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Abstract

This study aims to investigate the effect of infatntare received from the children,
understood as the instrumental component of ssaigport, on the cognitive functioning of
elderly parents. As the correlation between infdroaae and cognitive functioning is likely to
be driven by reverse causality or unobserved hgégreity, we use instrumental variables
(IV) approach with the gender ratio of the childras an instrument for the amount of
informal care that parents receive from their aleild Results from the IV models on data
from the Survey of Health, Ageing and RetiremenEurope highlight a significant negative
effect of the amount of informal care provided bg thildren on cognitive functioning of the
mothers. This hints that too much support may tesupassive behaviors of the elderly,

which in turn is detrimental for their cognitiverfctioning.
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1. Introduction

Parent-child relationships balance autonomy an@nlggnce over the life course until later in
life, when a role reversal typifies this dyadicatenship: elderly parents, who have been
providers of care to their children for most ofitHeses, become receivers of care from the
children (e.g. Silverstein et al. 1996).

Among the several dimensions of the parent-chilatimship, informal care provided by the
children to the parents is likely to have a digtingpact on cognitive functioning (Berkman et
al. 2000; Seeman and Crimmins 2001): this effeqt either be positive or negative. On the
one side, informal care may promote cognitive i@sde and provide cognitive reserve that
protects against impaired cognition (e.g. Glymauale 2008). Intergenerational relationship
have been suggested to promote cognitive functipbecause of the cognitive demands of
social interactions (i.e. communication, recalsbéred experiences and problem solving), the
reciprocal encouragement to engage in health-prieserbehaviors (e.g. medication
adherence), and the offsetting of harm to physacal cognitive function arising from highly
stressful events. Although suggestive, prior evigefreviewed in Fratiglioni et al. 2004)
hinting that social embeddedness may facilitatentivg resilience, remains inconclusive. On
the other side, some contrasting evidence emegggs ilverstein et al. 1996) in support of
the theory of social breakdow(Bengtson and Kuypers 1986), stating that excessare
received from the children may cause a loss ofreutty associated with relying on others for
the satisfaction of basic needs. This would in nggatively affect cognitive functioning.

The difficulty in establishing a temporal ordeg.iwhether cognitive change leads or follows
engagement/disengagement from social embeddedrassbeen the main critique to previous
research in this field (Hultsch et al. 1999).

Moreover, despite the large number of attemptsitofamily relations, quality and number of
social contacts, social support, and size of sauwdvorks to several health outcomes (e.g.
Krause et al. 1992; Lee et al. 1995; Seeman 1994 8t al. 2006; Silverstein and Bengtson
1994; Silverstein et al. 1996; Sugisawa et al. 1884 also reviews by Berkman et al. 2000;
Cohen 2004), to our knowledge so far no study lséabéshed a causal association between
the specific dimension of informal care receiveahirthe children and cognitive functioning
in later life.

Informal care is usually defined as a wide rangetasks performed by non-paid non-
professionals (i.e. family members, close relatiiesnds or neighbors). In this study, we

focus in particular on informal care, understoodtfas instrumental component of social



support (i.e. personal care, practical household, famd help with paperwork), provided by
children. The nature of the parent-child relatiopst unique and life-long. Moreover, when a
person grows old, retirement may act as a formisérdjagement from social interactions
and, at the same time, the number of ties holdstémdiecline. Friends and partner, similar in
age and lifestyle, become less likely to providenmal care; while children become a main
source of care (Antonucci 1990).

Understanding its effect on cognitive functionirsgaf high importance to plan intervention
that could postpone cognitive decline. Cognitivepanment among the older individuals
represents a major public health burden, espedialiyontexts of population ageing. Even
when it does not reach the threshold of dementagraisis, cognitive impairment is
associated with loss of quality of life, increasdependency, and higher health-related
expenditures (Albert et al. 2002; Ernst and Hay7199%ketsos et al. 2002; Tabert et al.
2002).

In this article, we aim to fill in a gap in thedrature by investigating the causal effect of
informal care to elderly parents provided by treeult children on the cognitive functioning
of the parents. In order to identify such an effee¢ use an instrumental variables (IV)
method on data from the Survey of Health, Ageind Retirement in Europe (SHARE). To
this end, SHARE is a powerful tool as it includesesies of cognitive tests and information
on several aspects of life such as work, familatrehships, housing, physical and mental
health as well as socio-demographic characteristics nationally-representative sample of
Europeans aged 50 or more from 13 countries.

The paper is organized as follows. We first revibe relevant literature and formulate our
hypothesis on the effect of informal care receifredh the children on cognitive functioning
of the parents (section two). The empirical stratagd validity of the instrument chosen are
discussed in section three. The fourth sectiorudises data and variables. Results and several
robustness checks are then presented in the fdttiom and section six sets out our

conclusions.

2. Background
In a context of increasing diversity of family fasnmand behaviors, classic studies have
expressed concern about levels of intergeneratisoatarity (e.g. Shanas et al. 1968;
Sussman 1953), exacerbated by family theorizingp@time (e.g. Burgess 1960; Parsons and
Bales 1955) that emphasized the centrality of thdear family and social disengagement by

older family members. However, recent evidence shoav still high frequency of
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intergenerational interaction between parents duldren even when not living together (e.g.
Attias-Donfut et al. 2005a; Hank 2007; Yi and FHAre®06) and family members remain an
important source of informal support crossing gahens (Attias-Donfut et al. 2005b; Blome
et al. 2009; Fokkema et al. 2008; Hank 2007; Ssien and Bengtson 1994).

Concerning the United States, Fingerman and calles¢2011) distinguished different types
of families on the basis of the proportion of meldiged adults who engage in various
patterns of intergenerational support: they foumat families with upward support favoring
parents were 28% of the study participants, widgdiency of aid averaging a few times a
year to monthly. Albertini and colleagues (2007 )aeed that 16% of elders in Europe are
recipient of instrumental support from childrenidig outside the household; additionally,
Bonsang (2009) showed that, on average, the 650fgaand older with at least one child in
Europe receive 5.6 hours of informal care per mdmtim children not living with them.

