error termivs independent of all covariates in the dab Otherwise, model
estimates will be inconsistent and biased (endogeneity problem). Two major patterns can cause
problems with endogeneity: unobserved heterogeneity and reverse causality. Unobserved
heterogeneity is also known as the omitted varialde pAndrel3, Golsch & Schmidt, 2013).

An omitted control variable can cause a selection into treatment and therefore lead to a biased
estimation. For example, retired grandparents might be more likely to provide care and,
furthermore, retired grandparentsigit differ in their health status from nonretired
grandparents. A significant association between grandchild care and SRH might only be
spurious if the model does not control for retirement status. Reverse causality concerns the
direction of an associatmo Does a change in treatment cause a change in the outcome or the
other way around, or are treatment and outcome even simultaneously influencing each other?
In the present case, for example, grandparents with better health might be more likely to provide
grandchild care (Hank & Buber, 2009). Only longitudinal analyses or other methods established
as causal models like instrumental variables (IVs) can fix such endogeneity problems.
Therefore, the previous chapter discussed only studies that apply lorgidatia to examine
whet her or not stability and change of suppl
SRH. These studies estimate lagged dependant (LD) variables (equation 1) and conclude that
especially stable care over time is positively asgediwith SRH. However, the design of these

LD models is problematic in two ways. First, they only address the problem of reverse causality.
Second, they not only neglect issues of unobserved heterogeneity but lead precisely to this

problem:

® " wq ol af 0. (1)

In equation (1), ydenotes the outcome variable for in
lagged value of the outcome for person i at tirle The vectorso andd represent sets of
time-varying and timeconstant control variables, respectively. The error term is denoted by

0 . The error termb and the LD variabled; are statistically not independetierefore,

the exogeneity assumption is violatadd model estimates are biased (Bruderl & Ludwig,

2015). Furthermore, all mentioned studies follow a betweanparison approach. They
compare the SRH of noncaregiving grandparents with that of caregiving grandparents. In the
Analysis strategy chapter | ivexplain why a betweennit comparison will most often lead to

a certain type of unobserved heterogeneity ({omestant) and why a withianit-comparison
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(the same person serves as his or her own comparison over time) can provide a solution for this

problem.

As already reported, previous studies with a lagdgendent design (adjusting for reverse
causality) found a positive association between supplementary grandchild care and SRH.
However, the following studies apply FE models and show that rathésachused by
unobserved heterogeneity may be an issue identifying whether or not the association between
care and subjective health is driven by causation or selection. To my knowledge, only three
research articles report results from FE models in tefnssigplementary care. In one paper

Ku et al. (2012) compared POLS, FE, andIFEnodels to investigate the relationship between
provision of grandchild care and grandparent
coefficient in the POLS modeThe FE coefficient was much smaller in magnitude, but still
significant. The corresponding coefficient was not significant in thé\iFEodel. However,

based on their specification test (test of exclusion restrictions, and test of endogeneity), the
authorsclaimed that the FE model is the preferred model in terms of SRH. However, this
finding is not applicable to supplementary care, because it does not distinguish the effect of
caregiving by caesidence status. In their laggeependent design, Ku et §013) found a
significantly better SRH for nonresidenti al
noncaregivers. At |l east in their robustness

lost statistial significance in the fixegffecs model s” (Ku et al ., 2013

These two studieeferredto Taiwan, a different cultural context. Therefore, it is important to

apply FE models with different data from different cultural contexts to gain knowledge on the
present topic. Reinkowski (2013) applied SHARE data to investigate the relationshiprbetwee
suppl ementary care and grandparents’ heal t h.
score matching) models, she also reported a significant positive association. However, the FE
and IV models showed no significant association. Cognitive functioaint physical and

mental health were used as outcome variables. SRH, which is an overall measure of health and
which is of particular interest in this paper, was not considered (Reinkowski, 2013).

These findings suggest a positive selection effect duedbsenved heterogeneity. However,
there is an ongoing debate in the literature on the causal relationship between provision of
grandchild care and grandparents’ heal t h; tr

than that provided by the only threidies that consider within variation. The present study is

34



linked to these studies with the aim of contributing empirical evidence to the ongoing and

controversial discussion in the literature.

2.4 Research Design

2.4.1 Data and Sanple

The analysis uses data fraime German Aging Survey (DEAS), which is an ongoing and
nationwide representative survey. The target group is the German population aged 40 and older
(Engstler & Schmiade, 2013). The current analysis uses the 2008 sample and its panel structure.
Prior wawes are not applicable because information on grandchildren, especially age, has only
been measured since 2008. The DEAS baseline sample 2008 contains n = 6,250 observations,
n = 2,858 followup observations in 2011, and n = 2,569 folopobservations i2014. Out

of this sample, | excluded participants who had no grandchildren, either in 2008, 2011 or 2014.
In addition, participants were excluded because their youngest grandchild was older than 15
years in 2008. Please note that this information refehetpoungest grandchild of the observed
grandparent, which is not necessarily the grandchild who receives care. Furthermore, | excluded
participants who exclusively provided care for nongrandchildren (e.g., children of siblings or
neighbor3. The datasetow includes n = 2,197 observations in 2008, n = 1,049 observations

in 2001, and n = 909 observations in 2014. Out of thigtainmed only those participants who
participated in all three waves (strongly balanced panel) and who provided information on all
variables included in the regression models (no missing values). The final sample contains 625

participants surveyed in all three wave (n = 1,875 person*years observations

2.4.2 Measure

The DEAS uses the foll owing itlkketogoontodemas ur e
more about your activities and pastimes. Do
privately, e.g., your grandchildren or the children of siblingsjghbors friends, or
acquaintances?” Par t i answpra fort esach categoty.dThegvialveeO mu |
indicates “no care,” and the value 1 indicat
grandchildren and for other children remain in the sample. | excluded all participants who only
provided care for other ddren but not for their grandchildren. Prior research has highlighted

that stable care over time is especially relevant in terms of health. Therefore, | introduced a

dynamic counter variable of grandchild care that increases with each additional wave of c
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provided. To clarify, if a person provided care in all three waves, then grandchild care appears
as 1in 2008, as 2 in 2011, and as 3 in 2014. If a person provides care only in 2011, then
grandchild care appears as 0 in 2008, as 1 in 2011, and @914inGrandparents who did not
provide care at all will always appear with the value 0. This operationalization of grandchild
care enabled me to apply both stability and change of care over time and to estimate an
appropriate grandchild care effect in fheed-effects model. Applying the original grandchild

care dummy would lead to a biased estimation of the grandchild care effect. The FE estimator
cannot estimate timeonstant effects. Thus, the model would not differentiate between
grandparents who praded care continuously over all three waves and those who did not
provide any care at all. Considering high and low levels of care is not applicable because of the
small sample size, especially for letegm caregivers.

Selfrated health is measured as agg item coded from 1 (very bad) to 5 (very good).
Although this measure of the outcome is an ordinal variable, both models treat SRH as a metric
variable. Research has shown that this common procedure (Brtderl & Ludwig, 2015) does not
yield substantiallydifferent results compared to models that consider the ordered structure of

the outcome variable (Ferrer-i-Carbonell & F

Control variables are the number of grandchildren, relationship quality with family, partnership
status, retirementatus, volunteering, body mass index and demographics such as gender, age,
education, and income. A time trend variable is also included in all models. Partnership status

is represented by a dummy variable, which appears as 0 if the person is not imateinti
relationship and as 1 otherwise. The relationship is not differentiated by legal status or co
residence. Retirement status is operational:]
nonretired group is not differentiated by employment stafine volunteer variable takes the

value 1 if people voluntarily work in groups or organizations and 0 if they do not. Body mass
index i s cat eagmd imnecrdmals wWeuingdhetr” ( BMI-299), 25) ,
or “obese” (BMI r8@e¢)d4D48 gyéedaids9, Cyne ‘a5, "'y e‘ad G, ”
“709 years,” or “ 8-8cale iy appliedstd dividel garticipdniS @te Dw
(ISCED 02), medium (ISCED 3}) and high (ISCED %) levels of education. | used the

logarithmized monthly netdusehold income in Euro (new OECD equivalence scale)
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2.4.3 Analytical Strategy

Panel data are a specific form of multilevel data (e.g., individuals nested in families)
representing repeated observations of individuals over time. Nested data allow decomposing

the error termv into the unitspecific errod and the idiosyncratierror term- .o,
w ol 0N o - 2

The - varies across individuals and over time. Thedenotesunobserved stable (time
constant) characteristics of a person. Examples are genes or personality, which are most often
not observed in social science data. Therefore, the-domstant error ternd captures
unobserved (timeonstant) heterogeneity. Aalready stated, regression models are only
unbiased under the exogeneity assumption. This requires that the unobserveristaat)
heterogeneity is exogenousdkE(6 ) = 0 and the idiosyncratierror is contemporaneously
exogenous E§ - ) = 0. The second condition is considered a reasonable assumption.
However, the unobserved (tirtenstant) heterogeneity condition is usually unreasonable
(Bruderl & Ludwig, 2015: 328) because no model can control for all relevant covariates,
especially ifthe corresponding measures are missing from the data. The POLS model ignores
this issue; it simply assumes there is no unobserved-{imstant) heterogeneity. The error
termb composes both error components. The exogeneity assumption is usualigdsiahd

the estimates are biased (Bruderl & Ludwig, 2015). The FE model extends the exogeneity
assumption into the strict exogeneity assumption. This extension requires that the idiosyncratic
error and the covariates are independent of each other gohdnéir contemporaneous values

but also in their past and future values. However, the advantage of FE concerns the handling of

the unobserved (timeonstant) errob .

(s ®y Gy T  -qs -k (3

FE transforms the data (demeaning process) before applying a POLS regression. That means
that FE only extracts the withwariation of subjects over time. Betweenit variation (person

specific means) will not be considered in the regression model. dhereie unobserved
heterogeneity error is completely eliminated (Bruderl & Ludwig, 2015). Thus, FE coefficients
are also called withHunit estimates as they identify persgecific changes over time. In
contrast, POLS is considered as betweeih estimation, because coefficients only capture

differences between units. The RE model is placed between the POLS and FE approach. Similar
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to FE, it dccomposes the error tertin by transforming the data before running a POLS
regression. However, the RE tréorsnation process includes betweenit and withirunit
variation (a partially demeaning process; for further information see Wooldridge, (2009)).
Therefore, a part of the unobserved error remains in the equation. RE assumes that the
remainder of unobserdeheterogeneity is independent of the covariates in the model. Only in
this case will RE be unbiased and consistent. Again, very often this assumption does not hold
in social science data (Andrel3, Golsch & Schmidt, 2013).

To summarize, models that applytlweenunit variation (POLS, RE) are not considered as
causal models because usually they do not appropriately deal with unobserved (time constant)
heterogeneity. This can cause a selection into treatment, and therefore regression estimates will
be biasedFE eliminates the unobserved (thoenstant) heterogeneity and applies only within
variation. Therefore, FE identifies a causal effect if the within variation is exogenous. In
addition to selection bias due to unobserved @omestant) heterogeneity, Istiussed a second
source of endogeneity: reverse causality. In this case, the witktigariation is not exogenous,

and FE will fail to estimate a causal effect. Although we should be aware of reverse causality
in the current analysis, the discussiorhaf previous literature suggested that unobserved-(time
constant) heterogeneity rather than reverse causality may be a serious issue that might lead to
biased findings. Ku et al. (2013) and Reinkowski (2013) showed that FE models do indeed yield
to differert results. Ku et al. (2012) tested the FE model against tH& Fiodel. In terms of

SRH health, they decided that the exogeneity assumption holds and that FE is the preferred
model. Therefore, | argue that the exogeneity condition holds for the preasggisand that

it is appropriate to proceed with FE. Therefore, the strength of this paper is that the FE approach
focuses on the unobserved (thm@nstant) heterogeneity problem and comes one step closer to

a causal conclusion than lagged dependent rmaltel

2.5 Empirical Findings

2.5.1 Descriptive Statistics

Table 1 shows descriptive statistics separated by sample wave. In 2008, approximately 33.3 %
of the sample provided grandchild care. This proportion remained stable in 2011 (32.2%) and
2014 (32.2%). Similar patterns are visible for volunteering and SRélishiare of participants

who volunteered remained stable over all waves with approximately 21%. On average, in 2008
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grandparents rated their SRH as 3.6 ofpaibt Likert scale. Although one would expect health
to decline during the ageing process, SRHaie essentially stable over time. This pattern
may be caused by selective panel attrition. It seems that more active and healthier grandparents

tend to stay in the panel.

Table 2 Sample Characteristics by panel wave

Variables 2008 2011 2014
SRH (mean) 3.61 3.55 3.49
Grandchild care (ref. no grandchild care) 33.28 32.16 32.16

Social Relationships
Number of grandchildren (mean) 3.16 3.51 3.67
Relationship quality: family (mean) 4.14 4.14 4.06
Partnership Status (ref. nointimate partner) 85.28 84.48 81.60

Productive Activities
Volunteering (ref. not volunteering) 21.44 21.28 21.44
Retirement (ref. not retired) 63.84 72.80 80.48

BMI
Underweight and Normal weight 32.80 33.76 31.52
Overweight 44.16 41.28 44.32
Obese 23.04 24.96 24.16

Demographics
Female (ref. male) 48.32 48.32 48.32
Education

Low 6.56 6.56 6.56
Medium 67.84 67.84 67.84
High 25.60 25.60 25.60
Age in years
40049 4.80 1.28 0.16
50859 21.44 15.84 11.04
6006 69 40.64 33.44 28.96
700679 30.08 42.40 46.88
80 + 3.04 7.04 12.96
N 625 625 625

Figure 1 provides information on stability and change in grandchild care (counter variable
explained previously) over all waves. In 2008, 417 grandparents did not pgraiidchild

care. Among them, 328 grandparents in 2011 and 282 grandparents in 2014 still did not provide
any care. In 2011, 185 grandparents either started or stopped providing care, and 112
grandparents provided care in 2008 and 2011. In 2014, 137 grantipprovided care for two
waves, and 65 grandparents continuously provided care in all three waves. When viewing the
regression analyses and the interpretation of the coefficients, it is important to note that the
variation for SRH and grandchild cae mainly driven by betweeunit variance. However,

there is also sufficient within variance to justify a FE model (Table 2).
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Figure 1: Stability and Change in Care Over all Waves (Frequencies & Percentage)
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Table 2: Variance Composition for SRH and Care

Variables Range Mean SD
Self Rated Health (SRH) 1-5 3.55
overall 0.78
between 0.63
within 0.46
Grandchild Care 1-3 0.65
overall 0.84
between 0.72
within 0.43
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2.5.2 Multiple Regression Results

Table 3 shows the POL,OLSLD and RE regression results. The POLS and PODS

models were estimated with robust standard errors. Overall, we can see similar results for the
association between grandchild care and SRH between all models. The POLS regression shows
that there is @ositive and significant association between supplementary grandchild care and
SRH. Controlling for the previous value of SRH, we can see in the ROL®odel that the

care coefficient decreases slightly but is still significant. As expected, there &sstnificant

and positive association between grandchild care and SRH in the RE model. Although the RE
model considers the panel structure of the data, the estimations are not consistent if unobserved
(time-constant) heterogeneity is present. The cpoeding Hausman test does not reject the

HO hypothesis that the diffences between random and fixeffect coefficients are not
systematic [CH{15) = 51.27, p = 0.000]. Thus, FE is the consistent model because it controls
for unobserved (time constantgterogeneityIn contrast to models with betwegariance
components, the FE model shows that an intrapersonal change in grandchild care does not cause
a change in grandparents’ SRH. The correspon

Table 3: Regression Results: pooled OLS, pooled @I'5 (“ | a gdgeepde ndant 7 )
RandomEffects (RE) Models

Self-Rated Health (SRH)

pooled OLS pooled OLSLD RE

Coef. S.E. Coef. S.E. Coef. S.E.
Grandchild Care 0.06  (0.03) 0.04 (0.02) 0.07** (0.02)
SRH (lagged) 0.44***  (0.03)
Intercept 1.17** (0.37) 0.40 (0.34) 1.30***  (0.35)
R? (overall) 0.121 0.302 0.116
Observations 1,875 1,250 1,875
(person*year)
Individuals 625

Notes: Regression coefficients are unstandardized and unweighted; POLS and [P@id8lels are estimated
with clustered standard errors at the individual level;
+p<0.10, *p <0.05, *p <0.01, ** p <0.001.
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Table 4: Regression Results: Fixedffects (FE) Models
SelfRated Health (SRH)

Coef. S.E.
Grandchild care 0.05 (0.04)
Social Relationships
Number of grandchildren 0.03 (0.02)
Relationship quality: family 0.04 (0.03)
Partnership Status -0.04 (0.09)
Productive Activities
Retirement (ref. not retired) 0.12 (0.07)
Volunteering 0.10 (0.06)
BMI
Underweight and Normal weight -
Overweight 0.12 (0.07)
Obese 0.20* (0.10)
Demographics
HH Income (In) 0.20** (0.07)
Age in years
40-49 0.24 (0.13)
50-59 (ref.) -
60— 69 -0.009 (0.08)
70-79 -0.09 (0.12)
80 + -0.10 (0.15)
Time trend
2008 -
2011 -0.09* (0.04)
2014 -0.17*** (0.05)
Intercept 1.74%** (0.51)
Observations (person*year) 1,875
Individuals 625
R2 within 0.038

Notes: Regression coefficients are unstandardized and unweighted;
+p<0.10, *p <0.05, *p <0.01, ** p <0.001.

