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Abstract 

This study aims to investigate the effect of informal care received from the children, 

understood as the instrumental component of social support, on the cognitive functioning of 

elderly parents. As the correlation between informal care and cognitive functioning is likely to 

be driven by reverse causality or unobserved heterogeneity, we use instrumental variables 

(IV) approach with the gender ratio of the children as an instrument for the amount of 

informal care that parents receive from their children. Results from the IV models on data 

from the Survey of Health, Ageing and Retirement in Europe highlight a significant negative 

effect of the amount of informal care provided by the children on cognitive functioning of the 

mothers. This hints that too much support may result in passive behaviors of the elderly, 

which in turn is detrimental for their cognitive functioning. 

                                                 
1 This paper uses data from SHARE release 2.5.0, as of May 24th 2011. The SHARE data 
collection has been primarily funded by the European Commission through the 5th framework 
programme (project QLK6-CT-2001- 00360 in the thematic programme Quality of Life), 
through the 6th framework programme (projects SHARE-I3, RII-CT- 2006-062193, 
COMPARE, CIT5-CT-2005-028857, and SHARELIFE, CIT4-CT-2006-028812) and through 
the 7th framework programme (SHARE-PREP, 211909 and SHARE-LEAP, 227822). 
Additional funding from the U.S. National Institute on Aging (U01 AG09740-13S2, P01 
AG005842, P01 AG08291, P30 AG12815, Y1-AG-4553-01 and OGHA 04-064, IAG BSR06-
11, R21 AG025169) as well as from various national sources is gratefully acknowledged 
(see www.share-project.org for a full list of funding institutions). 
This research was partly funded by the Austrian Science Fund (FWF): Z171-G11 and by the 
Advanced Grant of the European Research Council ERC Grant Agreement No. 241003-
COHORT. 
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1. Introduction 

Parent-child relationships balance autonomy and dependence over the life course until later in 

life, when a role reversal typifies this dyadic relationship: elderly parents, who have been 

providers of care to their children for most of their lives, become receivers of care from the 

children (e.g. Silverstein et al. 1996). 

Among the several dimensions of the parent-child relationship, informal care provided by the 

children to the parents is likely to have a distinct impact on cognitive functioning (Berkman et 

al. 2000; Seeman and Crimmins 2001): this effect may either be positive or negative. On the 

one side, informal care may promote cognitive resilience and provide cognitive reserve that 

protects against impaired cognition (e.g. Glymour et al. 2008). Intergenerational relationship 

have been suggested to promote cognitive functioning because of the cognitive demands of 

social interactions (i.e. communication, recall of shared experiences and problem solving), the 

reciprocal encouragement to engage in health-preserving behaviors (e.g. medication 

adherence), and the offsetting of harm to physical and cognitive function arising from highly 

stressful events. Although suggestive, prior evidence (reviewed in Fratiglioni et al. 2004) 

hinting that social embeddedness may facilitate cognitive resilience, remains inconclusive. On 

the other side, some contrasting evidence emerges (e.g. Silverstein et al. 1996) in support of 

the theory of social breakdown (Bengtson and Kuypers 1986), stating that excessive care 

received from the children may cause a loss of autonomy associated with relying on others for 

the satisfaction of basic needs. This would in turn negatively affect cognitive functioning. 

The difficulty in establishing a temporal order, i.e. whether cognitive change leads or follows 

engagement/disengagement from social embeddedness, has been the main critique to previous 

research in this field (Hultsch et al. 1999). 

Moreover, despite the large number of attempts to link family relations, quality and number of 

social contacts, social support, and size of social networks to several health outcomes (e.g. 

Krause et al. 1992; Lee et al. 1995; Seeman 1996; Shyu et al. 2006; Silverstein and Bengtson 

1994; Silverstein et al. 1996; Sugisawa et al. 1994; see also reviews by Berkman et al. 2000; 

Cohen 2004), to our knowledge so far no study has established a causal association between 

the specific dimension of informal care received from the children and cognitive functioning 

in later life.  