Not only the fact that informal care from the chéd is the largest source of long-term care
for the elderly (Norton 2000), but also the encgethdevelopment of family-provided care
to the frail elderly in order to slow down the ieasing costs of long-term care in ageing
societies, point to the relevance of identifyirgyetfects.

Several studies have argued the importance of lsemidéronment as a predictor of cognitive
outcomes among older adults. Fratiglioni and cglles (2004) discussed several ways
through which intergenerational support may be guibte against cognitive ageing: in
particular, thestress hypothessuggests that social support increases self-esteenbuffers
stress; therascular hypothesistates that social support is likely to stimulalesical activity
and therefore decrease cardiovascular diseased velnec involved in the progression of
dementia and Alzheimer’s disease. Empirical evidemas confirmed that social engagement
reduces the rate of cognitive decline (Barnes .e2@04; Ertel et al. 2008; Zunzunegui et al.
2003). On the contrary, Eisele and colleagues (R@@@nd no effect of the emotional
component of support on cognition. However, mostho$ research does not establish a
causal relation between social embeddedness amuitivegfunctioning and it combines
several forms of social support, varies in studysigie outcomes considered and
operationalisations used.

Yet, as parents and children redefine their rotedater life, informal care provided by
children may become the main form of intergeneraiosupport. This specific type of
support might rather be cognitively depleting, eefing a perceived loss of independence and
thus increasing the risk of depression in the g&ldmarent (Lee et al. 1995; Finkel et al. 2006;

Richeson and Trawalter 2005; Richeson et al. 2(R&3earch on the parent-child relationship
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has shown that elderly parents tend to prefer fanat autonomy for as long as possible
before relying on their children’s informal carehie children observing their parents
growing old tend to provide them with vigorous amtsuof care (Lawton et al. 1994).

The theory of social breakdownKuypers and Bengtson 1973) provides a social-
psychological framework for the potential negativensequences of informal care on
psychological well-being (see also Seeman et &6)19t asserts that the elderly in Western
society may experience loss of coping abilities &hd development of a sense of
incompetence as a consequence of unique sociajamiaations in late life (e.g. role loss,
vague or inappropriate normative information, aaklof reference groups).

In the same vein, the conceptle&rned helplessnegderived from animal psychology in
the early 1970s, e.g. Seligman 1974) would defwsé individuals (in our case, the parents)
who have learned over time that their actions eeffective, because someone else intervenes
and acts in their place (in our case, the wellrtimed children). Unlike emotional support,
the receipt of informal care from the (over invayechildren may erode self-confidence,
which in turn can foster the process of cognitigeiag either directly causing skills to
atrophy or by creating negative emotions, leaddpression and discourage elderly people
from engaging in cognitive stimulating and physiaefivities (e.g. Brown et al. 2005; Pennix
et al. 1998). Empirical evidence shows that infdrozae may result in negative reactions on
the receivers, including higher depression (e.glf\\amd Agree 2004), poorer emotional
well-being and greater emotional strain (e.g. 3dtain et al. 1996). Increased inactivity and
risk for onset of disability (e.g. Seeman et aP@Qin older adults who receive informal care
in a manner that fosters dependency provide additimdirect evidence of a negative effect
of informal care on mental well-being of older pare
We thus expect that the (well-intentioned) helplo@davior of the children in carrying over
the basic tasks of daily life (such as personat,daousework and administrative paperwork),
which are important to maintain self-control ovése town lifé, may result into lower
cognitive functioning, by favoring passive behawbéthe parents.

In other words, we argue that the simple mecharsigroalleduse-it-or-lose-itis at work:
this idea, earlier proposed by Sorenson (1938)fartder elaborated by several scholars (see
Salthouse 2006 for an evaluation of its validitglggests that an under-stimulating

environment may not prevent or may even accelénagrocess of cognitive decline; while

2 As shown by psychologists’ experiments, older pespself-confidence may be enhanced also by littkks

(see for example Langer and Rodin 1976; Searlk £985).



being engaged in cognitively stimulating activitieay halt the cognitive decline associated
with ageing (e.g. Engelhardt et al. 2010).

In this study, we aim to test the causal direcodthe effect of informal care provided to the
parents by the children on the parents’ cognitivacfioning. The mixed results of the

literature justify the following empirical analysis order to determine the dominating causal
effect of informal care received from the child@mthe cognitive functioning of the parents.
Because women are more likely to receive informalec(e.g. Arber and Ginn 1993;

Tomassini et al. 2003), gender-specific analysdsbeicarried.

3. Empirical strategy

The aim of the empirical analysis is to measurestifiect of informal carelC,) provided by
the adult children to their older parents on thgnitive functioning of the parentsZ(). The
eqguation to be estimated is the following:

C =X/'B+ylIC +¢&, (1)
where X, is a vector of control variables that are likedyoe related to cognitive functioning,
y and the vectorS are parameters to be estimated, anis the error term. Under the
assumption that the error term is uncorrelatedCoandX;, the parameter of interegt can

be estimated by Ordinary Least Squares. This assamjig unlikely to hold in the present
context for at least three reasons. First, unolesecharacteristics such as unobserved health
are likely to be correlated with both cognitive étioning and informal care (omitted variable
bias). Second, informal care is likely to be endmges to cognitive functioning (reverse
causality): on the one hand, older individuals wdtver cognitive functioning are likely to
need more support resulting in an increase in #gmaahd for informal care; one the other
hand, older parents with lower cognitive functianiare likely to have a lower bargaining
power in the joint decisions with the children désg in a lower receipt of informal care
(Sloan et al. 1997 Third, the measure of informal care is likely tdfer from measurement
error resulting in an attenuation bias in the eaterof the coefficient of interest.