2.6 Discussion

Grandparenthood matters, especially in an ageing population with an increasing life
expectancy. Grandparents can function aas important resource for their offspring. In
particular, grandchild care is one opportunity for such an intergenerational support. The present
investigation addressed two objectives: first, to advance our knowledge on the causal
relationship between graachi | d care and grandparents’ he
methodological issues in the previous literature and thereby, to improve empirical analyses on

this topic. The analysis is based on the question of whether the positive association between
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grandch | d care and grandparents’ SRH, whi ch he
studies, represents a causal effect from grandchild care on SRH or whether the association
reflects a selection effect caused by unobserved {tonstant) heterogeneity. Comphle to

the existing literature, the results of models with a betwe®invariance suggest a positive
association between provision of stable gran
health (Di Gessa, Glaser & Tinker, 2016a; Hughes, Wa#a®jdrre & Luo, 2007; Ku et al.,

2013). The estimates of grandchild care in the FE model are not significant. These findings are

in line with Ku et al. (2013) and Reinkowski (2013). The null effect in the FE model could
indicate two issues. First, reversausality may not be a determining factor. Otherwise, if
subjective health influenced the propensity of grandchild care provision, the corresponding FE
estimation might appear as significant. Second, healthier grandparents may be selected into
grandchild cee due to unobserved (tire®nstant) heterogeneity, and this is probably why the
grandchild care effects appeared significant in the POLS, HAOL,%nd RE models. Ku et al.

(2012) draw the same conclusion. However, the differences in the effect sizerbetlvee
estimated models are very small, and conclusions should be drawn very carefully. Even so, the
present paper makes an important contribution to the literature. The FE model did not provide
any evidence for a significant relationship between the goovisf grandchild care and SRH.

One would draw an opposing conclusion if the analyses would only consider lagged depended
panel models, which is far more common in the existing literature. Therefore, previous findings

based on lagged dependant models shbalevaluated very critically.

Before discussing potential methodical limitations of the present study, | want to address some
theoretical considerations. The current analysis and the relevant literature refer to role strain
and role enhancement theooydxplain the link between supplementary grandchild care and
grandparents’ health. Wi th regard to these a
interaction between grandchild care and other role occupations, such as volunteering or
providingi nf or ma l care for odndaw.sSzimovace & PDaveyg20@6s o r
can show that grandmothers who provide intensive grandchild care experience an increase in
depressive symptoms if they are retired. This finding agrees with role enhancémenthors

argue that employment may buffer caetated stress. For a better understanding of role strain
and role enhancement in the context of supplementary grandchild care, further research must
focus on the interaction of grandchild care and otherak genderelated roles occupied by

grandparents.
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The interpretation of the described and discussed results should consider that the analyses have
some limitations. Longitudinal studies on grandchild care that apply data from sources such as
the U.S Health and Retirement Study (HRS) or the Survey of Health, Aging and Retirement in
Europe (SHARE) face the problem that the time span between applied panel waves is relatively
long. The same problem occurs with DEAS data, as there is aytmedime sparfetween
panel waves. Therefore, we should be aware
behaviour between these three years. A second limitation concerns that the analysis only
includes three panel waves and this could limit the within variatiaineé model.This may

explain why the fixeeeffects coefficients were not significant. However, the descriptive
statistics confirmed that the data included an adequate amount of-wnithwariance. A third
limitation may concern that the analysis doesdifferentiate between naro-residing and co

residing care arrangements. However, official statistics acknowledge that this is negligible in
Germany, which had about 9,000 skipjggmheration households in 2011 and about 221,000
(0.6% of all German hoesolds) multigenerational households in 20@8dtatis 2016;

Germen Zensus, 2011).

To conclude, from both a theoretical and methodological perspective, we need more research
to understand the link and the underlying mechanisms between supplementachift aade

and gr andpar e n-bemg. Laktly, & Is timportanintanotevtbdt panel attrition is a
serious problem of panel data and DEAS selectivity analyses indeed show that healthier
participants exhibit a greater propensity to participatberfollow-up surveys. This might bias

the results of the regression analyses.
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3 Gendered Productive Activities within and outside the Family: Implications for

Grandparentsdé Life Satisfaction

Abstract

This study examines how combining grandchild care and other productive activities influences
grandparents’ l i fe satisfaction. Although au
role enhancement as possible mechanisms, the implications of lgidredce when combined

with other productive activities is largely neglected. To consider gendered activity patterns, |
distinguishbetween activities carried out within the family (grandchild care and informal care)

and outside the family (formal volureieng). To adjust for selection effectgdplylongitudinal

data from the German Ageing Survey (192814) and estimate fixeeffects panel models.
Grandchild care does not I nfluence grandf at
combined with dter activities. Cautiously formulated, the results indicate that grandchild care
may have a negative effect on grandmothers’
activities. This effect vanishes if grandmothers combine grandchild care with aifcaine and
volunteering. However, | only observe this negative effect in a subsafblese participants

who were observed in 1996 for the first tifviore researcis needed teerify these findings
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3.1 Introduction

In Western societies, grandparents agrdndchildren share more than two decades of
overlapping lifetimes (Leopold & Skopek, 2015a; Leopold & Skopek, 2015b). This
phenomenon has stimulated a great body of scientific research on grandparenthood. Aspects

investigated in the literature includeagndpar ent s sociodemogr ap
intergenerational relationships within the family, and the attitudinal aspects of the grandparent
role (Hank, Cavrini, Di Gessa & Tomassini, 2018). One major strand of research is focusing on
behavioral aspectsf grandparenthood and especially on the provision of grandchild care. Due

to increasing longevity and healthy life years, we need to consider that grandparenthood
overlaps with further important aspects in life (Muller & Litwin, 2011). A variety of
oppotunities may therefore present positive and negative implications. Social expectations to
remain productive within and outside the famhpusehold sphere can lead to a

grandparenthood reconciliation problem similar to problems encountered in parenthood.

A dominant narrative in aging research that has evolved since the 1980s is the productivity
narrative. Within this narrative, various concepts, such as successful (Rowe & Kahn, 1997),
productive (MorrowHowell, Hinterlong & Sherraden, 2001), and activengg{Foster &
Walker, 2015) have developed. These approaches argue that engaging in productive activities
maintains functional capacities and promotes health anebemll in later life. This paradigm

is not just a scientific concept used to describe awadlyae aging. It also includes normative
aspects of how people should behatbat is, be productiveto age well. Through this
narrative, promoting productive engagement has become a major and global policy strategy
(WHO, 2002). Critical gerontologists hastlemonstrated that an exaggerated productivity norm
might discriminate against individuals who are unable to meet this norm (Holstein, 2006;
Kaskie, Imhof, Cavanaugh & Culp, 2008). In fact, gerontology as a science has itself
contributed to the emergencedadissemination of such a productivity narrative (Martinson &
Minkler, 2006).

Even if no common definition of productive activities exists, apart from occupational work,
formal (i.e., organization based) volunteering in civil society is emphasized alieleea

(Martinson & Minkler, 2006). Glaser and Hank (2018) claim to widen the perspective:
“Considering i ts C 0 n s-ecdnemi@ Isdcietal \(alee; @ s onueed and

important to include productive ageing activities within families (such esptbvision of
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childcare) in assessments of ol der people’s

be |Iimted to ‘public’ activities (e.g. volu

Given this background, | investigate whether the coatimn of various productive activities
within and outside the family sphere affects
the interplay of grandchild care with formal volunteering and informal care.

In addition to the emotional dimensigpositive and negative affect), subjective wading

includes a cognitive dimension represented by life satisfaction (Diener, 2000). This includes
per sonal goal s and an overal/l evaluation of
suited toanswering these research question because | am interested in evaluating whether
grandmothers and grandfathers are content with their activity arrangements without measuring
that directly. Thus, I link actual behavior with overall life evaluation.

My rationale for linking combinations of productive activities with life satisfaction is based on
multiple-role occupation (role strain vs. role enhancement theory). Existing research has shown
that social roles are especially important to life satisfaction if #reyperceived as socially
important (Neuberger & Haberkern, 2014). Gender plays a fundamental role in this relationship.
| argue that not only the provision of productive activities, but also social expectations about
these activities, are gendered. There, the implications for life satisfaction may also be

gendered.

This paper contributes to the existing literature in three ways. First, although many studies
address role strain and role enhancement theory conceptually, almost none consider the
combindion of activities and their gendered structure empirically. For example, the impact of
grandparenting on |ife satisfaction might di
and gender. Thus, | connect the largely separate grandparenting literatupeodudtive

activity literature. | found only two studies investigating the consequences of grandchild care

in combination with other productive activities: Baker & Silverstein (2008) and Szinovacz &
Davey (2006). Although both studies use longitudinah diitey apply crossectional analyze
techniques by estimating lagged dependent models, which are considered to generate biased
estimates (Ates, 2017; Bruderl & Ludwig, 2015). Furthermore, Baker & Silverstein (2008) do
not differentiate between grandparerit gender and the gendered
activities. Second, the empirical research on grandchild care also neglects perspectives from

critical gerontology regarding the productivity narrative, which | address. Third, | apply
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longitudinal data ah estimate regression analyses that consider only wpiison changes
(fixed-effects panel estimator) to control for selection into grandchild care and productive
activities caused by timiavariant heterogeneity. Such an empirical approach is scathisin

field, but is essential to approaching causality (Ates, 2017). For the analysis, | will use the
German Aging Survey (DEAS). Germany is a suitable case for this study, because among
European countries, it is an average case for the degree of intetgeradrsupport (Hank &
Buber, 2009) and the proportion of productive activities (Hank & Stuck, 2008).

3.2 Background

3.2.1 Multiple Role Occupation

Concerning the association between grandchild care anebeialy, role theory-role strain

and role enhancemettieory in particularis the most common approach applied in the
literature. According to role strain theory (Goode, 1960), grandchild care might constitute
additional stress and burdens; therefore, its connection to life satisfaction might be negative. In
contrast, role enhancement (Sieber, 1974) focuses on the benefits of a multiple role identities;
therefore, a positive association may exist between the provision of grandchild care and life
satisfaction. However, these approaches involve two shortconfiimgs.the approaches treat

the relationship between the number of activities and life satisfaction as linear and additive. The
more activities, the stronger the expected effect, like it is conceptualized by Baker, Cahalin,
Gerst & Burr (2005) and Baker &ilverstein (2008). | do not question the basic premises of
role strain and role enhancemesthat the accumulation of activities mattersut | doubt that

this is a sufficient way to investigate the consequences of role accumulation, as different types
of activities and their combinations may lead to different results. Second, neither role strain nor
role enhancement addresses gerspecific considerations.

3.2.2 Gendered Structure of Productive Activities

Social structure is designed such that some groupystensatically privileged and others are
disadvantaged (Connidis & McMullin, 2002; Estes, 2001). Next to class, age or ethnicity,
gender is a key dimension of structural inequality. The gedidferentiated division ofabor

plays an important role in this because of their positi

both expected to and do provide more of the caring required of family members and,

51



consequentl vy, t heir experience of ambi val en
McMullin, 2002: %1).

In this regard, it is important to distinguish between two productive activity types based on their
gendered structure. The first type includes informal activities performed within the family and
household context (e.g., domestic work or informakgawhich are traditionally associated

with a female caregiver role model. | consider grandchild care a productive activity that follows

this tradition. The second type includes formal activities performed in a public, nhonfamily
context (e.g., [fultime] employment, formal volunteering, or involvement in political parties),

which are traditionally associated with a male breadwinner role model. Against this
background, Il follow Holstein’s (2006) argun
care for gandchildren or relatives with needs follow different gendered logics. Holstein argues

that the productivity narrative addresses public, traditionally masculine activities

The empirical evidence confirms the theoretical discussion of the gendered dofisidnor.

Women in the second half of life take up the majority of grandchild care, domestic work, and
informal care. They frequently accumulate these responsibilities even if they participate in the
labor market (Mahne, Wolff, Simonson & TesBlmer, 201Y. Research on women also

shows that domestic work or care activities seem to be competitive with other productive
activities that are not associated with the farhibyisehold sphere, such as formal volunteering.

By contrast, men exhibit higher levels @frfhal volunteering, and their engagement in care
activities are not competitive but cumulative with formal volunteering (Choi, Burr, Mutchler &

Caro, 2007). Research focusing on grandparents confirms this gendered pattern (Arpino &
Bordone, 2017; Hank & Buer , 2009) . Ar pi no, Bordone & Bal
vast literature shows that grandmothers provide more grandchild care than grandfathers do,
attributing such gender difference to the gendered tasks, responsibilities, and expectations
tradtonal | y associated with grandparenthood” (
Qualitative research shows that how grandparents spend time with grandchildren is also
gendered: “While it was evident in thaéa inter
grandchildren and developing a close relationship is cherished by grandmothers and
grandfathers alike, it was also clear that grandmothers assumed responsibilities for domestic

chores alongside childcare” (Horsfall & Demp
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3.2.3 Grandparental Obligations and the Provision of Grandchild Care

Researchers acknowledge that people rate grandparenthood as highly important and that it
represents a salient role in later life (Mahne & Mdtehgebiel, 2012). However, this

acknowledgement does not mehattgrandparenthood necessarily involves a caregiver role.

Existing research on the effects of -lmiogppl e me
and related outcomes is inconclusive, as it indicates positive (Arpino, Bordone & Balbo, 2018;

Di Gessa, Glaser & Tinker, 2016a; Di Gessa, Glaser & Tinker, 2016b) and negative (Brunello

& Rocco, 2019; Szinovacz & Davey, 2006) findings. Furthermore, studies that analyzed within
person changes over time found no link between grandchild care and grahdpdreratece | f

health, depressive symptoms, life satisfaction, meaning of life, and subjective life expectations
(Ates, 2017; Danielsbacka, Tanskanen, Coall & Jokela, 2019; Sheppard & Monden, 2019).
These studies’ res ul t snshipbeiweenaupmementary grantichild p o s
care and health or welleing instead reflects a selection rather than a causal effect.
Danielsbacka, Tanskanen, Coall & Jokela (2019) found a small wagrson effect only for

ADL limitation (Activities of Daily Living).

Aside from methodological issues, a substantial explanation for these inconclusive findings
could be that the influence of care depends on societal expectations placed on grandparents.
Neuberger & Haberkern (2014) show that providing grandchild isapesitively related to
well-being in European countries with strong care obligations. The association is not
statistically significant in those countries with low societal expectations on grandparents to
provide childcare. Arpino, Bordone & Balbo (2018)d stronger associations for caregiving
grandmot hers than grandfathers and argue *
expected to provide care to their grandchildren, thereby perceiving lower costs and more

rewards associated with suchoalre ” ( Ar pi no, Bordone & Bal bo,

Both studies’ authors argue that a soci al ro
to well-being if social expectations and obligations are linked to the role. In Germany, the
grandparental caregiverole is important. In a European ranking of grandparental care

obligations, Germany ranks in the upper third (Neuberger & Haberkern, 2014).
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3.2.4 Hypotheses

My rationale is summarized as follows. The productivity norm addresses men and women in
later life, butit focuses on typically male behavior. This makes it structurally easier for men to
comply with the narrative. The social expectation of providing grandchild care, however,
primarily addresses grandmothers. Only a few women succeed in meeting bothtexysecta
which puts the majority of women in a structurally ambivalent position because, as in
motherhood, the activity areas are systematically competitive. Grandmothers might be torn
between family responsibilities and other expectations related to protudBy providing
grandchild care, grandmothers fulfill their gendered grandparental duties. When they combine
grandchild care with volunteer activities, they also meet the productivity norm. Because they
live up to social expectations, they are not peilito a single purpose in life (role
enhancement). Furthermore, volunteering may buffer stress and conflicts that emerge from
providing grandchild care, and provide resources for gaining or maintainindp@edj, such

as social integration and selétemination. In sum, | argue that grandmothers in particular
experience grandchild care as role enhancement if they combine it with activities not associated

with the family-household sphere.

Hypot hesi s 1: Provi di ng gr anidfacton.[The effect wilf e a s e s

be stronger if grandmothers combine grandchild care with formal volunteering.

Grandfathers generally experience less pressure to provide grandchild care. As discussed above,
men are traditionally less responsible for domestidwaod care but exhibit higher proportions

of formal volunteering and other productive activities outside the household, and the provision
of grandchild care does not crowd out volunteer activities for men (Arpino & Bordone, 2017).
Grandf at her sngrarechiddacares immeoh d barrier for engagement in other life
domains, but an additional purpose in life. Furthermore, qualitative research shows that
grandfathers are less involved in domestic and demanding parts of care but more involved with
activities related to leisure and fun. Therefore, grandfathers may experience grandparental

childcare as role enhancement.