Informal care is usually defined as a wide range of tasks performed by non-paid non-

professionals (i.e. family members, close relatives, friends or neighbors). In this study, we 

focus in particular on informal care, understood as the instrumental component of social 
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support (i.e. personal care, practical household help, and help with paperwork), provided by 

children. The nature of the parent-child relationship is unique and life-long. Moreover, when a 

person grows old, retirement may act as a form of disengagement from social interactions 

and, at the same time, the number of ties hold tends to decline. Friends and partner, similar in 

age and lifestyle, become less likely to provide informal care; while children become a main 

source of care (Antonucci 1990). 

Understanding its effect on cognitive functioning is of high importance to plan intervention 

that could postpone cognitive decline. Cognitive impairment among the older individuals 

represents a major public health burden, especially in contexts of population ageing. Even 

when it does not reach the threshold of dementia diagnosis, cognitive impairment is 

associated with loss of quality of life, increased dependency, and higher health-related 

expenditures (Albert et al. 2002; Ernst and Hay 1997; Lyketsos et al. 2002; Tabert et al. 

2002).  

In this article, we aim to fill in a gap in the literature by investigating the causal effect of 

informal care to elderly parents provided by their adult children on the cognitive functioning 

of the parents. In order to identify such an effect, we use an instrumental variables (IV) 

method on data from the Survey of Health, Ageing and Retirement in Europe (SHARE). To 

this end, SHARE is a powerful tool as it includes a series of cognitive tests and information 

on several aspects of life such as work, family relationships, housing, physical and mental 

health as well as socio-demographic characteristics of a nationally-representative sample of 

Europeans aged 50 or more from 13 countries. 

The paper is organized as follows. We first review the relevant literature and formulate our 

hypothesis on the effect of informal care received from the children on cognitive functioning 

of the parents (section two). The empirical strategy and validity of the instrument chosen are 

discussed in section three. The fourth section discusses data and variables. Results and several 

robustness checks are then presented in the fifth section and section six sets out our 

conclusions. 

 

2. Background 

In a context of increasing diversity of family forms and behaviors, classic studies have 

expressed concern about levels of intergenerational solidarity (e.g. Shanas et al. 1968; 

Sussman 1953), exacerbated by family theorizing of the time (e.g. Burgess 1960; Parsons and 

Bales 1955) that emphasized the centrality of the nuclear family and social disengagement by 

older family members. However, recent evidence shows a still high frequency of 



4 
 

intergenerational interaction between parents and children even when not living together (e.g. 

Attias-Donfut et al. 2005a; Hank 2007; Yi and Farrell 2006) and family members remain an 

important source of informal support crossing generations (Attias-Donfut et al. 2005b; Blome 

et al. 2009; Fokkema et al. 2008; Hank 2007; Silverstein and Bengtson 1994). 

Concerning the United States, Fingerman and colleagues (2011) distinguished different types 

of families on the basis of the proportion of middle-aged adults who engage in various 

patterns of intergenerational support: they found that families with upward support favoring 

parents were 28% of the study participants, with frequency of aid averaging a few times a 

year to monthly. Albertini and colleagues (2007) reported that 16% of elders in Europe are 

recipient of instrumental support from children living outside the household; additionally, 

Bonsang (2009) showed that, on average, the 65 year olds and older with at least one child in 

Europe receive 5.6 hours of informal care per month from children not living with them.  

Not only the fact that informal care from the children is the largest source of long-term care 

for the elderly (Norton 2000), but also the encouraged development of family-provided care 

to the frail elderly in order to slow down the increasing costs of long-term care in ageing 

societies, point to the relevance of identifying its effects. 

Several studies have argued the importance of social environment as a predictor of cognitive 

outcomes among older adults. Fratiglioni and colleagues (2004) discussed several ways 

through which intergenerational support may be protective against cognitive ageing: in 

particular, the stress hypothesis suggests that social support increases self-esteem and buffers 

stress; the vascular hypothesis states that social support is likely to stimulate physical activity 

and therefore decrease cardiovascular diseases which are involved in the progression of 

dementia and Alzheimer’s disease. Empirical evidence has confirmed that social engagement 

reduces the rate of cognitive decline (Barnes et al. 2004; Ertel et al. 2008; Zunzunegui et al. 