In order to identify the causal effect of informehre from the children on cognitive
functioning of the parents, we therefore use anapyproach. The instrument, to be valid,

should be related to the receipt of informal card ahould not be correlated with the error

® This possibility occurs in a model of strategich&agiour when the parent has a stronger prefereace f

receiving informal care from the child(ren) thae tthild(ren) are willing to offer.



term of the structural equatior; (). The candidate chosen as a valid instrumentrfimrmal

care is the gender mix of the children, becaugdefollowing reasons. First, this variable is
related to the endogenous variable, informal caeeived from the children: numerous
studies showed that daughters provide more catteeto parents than sons do (e.g. Horowitz
1985; Spitze and Logan 1990), women are usually ssekin-keepers (see Walker et al.
1995, for a review) and a consistent amount ofistudn intergenerational contact agrees that
daughters are more likely than sons to have freqoentact with parents (Bordone 2009;
Gerstel and Gallagher 1993; Kaufman and Uhlenb888;1Nauck 2009; Rossi 1993). Vice
versa, parents were found to have more detachatiored with sons than with daughters
(Silverstein et al. 2010). Based on previous lite® we could therefore expect parents with
more daughters to receive more informal care thase who have more sons. Second, the
gender of the children is a natural outcome thatassibly randomly distributed with respect
to major sources of heterogeneity such as prefeseand ability. We can thus argue that it is
not related to the error term of the cognitive fimwing equation: the gender of the children
can be argued to be exogenous, conditional on dgingbar of children, given that the only
way parents can influence the gender ratio of ttigiidren is by having more childrérlhis
identification strategy has also been used to ifjetite causal effect of informal care on
formal care by Lo Sasso and Johnson (2002), Vanudauand Norton (2004, 2008), and
Charles and Sevak (2005). Section 5.3.1 providesoee extensive discussion about the
exclusion restriction assumption.

Equation (1) is thus estimated by using the 2-Staggest Squares (2SLS) estimator and the

proportion of daughters as an instrument for infalroare.

4. Data
4.1. The sample

* In order to check whether the proportion of daaghts randomly assigned and thus provides a goods of
exogenous variation to identify the causal effefcinformal care on cognitive functioning, we reged the
proportion of daughters on all the control variatieat we use in our model (see below for the dasmn of the
control variables). The “overall” F-test of the nebddoes not reject the hypothesis that the proportf
daughters is not related to any control includethenmodel. This result provides some suggestigeece that
the share of daughters is randomly assigned aandssduals, at least among the observables inaudethe
model. Note however that we observe some smabtatistically significant differences across coig#r It thus
justifies the inclusion of country dummies in th@del to take into account those small discrepanageess

countries. Full results are presented in TablerAAppendix.



The empirical analysis is based on the pooled &tata the first (2004, release 2.5) and
second wave (2006-2007, release 2.5) of Snevey of Health, Ageing and Retirement in
Europe(SHARE)® SHARE includes extensive information on healthpkyment, financial
situation, family and activities of a representatsample of the 50+ non-institutionalised
population in 13 European countries (Boérsch-Supéanale 2005; 2008). The 30,000
interviewed persons born in or before 1954 commfoountries ranging from Scandinavia to
the Mediterraneah.Data were collected using a computer assistedopatsinterviewing
(CAPI) program, supplemented by a self-completiapgr and pencil questionnaire. For more
details on the sampling procedure, questionnainéecd and fieldwork methodology, we refer
readers to Boérsch-Supan and Jiirges (2005; 2008).

For the following analysis, we restrict the sampenon-working individuafs aged 65 or
above (27,197 observations) who have at least bitek (23,986 observations) and do not live
with any of their children (20,612 observations)e Wxclude individuals living with their
children because in case of coresidence betweepatieat and the child, it is not possible to
identify the amount of informal care provided by tthildren, if any. Moreover, we discard
observations with missing or unreliabiealues for the variables of interest or the cdstro

The analytical sample includes 19,674 observations.

4.2. The measures of cognitive functioning

SHARE measures cognitive functioning of all respamtd by using short and simple tests of
episodic memory (learning and recall), executivactioning (verbal fluency), numeracy
(arithmetical calculations), and orientation in ¢éinin the episodic memory task, participants

were asked to memorize ten common words, andttadisnany of these words as they could

® Since we pool the first and second wave of SHARE have two observations for many individuals obser

in the sample. In the empirical analysis we thussent the standard error clustered at the indiVitheel.
Section 5.3.4 presents a robustness check by ¢stgaur model for each wave separately.

®SHARE data include thirdteen European countriesstéa, Belgium, Czech Republic, Denmark, France,
Germany, Greece, Italy, the Netherlands, PolandinfSgweden, and Switzerland.

" More information can be found on the SHARE websitep://www.share-project.org/.

8 Working individuals aged 65 or more represent thas 1.6% of the sample.

° We found some implausibly high value in the flugtest score (defined below). In order to correctthis, we
dropped from the analysis the observations thaeaeove the 99percentile of the distribution of the fluency

test score. The §9ercentile corresponds to 40 names of animalsioreed within one minute.



remember in one minute. The immediate recall phasie place just after the interviewer had
read out the ten words, while the delayed recadisphoccurred after completing the fluency
and the numeracy tests. For the fluency task, resgds had to name as many different
animals as possible in one minute. Numeracy wassasd by asking a few questions that
involve simple calculations based on real life &litons. Respondents who correctly answer
the first question were asked a more difficult ombjle those who made a mistake were
asked an easier offe Additionally, SHARE’s orientation test consists the completion of

tasks requiring to think about the current date. @ay of the month, month, year and day of

the week).

We use principal component analysis in order tolmamthe scores from these five cognitive
tests into a more general index of cognitive fuwmung, defined as the first principal
component! We obtain an indicator that we normalize with aameero and unit variance.
The distribution of our measure of cognitive funoing is shown in Figure 1 and is close to

the normal distribution.

[Figure 1 about here]

4.3, The measure of informal care

Informal care is measured as the sum of care asidtasce received by the respondents

and/or their spouse from all their childrénin SHARE, informal care includes personal care

10 A first mathematical task is given to the intewee: “If the chance of getting a disease is 10qgeett, how
many people out of one thousand would be expectgetthe disease?” If the first item was answevezhgly,
the interviewee got the following question, aftdrieh the numeracy test was stopped, independehtishether
the answer was correct. “In a sale, a shop isngedlll items at half price. Before the sale, a safsts 300 (local
currency). How much will it cost in the sale?” Het first item was answered correctly, a secondtopuesvas
posed: “A second hand car dealer is selling a @ab6§000 (local currency). This is two-thirds of atht costs
new. How much did the car cost new?” Only if botte tfirst and second numeracy items were answered
correctly, the interviewee was asked to answerstdaestion: “Let's say you have 2,000 (local cww® in a
savings account. The account earns ten percemégtteach year. How much would you have in the aicat
the end of two years?”