Hypothesis 2: Providing grandchild care incr
whether they combine grandchild care witlwaeering.

A combination of grandchild care and informal care might lead to a double care burden and

cause stress and conflict. Care providers could, for example, be forced to choose between
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prioritizing grandchildren or other family members with caredse(e.g., spouses or parents).
Furthermore, this double care burden might narrow the social networks to the sphere family.
Research shows that homogeneous networks (e.g., neighbors, friends, and others) are
detrimental to survival (Ellwardt et al., 2015)Thus, | expect a negative effect on life

satisfaction for both grandmothers and grandfathers.

Hypothesis 3: Providing grandchild care decreases the life satisfaction of both grandmothers

and grandfathers if they combine grandchild care with informag¢car

3.3 Design and Methods

3.3.1 Data and Sample

| used the DEAS, a nationwide survey of the German population age 40 and older. The survey
includes various baseline samples (1996, 2002, 2008, and 2014) and severalpsligilaus

et al., 2017). For this study, pplied a) the baseline 1996 sample and its 2002 felipyb) the
baseline 2002 sample and its 2008 folop; and c) the baseline 2008 sample and its 2011 and
2014 followups. In the latter subsample, follayps were conducted every three years instead

of every six years. Therefore, | took advantage of both fellpg. The main survey was
conducted through personal interviews. Participants were then asked to respond to an additional
guestionnaire that collected sensitive information. Life satisfactiomveasured in this drep

off questionnaire.

The pooled baseline sample contained 14,127 individuals. In the first step, | excluded
participants for four reasons: 1) no diofb questionnaire (14.2%), 2) no folleup interview
available (58.3%), 3) itemonresponse (14%), and 4) no full information in baseline survey
(0.04%). After exclusion, the sample contained 4.133 individuals with 9,611 pgraos of
observation. Descriptive sample characteristics are presented in Table 1. Women comprise 49.0
% of the sample, and the mean age is 61.6 (SD=11.3). In the second step, | generated two
samples suited for the corresponding analysis. For Analytical Sample 1, | excluded those
observations that indicated an exit from grandchild care and volunteering. al lgesuine
within-person effect can be identified that only takes into account the initiation of these
activities. This procedure further reduced the sample by 14.9%. In Analytical Sample 2, |

excluded those observations that indicated an exit from gramtphchildcare and informal
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care. In this case, the sample was further reduced by 16.4%. The sample selection process is

described and visualized in Figure S1 in the Online Appendix.

3.3.2 Measures

Life satisfaction is measured using five items from the satisfawith life scale developed by

Diener (2000). The Items are: In most ways my life is close to my ideal; The conditions of my

life are excellent; | am satisfied with my life; So far, | have gotten things | want in life; If |
couldlive mylifeover,lwul d change al most nothing.” The
value of the scale if participants responded to at least to three out of five items. The DEAS
appliesaf®p oi nt scale with the following rersponse
agree nor disagree, disagree, and strongly d
satisfaction levels.

The DEAS measures grandchild care with a sin
peopl e’ s chil dr en ndehildrem artthe Ichyldren ef.siglings, neigbbors, gr a
friends, or acquaintances?” Multiple —answer s
grandchild care-appears as 1 if participants identify themselves as grandchild caregivers. It
appears as O if partpants provide no care at all or if they provide care exclusively for
nongrandchildren. The models included a second variable, childcare (nongrandchildren), to
control for participants who provide care for nongrandchildren. In this case, the variabls appea

as 1. It appears as 0 if participants provide no care at all or if they provide care exclusively for

grandchildren.

Formal volunteering is measured as a dummy variable and appears as 1 if observations
volunteer in groups or organizations (0=no voluriteg. Informal care is also measured as a
dummy variable and appears as 1 if participants provide care for people with needs (O=applies

no informal care).

All models control for a set of relevant timarying covariates. They include dummies for the
number of children including the categories no children (reference categ@rghiltiren, and

3+ children, and the number of grandchildren including the cae=gno grandchildren,-2
grandchildren, and 3+ grandchildren. Partnership status is captured with a dummy variable
(0O=no relationship; 1=in relationship). Se#ted health is measured as a single item coded from
1= very bad to 5= very good. Employmetdtas is captured with 3 dummy variables including

employed (reference category), not employed, and retired. Furthermore, the models include
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dummies for age categories and dummies capturing the interview year to adjust for period

effects.

3.3.3 Analytical Strategy

As discussed above, some theoretical and empirical research acknowledges that privileged
populations are more likely to provide grandchild care and engage in productive activities in
later life. To approach a causal effect of grandchild care, | adjt@tedch a selection bias in

the regression analysis. The fixeflects panel approach is an acknowledged standard for
controlling for unobservable timiavariant individual factors (e.g., class, ethnicity, and
education) that might cause a selectionaf{Briderl & Ludwig, 2015). Therefore, the fixed
effects model extracts urspecific means and applies only with witigarson variation. This
allowed me to make statements about wibemson changes throughout the observed period.
Within-person changem activity arrangements are presented in Table 2. All analyses are

stratified by gender.

The models include interaction effects to estimate the effects of activity combinations. For each
combination of grandchild care and another activity, | run separatlels. In a recent working
paper (Giesselmann & Schmi@atran, 2018), the authors point out that standard interaction
terms in the fixeekffects approach do not identify a genuine wHparson effect. For the
purposes of this analysis, | address tfabjem in a simple way because each model deals with
two categorical variables. Instead of multiplying the two variables with each other, it is possible
to include indicators for each combination of the two variables (Giesselmann & Schmidt
Catran, 2018). fle interpretation of the coefficients is explained in the results section.

| addressed selectivity due to panel and eyfipattrition and nonresponse with inverse
probability weighting (Vandecasteele & Debels, 2006). | used logistic regression models to
estimate the probability that a person participated in the baseline survey and survived the
selection process to generate the analytical samples (see Figure Al in the Online Appendix). |
generate the weights as the inverse of the predicted probabilitietzardardized to the mean
value 1. Thus, the number of observations in the weighted analysis equals the number of
observations in the unweighted analysis. The logistic regression models are presented in the
Online Appendix (Table Al). | estimate separatedels for men and women, including all
control variables applied in the actual analysis. In addition, | take educational status into

account.

57



3.4 Results

3.4.1 Sample Characteristics and Selection Effects

The descriptive statistics are summarized in Table 1, slgomémghted and unweighted values.

As expected, more women provided grandchild care and informal care than men. In addition
more men volunteered than women. Table 2 presents the \wighsion changes in productive
activities; the corresponding regressioeffigients (see Table 3 and Figures 1 and 2) are based

on these number of changes.

Table 1: Sample characteristics

Women Men
Not . Not .
weighted Weighted weighted Weighted
Mean (SD) Mean (SD)
Life satisfaction 3.86 3.84 3.83 3.82
(0.73) (0.74) (0.70) (0.72)
2.62 2.58 2.59 2.55
Seltrated health ©0.77)  (0.77) | ©.77)  (0.77)
% %
No. children =0 10.96 11.38 12.46 12.96
No. children = 12 65.37 64.36 62.21 61.67
No. children = 3+ 23.67 24.26 25.33 25.37
No. grandchildren = 0 49.44 48.07 49.25 49.21
No. grandchildren =-2 26.00 26.21 24.82 24.62
No. grandchildren = 3+ 24.56 25.72 25.94 26.17
In relationship
Grandchild care 16.10 15.89 12.83 12.13
Grandchild care exit 5.14 5.18 4.40 4.18
Childcare (norgrandchildren) 5.59 5.29 3.18 3.13
Formal volunteering 18.53 15.55 23.53 20.50
Formal volunteering (exit) 3.95 3.20 5.63 4.91
Informal care 18.89 17.52 12.07 11.54
Informal care (exit) 6.48 5.78 5.16 4.75
Employed 40.34 38.09 39.21 38.64
Not employed 16.21 16.64 6.40 6.64
Retired 43.45 45.27 54.38 54.72
40-49 years 19.16 19.25 15.15 15.65
50-59 years 30.08 28.55 24.96 24.79
60-69 years 27.38 26.11 26.24 25.00
70-79 years 19.31 20.98 26.84 26.81
80-91 years 4.06 5.11 6.81 7.75
NT (Persoryearobservations) 4,707 4,904
N (Individuals) 2,014 2,119

58



Table 2: Within person changes in activity arrangements

Women Men
Change into:
No grandchild care # Volunteering 148 163
Grandchild care # Nwolunteering 147 111
Grandchild care # Volunteering 56 56
N (no. of individual*year observations) 4,040 4,138
n (no. of individuals) 1,761 1,816
No grandchild care # Informal care 226 171
Grandchild care # No informal care 139 137
Grandchild care # Informal care 60 40
NT (Persoryear observations) 3,873 4,162
N (Individuals) 1,688 1,828

| began the analysis by estimating models that include only main effects and no interactions. |
estimated these models using fixedhd randomeffects (see Table 3). The randaffiects

model is not a genuine withiperson estimator. It utilizes withiand betweeiperson variances

to estimate regression coefficients. When comparing these approaches, the-effadtsm
model indicate a pasve and highly significant association between volunteering and life
satisfaction. In the fixe@ffects model, this coefficient shrinks by about 41% for men and by
about 67% for women compared to the randxfacts value. The fixedffects coefficients ar

not statistically significant. The Hausman test indicates that the raatfenots model is biased

due to unobserved (timiavariant) heterogeneity, so the fixeffects estimates are more
consistent. Thus, the positive association between volunteermhlifeusatisfaction reflects a
selection effect rather than a causal effect. This finding supports the argument in critical
gerontology that specific populations with sufficient socioeconomic resources are able to carry

out volunteer work.

With regard to grandchild care, the coefficients of the randomd fixedeffects models are
identical for men, indicating no significant association. For women, the-&iedts coefficient
is much smaller compared to the randeffects model. Howeverhé coefficients for women

are larger than for men and indicate a negative direction.

A second selection source is sample selectivity. The logistic regression models (see Table Al
in the online appendix) show that participants who have higher educagan, lzetter health,

and are engaged in productive activities are overrepresented in the analytical samples. Weights
derived from these logistic models are therefore applied in the main analysis. In the Online
Appendix, | present tables with the full reggies outputs for weighted and unweighted models

(Tables A2A3). A comparison of the weighted and unweighted coefficients for productive
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Table 3: Main effects of inear randorreffects and fixeekffects regression models on life
satisfactionfMen and Women)

Men
Random-Effects Fixed-Effects
B SE B SE
Analytical sample 1:
Grandchild Care 0.030 0.037 0.029 0.051
Formal Volunteering -0.107*** 0.028 0.063 0.047
Observations (Individuals) 4,138 (1,816)
Hausman Test Chi?(20) = 144.44, p < 0.000
Analytical sample 2
Grandchild Care 0.018 0.036 0.025 0.050
Informal Care -0.024 0.034 0.003 0.044
Observations (Individuals) 4,162 (1,828)
Hausman Test Chi?(20) = 158.34, p ©.000
Women
Random-Effects Fixed-Effects
B SE B SE
Analytical sample 1:
Grandchild Care -0.072* 0.037 - 0.057 0.053
Formal Volunteering 0.124*** 0.032 0.035 0.049
Personyear observations
4,040 (1,761)
(Individuals)
Hausman Test Chi?(20) = 136.89, p < 0.000
Analytical sample 2
Grandchild Care - 0.097** 0.038 -0.073 0.054
Informal Care 0.043 0.030 0.018 0.038
Personyear observations
3,873 (1,688)
(Individuals)
Hausman Test Chi?(20) = 130.95, p < 0.000

Note: * p < 0.05, ** p < 0.001, *** p < 0.001
Unstandardized and unweighted regression coeffic{@&)tsnd standard err¢dSE)
All covariates are included.
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activitiessuggests that the unweighted models are underestimated. For all following analyses,
| present and discuss only the results of the weighted regression models. Coefficient plots (with
95% confidence intervals) of the interaction models for women and mepregented in

Figures 1 and 2, respectively.

3.4.2 Results of the Interaction Effects for Women

Figure 1 section (A), shows the results for the combination of grandchild care and formal
volunteering. As both variables contain two categories, four possible catobis exist. The

reference category is provide no grandchild care and no volunteering. The coefficients can be
interpreted as the withiperson changes from the reference category into one of the three
combinations. For the o¢a&t eggovroy unRreeviiheg”gr ar
that a person is already volunteering and is transitioning into grandchild care or vice versa.

Hypothesis 1 predicted a generally positive effect for providing grandchild care and
grandmot hers’” | ife satisfaction, which shoul
volunteering. The findings do not support Hypothesis 1. Life satisfactioreaksd when

women began to provide grandchild care but did not combine this activity with volunteering.
Although the negative main effect was not significant (Table 3), the effect for those who only
provided grandchild care was larger in magnitude andfgignt at the 10% level (Figure 1,

section A). The negative effect disappears when grandchild care is combined with volunteering.

Life satisfaction is not affected when women begin volunteering but provide no grandchild care.

Figure 1 section (B) reveatssimilar situation. If grandmothers provided only grandchild care,
this had a negative effect on life satisfaction (significant at the 10% level). Again, the negative
effect vanished when combined with another activly this case, informal care. This
contradicts Hypothesis 3, which predicted a strong negative effect for this combination.

3.4.3 Results of the Interaction Effects for Men

Based on this analysis, grandchil d care was
regardless of whether it was comdéd with formal volunteering, informal care, or no other
activity (Figure 2). This contradicts Hypothesis 2, which predicted a positive effect in both

cases. It also contradicts Hypothesis 3, which predicted a negative effect.
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Figure 1: Interaction effed of within-person changes in productiaetivities(linear fixed
effects regression) on life satisfacti(M@omen)

A. Grandchild care & Volunteering

No grandchild care # No volunteering (ref.)

No grandchild care # Volunteering — 1

Grandchild care # No volunteering| ——@&—

Grandchild care # Volunteering ®

B. Grandchild care & Informal care

No grandchild care # No informal care (ref.)

No grandchild care # Informal care — 1

Grandchild care # No informal care { ————

Grandchild care # Informal care @

Note: Unstandardized and weighted regression coefficients withc@b¥dence intervals.
A. Based on Model (2), and B. based on Modeir{4he Online Appendix. All covariates are
included.
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Figure 2: Interaction effects of withiperson changes in productigetivities(linear
fixed-effects regression) on life satisfactigvien)

A. Grandchild care & Volunteering

No grandchild care # No volunteering (ref.)
No grandchild care # Volunteering ®
Grandchild care # No volunteering ®
Grandchild care # Volunteering ®
! ! !
-1 0 1 2

B. Grandchild care & Informal care

No grandchild care # No informal care (ref.)

No grandchild care # Informal care —
Grandchild care # No informal care ——
Grandchild care # Informal care ®

Note: Unstandardized and weighted regression coefficittiso5% confidence intervals.
A. Based on Model (6), and B. based on Model (8) in the Online Appendix. All covariates are
included.
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3.4.4 Sensitivity Analyses

The analyses indicated some borderline effects for women, so | carried out a number of
robustness checks for women. These supplementary analyses also applied the generated
weights to adjust for sample selection. Because the selectivity analysis reduseadntiie
considerably, | only compared the effect sizes and ignored the significance of the coefficients.

I first attempted to account for the grandc
variable was not related to caring for adult grandchild&ence 2008, the DEAS has measured

the age of a person’s grandchildren. However
Therefore, | identified the age of grandmothers in the 2008 baseline sample with grandchildren

not older than 15 years. Ter and mot her s’ average age was ¢
deviation of 9.1. Next, to ensure a second step of sensitive analysis, | restricted the sample to
grandparents not older than 73 (upper threshold of the average age by one standard deviation,

64.2+91=73.3). The results did not change.

Second, | excluded those individuals who engaged in grandchild care, voluntary work, and
informal care continuously during the observed period. These individuals did not exhibit a
change and might have biased the ltegtithe causal effect decreased or increased over time
(Ludwig & Briderl, 2018). Again, the results did not substantially change.

Third, | considered the combination of three activities, for example: a) grandchild care with
informal care only for thoswomen who did not volunteer, b) the combination of grandchild
care and volunteeringeparatelyor working and retired grandmothers, and c) the combination

of grandchild care and informal caseparatelyfor working and retired grandmothers.
However, theifidings are contradictory and they are based on even less-pétson changes,
compared to the main analysis. Therefore, | have decided against reporting these results and to

point out that future researekwith a larger sample sizeis needed at this pdin

Finally, | estimated all models separately for the three baseline samples: a) the 1996 baseline
sample and is 2002 followp, the 2002 baseline sample and its 2008 fellgwand c) the 2008
baseline sample and its 2011 and 2014 follgs. This regaled that the negative effect of only
providing grandchild care was mainly driven by the 1996 baseline sample, as the effect declined
in the 2002 baseline sample and vanished in the 2008 baseline sample.
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3.5 Discussion

Promoting health and welleing in latetife has become a major concern in aging societies. In

this study, | acknowledged that grandparenthood plays a central role in later life and highlighted

its chronological overlap with other significant aspects of life. Important research questions that
can be derived from this study include how grandparents fulfill duties within the family and
participate in activities outside the famihousehold sphere to meet expectations based on the
productivity norm. | was particularly interested in grandparentsprbaide grandchild care in
combination with formal volunteering and informal care and how these combinations affect
grandparents’ |l ife satisfaction. Therefore,

productive activities within and outside the fayntbntext.