2003). On the contrary, Eisele and colleagues (2012) found no effect of the emotional 

component of support on cognition. However, most of this research does not establish a 

causal relation between social embeddedness and cognitive functioning and it combines 

several forms of social support, varies in study design, outcomes considered and 

operationalisations used. 

Yet, as parents and children redefine their roles in later life, informal care provided by 

children may become the main form of intergenerational support. This specific type of 

support might rather be cognitively depleting, reflecting a perceived loss of independence and 

thus increasing the risk of depression in the elderly parent (Lee et al. 1995; Finkel et al. 2006; 

Richeson and Trawalter 2005; Richeson et al. 2005). Research on the parent-child relationship 
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has shown that elderly parents tend to prefer functional autonomy for as long as possible 

before relying on their children’s informal care; while children observing their parents 

growing old tend to provide them with vigorous amounts of care (Lawton et al. 1994).  

The theory of social breakdown (Kuypers and Bengtson 1973) provides a social-

psychological framework for the potential negative consequences of informal care on 

psychological well-being (see also Seeman et al. 1996). It asserts that the elderly in Western 

society may experience loss of coping abilities and the development of a sense of 

incompetence as a consequence of unique social reorganizations in late life (e.g. role loss, 

vague or inappropriate normative information, and lack of reference groups). 

In the same vein, the concept of learned helplessness (derived from animal psychology in 

the early 1970s, e.g. Seligman 1974) would define those individuals (in our case, the parents) 

who have learned over time that their actions are ineffective, because someone else intervenes 

and acts in their place (in our case, the well-intentioned children). Unlike emotional support, 

the receipt of informal care from the (over involved) children may erode self-confidence, 

which in turn can foster the process of cognitive ageing either directly causing skills to 

atrophy or by creating negative emotions, lead to depression and discourage elderly people 

from engaging in cognitive stimulating and physical activities (e.g. Brown et al. 2005; Pennix 

et al. 1998). Empirical evidence shows that informal care may result in negative reactions on 

the receivers, including higher depression (e.g. Wolff and Agree 2004), poorer emotional 

well-being and greater emotional strain (e.g. Silverstein et al. 1996). Increased inactivity and 

risk for onset of disability (e.g. Seeman et al. 1996) in older adults who receive informal care 

in a manner that fosters dependency provide additional indirect evidence of a negative effect 

of informal care on mental well-being of older parents. 

We thus expect that the (well-intentioned) helping behavior of the children in carrying over 

the basic tasks of daily life (such as personal care, housework and administrative paperwork), 

which are important to maintain self-control over the own life2, may result into lower 

cognitive functioning, by favoring passive behavior of the parents. 

In other words, we argue that the simple mechanism so-called use-it-or-lose-it is at work: 

this idea, earlier proposed by Sorenson (1938) and further elaborated by several scholars (see 

Salthouse 2006 for an evaluation of its validity), suggests that an under-stimulating 

environment may not prevent or may even accelerate the process of cognitive decline; while 

                                                 
2 As shown by psychologists’ experiments, older people’s self-confidence may be enhanced also by little tasks 

(see for example Langer and Rodin 1976; Searle et al. 1995). 
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being engaged in cognitively stimulating activities may halt the cognitive decline associated 

with ageing (e.g. Engelhardt et al. 2010). 

In this study, we aim to test the causal direction of the effect of informal care provided to the 

parents by the children on the parents’ cognitive functioning. The mixed results of the 

literature justify the following empirical analysis in order to determine the dominating causal 

effect of informal care received from the children on the cognitive functioning of the parents. 

Because women are more likely to receive informal care (e.g. Arber and Ginn 1993; 

Tomassini et al. 2003), gender-specific analyses will be carried.  