' We have also combined those five cognitive testest using the simple mean of the standardisecevaflu
each test score and obtained results in line witheé obtained using the first component of the cgrad
component analysis.

2 1n SHARE, information regarding informal care piders is collected for only up to three potentigbrmal

caregivers. So, if the respondents and/or theiuspdave more than three children who provide tbar, it is
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(e.g. dressing, bathing or showering, eating, iggtin or out of bed, and using the toilet),
practical household help (e.g. home repairs, gandentransportation, shopping, and
household chores), and help with paperwork (ellindiout forms, and settling financial or
legal matters). The measure of informal care isvddrfrom three questions that describe the
relationship with the caregiver (if any), the fregay (daily, weekly, monthly or less often) of
the care received and the average number of haursgy/week/month/year respectivély.
Following Bolin et al. (2008) and Bonsang (2009 wansform these variables into a
measure of the average total number of hours ofnmdl care received from the children per
month: if the respondents answered that they redeinformal care almost every day, we
multiplied the number of hours received on a typitay by 30; if the care was received
almost every week, the number of hours per weele waultiplied by 30/7; if care was on a
monthly basis, the number of hours per months veg &s it is from the answer; finally, if
the respondents answered that they received infarana less often than monthly, they were
asked to give an estimate of the total number af$of informal care received over past year
and we divided this amount by 12.

4.4, Control variables

As control variables, we include country dummies¢oount for cross-national differences in
cognitive functioning due to differences in culiusad institutional backgrounds. We include
a dummy that is equal to one if the respondent veeis abroad. We also control for gender,
age, years of education (number of years of educathlculated according to the ISCED-97
classification (OECD 1999)), whether the individliges in a single household or not, and
for the number of children. Health and functiontdtss are considered by including the

number of mobility limitation¥, the number of limitations with activities of dailiving

possible that our variable of informal care undénestes the amount of informal care received frdithe
children.

13 For the observations where the average numberoofshper day/week/month/year is missing or clearly
unreliable (for instance, when the individual rapareceiving more than 18 hours of care per daynfome
caregiver), we have imputed the sample averagheohtimber of hours of care received from the clufcthe
corresponding frequency (daily/weekly/monthly/ygarWhen the frequency is missing, we have imputed
sample average number of hours of care receivethpath from the child.

141t corresponds to the number of limitations withbility, arm function and fine motor function reped by the
respondent. These are: Walking 100 metres; Sifingbout two hours; Getting up from a chair aftiting for

long periods; Climbing several flights of stairsthaut resting; Climbing one flight of stairs withoresting;
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(ADL) (Katz et al. 1970Y, and three dummy variables that are equal to bt iindividual
reports that (the doctor has ever told her/him)tedte had a heart-related disease (i.e. heart
attack including myocardial infarction or coronatyombosis or any other heart problem
including congestive heart failure), stroke, or bdiges, respectively. It is additionally
controlled for re-test effett a dummy variable scores 0 if the respondenttanitewed for
the first time, 1 if referring to the second intew. Table 1 presents the means of the
variables used in the empirical analysis by country

[Table 1 about here]

5. Results
5.1. OLS results

In this section we first look at the associatiotsen cognitive test scores of the parents and
informal care received in a simple framework thaesl not take into account measurement
error, unobserved heterogeneity and/or reverseatibusWe estimate equation (1) with
ordinary least squares (OLS) for mothers and fateeparately.

[Table 2 about here]

The results of the model are presented in TabMdst coefficient estimates of the control

variables are significant and have the expectedssitjote also that the results are quite
consistent across men and women.

Concerning the explanatory variable of our interdst OLS results show that informal care
received from the children is significantly and atgely correlated to the cognitive score of
both the parents, although the effect is strongemiothers and only significant at the 10-

percent level for fathers. This first result thuggests that informal care receipt is detrimental

Stooping, kneeling, or crouching; Reaching or edieg your arms above shoulder level; Pulling orhing
large objects like a living room chair; Lifting earrying weights over 10 pounds/5 kilos, like avhebag of
groceries; Picking up a small coin from a table.

!> This variable relates to basic tasks of everyifay The respondent is asked about having probterperform

the following ADL: Dressing, including putting orh@es and socks; Walking across a room; Bathing or
showering; Eating, such as cutting up your foodtti®g in or out of bed; Using the toilet, includimgtting up

or down.

16 Re-test effect consists in the fact that repeaigministration of the same cognitive test may imprehe

individual’s test performance.

11



for the cognitive functioning of older parents, esjplly for mothers. However, this
association between cognitive functioning and imfak care received from the children is
likely to be contaminated either by the presencerabserved heterogeneity that might be
correlated both with cognitive functioning and infal care, or by the endogeneity of
informal care. Moreover, an attenuation bias duengasurement error in the measure of
informal care may further affect this result. Theadtion of the bias is not straightforward
given that the different potential mechanisms atkmmay bias downward or upward the

coefficient of interest.