In summary, the withiperson analyses indicate that transitioning into grandchild care does not
lead to major changes in life satisfaction. This is in line with other studies that apply a within
person analysis (Ates, 2017; Danielsbacka, Tamsk, Coall & Jokela, 2019; Sheppard &
Monden, 2019). Furthermore, the results indicate that for men, the positive association between
volunteering and life satisfaction reflects a selection effect and that no significant association
exists between grandith care and life satisfaction. Against this background, a critical
examination of the concepts of successful and productive aging seems appropriate, as these
concepts suggest a causal relationship. For women, the results are not as clear as for men. On
the one hand, it remained unclear whether the 1996 baseline sample indicated a negative effect
on life satisfaction for women who only provide grandchild care. In addition, it was unclear
whether some kind of social change occurred, as this negative effectovobserved for the

2008 baseline sample. On the other hand, there are at least some hints that the combination of
grandchild care and volunteering enhance life satisfaction. This favors the role enhancement
theory for the combination of gendered praiile activities. For women, it might be important

to reconcile activities within and outside the family sphere in the context of grandparenthood.
At this point, however, further research involving a large number of witison changes is
necessary, alsto consider combinations of more than two activities. There is no evidence for
the role strain approach for women or men, as illustrated by the fact that the combination of
grandchild care and informal care does not negatively influence life satisfaction.

Strengths and Limitations

One conceptual strength of this work is that the literature on grandchild care is more explicitly

embedded in the debate on productive activities, thereby acknowledging aspects of-multiple
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role occupation, gender, and critigg@rontology. Empirically, the longitudinal fixesffects

approach is a strong tool to control for selection based on unobservedinftamant)
heterogeneity. Considering selection effects is crucial, as the critical gerontology literature and

the compason of the randorand fixede f f ect s model s have indicat

selectivity was addressed with inverse probability weighting.

One major limitation of this study is its sample size. Compared to the whole sample size, the
within-person chargs of the activities are limited to a relatively small humber of events,
especially for the combinations. This is related to a second limitation: the measurement of
productive activities. Due to the small sample size, it was not possible to differentiae=b

low and high levels of grandchild care, formal volunteering, and informal care. Furthermore, |

must acknowledge the long periods between the waves
Policy Implications

The productivity narrative suggests that volunteering is awumnsituation inwhich people in

later life contribute to their communities while actively promoting personativedtig. The

results of this study, however, do not support this causal relationship for a single activity or for
combinations of activities. However, policiescourage productive activities to promote health

and welbbei ng in | ater [|ife. Political action t
support society while increasing personal vilding. The empirical evidence, however, is
guestionable. In alusion, a critical approach to the productivity narrative remains important.
Researchers must pay more attention to selection and causation issues in this field of research.
The fact that such questions remain unanswered must also be communicategublithe
Otherwise, policy makers, social workers, and other practitioners could operate under not

verified assumptions.
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3.6 Appendix

Figure S1:Sample Selection

Participantsin the DEAS baseline
surveys 1996, 2002 and 2008

N = 14,127 (100%)

v

off interviews

[Partlupants with valid drop-

N=12,123

:

follow-up interview

N =5,052

[

Participants with no missing
values in all relevant variables
N=4,325

articipants W|th at least on }

:

N=4,133

NT=9,611
Women: 2,014 (NT=4,707)
Men: 2,119 (NT=4,904)

Participants excluded

4 N
No drop-off available

N =2,004 (14.2%)

J

)

No follow-upinterview

N = 7,071 (58.3%)

J

N
Listwise deletion

727 (14.4%)
J
)

Participants from baseline 2008
with full information only in the
follow up interviews
N =192 (0.04%)

J

Analytical sample 1
Grandchild care & volunteering
N =3,577
NT=8,178
Women: 1,761 (NT=4,040)
Men: 1,816 (NT=4,138)

- J

£

Analytical sample 2
Grandchild care & informal care
N=3,516
NT = 8,611
Women: 1,688 (NT=3,873)
Men: 1,828 (NT=4,162)

J

Note: N=Individud NT=Persoryear observation.
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Table Al: Attrition analysis:Logistic regression models to generate attrition weights for
inverse probability weighting

Women Men
OR SE OR SE
Seltrated health 1.196" (0.041)  1.192" (0.043)
0.264™ (0.069) 0.223 (0.087)

No. children =0 ref. ref.

No. children = 12 0.991 (0.091) 1.157 (0.111)

No. children = 3+ 0.970 (0.104) 1.084 (0.123)
No. grandchildren =0 ref. ref.

No. grandchildren =-2 0.978 (0.080) 0.944 (0.080)

No. grandchildren = 3+ 0.940 (0.087) 0.924 (0.093)
In relationship 1.2171 (0.106)  1.309" (0.091)
Grandchild care 1.255 (0.114) 1.079 (0.094)
Formal volunteer 1.581" (0.108)  1.792" (0.152)
Informal care 1.279 (0.112)  1.293" (0.099)
Employed ref. ref.

Not employed 0.918 (0.083) 0.879 (0.068)

Employed 0.742 (0.103) 0.873 (0.126)
Age categories (389)

50-59 years 1.241 (0.100) 1.355™ (0.106)

60-69 years 1.414 (0.157)  1.524 (0.155)

70-79 years 1.366 (0.178) 0.980 (0.130)

80-91 years 0.731 (0.152)  0.453" (0.103)
Low education ref. ref.

Medium-level education 1.632™ (0.233)  1.663" (0.139)

Higherlevel education 2.199™ (0.339)  2.444™ (0.279)

High-level education 3.000” (0.445)  2.813" (0.297)

Missing value in education 1.050 (1.191) 1.000 ()
N (Individuals) 6788 6595

+p<0.10, * p < 0.05, ** p < 0.001, *** p < 0.001
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Table A2: Linear fixedeffects panel regression on life satisfacifdgfomen)

Analytical sample 1 Analytical sample 2
(Grandchild care and volunteering) (Grandchild care andhiformal care)
Not weighted analyses Weighted analyses Not weighted analyses Weighted analyses
Model (1) Model (2) Model (3) Model (4)
B SE B SE B SE B SE
No. children (0) ref. ref. ref. ref.
No. children (12) -0.006 (0.143) -0.011 (0.151) 0.098 (0.145) 0.079 (0.153)
No. children (3+) -0.050 (0.167) -0.045 (0.176) 0.057 (0.174) 0.046 (0.183)
No. grandchildren (0) ref. ref. ref. ref.
No. grandchildren () 0.059 (0.047) 0.053 (0.050) 0.051 (0.050) 0.045 (0.053)
No. grandchildren (3+) 0.024 (0.085) 0.028 (0.091) 0.007 (0.087) 0.019 (0.093)
In Relationship 0.109 (0.055) 0.115 (0.058) 0.164 (0.058) 0.165 (0.061)
Childcare (non 0.066 (0.046) 0.055 (0.050) 0.028 (0.048) 0.026 (0.053)
grandchildren)
Selfrated health 0.084™ (0.020) 0.088™ (0.021) 0.088™ (0.021) 0.091™ (0.022)
Age categories (669) ref. ref. ref. ref.
3949 years 0.112 (0.069) 0.109 (0.073) 0.13T (0.069) 0.128 (0.074)
50-59 years 0.076 (0.046) 0.074 (0.048) 0.079 (0.047) 0.080 (0.050)
70-79 years 0.012 (0.046) 0.019 (0.048) -0.001 (0.049) 0.011 (0.051)
80-91 years -0.084 (0.093) -0.081 (0.095) -0.084 (0.095) -0.076 (0.097)
Interview year (2008) ref. ref. ref. ref.
1996 -0.034 (0.067) -0.038 (0.070) -0.028 (0.070) -0.031 (0.074)
2002 0.075 (0.046) 0.071 (0.049) 0.077 (0.047) 0.073 (0.050)
2011 0.059 (0.023) 0.064 (0.024) 0.068 (0.024) 0.071 (0.025)
2014 0.082 (0.029) 0.086 (0.031) 0.089 (0.030) 0.090 (0.031)

(continued on next page)



Table A2 (continued)

Employed

Not employed
Retired

Formal volunteering
Informal care

No grandchild care #
No volunteering

No grandchild care #
Volunteering
Grandchild care #
No volunteering
Grandchild care #
Volunteering

No grandchild care #
No informal care

No grandchild care #
Informal care
Grandchild care #
No informal care
Grandchildcare #
Informal care
Constant

ref.
-0.074
0.142

-0.005
ref.

0.018
-0.083

0.048

3.422"

(0.050)
(0.056)

(0.031)

(0.052)
(0.056)

(0.097)

(0.143)

ref.
-0.091
0.126

0.004
ref.

0.021
-0.098

0.024

3.409”

(0.052)
(0.060)

(0.032)

(0.053)
(0.056)

(0.103)

(0.149)

ref.
-0.078
0.126
0.035

(0.051)
(0.058)
(0.037)

ref.
0.005 (0.047)
-0.089 (0.055)
-0.002 (0.090)

3.272" (0.145)

ref.
-0.092
0.117
0.031

ref.
0.018
-0.103
-0.020

3.274”

(0.054)
(0.061)
(0.039)

(0.048)
(0.056)
(0.093)

(0.151)

R2-within
Persoryear observ.
(Individuals)

0.034
4040
(1,761)

0.035
4040
(1,761)

0.036
3873
(1,688)

0.037
3873
(1,688)

Note: Unstandardized regression coefficigBisand standard err¢6E)

*p<0.10," p<0.05,~ p<0.001,

Kk

p<0.001



Table A3: Linear fixedeffects panel regression on life satisfacijbten)

Analytical sample 1 Analytical sample 2
(Grandchild care andolunteering) (Grandchild care and informal care)
Not weighted analyses Weighted analyses Not weighted analyses Weighted analyses
Model (5) Model (6) Model (7) Model (8)
B SE B SE B SE B SE
No. children (0) ref. ref. ref. ref.
No. children (12) -0.059 (0.094) -0.043 (0.096) -0.085 (0.086) -0.077 (0.087)
No. children (3+) 0.076 (0.124) 0.098 (0.127) 0.069 (0.117) 0.078 (0.120)
No. grandchild. (0) ref. ref. ref. ref.
No. grandchild. (12) -0.020 (0.048) -0.021 (0.050) -0.028 (0.048) -0.031 (0.051)
No. grandchild. (3+) 0.065 (0.066) 0.058 (0.069) 0.043 (0.067) 0.036 (0.070)
In Relationship 0.111 (0.074) 0.115 (0.074) 0.173 (0.075) 0.170 (0.076)
Childcare 0.030 (0.058) 0.016 (0.059) 0.023 (0.050) 0.009 (0.052)
(non-grandchildren)
Selfrated health 0.110™ (0.019) 0.119” (0.020) 0.094™ (0.019) 0.103" (0.020)
Age categories (669) ref. ref. ref. ref.
3949 years -0.047 (0.070) -0.053 (0.073) -0.025 (0.069) -0.034 (0.072)
50-59 years -0.032 (0.045) -0.040 (0.047) -0.012 (0.045) -0.021 (0.047)
70-79 years -0.040 (0.044) -0.034 (0.045) -0.059 (0.042) -0.057 (0.043)
80-91 years -0.013 (0.075) -0.008 (0.078) -0.078 (0.074) -0.073 (0.076)
Interview year (2008) ref. ref. ref. ref.
1996 -0.050 (0.064) -0.059 (0.066) -0.072 (0.063) -0.078 (0.065)
2002 0.107 (0.043) 0.105 (0.044) 0.107 (0.042) 0.104 (0.044)
2011 0.067 (0.022) 0.068 (0.023) 0.086™ (0.021) 0.088" (0.022)
2014 0.053 (0.028) 0.055 (0.029) 0.062 (0.027) 0.065 (0.028)

(continued on next page)



Table A3 (continued)

Employed

Not employed
Retired

Formal volunteering
Informal care

No grandchild care # N«
volunteering

No grandchild care #
Volunteering
Grandchild care #lo
volunteering
Grandchild care #
Volunteering

No grandchild care # N
informal care

No grandchild care #
Informal care
Grandchild care #lo
informal care
Grandchild care #
Informal care
Constant

ref.
-0.110
-0.082

-0.009
ref.

0.072
0.052

0.046

3.469”

(0.060)
(0.053)

(0.035)

(0.047)
(0.048)

(0.074)

(0.121)

ref.
-0.121
-0.091

-0.009
ref.

0.072
0.054

0.055

3.429”

(0.063)
(0.055)

(0.036)

(0.047)
(0.049)

(0.078)

(0.123)

ref.
-0.074
-0.060
0.032

ref.
0.016
0.039
-0.035

3.473"

(0.060)
(0.052)
(0.032)

(0.047)
(0.046)
(0.089)

(0.116)

ref.
-0.083
-0.075
0.041

ref.
0.016
0.039
-0.045

3.448"

(0.063)
(0.054)
(0.033)

(0.048)
(0.047)
(0.093)

(0.118)

R2-within
Persoryear observ.
(Individuals)

0.046
4138
(1,816)

0.050
4138
(1,816)

0.047
4162
(1,828)

0.050
4162
(1,828)

Note: Unstandardized regression coefficigBisand standard err¢6E)
+p<0.10, * p<0.05, * p <0.001, ** p <0.001
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4 Changes in Leisure ActivitiesBefore andAfter Grandparenthood

Abstract

Objectives:This study investigates the impact of grandparenthood and grandchild care on
grandparents’ invol vement in | eisure activi
engagement in leisure activities, we also consider with whom they are carried odé tBesi

possibility of a cumulation effect, the literature suggests that providing grandchild care might

compete with leisure activities, especially for women.

Method: We use longitudinal data from the German Ageing Survey (DEAS) which contains
rich information on leisure activities of people aged 40 and older. To account for selection into
grandparenthood and provision of grandchild care, we use a wititistimation approach

(fixed-effects panel models).

Results:Our results do not show significantasiges in the leisure activities of either men or
women that can be explained by grandparenthood or grandchild care. Only men slightly
decrease the number of frequent leisure activities if they have two or more grandchildren, while

they increase their engagent when providing care to their grandchildren

DiscussionContrary to concerns that grandparents’
activities in later life, we do not find substantial evidence for that. VEtagisticallysignificant

effects arefound, they tend to be small and related to the number of frequent activities. This
means, that grandparents do not carry out less activities, but they slightly reduce their
frequency. We conclude that grandparenthood and grandchild care do not haeableoti

impact on leisure activities.
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4.1 Introduction

Grandparenthood is a central role in later life. People tend to rate the grandparent role as highly
important, even before experiencing it (Mahne and Mitelgebiel, 2012). For grandparents,
contact withgrandchildren and emotional closeness to them have been found to be beneficial
for their wellbeing (Drew and Silverstein, 2007; Mahne and Huxhold, 2015), whereas loosing
contact to their grandchildren is a harmful experience (Drew and Silverstein, J0@Y7).
literature in this field has mainly focused on the consequences of grandchild care on
grandpar ent s being éAgind, Bordane & Balbe, PA18; Ates, 2017; Di Gessa,
Glaser & Tinker, 2016a; Di Gessa, Glaser & Tinker, 2016b; Hughes, WaRgrta & Luo,

2007). We contribute to the existing literature, by examining an intermediate aspect in the
relationship between grandparental childcare and-etig. In this respect, both theoretical

and empirical studies emphasize the importance of emgawgt in activities for aging well
(Adams, Leibbrandt & Moon, 2011; Lemon, Bengtson & Peterson, 1972; Rowe & Kahn, 1997).
In a similar vein, a few studies have investigated the relationship between grandchild care and
participation in other activities (Anpo & Bordone, 2017; Bulanda & Jendrek, 2016). However,
they are often limited to social activities (mostly with a focus on volunteering), which are
usually carried out by selected groups (e.g., high secimomic status) and more often by men
(Burr, Mutdhler & Caro, 2007; Hank & Erlinghagen, 2010; Musick & Wilson, 2010). More
generally, we are interested in how everyday life is affected when people become grandparents
or start providing grandchild care. Thus, we widen the perspective and cortsidad@arange

of di fferent | ei sur e activities. Our first
grandchildren and b) providing grandchild care compete with or add to engagement in leisure
activities?” We consider t hédfrequentip(eer, attedst | ei s
several times a week) and those carried out regularly (i.e., at least monthly). In this way we take
into account the possibility that people remain engaged in the same number of activities after
their transition to grandparemtbd and when they start looking after their grandchildren, but

adapt the frequency of engagement.