 

3. Empirical strategy 

The aim of the empirical analysis is to measure the effect of informal care ( iIC ) provided by 

the adult children to their older parents on the cognitive functioning of the parents (iC ). The 

equation to be estimated is the following: 

iiii ICXC εγβ ++= ' ,         (1) 

where iX  is a vector of control variables that are likely to be related to cognitive functioning, 

γ  and the vector β  are parameters to be estimated, and iε is the error term. Under the 

assumption that the error term is uncorrelated to iIC  and iX , the parameter of interest γ  can 

be estimated by Ordinary Least Squares. This assumption is unlikely to hold in the present 

context for at least three reasons. First, unobserved characteristics such as unobserved health 

are likely to be correlated with both cognitive functioning and informal care (omitted variable 

bias). Second, informal care is likely to be endogenous to cognitive functioning (reverse 

causality): on the one hand, older individuals with lower cognitive functioning are likely to 

need more support resulting in an increase in the demand for informal care; one the other 

hand, older parents with lower cognitive functioning are likely to have a lower bargaining 

power in the joint decisions with the children resulting in a lower receipt of informal care 

(Sloan et al. 1997).3 Third, the measure of informal care is likely to suffer from measurement 

error resulting in an attenuation bias in the estimate of the coefficient of interest.  

In order to identify the causal effect of informal care from the children on cognitive 

functioning of the parents, we therefore use an IV approach. The instrument, to be valid, 

should be related to the receipt of informal care and should not be correlated with the error 

                                                 
3 This possibility occurs in a model of strategic behaviour when the parent has a stronger preference for 

receiving informal care from the child(ren) than the child(ren) are willing to offer. 
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term of the structural equation (iε ). The candidate chosen as a valid instrument for informal 

care is the gender mix of the children, because of the following reasons. First, this variable is 

related to the endogenous variable, informal care received from the children: numerous 

studies showed that daughters provide more care to their parents than sons do (e.g. Horowitz 

1985; Spitze and Logan 1990), women are usually seen as kin-keepers (see Walker et al. 

1995, for a review) and a consistent amount of studies on intergenerational contact agrees that 

daughters are more likely than sons to have frequent contact with parents (Bordone 2009; 

Gerstel and Gallagher 1993; Kaufman and Uhlenberg 1998; Nauck 2009; Rossi 1993). Vice 

versa, parents were found to have more detached relations with sons than with daughters 

(Silverstein et al. 2010). Based on previous literature, we could therefore expect parents with 

more daughters to receive more informal care than those who have more sons. Second, the 

gender of the children is a natural outcome that is plausibly randomly distributed with respect 

to major sources of heterogeneity such as preferences and ability. We can thus argue that it is 

not related to the error term of the cognitive functioning equation: the gender of the children 

can be argued to be exogenous, conditional on the number of children, given that the only 

way parents can influence the gender ratio of their children is by having more children.4 This 

identification strategy has also been used to identify the causal effect of informal care on 

formal care by Lo Sasso and Johnson (2002), Van Houtven and Norton (2004, 2008), and 

Charles and Sevak (2005). Section 5.3.1 provides a more extensive discussion about the 

exclusion restriction assumption. 

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

proportion of daughters as an instrument for informal care. 

 

4. Data  

4.1. The sample 

                                                 
4 In order to check whether the proportion of daughters is randomly assigned and thus provides a good source of 

exogenous variation to identify the causal effect of informal care on cognitive functioning, we regressed the 

proportion of daughters on all the control variables that we use in our model (see below for the description of the 

control variables). The “overall” F-test of the model does not reject the hypothesis that the proportion of 

daughters is not related to any control included in the model. This result provides some suggestive evidence that 

the share of daughters is randomly assigned across individuals, at least among the observables included in the 

model. Note however that we observe some small but statistically significant differences across countries. It thus 

justifies the inclusion of country dummies in the model to take into account those small discrepancies across 

countries. Full results are presented in Table A1 in Appendix. 