5.2. IV results
In order to shed light on the causal effect of ugliatergenerational support and cognitive
functioning of the receivers, we thus estimaterttoalel using an IV approach. As discussed
earlier, we use the gender mix of the children aswace of exogenous variation for informal
care received from the children.
[Table 3 about here]

Column (i) of Table 3 presents the results from fing stage regression by gender of the
parent. The coefficient estimate related to therested daughters is positive and highly
significant, especially for women: the higher thegortion of daughters, the more informal
care is received, as expected. The F-test of thii@ed instrument shows that for women the
gender ratio of children is a significant predictir informal care from the children, a
necessary condition for being a valid instrumermtr fen however, it reveals a rather low
predictive power relative to women. It thus suggehat the gender mix of children matters
less for the receipt of informal care for men tlitadoes for women. This lack of predictive
power can be mainly explained by the fact thatingjithe higher life expectancy of women
and their caregiver role within the family, men akyrely on their wives for care in later life
and relatively little on adult children (Katz et @&000). Therefore, the IV results for men
should be interpreted with caution as they arelylike suffer from weak instrument issues
(Bound et al. 1995). Column (ii) reports the realderm of the cognitive functioning
equation that only includes the controls and treriment as explanatory variables in the
model. The coefficient estimate related to the sledrdaughters is negative and significant at
the 0.1% level for mothers, suggesting that havilgtively more daughters is negatively
related to cognitive test scores for mothers agedrémore. For fathers, the estimate is not

significantly different from zero. Finally, colum(iii) reports the results of the 2SLS model.
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The coefficient related to informal care receipie imain coefficient of interest, is negative
and significant at the 1% level for women but nansgicant for men. Note that the
coefficient for males is estimated with very larg@andard error as a result of the low
predictive power of the instrument on the endogenauiable. These results thus suggest that
the causal effect of informal care on cognitive diioning is negative for women. We
however cannot derive a conclusive result of tHecefof informal care on fathers’ cognitive
performance, given the low predictive power of mstrument for men.

It is also worth noting that whether socio-demogia@and health-related variables are or not
included in the model barely changes the coefficestimate of informal care in the 2SLS
setting (See Table A2 for the same model as in€er8blexcluding socio-demographic and
health-related controls). This is explained by faet that, as shown in Table Al, the

proportion of daughters is uncorrelated with anyhafse controls.

5.3. Robustness checks

5.3.1. The exclusion restriction
The IV approach adopted in this study in orderdentify the causal effect of informal care
from the children on the cognitive functioning dler parents heavily relies on one important
assumption regarding the instrumental variable.s Téentral assumption states that the
instrument is uncorrelated to the error term ofagigun (1). In other words, there should be no
relationship between the proportion of daughterd emgnitive functioning, except through
the effect of informal care. However, the literaturas highlighted several consequences of
having a daughter or a son as offspring. For itg#asome studies found that the presence of
a son rather than a daughter decreases the likelilod divorce (e.g. Katzev et al. 1994;
Morgan et al. 1988), which may in turn affect maagpects of life and impact on the
evolution of cognitive functioning’ Other studies suggested that child’s gender meectaf
mothers’ labor supply (Lundberg 20088)which has been shown to affect cognitive
functioning (Bonsang et al. 2012; Mazzonna and ¢efia2012; Rohwedder and Willis
2010). Furthermore, Trivers and Willard (1973) sesjgd that evolution would favor a
systematic deviation from the population sex rafioeir argument is based on the hypothesis

that the reproductive success of males is moreablgriand resource-sensitive than it is for

" Note that other studies found no effect of chilgender on the probability of divorce (see e.gkBiann and
Schmidheiny 2004).
18 She found that, among low educated mothers, haairspn decreases labour supply, while among high

educated women, it increases labour supply.
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females and that the condition of the offspring edefs on the maternal condition. Male
offspring of parents in good nutritional and madkdondition are expected to have a better
reproductive success than their female siblingsa Assult, mothers in good condition obtain
more grandchildren through sons and for mothelsaih conditions, daughters out-reproduce
sons. Therefore, mothers in good condition (andbeayith better cognitive functioning)
would have more sons and mothers in bad conditmpnse daughters. The Trivers and
Willard hypothesis has been supported by many ecapianalysis using data from different
human societies (e.g. Betzig and Weber 1995; Kama2905; Mueller 1993). For example,
Almond and Edlund (2007) provided suggestive erogirsupport in favor of this hypothesis
using US natality data during the period 1983-2abgy find that married, more educated
and younger mothers bore more sons and that id&aths were more likely to be males if the
mother were unmarried and young.

Those findings thus suggest that the gender composif the children may be correlated
with parental condition as well as with a wide ramgf parental behaviors questioning the
exclusion restriction of the instrument we use (@oerg 2005b). Our results, highlighting a
negative correlation between the proportion of deiy and cognitive functioning of
mothers, may thus be the consequence of other misamsthan the one we propose in this
paper. In order to investigate whether our resulty be driven by other mechanisms than the
causal effect of informal care on cognitive funoti@, such as those proposed above, we
carry out a placebo analysis where we estimatedtheced-form of our model for the sample
of individuals aged between 50 and 64, when inférrage is not yet likely to take place but
when the other mechanisms may have already playeteaNote that, for this analysis, we
also include interviewees living with their childrand those working, given that an important
proportion of people in this age range still hagdecln living at home and is still workintg.
The sample includes 12,139 men and 15,038 womea.rds$ults provide a non-significant
coefficient estimate for the proportion of daughkter the cognitive functioning equation for
both men (coefficient: -0.029; standard error: 0)d@hd women (coefficient: -0.023; standard
error: 0.018)° This suggestive evidence clearly shows that autifigs are not driven by the
other mechanisms suggested by the literature (asioned above) about the consequences of

having sons or daughters.

¥ The results remain unchanged when we exclude fl@mthe analysis.

2 Full results are presented in the Appendix in €a&8.

14



5.3.2. Results by cognitive tests
In order to check whether the effect of informatecdiffers across cognitive domains, we
estimate the model using the normalized score ah eeognitive test separately: the
immediate word recall test, the delayed word rett, the fluency test, the numeracy test
and the orientation test. The results of the 2SiteSpaesented in Table 4. The estimates for
women are negative and significant for all measxeept for the orientation test, which
however is only able to detect serious cognitivgpairment. Since a large proportion of
participants (about 82%) obtained the maximum sdarghe orientation test, the non
significant effect on this latter might be due &liag effect.
[Table 4 about here]

5.3.3. Alternative instrument
An alternative instrument to the proportion of daiggs for informal care provided by the
children to the parents is a dummy variable thagqgsal to one if the individual has at least
one daughter. Table 5 shows that, even when uliagristrument, the effect of informal care
on cognitive functioning is negative and signifitafat the 5%-level) for women, in
accordance with the main results of the analysis.
[Table 5 about here]

5.3.4. Results by wave
The main analysis uses the pooled first and sea@wt of SHARE in order to maximize the
efficiency of the estimation. As a check, we haseneated the model for wave 1 and wave 2
separately (results not shown, available on reQuésir women, the 2SLS coefficient
estimate of informal care is negative and significat the 5%-level for both waves, with
about the same magnitude of the coefficients (Wlaweoefficient estimate: -0.188, standard
error: 0.090. Wave 2: coefficient estimate: -0.2%8@&ndard error: 0.089). For men, the

predicting power of the instrument for informal €@ weak in both waves.