While being active in general has been shown to be a modifiable risk factor for cognitive decline
and it plays a decisive role in influencing health andisah{Engelhardt, Buber, Skirbekk &
Prskawetz, 2010; Hultsch, Hertzog, Small & Dixon, 1999; Scarmeas & Stern, 2003), social
networks research has shown that such a positive impact is especially present when people are

embedded in complex and diverse nekgqiEllwardt, Aartsen & van Tilburg, 2017; Ellwardt
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et al., 2015). This means that, in addition to engagement within the family, it is a valuable
resource to have (frequent) contact with 4fi@mily members, such aseighbors friends or

others. Grandparenthood and grandparental childcare might not only influence the number and
frequency of leisure activities, but also with whom these activities are carried out. Our second
research question is whether after becoming grandisaaed when providing grandchild care
individuals change with whom they engage in leisure activities (i.e., relatives and friends) and
whether this effect is gendered.

Our theoretical arguments mainly focus on the concept of multiple role occupatiosti@ate

vs. role enhancement). As role expectations are gendered, we also assume that the consequences
of grandparenthood and grandchild care will also differ by gender. We discuss gender specific
considerations in the Background section and in the erapaitalyses we estimate separate

models for men and women.

We add to the existing evidence in four respects. First, by relying on data from the German
Ageing Survey (DEAS) we are able to consider a wide range of 13 leisure activities. Second,
we accountdr the multidimensionality of grandparenthood, by considering the transition to
grandparenthood, number of grandchildren, and engagement in grandchild care. Third, we
consider different aspects related to involvement in leisure activities by includimgation

on number, frequency and with whom activities are carried out. Fourth, methodologically, we
use a fixeekeffects panel approach, which allows us to account for wittdividual variation

over time, controlling for unobserved tirgenstant variables

4.2 Background

4.2.1 The Grandparenthood Effect

Most of the research in the area of grandparenthood has focused on grandparental childcare.
Yet, in Europe about 50% of grandparents provide grandchild care (lgel & Szydlik; #011)
Germany about 30% (Mahne & Klguw17). Therefore, care provision to grandchildren is only

a part of the multidimensional role of grandparents, and according to the concept of linked lives
(Tanskanen, 2017) grandchildren might affect the lives of their grandparents even if
grandparentgo not provide care to them. Grandparents may for example join common family

activities and visit the zoo, go for walks in the park or join school events. These examples
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illustrate that becoming a grandparent might alter both the frequency of (some) deisuties

and with whom they are carried out.

Indeed, over the life course, individuals engage in various activities, both within and outside

the family. While family members and 1inti ma
groups’’ ( Cpeaple evith,whofn ®rieZinteracts at clubs, organisations, and the
wor kplace form an individual’' s ‘“‘“secondary

model (Kahn & Antonucci, 1980), over time social networks change not only in size but also
in compgition in ways that are not always actively or rationally directed by the individual but
rather shaped through linked (family) events over the life course (Antonucci & Akiyama, 1987).
Due to traditional gendeelated role models (e.g., mdleeadwinner athfemalecaregiver) in

family and society, gender plays a fundamental role in how such processes may affect social
networks of individuals. As kikeepers women tend to have more contact to relatives than men
do (Bracke, Christiaens & Wauterickx, 2008; @dab2001; Danielsbacka, Tanskanen, Coall &
Jokela, 2019), which can be observed in different stages of life. After the birth of the first child,
contact frequency between mothers and their daughter increases (Tanskanen, 2017). Even
women with large netwosk (measured as high number of network members) who have
frequently contact toeighborstend to replace them by family members in later life (Aartsen,
van Tilburg, Smits & Knipscheer, 2004). This gendered pattern continues with
grandmotherhood, who provadmore grandchild care than grandfathers do. This is not only
because women are socialized into thekeeper role (Leopold & Skopek, 2014). According

to the doing gender approach, men and women accomplish gender with their everyday behavior
by following typical masculine or feminine associated activities (symbolic enactment of
gender) (West & Zimmerman, 1987). By doing gender, they generate their gender identity and
reproduce the same gendered role models across tieelifse.

Although grandchildren cdd generally be considered as an opportunity structure for leisure
activities, we expect that especially woment(aditionalkin-keepers) will experience a change

in their leisure activities when they become grandmothers, by increasing the number of
actiities carried out because they might carry out more activities with family members. For the
transition into grandparenthood, which is not automatically linked to time and energy
consuming activities like care, we do not expect a decrease for the nurtdisuref activities.

For the same reason we do not assume that a decrease ireadtiitht family members would

increase activities carried out with friends and others. For clarification, pleaséhabour
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measures of with “wbom” aattealyeluseysRespmdentsc ar r i ¢
can for example increase the number of activities they carry out with family members and with

friends at the same time (see section on Variables).

For men (who largely do not function as+ieepers) we expenb substantial effects on leisure
activities when they become grandfathers.

We consider not only the transition into grandparenthood, but also the number of grandchildren.
We do not assume a linear relationship with leisure activities because ressucbess time,

are limited. Therefore, we will apply nonlinear measures (see section on Variables).

4.2.2 The Grandchild Care Effect

Looking after grandchildren might foster gr
stimulating their sense of purpose in life (Silverstein & Giarrusso, 2013) and promoting their
active lifestyle. Against this background, role enhancement theouyassthat social roles

come along with resources, ego gratification and personal growth (Sieber, 1974). These
arguments would favor a cumulation hypothesis: grandparents involved in childcare cumulate
this activity with leisure activities. Research suppgrtthe cumulation hypothesis has
interpreted the positive correlation between engagement in various activities as the result of a
gener al motivation for being active or, with
hel per’ ' e fcbnengtment toihelpng othera (Hank & $tuck, 2008). These findings
rather point to a selection effect instead of a casual effect, meaning that individuals with certain
observed and unobserved characteristics tend to cumulate leisure activities. Yefiteaven a
accounting for these selection effects, Bulanda and Jendrek (2016) found thesidential
grandchild care leads to more mfamily activities, such as volunteering. However, they did

not stratify their analyses by gender, while other studies fapmbsite evidence, i.e. of
competition between grandchild care and engagement in other activities, but only for women.
For example, Arpino and Bordone (2017), using an instrumental variable approach, found that

a regular provision of grandchild care hasignificant negative effect on the number of
activities in which grandmothers participate. When considering the activities separately by type
they also showed, for grandmothers only, a negative effect on volunteering, engagement in
educational or trainingcourses, and participation in political or communiated

organkations. Additionally, a recent latent class analysis accounting for different types of

80



activities provided evidence of competition between-cale@ed and other productive activities

for women (Arpino & Bordone, 2018).

From a theoretical perspective, the role strain theory (in contrast to the role enhancement) poses
that multiple social roles can be timensuming, and physically and psychologically
demanding (Goode, 1960). Thus, caraggvcan be taxing and it might take away resources
from older adults (Jendrek, 1993). Similarly, engaging in grandchild care may reduce
willingness, energy, and time availability to carry out those activities that do not involve
grandchildren (Koslowski, ZID), but also reduce the pressure to search for social support
outside the family. As a result, grandparents may be more selective in their choice of social and
leisure activities when they regularly look after their grandecbild These arguments would

favor a competition hypothesis, namely that, net of the person specific general motivation and
other unobserved characteristics, such as values or abilities, grandchild care might have a
negative effect on participation in leisure activities.

While the role enhancement and role strdiaoriesare gender neutral, the doing gender
argument(West & Zimmerman, 1987) helps us to formulatgenderspecific hypothesis.

Indeed, grandchild care is usually considered as a typical feminine actiwitight reinforce

gender specific behavieand represent an extension of maternal role. Qualitative research
shows that while “ .. the pleasure of spending
relationship is cherished by grandmothers and grandtathkke, it was also clear that
grandmot hers assumed responsibilities for dc
Dempsey, 2015: 1082). It is the grandmothers who most often deal with the exhausting tasks

of grandchild care. Grandfathers spendrentbme together with grandchildren with leisure
activities. Therefore, a competitive (role strain) effect of grandparental childcare with other
leisure activities appears more plausible for grandmothers, whereas a cumulation (role

enhancement) effect apgme as more plausible for caregiving grandfathers.

Although we expect the role strain argument to hold when it comes to providing grandchild
care, for our broad measurement of leisure activities we do not necessarily expect a decrease
for the number and tansity of activities grandmothers carry out, because our indices include
activities that grandmothers might carry out with their grandchildren, e.g. going for a walk or
visiting sporting events. However, we assume that there will be a significant clegageimg
“with whom” activities are done. As expl ain
women tend to have more contact to family members than men and providing grandchild care

81



might be one mechanism that leads to this gendered phenomenorm@Gifzerd who look after
their grandchildren might carry out fewer activities with friends and others and shift their
activities more into the sphere of the family.

According to the doing gendegyerspectivegrandfathers providing grandchild care might
compasate outside the family in order to accomplish angdpestruct their masculinity. A
similar argument is used to explain why women still tend to do more housework even if their
relative earnings is higher compared to their partners earning. It iseggtd maintaining

their gender identity even if the male breadwinner norm is violated (Brines, 1993). In this sense,
we can empirically observe thapousl care (Choi, Burr, Mutchler & Caro, 2007) and
grandchild care (Arpino & Bordone, 2017) are not pefitive with volunteering or other

activities carried out outside the famitypusehold sphere.

For grandfathers, we therefore assume they will carry out more leisure activities and that they
will do these more frequently together with family members rwtteey look after their
grandchildren (role enhancement). However, we do not assume that grandparental childcare
will decrease at the same time the activities grandfathers carry out with friends/others. They
might either maintain their level, or possibhcrease it as compensation for the extra time that

takes place in the family context.

Given that some previous studies have shown that consequences of grandparental childcare
emerge only when care is provided over a longer period of time (Di Gessa, &lasder,

2016a; Hughes, Waite, LaPierre & Luo, 2007), we will also consider this in our analyses (see
Working Sample 3).

4.3 Research Design

4.3.1 Analytical Strategy

In order to rule out possible selection effects, where unobserved individual characteristics migh
cause a selection into both the “treatment?”
exploit the longitudinal dimension ®EAS and estimate linear fixezffects panel models.

This approach eliminates all tinmevariant factors (observed or unobsstt), thus exploiting

only within-person variability, i.e. changes over time experienced by each individual. In this

way, the presence of unobserved confounders does not bias the estimate if these variables are
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time-invariant. For this reason, fixegffecs models are considered as a superior approach to

standard regression models or raneeffiect panemodels to approximate causality

In order tomake the most out of the fixeadfects approach with respect to our research question,
we consider separately ehtransition to grandparenthood (or an increasing number of
grandchildren) and change in the provision of grandchild care. The reference category of this
latter variable includes both grandparents not starting to look after grandchildren and
respondents reaining grandchildless. Keeping those without grandchildren in the sample will
help us to appropriately adjust for all covariates in the models but will not bias our grandchild
care effects because the fixeffect approach identifies an average effecy daf those who
experience a change. We therefore model the respective events rather than the status or the exit.
To do so, we perform separate analyses for becoming a grandparent and providing grandchild
care, relying on data prepared accordingly. Inrteet section, after describing the data used,

we explain in more details how the models of analyses are hierarchically structured to the extent
that we first include the grandparenthood variable and all control variables and, in a second
step, we include gariable that captures if grandparents provide grandchild care. By doing so,
we can explore if there is an independent grandparenthood effect or if the observed effect of
grandparenthood on leisure activities is mediated by grandparental childcare.

Although we operate with count and dichotomous measures as dependent variables (see section
on Variables), we will first present linear regression models, due to their more intuitive
interpretation and, more importantly, due to the fact the coefficients obtdmeu
hierarchically nested logistic models are not simply comparable to each other (Mood, 2010). In
robustness checks, we will explore to what extent the results remain robust if we estimate
logistic or Poisson models to account for the measurement td@sacs of our dependent
variables (Ruger & Viry, 2017).

4.3.2 Data and Sample Selection

DEAS is a nationwide survey of the German population aged 40 and older (Klaus et al., 2017).
It is designed as a cohort sequential survey currently consddtihdpaselie samples (1996,

2002, 2008, and 2014) and several foHops. For this study, we use two baselifellow-up
subsamples: a) we consider interviews in wave 2002 as baseline and those in 2008 as-ts follow
up, and b) interviews in 2008 as baseline andeho 2011 and 2014 as its follayps. In this

latter case, we take advantage of two follops because they are conducted withinye#&r
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interval, which corresponds to the time between baseline and faflow subsample a). We
do not use the data cotked in 1996 because central control variables were not included (e.g.,
physical functioning).

After merging the two subamples, the sample includes N = 9,289 individuals (15,716 person
year observations). We excluded 1,852 participants who are chitdlease children younger

than 18 (i.e., thgoungesthild should not be younger than 18), to rule out that children of care
age might bias the effect of grandchildren. We additionally do not consider 4,063 participants
due to panel attrition and 250 paigiants due to item neresponse (list wise deletion). The
sample selection iustratedin Figure 1.
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Figure 1. Study sample flowchart based on data from the German Ageing Survey
(DEAS), 20022014.

Participantsin the DEAS baseline 2002
and 2008
N = 9,289 individuals
NT = 15,716 person year observations

Individuals excluded

! ( Childless, or parents of )
children younger than 18
Parents with children aged J= 1 gsz
18 or older .
~19.9%
N = 7,437 . { ) /
a )
1 2 No follow up
Participants with at least two (’v:f::%]
observations \ : y
N=3,374
4 N
l Listwise deletion?®
— . N =250
Participants with at least (~7,4%)
two observations and no \_ ! )

missing values®
Common sample
N =3,124
NT=7,639

Identify Grandparental childcare:
Consider continuous care

Identify
Grandparental
childcare:

Only transition into
grandchild care

Identify Grandparenthood

v

( Individuals excluded: \ ( Individuals kept: \ f Individuals excluded: \

- Have grandchildren at - Individuals who exhibit - Individuals who stop
baseline and exhibit no a change from no providing care (exhibit

change in the number
of grandchildren
(minus N=1,564; ~50%)

Individuals having less
grandchildren
(minus N=61; ~ 3.9%)

Final sample
N =1,503
(women=816; men=687)
NT=3,634

grandchild care to child
care. We also excluded
the last person-year, if
care was provided
continuously

(minus N=577; ~18,5%)

Final sample
N =2,547
{women=1,285; men=1,262)
NT=6,119
{women=3,100; men=3,019)

an exit from 1to 0)
{minus N=262; ~8,4%)

Final sample
N=2,862
(women=1,467; men=1,395)
NT =6,898
(women=3,545; men=3,353)

Qwomen=1,977; men=1,657y \ / \ /

Note: 1. Fothe income variable, we have grouped cases with a missing value into one category,
because of the higbroportion of missing values @%).
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4.3.2.1 Identifying the effect of grandparenthood
Working Sample 1

First, we are interested in the transition into grandparenthood and the increase in the number of
grandchildren. Therefore, we drop cases who are already grandparents at baseline interview and
do not exhibit a change in the number of grandchildren. Agh&se observations the event of

our interest (and the related effect on leisure activities) might have already occurred before our
observationperiod(let ensor ed data), the average “treat:H
treatment) might be biasedf t he “ t r Wereasemuircredses evierftimec(ltutiwig

& Briuderl, 2018). We identified and dropped a small number of cases who have fewer
grandchildren in the follow up than at baseline. Losing a grandchild is a peculiar negative event
and might have important implications orslee activities, but due to the small number of this
subsample it could not be investigated separately. After applying the aforementioned selection
criteria, for this first part of the analyses, the working sample counts 1,503 individuals (3,634

personyear observations).

4.3.2.2 Identifying the effect of providing grandchild care

In the second part of the analyses, we create two differensauples. Therefore, we
distinguish between grandparents never providing grandchild care (0, 0), those starting
(changingfrom 0 to 1), stopping (changing from 1 to 0), or continuing providing care (1, 1) to
their grandchildren over two consecutive waves. The same logic is applied for those who are

observed over 3 wavésee Table )1
Working sample 2

In order to estimate cffecients that genuinely capture the effect of the transition into
grandchild care (change from 0 to 1), we exclude respondents stopping or continuing providing
care over the observation period. This also addresses the issue -afeaseited data structu

(i.e., cases where respondents already provided grandchild care at baseline). Those who never
provide care (0, 0) are considered as the control group. We also drop the last person year
observation i f care i s pr ovdrapetd makesare thhadwee s i n
identify only the effect of transition into grandchild care. Table 1 illustrates the construction of

this working sample in light grey (working sample 2: N=2,457; and 6,119 pgeson

observations).
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Working sample 3

We acknowldge thatthe effect of grandchild care on engagement in leisure activities over a
certain observation period mighie more evidenif grandchild care is provided over
consecutive waves. Therefore, we build working sample 3 by adding to working sample 2 the
subsample of respondents who continue to provide care over the observation period (1, 1). We
therefore include all observations that are marked as light and dark grey in Table 1. To be able
to model the effect of continuous care, we introduce an eveck ghriable that increases by

one unit if an additional year of grandparental childcare is provided. The new values of this
counter variable are presented in parenthesis in the corresponding cell of Table 1. As the effect
may not be linear, we choose antlay approach for this variable. The reference category
consists of people not providing grandchild care across the whole observation period, whether
they have grandchildren or not (working sample 3: N=2,862; and 6,898 pa&aon
observations). The desctiye statistics of all three working samples are presented in the
appendix (Tables AR3).