5.3.5. Co-resident children and selection bias
In the main analysis of this paper, we have dismiddividuals living with at least one of
their children because the occurrence and the ahwdunformal care that is provided within
a household cannot be observed. This sample swiatiay result in a biased estimate of our
parameter of interest. If the probability of livingth at least one child is correlated with the

proportion of daughters, and if the probabilitylefing with at least one child is correlated
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with cognitive functioning, the coefficient estirrabf the proportion of daughters in the
reduced-form will suffer from a bias because of glenselection.

In order to check whether this sample selectioecidf our main results, we estimate the
reduced-form equation for the larger sample theluohes individuals living with at least one
child (13.8% of the sample). We find (results nbbwn, available on request) that, for
women, the coefficient estimate of the proportibl@aughters is slightly lower in magnitude
(coefficient estimate: -0.077, standard error: @)02although not statistically different from
the estimate obtained from our main analysis (ocefft estimate: -0.086, standard error:
0.024, as reported in Table 3).

However, a lower magnitude does not necessarilynnieat our IV estimate of the negative
effect of informal care on cognitive functioning the main analysis is over-estimated.
Indeed, the potential bias of the IV estimate dusample selection also depends on the first
stage coefficient estimate obtained from the falnple, and thus on the actual amount of
informal care provided by co-resident children (@Vhis not observed in our data as the
SHARE question refers to the amount of care pralioke children outside the household). If
children living with the parents, who in our sample more likely to be sons than daughters
(i.e. the probability to live with a child is negeadly correlated with the proportion of
daughters), provide more informal care on averdga non-co-residing children, the first-
stage coefficient estimate of the proportion ofgldars on informal care receipt should be
attenuated when we include the parents living attleast one child in the analytical sample.
Given that the IV estimate is equal to the reduoedh coefficient divided by the first stage
coefficient and that those two coefficients arelykto be lower when we include parents with
at least one co-resident child, the bias of thesWimate should not play an important role in
our analysis.

As an additional check, we have imputed differanbants of informal care provided by the
co-resident child and found that the IV estimatrfrthe sample that excludes parents living
with at least one child equals the IV estimatehaf tull sample when we assume that a co-
residing child provides on average 13 hours ofrmi@ care per month to the parent. If the
actual average amount of informal care receivenhfchildren within the household is higher,
our IV estimate is underestimated; on the contrarig overestimated if the children living
with the parents provide them with less than 13 r&ioper month of informal care.
Unfortunately, we are not aware of studies repgrtire amount of informal care provided by
the co-resident children to their older parent&imope, most likely because such a measure

might be very difficult to obtain: it is hard toadtify and quantify when the (potential)
16



caregiver and the (potential) care receiver livethe same household. Compared to the
average number of hours of informal care receivedalb extra-resident children (Table 1
shows that, on average, 6.2 hours per month areded by 2.5 extra-resident children), the
imputed 13 hours would correspond to about fiveermore care received by parents from
their co-residing children, which might be a plésiassumption. It thus suggests that this
sample selection is not driving our results and ifsaimpact on our main results is likely to

be marginal.

6. Conclusion
In this paper we have investigated the causal eeffemformal care provided by the children
on the cognitive functioning of the receiving elgigparents using data from the Survey of
Health, Ageing and Retirement in Europe. As theretation between informal care and
cognitive functioning is likely to be contaminatday reverse causality, unobserved
heterogeneity, and/or attenuation bias, our aralydies on an IV method using the gender
ratio of the children as an instrument for inforroate.
Our identification strategy does not allow us tawdiany conclusion regarding men, given the
lack of predictive power of the proportion of dategs on the receipt of informal care for
fathers: reflecting the longer life expectancy obrmaen, men are more likely to receive
informal care from their spouses (Lowenthal and ¢tal968), whereas women tend to
receive more help from their children (Silversteeh al. 2006). Indeed, the powerful
identification strategy using the gender of theskak a natural experiment provides us a
convincing estimate of the causal effect of inforrare from the children to the parent that
mostly receives it, the mother. The literature lagely shown that women are more likely
than men to both give and receive informal carg. @tandt et al. 2009).
Results from the IV models highlight a significam¢gative effect of informal care on
women’s cognitive functioning: mothers receiving manformal care from the children
perform worst in all the cognitive tests taken irdocount. The only exception is the
orientation in time test, which, due to its lowdéwf variability, is only useful for detecting
really severe cognitive deficits (as discussed mdtngelhardt et al. 2010).
Therefore, in accordance with the use-it-or-loskypothesis, we find evidence that relying
more on the children in carrying daily activitiespersonal care, household work and paper
work makes mothers more likely to perform low irgnive tests.
We think that, in contexts of population ageings tstudy brings an important key message:

caregiving children, although acting with the bestntions, should take into account not only
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the physical but also the psychological statusheirtolder parents and allow them sufficient
challenges in order to maintain their cognitiveliibs and skills.

One straightforward continuity to this research lddoe to analyze whether also formal care
affects cognitive functioning of older individuails a similar way. However, we could not
explore that aspect in this paper for two reasdinst, regarding formal care provided at
home, we face a serious challenge of finding a @rapstrument for formal home care that
would satisfy the exclusion restriction; secona #survey design of SHARE does not allow
observing individuals who are living in institutigh and thus leaves the question of the effect
of institutionalization on cognitive functioning ep to further research. However, we
anticipate that if a negative effect on cognitiuadtioning also exists for formal care, we may
even underestimate the true (negative) effect &rimmal care on cognitive functioning.
Indeed, many studies have found a substitutionioelship between formal and informal care
(Bolin et al. 2008; Bonsang 2009; Van Houtven araitdh 2004, 2008). Furthermore, our
findings are pointing to the possibility that resdaon the relationship between formal and
informal care has provided an underestimate oftrlne substitution effect, given that lower
cognitive functioning resulting from higher inforir@re may increase the demand for formal
care. In this respect, this study also contribtibethe literature on the relationship between

formal and informal care.

2L A selection bias, over-estimating the negativeafbf informal care on cognitive functioning, méfow
from this sample selection (according to the saedection mechanism as co-residence with childreoutised
in section 5.3.5). However, the size of the biagny, depends on the proportion of individualsnigedropped
from the sample (i.e. the institutionalised popolaX, on the correlation between our instrument amel
probability of being institutionalised and on theorrelation between cognitive functioning and
institutionalisation. Yet, this possible bias idikely to have sizable consequences on our mainlteedndeed,
the proportion of institutionalised individuals lurope is small (the share of individuals aged b @ver living

in institutions ranges between 1.5% in Italy an8%.in Sweden in 2004 (OECD 2006). Furthermore the
literature about the effect of having daughterstenprobability of nursing home entry is mixed amcbnsistent
(e.g. Grundy and Jitlal 2007), suggesting thagny, the correlation between the share of daugledsthe
likelihood of institutionalisation should be low.
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FIGURES

Figure 1. Density of the cognitive score.
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Source: SHARE 2004/2006, release 2.5. Authors'utafions.
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TABLES
Table 1. Descriptive statistics

All AT BE Cz DK FR DE EL IT NL PL ES SE CH
Immediate word recall test 4.4 4.8 4.4 4.5 4.9 41 5.0 4.0 3.7 4.8 3.5 3.1 4.8 4.7
Delayed word recall test 2.9 3.2 2.7 2.7 35 26 33 25 2.2 3.3 2.0 1.8 3.4 3.3
Fluency test 17.0 18.9 17.9 16.4 19.3 17.2 189 612. 12.6 18.0 13.2 13.0 20.7 18.5
Numeracy test 3.2 3.5 3.1 3.3 3.3 3.0 3.5 29 27 5 3 26 2.2 3.5 3.6
Orientation test 3.7 3.8 3.7 3.7 3.7 3.7 3.8 38 7 3. 38 3.7 3.5 3.8 3.8
Informal care received (hours / month) 6.2 5.3 4.9 15.3 3.2 4.9 6.6 12.6 8.5 15 10.2 9.5 2.5 2.0
Proportion of daughters 50.4% 50.2949.8% 52.6% 50.4% 49.4% 51.7% 49.1% 51.4% 50.7% 29%8. 50.2% 50.1% 51.4%
Gender (woman=1) 545% 59.5%64.7% 56.8% 56.2% 58.7% 51.9% 589% 51.7% 50.7% 3%2. 53.3% 50.8% 55.2%
Age 73.7 73.0 73.8 73.5 74.3 74.2 72.4 74.8 73.0 373 734 73.9 73.9 74.8
Years of education 9.1 9.0 9.8 11.2 11.6 8.4 122 .1 6 6.1 10.2 7.7 5.4 9.7 10.3
Born abroad 7.0% 8.4% 6.8% 5.5% 2.7% 12.1% 18.5% 1%2. 1.4% 4.6% 3.5% 1.1% 6.6% 14.9%
Single household 29.7% 43.09%29.8% 38.1% 38.2% 354% 21.6% 41.2% 20.1% 24.8% 6922. 18.0% 25.8% 34.1%
# mobility limitations 2.0 2.0 1.9 2.3 15 2.0 20 27 25 1.4 3.9 25 15 1.2
# ADL limitations 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3 .30 0.2 0.8 0.3 0.2 0.1
Heart disease 18.9% 14.9%20.2% 24.5% 15.6% 21.1% 18.2% 185% 16.1% 15.9% 19B1. 14.5% 24.7% 11.4%
Stroke 54% 46% 5.1% 7.7% 7.1% 4.7% 5.3% 4.7% 4.7%b6.7% 8.5% 2.6% 6.7% 4.0%
Diabetes 13.2% 11.3%10.7%  19.8% 9.6% 10.9% 16.5% 14.2% 16.7% 11.7% 9%4.019.5% 11.2% 7.9%
# children 25 2.3 2.6 2.0 2.6 25 2.3 2.2 2.4 29 28 2.8 25 25
Second time interview 35.2% 45.39%42.7% 0.0% 33.1% 36.0% 334% 42.6% 38.4% 38.9% 0.0984.5% 37.9% 34.2%
Number of observations 19,674 1,104 2,371 906 1,444,913 1,968 1,710 1,545 1,808 598 1,307 2,217 783

Source: SHARE 2004/2006, release 2.5. Authors'utaiions.
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Table 2. Deter minants of cognitive functioning among individualsaged 65 or over. OLS
estimate.

Cognitive score

Men Women
Hours of informal care from the children per motth/ -0.008t -0.011%**
(0.004) (0.003)
Age -0.039%** -0.042%*=
(0.002) (0.002)
Years of education 0.067*** 0.072%**
(0.002) (0.002)
Born abroad -0.179*** -0.102**
(0.039) (0.033)
Single household -0.052t -0.106%**
(0.027) (0.019)
# mobility limitations -0.049*** -0.029***
(0.006) (0.004)
# ADL limitations -0.104*** -0.139%**
(0.018) (0.013)
Heart disease -0.005 0.013
(0.022) (0.024)
Stroke -0.255%** -0.199%*=
(0.041) (0.044)
Diabetes -0.068** -0.116***
(0.026) (0.026)
Number of children -0.004 0.001
(0.007) (0.007)
Second time interview 0.126*** 0.102***
(0.015) (0.014)
Constant 2.509%** 2.674%**
(0.123) (0.118)
Country fixed-effects yes yes
R? 0.386 0.425
N 8,960 10,714

Source: SHARE 2004/2006, release 2.5. Authors’utalions. Note: Robust standard errors
clustered at the individual level are in parentkegd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively.
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Table 3. IV estimate of the effect of informal care from the children on cognitive
functioning of the parents.