Table 1 Samplepreperation for analysing the effect of grandchild care (O=no; 1=yes) on
participation inleisureactivities

Sample for the main analysis

Cases withiwo personyear observations
t1 t2
0 0
0 1
1 0
1 1(2)

Cases with three perseyear observations
t1 t2 ts
0 0 0
0 0 1
0 1 1(2)
0 1 0
1 1(2) 0
1 0 0
1 0 1

1(1) 1(2) 1(3)

Note:Numbers in parentheses refer to the value of the event clock variable to estimate the effect
of continuous provision of grandchild cahght grey indicates working sample 2; light grey +
dark grey indicate working sample 3.

87



4.3.3 Variables

Becoming a grandpeant and the number of grandchildren are captured by three dummy
variables considering whether the respondent is grandchildless (reference), has 1 grandchild, 2,

or 3 or more grandchil dren. DEAS measures gr
ater or supervise other people’s children pri
siblings,neighbors f ri ends, or acquaintances?” Multipl

variable grandchild care takes value 1 if the respondent mentigm®vide grandchild care
(=0 nongrandparents or grandparents who do not provide care). We additionally control for
whether the respondent provides care to children of siblings, friendsighbors with a

dummy variable.

We consider all leisure actties that are measured in the tethmodule in DEAS: doing arts
andcrafts, using computer, doing crossword puzzles, gardening, playing board games, meeting
friends, going to political meetings, doing sports, artistic activities, visiting cultural events

visiting sporting events, and attending classes/lectures.

For all these activities, respondents were asked how often they carry out these activities, with
possi ble answers bed ntgi Mense vae rnio n t“hs”e,l doom’c,e “al
aweek , “daily”. Foll owing Wetzel and Huxhol d
a dummy formasewdbm” Oahdgeilermes | 2amontlh” . We
summary index of all activities that capturesniienber of activities carried out on a regular

basis( f rom now on number of regul arnumbertofi vi ti e
frequent activities, setting the f ol loonwienga tweeks’h,ol and O
sever al ti mes a week?”. tlthe pdsdiilitg thatvtheynumber oft o o k
activities carried out regularly might not change, but the number of those carried out frequently

might.

For six of the above listed activities (going for a walk, doing sports, artistic activities, visiting
sporting evats, playing board games, attending classes), respondents were additionally asked
with whom they engage in each activity. The
“with relatives”, “with friends” werdalowedh a cl
if the activities are not predominantly executed alone. We used the available information to
generate two outcome variables. The variahbild friends or others counts the number of

activities carried out with friends, with a club or with etk (if at least one of these categories

is mentionedl The variablevith relatives is a binary indicator that equals one if at least one of
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the activities is carried out with relatives (=0 otherwise). We have decided to use the dummy
option (instead of # count option), because of the small number of wipleirson changes in
the category “with relatives?”.

As we have estimated fixegffects panel analyses (see above the section on analytical strategy
for more details on this method), it was neither possible nor necessary to considevéanaat
variables. Wecontrolled for a set of timevarying variables to account for selectiortoin
grandparent al chil dcare (“selection into tre
that identifies if participants are in a romantic relationship (=1 if respondent is in a relationship
regardless of whether or not they live together; =0 othejwad two dummies to account for
working status: working (reference), not working, and three dummies capturing years since
retirement, because the relationship with leisure activities might be nonlinear(@ttoyears),

medium (611 years), and lonterm (12+). Physical functioning is captured by limitations in
activities of daily living (e.g., walking stairs, to kneel or stoop down). Participants evaluate their
physical impairment from 1 (severely limited) to 3 (not limited at all) for 10 daily iie8v

listed (e.g. climbing stairs, walking several blocks, and bending). The standardized score ranges
from O to 100, where higher values indicate better performance.-8caimmmic status is
measured by a generated DEAS variable on radpsted monthlyper head income of the
household (according to the new OECD equivalence scale). Based on tertiles, we generated
three dummy variables for low, middle, and high income. The tertiles division was calculated
for each wave separately. Because of the highgotiogm of missing values in the income
variable, we have grouped these cases in a missing category. To capture age and period effects,

all modelsincludeage and interview yeaummy variables

The analyses are carried out separately for men and women.

4.4 Findings

To allow an easier interpretation of the results, the effects of grandparenthood, number of

children and grandparental childcare are shown graphically in Figures 2 and 3 for men and

women, respectively. All models presented include all contrahbles described above (full

Tables are presented in thependix Tables A1A8). For the interpretation of the coefficients,

it should be noted that they are obtained from a genuine within unit estimation, representing a

change within a person. Forexampl t he coef fi ci ent of “1 gr al

transition into grandparenthood; whil e the
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change from no grandchildren to becoming a grandparent of two grandchildren and the change
from having oneo having two grandchildren. A similar interpretation applies to the coefficient
of becoming a grandparent of “3+ grandchil dr

4.4.1 The Grandparenthood Effect

Among men, grandparenthood does not have a significant effect on the number of activities that
arecarried out regularly (Figure 2(A), upper left panel). We find a significant decrease in the
number of frequent activities carried out by men with two (at 5% level) or more grandchildren
(at 10% level) as compared to having no grandchildren (Figure 2¢pgruight panel). These
effects remain similar when we account for the provision of grandchild care to make sure that
the grandparenthood effect is not mediated by the provision of grandchild care (Figure 2(A),
bottom panel). We will comment on the effedtgrandchild care provision in the following

section.

When looking at with whom men carry out leisure activities (Figure 2(B)), we do not find any

significant effect following transition to grandfatherhood.

Similarly to becoming a grandfather, becomiaggrandmother to the first or additional
grandchildren does not affect the number of regular activities in which women engage (Figure
3(A), upper left panel). The number of frequent activities in which grandmothers of three or
more grandchildren engageig$itly increases as compared to their grandbdsisl counterparts
(Figure 3(A), upper right panel). The effect holds also when including grandchild care (Figure
3(A), bottom panel). We however acknowledge that in both cases the effect is only significant
at the 10% level.

Figures 2(B) and 3(B) show that becoming a grandmother (but not a grandfather) slightly
increases the probability of engagement in regular activities carried out with family members,
even after accounting for the provisiohgrandchild care (beta coef. =0.084, std. err. =0.040).

No change is observed in the number of actiwv

men or women in association with grandparenthood.
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Figure 2: Coefficients and 95% confidence intervalf number of grandchildren (without and with

a control for grandchild care) on A) number of regular activities (left panel) and number of frequent
activities (right panel) and B) doing at least one activity with relatives (left panel) and number of
activities done with friends ottloers (ight panel), from linear fixe@ffects regression amomgen.

(A) Frequency
No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild —_— — 1
2 Grandchildren —_— —_——
3+ Grandchildren * —_—
T T T T T T
-1 -5 0 5 -1 -5 0 5
No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild 4 —_— —t—
2 Grandchildren —_———— ———
3+ Grandchildren ® —_—
Grandchild care s | —_——
T T T T T T
-1 -5 0 5 -1 -5 0 5
(B) With whom
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild —e— ®
2 Grandchildren —ro— ®
3+ Grandchildren +—— *
T T T T T T
-4 -2 0 2 -4 -2 0 2
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild 4 —o— —_——
2 Grandchildren —— °
3+ Grandchildren —+— 4
Grandchild care —— —_— .
T T T T
-5 0 5 -5 0 5
Note: Changes in No. of Grandchildren: “1 Grandchil

Gr andc hi | dGrandchild aare &efeBedeategory =grandchildles®r grandparents o do
not provide care). Working sample 1.
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Figure 3: Coefficients and 95% confidence intervalsnafmber of grandchildren (without and with

a control for grandchild care) on A) number of regular activities (left panel) and number of frequent
activities (right panel) and B) doing at least one activity with relatives (left panel) and number of
activities done with friends ottloers (ight panel), from linear fixeeffects regression amomgpmen

(A) Frequency
No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild 4 —_——— —_—
2 Grandchildren{ ——&—1——— —_————
3+ Grandchildren * e
T T T T T T
-5 0 5 1 -5 0 5 1
No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild —_— —1—
2 Grandchildren{ ———&———— — o —
3+ Grandchildren +—e—
Grandchild care +—— —t—
T T T T T T
-5 0 5 1 -5 0 5 1
(B) With whom
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild —— —_——
2 Grandchildren —— *
3+ Grandchildren ——— -
T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild —o— —_—t—
2 Grandchildren —+o— —_—t——————
3+ Grandchildren —1— *
Grandchild care —— e —
T T T T
-5 0 5 -5 0 5
Note: Changes in No. of Grandchildren: *“1 Grandchil

Grandchil dren” n =Graddehild cafe (refeieacgtegerna=-grandahildessor
grandparents who do not provide cak&prking sample 1.
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4.4.2 The grandchild care effect

The upper panel of Figures 4(A) and 5(A) shows the effect of starting to provide grandchild
care for men and women, respectivel y. The r
either the respondent has no grandchildren or is a grandparent bubteegaye in grandchild

care). Starting to provide grandchild care increases the number of frequent activities (p=0.053)

carried out by grandfathers.

For neither men nor women a continuous provision of grandchild care affects with whom

activities are cared out, as shown in the bottom panel of Figures 4(A) and 5(A).

No changes emerge in terms of with whom respondents carry out leisure activities based on

changes in their engagement in grandchild care (Figure 4(B) éor and Figure 5(B) for
women).
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Figure 4: Coefficients and 95% confidence intervalgyodindchild care (controlling for number of
grandchildren) on A) number of regular activities (left panel) and number of frequent activities (right
panel) and B) doing at least one activity with relatifle& panel) and number of activities done with
friends or others (right panel), from linear fixetfects regression amomgen.

(A) Only transition into grandparental childcare (Frequency + With whom)

No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild e 4
2 Grandchildren ' g e
3+ Grandchildren ® —_—
Grandchild care - I o
T T T T
-5 0 5 -5 0 5
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild 4 +o— —_——
2 Grandchildren —T1— —9
3+ Grandchildren —— *
Grandchild care —— ——e—
T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4

(B) No exit + event clock (Frequency + With whom)

No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild —t— 1—
2 Grandchildren 1 —— —_—r
3+ Grandchildren| ————&1—— —
Provide no grandchild care (ref.)
First transition into Grandchild care —— T——
Cont. to provide care (over 2 waves) — —_—
Cont. to provide care (over 3 waves) *- —_—t
-TS 0 g - ‘5 0 15 ‘;

Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild 4 10— —_——
2 Grandchildren —o— —_—
3+ Grandchildren —— —_————
Provide no grandchild care (ref.)
First transition into Grandchild care o— —r
Cont. to provide care (over 2 waves) —— —_—
Cont. to provide care (over 3 waves) —— o
4 2 0 2 4 -4 -2 0 2 4

Note: a) Section (A): Change in Grandchild care n=138; b) Section (B): Changes in First transition
n=171; Cont. care (2 waves) h=133; Cont. care (3 waves) Brabdchild care (refereacategory =
grandchildles®r grandparents who do not provide cawhrking sample 2+3.
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Figure 5: Coefficients and 95% confidence intervalgyedindchild care (controlling for number of
grandchildren) on a) number of regular activities (left panel) and number of frequent activities (right
panel) and b) doing at least one activity with relatives (left panel) and number of activities done with
friends or othersright panel), from linear fixeeéffects regression amomgpmen

(A) Only transition into grandparental childcare (Frequency + With whom)

No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild —_— S N—
2 Grandchildren{ ——&——— —_—
3+ Grandchildren R —_————
Grandchild care - —
T T T T T T
-5 0 5 1 -5 0 5 1
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild —— —_—t———
2 Grandchildren 1+—— ®
3+ Grandchildren T—e— g
Grandchild care —— —t
T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4

(B) No exit + event clock (Frequency + With whom)

No. of regular activities No. of frequent activities
No. Grandchildren (0=ref.)
1 Grandchild —T— ——
2 Grandchildren ———&—— ——
3+ Grandchildren — —_——
Provide no grandchild care (ref.)
First transition into Grandchild care —t—— ——
Cont. to provide care (over 2 waves) —_—r —
Cont. to provide care (over 3 waves) o . —
T T T T T T
-5 0 5 1 -5 0 5 1
Activities with relatives Activities with friends or others
No. Grandchildren (0=ref.)
1 Grandchild —— —t——
2 Grandchildren —e— —_—h
3+ Grandchildren —e—

Provide no grandchild care (ref.)

First transition into Grandchild care —1— B . —
Cont. to provide care (over 2 waves) —— —_—t—
Cont. to provide care (over 3 waves) +—— @

T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4

Note: a) Section (A): Change in Grandchild care n=146; b) Section (B): Changes in First transition
n=189; Cont. care (2 waves) n=182; Cont. care (3 waves) Bra8dchild care (refereacategory =
grandchildles®r grandparents who do not provide cawhrking sample 2+3.
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4.4.3 Robustness checks

We conducted sensitivity analysis to test the robustness of our results. First, it may be that the
effects on our independent variables might beeafriby some of the 13 activities that we
combined in our operationalization of leisure activities. Thus, we generated 13 different
summary indices of number of regular activities and number of frequent activities, by excluding

in turn one activity. For exap | e, the index wvariable “arts /¢
considering 12 of the 13 ac trunthe tegressson moglelsc | u d i
with these indices and compare the results to those reported in FigliréoPthe sake of
comparability of the coefficients between models, we transformed the indices in order to have

the same range of values, following the equation: (new index * max. value of the original index)

/ max. value of the new index. The results of this rotating analysigresented in Figures Al

All, in theappendix The reestimated coefficients are scattering closely around their total
effect, suggesting that the results of our main analysis are not driven by single activities. The
only exception is the positive effieof grandmotherhood on activities carried out with relatives,
which results to be mainly driven by the act

Second, as our outcome “at | east one activit
we estimatedhe relatedmodels using fixegkffects logit regressions. The results (available

upon request), do not highlight substantial differences to the main models reported here.

I n a further sensitivity analysi s, for the ¢

” 1]

frequent activities and at | east one acti vi
models in order to account for the measurement characteristic of the outcome variables. For the
same reason, we estimated Logistic regression méafelse out o me “ act i vi ti es
with friends” The results (available upon r e

be confirmed.

45 Discussion

Using data from Germany, this paper investigated the effects of grandparenthood and
grandparental childcare on engagement in leisure activities. Our results showed that, for both
men and women, neither grandparenthood per se nor engagement in grandehild ca
significantly affect participation in leisure activities, with one exception for men. Grandfathers
of two or more grandchildren tend to decrease the number of frequent leisure activities as

compared to their grandchildless counterparts, but they irectbas frequent engagement if
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they provide care to their grandchildren. Bordone and Arpino (2016) observe a similar pattern
with respect to subjective age: men agedbb60feel older when they have grandchildren.
However, this effect does not exist for gdéathers of the same age when they provide care for
their grandchildren. Against this background, one explanation for our findings could be related
to psychological effesf which makes men reduce the frequency of leisure activities when they
become grarfdthers, because subjective age is related to factors such as role involvement and
well-being. In contrast, providing care might boost their sense of purpose. Especially as it is
possible to do some of these activities together with their grandchildrésh wight be the
reason why the number of frequent activities increases aghis.aspecis an interesting

avenue foffuture research.

However, it must be said that the effects menticatsal/eare small and refer to the number of
frequent activitiesThis means, that grandfathers do not carry out less activities, but they
slightly reduce their frequency. We conclude that grandparenthood and grandchild care do not

have a noticeable impact on leisure activities and social networks.

We acknowledge that ste of the point estimates show large confidence intervals. One reason

for this is likely the limited within person variability, i.e. changes over tina¢ are exploited

by the fixedeffects models, that results in an uncertain estimate. Furthermoreyphetiof
grandparenthood and grandchild care on | ei
resources. Future research might consider stratifying the analyses according-ezsnoinic

status or age. Unfortunately, due to the small number of withisopechanges in our sample,

we could not do so in the present study. Another limitation to this study, relates to the relatively
long periods between survey waves in DEAS. Shorter periods would be more appropriate to
observe shoiterm effects of life cowse events as grandparenthood.

Although there is still not a univocal answer to whether and how grandparenthood and
grandparent al chil dcare affect grandparents’
conclude that previous analyses based on tvdssvariation approach might have
overestimated the effect of grandparenthood and grandchild care, possibly due to selection
effects. Our study contributes to this strand of the literature, showing that grandparenthood and
grandparental childcare do npositively affect participation in leisure activities and social
networks, but we also find that transitions into these new roles do not negatively affect social

‘N

participation. These (“non”)findings are par

For women in particular, we expected that especially being involved in grandparental childcare
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could lead them to carry out leisure activities less frequently and to shift their activities into the
family sphere, thus neglecting other important relatigys e.g. with friends. This was
however not confirmed in our study. Therefore, according to our findings grandparents and
grandchild caregivers should not be identified as arsktgroup with regard to their ability to

engage in leisure activities.
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4.6 Appendix

Table Al: Sample characteristics for the analysis of the grandparenthood efteking
sample 1)% or mean and standard deviation, by gender

Women Men
Mean Mean
% stp) | P (StD))
Number of regular activities {D2)! 5(515;9) (5155 2)
_ 1 2.60 2.70
Number of frequent activities {8) (1.43) (1.40)
Activities carried out with friends and 1.43 1.15
others (66)* (1.32) (1.21)
At least one activity carried
out with relatives (0;1) 13.10 7.36
No grandchildren 74.71 72.66
1 Grandchild 10.02 10.62
2 Grandchildren 9.05 8.99
3+ Grandchildren 6.22 7.72
Provide grandchild care 10.02 8.87
In a relationship 82.40 92.40
Working 60.50 52.08
Not working 13.71 8.21
Shortterm retired (66 years) 13.10 16.72
Mediumterm ret. (612 years) 7.23 11.95
Long-term retired (13 5.46 11.04
High income 26.08 40.68
Medium income 34.54 31.38
Low income 31.50 22.09
Income (missing) 7.88 5.85
Physical functioning (SF36000) ?175151) ?fs'?fl)
Age: 40- 49 20.69 12.91
50-59 4441 37.84
60- 69 24.33 29.57
70-79 8.90 16.72
80+ 1.67 2.90
NT (individuatyear observations) 2,565 2,642
N (individuals) 1,023 1,068

Source: Ger man Ageing Sur v HKoe: 1 \Ialbes &jer. to theemnirioal range aad a b o r ¢
not to the theoretical possible range.
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Table A2: Sample characteristics for the analysis of the grandchild care effedirig
sample 2)% or mean and standard deviation, by gender

Women Men
Mean Mean
% stp) | P (StD))
_ 1 5.22 5.29
Number of regular activities {02) (2.04) (1.96)
g 2.56 2.68
Number of frequent activities {8) (1.41) (1.36)
Activities carried out with friendand 1.28 0.96
others (66)* (1.27) (1.12)
At least one activity carried
out with relatives (0;1) 11.00 6.69
No grandchildren 48.74 41.44
1 Grandchild 12.58 14.28
2 Grandchildren 14.71 14.77
3+ Grandchildren 23.97 29.51
Providegrandchild care 4.71 4.57
In a relationship 75.81 90.13
Working 41.58 33.09
Not working 12.48 5.66
Shortterm retired (66 years) 15.06 16.23
Mediumterm ret. (612 years) 13.13 18.55
Long-term retired (13*) 17.74 26.47
High income 28.94 34.81
Medium income 34.13 33.92
Low income 29.06 25.54
Income (missing) 7.87 5.73
Physical functioning (SF36000) ?Si?fl) ?fé_eg’s)
Age: 40- 49 13.61 7.59
50- 59 31.29 23.62
60- 69 26.81 27.43
70-79 22.42 31.93
80+ 5.87 9.44
NT (individuatyear observations) 2,565 2,642
N (individuals) 1,023 1,068

Source: Ger man Ageing Sur v Noe: 1 \Iakbes &jer. to theemndirioat range aad a b o r ¢
not to the theoretical possitiange.
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Table A3: Sample characteristics for the analysis of the grandchild care effedirtig
sample 3)% or mean and standard deviation, by gender

Women Men
Mean Mean
% stp) | P (StD))
_ 1 5.26 5.35
Number of regular activities {02) (2.03) (1.96)
g 2.57 2.71
Number of frequent activities {8) (1.41) (1.37)
Activities carried out with friends and 1.26 0.97
others (66)* (1.26) (1.12)
At least one activity carried
out with relatives (0;1) 12.41 7.40
No grandchildren 42.91 37.55
1 Grandchild 13.65 14.82
2 Grandchildren 16.22 15.78
3+ Grandchildren 27.22 31.85
Provide no grandchild care 84.54 86.91
First transition into Grandchild care 9.25 8.08
Cont. to provide care (over 2 waves) 5.13 3.97
Cont. toprovide care (over 3 waves)  1.07 1.04
In a relationship 76.33 90.78
Working 40.28 31.58
Not working 13.17 5.85
Shortterm retired (66 years) 16.39 16.97
Medium-term ret. (612 years) 13.82 19.39
Longterm retired (13*) 16.33 26.22
High income 28.55 34.33
Medium income 33.82 33.76
Low income 29.65 26.27
Income (missing) 7.98 5.64
, . 83.71 86.81
Physical functioning (SF36-000) (20.77) (18.33)
Age: 40- 49 12.50 6.92
50-59 31.57 22.99
60- 69 28.89 28.66
70-79 21.86 32.51
80+ 5.19 8.92
NT (individuatyear observations) 2,565 2,642
N (individuals) 1,023 1,068

Source: Ger man Ageing Sur v HKoe: 1 \Ialbes &jer. to theemnirioal range aad a b o r ¢
not to thetheoretical possible range.
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Regression Models: Main Analysis

Table A4: Coefficients and Std. Err. of number of grandchildren on all ooéceariables, from linear fixeeffects regression amomgen

(Figure 2 in the Main Document).

No. of regular activities

No. of frequent activities

Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref. ref.
1 Grandchild -0.080 (0.172) 0.103 (0.127) -0.005 (0.031) -0.155 (0.134)
2 Grandchildren -0.277 (0.218) -0.410 (0.171) 0.026 (0.040) -0.089 (0.164)
3+ Grandchildren -0.338 (0.253) -0.370 (0.203) 0.065 (0.049) -0.109 (0.191)
In relationship -0.064 (0.214) -0.135 (0.169) -0.015 (0.032) -0.319" (0.118)
Employed ref. ref. ref. ref.
Not-employed 0.649" (0.215) 0.637" (0.179) 0.059 (0.034) -0.135 (0.146)
Not employed 0.243 (0.201) 0.319 (0.187) 0.028 (0.038) -0.069 (0.161)
Shortterm retired 0.135 (0.336) 0.129 (0.274) 0.076 (0.053) -0.083 (0.245)
Mediumterm 0.076 (0.451) 0.177 (0.347) 0.132 (0.067) -0.005 (0.315)
retired
Physical 0.006 (0.005) 0.006 (0.003) 0.001 (0.001) 0.002 (0.003)
functioning
High income 0.031 (0.200) -0.195 (0.137) -0.017 (0.032) 0.210 (0.133)
Mediumincome 0.165 (0.159) -0.003 (0.114) -0.022 (0.026) 0.116 (0.105)
Low income ref. ref. ref. ref.
Missing 0.111 (0.253) -0.048 (0.198) -0.051 (0.035) 0.077 (0.174)
40- 49 years -0.250 (0.299) -0.056 (0.231) 0.023 (0.060) 0.174 (0.206)
50- 59 years -0.309 (0.154) -0.204 (0.132) -0.052 (0.031) -0.019 (0.116)
60- 69 years ref. ref. ref. ref.
70- 79 years 0.124 (0.248) -0.404 (0.209) -0.003 (0.025) 0.238 (0.154)
80- 91 years -0.343 (0.395) -1.025" (0.355) 0.020 (0.069) 0.068 (0.240)

Table A4 (continued)

(continued on next page)



Interview y. 2002 -0.261 (0.225) -0.405 (0.167) 0.285" (0.054) 0.158 (0.163)
Interview y. 2008 ref. ref. ref. ref.

Interview y. 2011 -0.059 (0.107) 0.124 (0.080) -0.010 (0.016) -0.056 (0.073)
Interviewy. 2014 -0.612™ (0.137) -0.151 (0.102) -0.018 (0.022) 0.041 (0.102)
No. of regular 0.002 (0.006) 0.112" (0.025)
Activities

Constant 4.710" (0.542) 2.088" (0.431) -0.004 (0.110) 0.565 (0.412)
R? 0.094 0.096 0.092 0.043

NT (N) 1657 (687) 1657 (687) 1657 (687) 1657 (687)

B= Regression Coefficients, SsElusterrobust standard errors. NTrm. of individual*year observations, N = no. of individuals.

*p<0.10, p< 0.05,” p<0.01,

*kk

p<0.001



Table A5: Coefficients and Std. Err. of number of grandchildren and grandchild care on atheutaoables, from linear fixeeffects regression
amongmen (Figure 2 in the Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref. ref.
1 Grandchild -0.085 (0.176) 0.102 (0.128) -0.006 (0.031) -0.154 (0.136)
2 Grandchildren -0.289 (0.228) -0.413 (0.175) 0.022 (0.041) -0.085 (0.170)
3+ Grandchildren -0.357 (0.277) -0.376 (0.220) 0.059 (0.050) -0.103 (0.205)
Grandchild care 0.043 (0.194) 0.011 (0.163) 0.013 (0.035) -0.014 (0.134)
In relationship 0.576 (0.360) 0.333 (0.290) -0.033 (0.056) -0.351 (0.244)
Employed ref. ref. ref. ref.
Not employed 0.648" (0.216) 0.637" (0.180) 0.059 (0.034) -0.134 (0.146)
Shortterm retired 0.243 (0.201) 0.319 (0.187) 0.028 (0.038) -0.069 (0.161)
Mediumterm 0.135 (0.336) 0.129 (0.274) 0.076 (0.053) -0.082 (0.245)
retired
Longterm retired 0.078 (0.451) 0.177 (0.347) 0.133 (0.067) -0.006 (0.315)
Physical 0.006 (0.005) 0.006 (0.003) 0.001 (0.001) 0.002 (0.003)
functioning
High income 0.032 (0.200) -0.194 (0.137) -0.017 (0.032) 0.210 (0.134)
Medium income 0.165 (0.160) -0.003 (0.114) -0.022 (0.026) 0.116 (0.106)
Low income ref. ref. ref. ref.
Missing 0.111 (0.253) -0.048 (0.198) -0.051 (0.035) 0.077 (0.174)
40- 49 years -0.250 (0.299) -0.056 (0.231) 0.023 (0.060) 0.174 (0.206)
50- 59 years -0.309 (0.154) -0.204 (0.132) -0.052 (0.031) -0.019 (0.116)
60 - 69 years 0.000 () 0.000 () 0.000 () 0.000 ()
70- 79 years 0.125 (0.248) -0.403 (0.209) -0.002 (0.025) 0.238 (0.155)
80- 91 years -0.340 (0.396) -1.024" (0.356) 0.021 (0.069) 0.067 (0.241)

(continued on next page)



Table A5 (continued)

Interview y. 2002 -0.260 (0.224) -0.405 (0.167) 0.286~ (0.054) 0.158 (0.163)
Interview y. 2008 ref. ref. ref ref

Interview y. 2011 -0.060 (0.107) 0.124 (0.080) -0.010 (0.016) -0.056 (0.074)
Interview y. 2014 -0.614™ (0.137) -0.152 (0.102) -0.018 (0.023) 0.042 (0.102)
Number of regular 0.002 (0.006) 0.112" (0.025)
activities

Constant 47117 (0.540) 2.088" (0.431) -0.004 (0.110) 0.565 (0.412)
R? 0.094 0.096 0.092 0.043 0.094
NT (N) 1657 (687) 1657 (687) 1657 (687) 1657 (687)

B= Regression Coefficients, SsElusterrobust standard errors. NTrm. of individual*year observations, N = no. of individuals.

*p<0.10, p< 0.05,” p<0.01,

*kk

p<0.001



Table A6: Coefficients and Std. Err. of number of grandchildren on all outcome variables, from lineazffed regression amomgomen
(Figure 3 in the Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others
B S.E. B S.E. B S.E. B S.E.

No Grandchildren ref. ref. ref ref
1 Grandchild -0.033 (0.156) -0.065 (0.127) 0.090 (0.041) 0.107 (0.120)
2 Grandchildren -0.090 (0.212) -0.024 (0.171) 0.066 (0.048) 0.075 (0.156)
3+ Grandchildren 0.165 (0.273) 0.4171 (0.218) 0.074 (0.059) -0.036 (0.206)
In relationship 0.053 (0.199) -0.025 (0.174) -0.024 (0.042) -0.475" (0.167)
Employed ref. ref. ref ref
Not-employed 0.448" (0.168) 0.423" (0.150) 0.026 (0.030) -0.258 (0.136)
Retired 0.708" (0.193) 0.557" (0.182) -0.038 (0.037) -0.283 (0.143)
Mediumterm 0.707 (0.317) 0.066 (0.252) -0.105 (0.059) -0.467 (0.217)
retired
Long-term retired 0.649 (0.468) -0.212 (0.377) -0.060 (0.089) -0.410 (0.312)
Physical 0.003 (0.003) 0.005 (0.003) -0.001 (0.001) -0.002 (0.002)
functioning
High income -0.005 (0.151) -0.087 (0.130) 0.034 (0.036) 0.076 (0.117)
Medium income 0.090 (0.125) -0.093 (0.111) -0.003 (0.032) 0.095 (0.101)
Low income 0.000 () 0.000 () 0.000 () 0.000 )
Missing 0.161 (0.190) -0.124 (0.166) 0.049 (0.048) 0.120 (0.146)
40- 49 years 0.124 (0.235) -0.019 (0.193) 0.070 (0.055) -0.085 (0.180)
50- 59 years 0.081 (0.146) 0.081 (0.123) 0.039 (0.033) -0.086 (0.111)
60- 69 years 0.000 () 0.000 () 0.000 () 0.000 )
70- 79 years -0.079 (0.213) -0.008 (0.173) 0.064 (0.048) -0.019 (0.135)
80- 91 years -0.505 (0.425) -0.373 (0.355) 0.354" (0.126) -0.626 (0.267)

(continued on next page)



Table A6 (continued)

Interview y. 2002 0.186 (0.174) -0.257 (0.1247) 0.273" (0.051) 0.231 (0.142)
Interview y. 2008 ref. ref. ref ref

Interview y. 2011 0.035 (0.091) 0.211 (0.074) 0.033 (0.019) -0.023 (0.072)
Interview y. 2014 -0.554™ (0.116) -0.105 (0.095) 0.018 (0.026) 0.210 (0.093)
Number of regular 0.009 (0.007) 0.157" (0.023)
activities

Constant 5.003" (0.356) 2.085" (0.308) 0.047 (0.090) 1.175" (0.266)
R? 0.081 0.066 0.076 0.068

NT (N) 1977 (816) 1977 (816) 1977 (816) 1977 (816)

B= Regression Coefficients, SFElusterrobust standard errors. NTrne. of individual*year observations, N = no. of individuals.

*p<0.10, p<0.05,” p<0.01,

*kk

p<0.001



Table A7: Coefficients and Std. Err. ofumber of grandchildren on all outcome variables, from linear fetesgtts regression amomgomen
(Figure 3 in the Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carriedout with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren 0.000 0.000 0.000 0.000
1 Grandchild -0.112 (0.157) -0.081 (0.136) 0.084 (0.040) 0.082 (0.123)
2 Grandchildren -0.202 (0.218) -0.047 (0.181) 0.057 (0.050) 0.041 (0.160)
3+ Grandchildren 0.029 (0.280) 0.383 (0.227) 0.063 (0.062) -0.078 (0.207)
Grandchild care 0.272 (0.176) 0.055 (0.150) 0.023 (0.042) 0.084 (0.132)
In relationship 0.039 (0.199) -0.028 (0.174) -0.025 (0.042) -0.479" (0.167)
Employed ref. ref. ref ref
Not-employed 0.455" (0.169) 0.424" (0.150) 0.027 (0.030) -0.256 (0.137)
Shortterm retired 0.698™ (0.195) 0.550" (0.183) -0.039 (0.038) -0.285 (0.143)
Mediumterm 0.697 (0.317) 0.064 (0.252) -0.106 (0.059) -0.470 (0.218)
retired
Longtermretired 0.649 (0.469) -0.212 (0.377) -0.060 (0.090) -0.410 (0.312)
Physical 0.003 (0.003) 0.005 (0.003) -0.001 (0.001) -0.002 (0.002)
functioning
High income -0.007 (0.151) -0.087 (0.130) 0.034 (0.036) 0.076 (0.117)
Medium income 0.077 (0.126) -0.096 (0.112) -0.004 (0.032) 0.091 (0.102)
Low income ref. ref. ref ref
Missing 0.159 (0.189) -0.124 (0.166) 0.049 (0.048) 0.119 (0.146)
40- 49 years 0.127 (0.235) -0.018 (0.193) 0.071 (0.055) -0.084 (0.180)
50- 59 years 0.084 (0.146) 0.081 (0.123) 0.039 (0.033) -0.085 (0.112)
60- 69 years ref. ref. ref ref
70- 79 years -0.075 (0.213) -0.007 (0.173) 0.064 (0.048) -0.017 (0.135)
80- 91 years -0.492 (0.425) -0.371 (0.354) 0.355 (0.126) -0.623 (0.268)

(continued on next page)



Table A7 (continued)

*k

Interview y. 2002 0.190 (0.174) -0.256 (0.1247) 0.273 (0.051) 0.232 (0.142)
Interview y. 2008 ref. ref. ref ref

Interview y. 2011 0.034 (0.091) 0.211 (0.074) 0.033 (0.019) -0.024 (0.072)
Interview y. 2014 -0.557" (0.116) -0.106 (0.095) 0.017 (0.026) 0.209 (0.093)
Number of regular 0.009 (0.007) 0.156" (0.023)
activities

Constant 5.014™ (0.356) 2.087" (0.308) 0.049 (0.090) 1.187" (0.266)
R? 0.084 0.066 0.076 0.068

NT (N) 1977 (816) 1977 (816) 1977 (816) 1977 (816)

B= Regression Coefficients, SFElusterrobust standard errors. NTrne. of individual*year observations, N = no. of individuals.