First stage E)fg]umd 2SLS
Men
Hours of informal care from the children per motth/ - - 0.079
(0.200)
Share of daughters 0.126% 0.010 -
(0.068) (0.025)
Control variables yes yes yes
F-test of excluded instrument 3.43
N 8,960 8,960 8,960
Women
Hours of informal care from the children per motth/ - - -0.202**
(0.070)
Share of daughters 0.426***  -0.086*** -
(0.090) (0.024)
Control variables yes yes yes
F-test of excluded instrument 22.66
N 10,714 10,714 10,714

Source: SHARE 2004/2006, release 2.5. Authors’'utalions. Note: Robust standard errors
clustered at the individual level are in parentsedd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively. The control variables are the samBahée 2.
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Table 4. IV estimate of the effect of informal care from the children on different
cognitive test scores of the parents.

2SLS
Immediate Delayed Fluency Numeracy Orientation
word recall word recall test test
Men
Hours of informal care from the children
per month/10 0.040 -0.138 -0.065 0.362 0.185
(0.219) (0.242) (0.220) (0.294) (0.262)
Control variables yes yes yes yes yes
Number of observations 8,960 8,960 8,960 8,960 (B,96
Women
Hours of informal care from the children
per month/10 -0.180** -0.209** -0.124* -0.128* -G
(0.069) (0.074) (0.063) (0.065) (0.064)
Control variables yes yes yes yes yes
Number of observations 10,714 10,714 10,714 10,714 10,714

Source: SHARE 2004/2006, release 2.5. Authors’utalons. Note: Robust standard errors
clustered at the individual level are in parentsedd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively. The control variables are the samBahée 2.
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Table 5. IV estimate of the effect of informal care from the children on cognitive

functioning of the parents. Alternative instrument.

First stage E)fg]umd 2SLS
Men
Hours of informal care from the children per motth/ - - 0.372
(0.408)
Having at least one daughter 0.077 0.029 -
(0.061) (0.022)
Control variables yes yes yes
F-test of excluded instrument 1.63
N 8,960 8,960 8,960
Women
Hours of informal care from the children per motth/ - - -0.138*
(0.070)
Having at least one daughter 0.334***  -0.046* -
(0.072) (0.022)
Control variables yes yes yes
F-test of excluded instrument 21.31
N 10,714 10,714 10,714

Source: SHARE 2004/2006, release 2.5. Authors’'utalions. Note: Robust standard errors
clustered at the individual level are in parentsedd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively. The control variables are the samBahée 2.
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APPENDIX

Table Al. Association between the proportion of daughtersand the explanatory
variables among individuals aged 65 or over. OL S estimate.

Proportion of daughters

Men Women
Age 0.000 0.001
(0.001) (0.001)
Years of education -0.002 -0.001
(0.001) (0.001)
Born abroad -0.007 -0.020
(0.018) (0.017)
Single household -0.004 -0.002
(0.014) (0.009)
# mobility limitations -0.001 -0.002
(0.003) (0.002)
# ADL limitations -0.008 -0.002
(0.006) (0.005)
Heart disease -0.000 -0.001
(0.010) (0.011)
Stroke 0.017 -0.005
(0.017) (0.017)
Diabetes 0.004 0.009
(0.013) (0.012)
Number of children -0.005 -0.000
(0.003) (0.003)
Second time interview 0.002 -0.008
(0.005) (0.005)
Constant 0.531%** 0.481***
(0.060) (0.055)
Country fixed-effects yes yes
R? 0.002 0.002
“Overall” F-test (p-value) 0.795 0.917
N 8,960 10,714

Source: SHARE 2004/2006, release 2.5. Authors’'utalions. Note: Robust standard errors
clustered at the individual level are in parentsedd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively.
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Table A2. IV estimate of the effect of informal care from the children on cognitive
functioning of the parents, excluding the control variables except for country fixed
effects.

Reduced

First stage form 2SLS
Men
Hours of informal care from the children per motth/ - - 0.025
(0.264)
Share of daughters 0.114 0.003 -
(0.070) (0.030)
Socio-demographic and health-related variables no 0 n no
Country fixed effects yes yes yes
F-test of excluded instrument 2.65
N 8,960 8,960 8,960
Women
Hours of informal care from the children per motth/ - - -0.225**
(0.080)
Share of daughters 0.419**  -0.094** -
(0.092) (0.030)
Socio-demographic and health-related variables no 0 n no
Country fixed effects yes yes yes
F-test of excluded instrument 20.57
N 10,714 10,714 10,714

Source: SHARE 2004/2006, release 2.5. Authors’'utalions. Note: Robust standard errors
clustered at the individual level are in parentkesd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively.
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Table A3. Deter minants of cognitive functioning among individuals aged 50 to 64. OL S
estimate.

Cognitive score

Men Women
Age -0.010%** -0.009***
(0.002) (0.002)
Years of education 0.067*** 0.074**
(0.002) (0.002)
Born abroad -0.301*** -0.288***
(0.028) (0.026)
Single household -0.116*** -0.083***
(0.028) (0.021)
# mobility limitations -0.038*** -0.039***
(0.006) (0.004)
# ADL limitations -0.070** -0.028
(0.024) (0.020)
Heart disease -0.029 -0.077*
(0.025) (0.029)
Stroke -0.254%** -0.185***
(0.058) (0.055)
Diabetes -0.019 -0.074*
(0.026) (0.026)
Number of children -0.017* -0.016*
(0.007) (0.006)
Second time interview 0.106*** 0.109***
(0.013) (0.011)
Working 0.136*** 0.104***
(0.017) (0.015)
Living with at least one child -0.002 -0.028t
(0.016) (0.015)
Proportion of daughters -0.029 -0.023
(0.020) (0.018)
Constant 0.227t 0.209t
(0.126) (0.110)
Country fixed-effects yes yes
R? 0.286 0.343
N 12,139 15,038

Source: SHARE 2004/2006, release 2.5. Authors’utalions. Note: Robust standard errors
clustered at the individual level are in parentkegd), (*), (**), (***) mean that the
coefficient estimate is significantly different frozero at the 10%, 5%, 1%, 0.1% levels,

respectively.
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