*p<0.10, p<0.05,” p<0.01,

*kk

p<0.001



Table A8: Coefficients and Std. Err. eiumber of grandchildren and grandchild care on all outcome variables, from lineaeffixets regression
amongmen (Figure 4 (A) in Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref ref
1 Grandchild 0.090 (0.151) 0.185 (0.113) 0.033 (0.028) -0.140 (0.117)
2 Grandchildren 0.050 (0.179) -0.128 (0.136) 0.028 (0.034) -0.015 (0.132)
3+ Grandchildren -0.076 (0.204) -0.143 (0.156) 0.063 (0.037) -0.112 (0.153)
Grandchild care 0.259 (0.156) 0.245 (0.126) 0.009 (0.032) 0.133 (0.100)
In relationship 0.124 (0.226) 0.032 (0.179) -0.021 (0.032) -0.334 (0.140)
Employed 0.000 () 0.000 () 0.000 () 0.000 ()
Not-employed 0.692™ (0.185) 0.688" (0.152) 0.051 (0.033) -0.294 (0.132)
Shortterm retired 0.509 (0.164) 0.599™ (0.151) -0.020 (0.034) -0.146 (0.124)
Mediumterm
retired 0.525 (0.246) 0.514 (0.207) 0.037 (0.047) -0.197 (0.172)
Long-term retired 0.600 (0.313) 0.489 (0.252) 0.057 (0.055) -0.117 (0.209)
Physical
functioning 0.008" (0.003) 0.007" (0.002) 0.000 (0.001) 0.003 (0.002)
High income 0.037 (0.142) -0.156 (0.105) -0.030 (0.025) 0.131 (0.089)
Mediumincome 0.149 (0.107) -0.009 (0.082) -0.011 (0.019) 0.063 (0.067)
Low income ref. ref. ref ref
Missing 0.175 (0.176) 0.025 (0.141) -0.010 (0.032) 0.154 (0.114)
40- 49 years -0.339 (0.268) -0.138 (0.202) 0.070 (0.057) 0.036 (0.179)
50- 59 years -0.282 (0.137) -0.164 (0.115) -0.014 (0.028) -0.107 (0.100)
60- 69 years ref. ref. ref ref
70- 79 years 0.025 (0.160) -0.180 (0.131) -0.047 (0.026) 0.164 (0.093)
80- 91 years -0.244 (0.235) -0.537" (0.189) -0.016 (0.037) 0.201 (0.134)

(continued on next page)



Table A8 (continued)

Interview y. 2002 -0.077 (0.150) -0.226 (0.112) 0.256" (0.035) 0.194 (0.101)
Interview y. 2008 ref. ref. ref ref

Interview y. 2011 -0.217" (0.076) -0.002 (0.055) -0.011 (0.011) -0.020 (0.051)
Interview y. 2014 -0.850" (0.101) -0.365" (0.076) -0.014 (0.018) 0.048 (0.073)
Number of regular

activities 0.004 (0.004) 0.114" (0.017)
Constant 4.469™ (0.364) 2.010" (0.291) 0.015 (0.072) 0.391 (0.240)
R2 0.107 0.095 0.092 0.047

NT (N) 3019 (1262) 3019 (1262) 3019 (1262) 3019 (1262)

B= Regression Coefficients, SFElusterrobust standard errors. NTrne. of individual*year observations, N = no. of individuals.

*p<0.10, p<0.05,” p<0.01,

*kk

p<0.001



Table A9: Coefficients and Std. Err. of number of grandchildren and grandchild care on all outcome variables, from lineiefitsecegression
amongwomen (Figure 5 (A) in Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref ref
1 Grandchild 0.039 (0.151) 0.011 (0.124) 0.067 (0.038) 0.090 (0.121)
2 Grandchildren -0.163 (0.189) -0.025 (0.152) 0.067 (0.041) 0.046 (0.141)
3+ Grandchildren 0.115 (0.238) 0.493" (0.178) 0.094 (0.053) 0.019 (0.169)
Grandchild care 0.238 (0.163) -0.100 (0.135) 0.011 (0.039) 0.152 (0.113)
In relationship -0.114 (0.173) -0.101 (0.135) 0.025 (0.029) -0.551" (0.119)
Employed ref. ref. ref ref
Not-employed 0.415 (0.149) 0.509™ (0.131) -0.002 (0.028) -0.160 (0.112)
Shortterm retired 0.516 (0.167) 0.535" (0.145) -0.042 (0.030) -0.177 (0.111)
Mediumterm 0.614 (0.240) 0.372 (0.197) -0.023 (0.046) -0.315 (0.160)
retired
Longterm retired 0.406 (0.318) 0.110 (0.253) -0.017 (0.059) -0.321 (0.208)
Physical 0.008™ (0.002) 0.006" (0.002) -0.001 (0.000) 0.001 (0.001)
functioning
High income 0.114 (0.126) 0.044 (0.104) 0.033 (0.029) 0.136 (0.089)
Medium income 0.071 (0.097) -0.009 (0.085) 0.013 (0.025) 0.071 (0.070)
Low income ref. ref. ref ref
Missing 0.294 (0.141) 0.048 (0.123) 0.033 (0.033) 0.050 (0.103)
40- 49 years 0.014 (0.212) -0.212 (0.173) 0.030 (0.049) -0.084 (0.161)
50- 59 years -0.094 (0.124) -0.127 (0.106) 0.003 (0.028) -0.017 (0.096)
60- 69 years ref. ref. ref ref
70- 79 years -0.103 (0.134) -0.188 (0.114) -0.028 (0.028) 0.102 (0.093)
80- 91 years -0.275 (0.242) -0.422 (0.200) 0.078 (0.053) -0.099 (0.151)

(continued on next page)



Table A9 (continued)

Interview y. 2002 0.331 (0.143) -0.048 (0.114) 0.256" (0.040) 0.238 (0.104)
Interview y. 2008 ref. ref. ref ref

Interview y. 2011 0.016 (0.072) 0.129 (0.059) 0.010 (0.015) 0.023 (0.053)
Interview y. 2014 -0.587" (0.093) -0.200° (0.076) -0.001 (0.021) 0.151 (0.070)
Number of regular 0.007 (0.005) 0.159" (0.017)
activities

Constant 4.457" (0.306) 1.969" (0.240) 0.030 (0.066) 0.783" (0.199)
R? 0.095 0.069 0.065 0.074

NT (N) 3100 (1285) 3100 (1285) 3100 (1285) 3100 (1285)

B= Regression Coefficients, SFElusterrobust standard errors. NTrne. of individual*year observations, N = no. of individuals.

*p<0.10, p<0.05,” p<0.01,

*kk

p<0.001



Table A10: Coefficients and Std. Err. of number of grandchildren and grandchild care on atheutadables, from linear fixeelffects regression
amongmen (Figure 4 (B) in Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref ref
1 Grandchild 0.066 (0.145) 0.177 (0.108) 0.022 (0.027) -0.120 (0.114)
2 Grandchildren -0.001 (0.169) -0.175 (0.129) 0.057 (0.033) -0.052 (0.128)
3+ Grandchildren -0.066 (0.193) -0.140 (0.147) 0.096" (0.036) -0.114 (0.144)
First transition into 0.261 (0.140) 0.170 (0.110) 0.034 (0.030) 0.048 (0.092)
Grandchild care
Cont. to provide 0.036 (0.191) -0.090 (0.162) -0.042 (0.049) 0.086 (0.129)
care (over 2vaves)
Cont. to provide 0.283 (0.335) 0.244 (0.251) -0.112 (0.072) 0.039 (0.201)
care (over 3 waves
In relationship 0.158 (0.218) 0.051 (0.171) -0.022 (0.031) -0.324 (0.133)
Employed ref. ref. ref ref
Not-employed 0.652" (0.171) 0.686" (0.143) 0.045 (0.032) -0.304 (0.123)
Shortterm retired 0.556™ (0.157) 0.596™ (0.140) -0.011 (0.035) -0.154 (0.117)
Mediumterm 0.587 (0.230) 0.537" (0.191) 0.020 (0.047) -0.233 (0.161)
retired
Long-term retired 0.609 (0.292) 0.477 (0.235) 0.038 (0.054) -0.197 (0.197)
Physical 0.008" (0.003) 0.008™ (0.002) 0.000 (0.001) 0.003 (0.001)
functioning
High income 0.066 (0.135) -0.083 (0.102) -0.022 (0.025) 0.124 (0.086)
Medium income 0.162 (0.102) 0.041 (0.079) -0.009 (0.019) 0.069 (0.064)
Low income ref. ref. ref ref
Missing 0.188 (0.165) 0.077 (0.134) -0.001 (0.030) 0.172 (0.109)

(continued on next page)



Table A10(continued)

40- 49 years -0.417 (0.255) -0.155 (0.194) 0.073 (0.056) 0.145 (0.172)
50- 59 years -0.324 (0.126) -0.158 (0.107) -0.007 (0.029) -0.020 (0.096)
60- 69 years ref. ref. ref ref

70- 79 years 0.145 (0.143) -0.130 (0.119) -0.056 (0.025) 0.158 (0.086)
80- 91 years -0.051 (0.217) -0.423 (0.176) -0.006 (0.037) 0.182 (0.125)
Interview year -0.047 (0.143) -0.246 (0.108) 0.271" (0.034) 0.122 (0.096)
2002

Interview y. 2008 ref. ref. ref ref

Interview y. 2011 -0.228" (0.073) 0.002 (0.053) -0.009 (0.011) -0.009 (0.049)
Interview y. 2014 -0.883" (0.097) -0.374™ (0.074) -0.008 (0.017) 0.074 (0.071)
Number of regular 0.006 (0.004) 0.110™ (0.016)
activities

Constant 4.401" (0.349) 1.928™ (0.274) -0.003 (0.071) 0.451 (0.228)
R? 0.111 0.096 0.097 0.042

NT (N) 3353 (1395) 3353 (1395) 3353 (1395) 3353 (1395)

B= Regression Coefficients, SFElusterrobust standard errors. NTrne. of individual*year observations, N = no. of individuals.

*p<0.10, p<0.05,” p<0.01,

Kk

p<0.001



Table Al1l: Coefficients and Std. Err. of number of grandchildren and grandchild care on all ovmtmaaides, from linear fixegéffects regression
amongwomen (Figure 5 (B) in Main Document).

No. of regular activities No. of frequent activities  Activities carried out with  Activities carried out with

relatives friends or others

B S.E. B S.E. B S.E. B S.E.
No Grandchildren ref. ref. ref ref
1 Grandchild 0.058 (0.143) 0.047 (0.118) 0.083 (0.037) 0.139 (0.114)
2 Grandchildren -0.156 (0.174) -0.044 (0.140) 0.080 (0.040) 0.011 (0.132)
3+ Grandchildren 0.185 (0.218) 0.449" (0.169) 0.114 (0.050) -0.009 (0.152)
Provide no
grandchild care ref. ref. ref ref
First transition into 0.145 (0.137) -0.106 (0.116) 0.021 (0.034) 0.127 (0.096)
Grandchild care
Cont. to provide 0.085 (0.193) -0.208 (0.155) -0.061 (0.047) 0.106 (0.128)
care (over 2 waves
Cont. to provide 0.241 (0.334) -0.073 (0.257) 0.137 (0.087) -0.024 (0.200)
care (over 3 waves
In relationship -0.186 (0.160) -0.077 (0.123) 0.017 (0.030) -0.520™ (0.109)
Employed ref. ref. ref ref
Not-employed 0.369" (0.139) 0.457" (0.118) -0.022 (0.027) -0.153 (0.100)
Shortterm retired 0.441" (0.155) 0.501™ (0.131) -0.058 (0.031) -0.170 (0.104)
Mediumterm 0.467 (0.220) 0.330° (0.1279) -0.021 (0.046) -0.321 (0.147)
retired
Long-term retired 0.289 (0.294) 0.072 (0.232) -0.014 (0.059) -0.348 (0.192)
Physical 0.008" (0.002) 0.005° (0.002) -0.000 (0.000) 0.000 (0.001)
functioning
High income 0.083 (0.119) 0.023 (0.098) 0.042 (0.028) 0.053 (0.083)
Medium income 0.049 (0.091) -0.043 (0.079) 0.009 (0.024) 0.040 (0.066)
Low income ref. ref. ref ref
Missing 0.231 (0.131) 0.008 (0.118) 0.047 (0.032) 0.007 (0.096)

(continued on next page)



Table All(continued)

40- 49years -0.032 (0.198) -0.198 (0.161) 0.031 (0.049) -0.074 (0.150)
50- 59 years -0.067 (0.114) -0.072 (0.098) 0.006 (0.028) -0.023 (0.088)
60- 69 years 0.000 () 0.000 () 0.000 () 0.000 0
70- 79 years -0.096 (0.127) -0.152 (0.105) -0.029 (0.029) 0.142 (0.086)
80- 91 years -0.262 (0.235) -0.375 (0.191) 0.085 (0.052) -0.090 (0.146)
Interview y. 2002 0.309 (0.136) -0.070 (0.107) 0.288" (0.038) 0.261" (0.099)
Interview y. 2008 0.000 () 0.000 () 0.000 () 0.000 0
Interview y. 2011 0.021 (0.069) 0.116 (0.055) 0.011 (0.015) 0.028 (0.050)
Interview y. 2014 -0.602" (0.090) -0.215" (0.073) 0.000 (0.021) 0.145 (0.067)
Number of regular 0.007 (0.005) 0.157" (0.016)
activities

Constant 4.615™ (0.292) 2.013” (0.225) 0.021 (0.067) 0.834™ (0.189)
R? 0.089 0.063 0.081 0.073

NT (N) 3545 (1467) 3545 (1467) 3545 (1467) 3545 (1467)

B= Regression Coefficients, SFElusterrobust standard errors. NTre. of individual*year observations, N = no. of individuals.

*kk

*p<0.10, p<0.05,~ p<0.01,

p<0.001



Robustness checkdRotating the activities in the outcome

The grandparenthood effect (working sample 1)

Figure Al: Coefficients and 95% confidence intervals mmfmber of grandchildren on number of regular
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Figure A2: Coefficients and 95% confidence intervalsxafmber of grandchildren on doing at least one activity
with relatives (left panel) and number of activities done with friends or others (right panel),
from linear fixedeffects regression amomgen
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Figure A3: Coefficients and 95% confidence intervals mmfmber of grandchildren on number of regular

activities (left panel) and number of frequent activities (right panel), from linear-éiedts regression among
women
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Figure A4: Coefficients and 95% confidence intervalsiamber of grandchildren on doing at least one activity

with

relatives (left panel) and number

from linear fixedeffects regression amomgpmen

of activities done with friends or

others (right panel),
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The grandchild care effect (working sample 2)

Figure A5: Coefficients and 95% confidence intervalsgondchild care on number of regular activities (left
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Figure A7: Coeffidents and 95% confidence intervalsgsindchild care on number of regular activities (left

panel) and number of fr equent -efiects regression amenipmeénr i g ht
All activities —1—— All activities|  ———@—
Arts & crafts excluded ——— Arts & crafts excluded | ————@&——
Using computer excluded -+ Using computer excluded
Political meetings excluded -1t ——— Political meetings excluded{ ———&—
Meetings friends excluded -+ Meetings friends excluded
Crossword puzzles excluded ———— Crossword puzzles excluded
Gardening excluded B . — Gardening excludedq{ ———@—]
Going for a walk excluded T — Going for a walk excluded{ ———@—
Doing sports excluded4 ———F—@&——— Doing sports excluded
Artistic activities excluded —t Artistic activities excluded -
Visiting cultural events excluded B B — Visiting cultural events excluded
Visiting sporting events excluded N B Visiting sporting events excluded
Playing board games excluded| ————@&—— Playing board games excluded| —————@&—
Attending classes excludedq| ———@&—— Attending classes excluded| ————@—
T T T T T
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panel),

relatives (left panel) and number of activities done with friends or
from linear fixedeffects regression amomgpmen
All activities ro— All activities
Going for a walk excluded - — Going for a walk excluded - e
Doing sports excluded e — Doing sports excluded e
Artistic activities excluded e i — Artistic activities excluded ——
Visiting sporting events excluded B — Visiting sporting events excluded e
Playing board games excluded r——— Playing board games excluded ——
Attending classes excluded - B — Attending classes excluded - —————
T T T T T

121

pane



The grandchild care effect (working sample 3)

Figure A9: Coefficients and 95% confidence intervalsgodndchild care on number of regular activities (left
panel) and number of frequent -eHiects regvession aenemyen (r i ght pane
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Figure A10: Coefficients and 95% confidence intervalsgoandchild care on doing at least one activity with
relatives (left panel) and number of activities done with friends or others (right panel),
from linear fixedeffects regression amomgen
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Figure A11: Coefficients and 95% confidence intervalsgsndchild care on number of regular activities (left

panel) and number of fr eqguent -eHiectsregression aenengpménr i g ht
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from linear fixedeffects regression amomgpmen
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