8 
 

 

The empirical analysis is based on the pooled data from the first (2004, release 2.5) and 

second wave (2006-2007, release 2.5) of the Survey of Health, Ageing and Retirement in 

Europe (SHARE).5 SHARE includes extensive information on health, employment, financial 

situation, family and activities of a representative sample of the 50+ non-institutionalised 

population in 13 European countries (Börsch-Supan et al. 2005; 2008). The 30,000 

interviewed persons born in or before 1954 come from countries ranging from Scandinavia to 

the Mediterranean.6 Data were collected using a computer assisted personal interviewing 

(CAPI) program, supplemented by a self-completion paper and pencil questionnaire. For more 

details on the sampling procedure, questionnaire content and fieldwork methodology, we refer 

readers to Börsch-Supan and Jürges (2005; 2008).7 

For the following analysis, we restrict the sample to non-working individuals8 aged 65 or 

above (27,197 observations) who have at least one child (23,986 observations) and do not live 

with any of their children (20,612 observations). We exclude individuals living with their 

children because in case of coresidence between the parent and the child, it is not possible to 

identify the amount of informal care provided by the children, if any. Moreover, we discard 

observations with missing or unreliable9 values for the variables of interest or the controls. 

The analytical sample includes 19,674 observations. 

 

4.2. The measures of cognitive functioning  

 

SHARE measures cognitive functioning of all respondents by using short and simple tests of 

episodic memory (learning and recall), executive functioning (verbal fluency), numeracy 

(arithmetical calculations), and orientation in time. In the episodic memory task, participants 

were asked to memorize ten common words, and to list as many of these words as they could 

                                                 
5 Since we pool the first and second wave of SHARE, we have two observations for many individuals observed 

in the sample. In the empirical analysis we thus present the standard error clustered at the individual level. 

Section 5.3.4 presents a robustness check by estimating our model for each wave separately.  
6SHARE data include thirdteen European countries: Austria, Belgium, Czech Republic, Denmark, France, 

Germany, Greece, Italy, the Netherlands, Poland, Spain, Sweden, and Switzerland.  
7 More information can be found on the SHARE website: http://www.share-project.org/. 
8 Working individuals aged 65 or more represent less than 1.6% of the sample. 
9 We found some implausibly high value in the fluency test score (defined below). In order to correct for this, we 

dropped from the analysis the observations that were above the 99th percentile of the distribution of the fluency 

test score. The 99th percentile corresponds to 40 names of animals mentioned within one minute.  
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remember in one minute. The immediate recall phase took place just after the interviewer had 

read out the ten words, while the delayed recall phase occurred after completing the fluency 

and the numeracy tests. For the fluency task, respondents had to name as many different 

animals as possible in one minute. Numeracy was assessed by asking a few questions that 

involve simple calculations based on real life situations. Respondents who correctly answer 

the first question were asked a more difficult one, while those who made a mistake were 

asked an easier one10. Additionally, SHARE’s orientation test consists in the completion of 

tasks requiring to think about the current date (i.e. day of the month, month, year and day of 

the week). 

We use principal component analysis in order to combine the scores from these five cognitive 

tests into a more general index of cognitive functioning, defined as the first principal 

component.11 We obtain an indicator that we normalize with a mean zero and unit variance. 

The distribution of our measure of cognitive functioning 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 and assistance received by the respondents 

and/or their spouse from all their children.12 In SHARE, informal care includes personal care 
                                                 
10 A first mathematical task is given to the interviewee: “If the chance of getting a disease is 10 per cent, how 

many people out of one thousand would be expected to get the disease?” If the first item was answered wrongly, 

the interviewee got the following question, after which the numeracy test was stopped, independently of whether 

the answer was correct. “In a sale, a shop is selling all items at half price. Before the sale, a sofa costs 300 (local 

currency). How much will it cost in the sale?” If the first item was answered correctly, a second question was 

posed: “A second hand car dealer is selling a car for 6,000 (local currency). This is two-thirds of what it costs 

new. How much did the car cost new?” Only if both the first and second numeracy items were answered 

correctly, the interviewee was asked to answer a last question: “Let's say you have 2,000 (local currency) in a 

savings account. The account earns ten percent interest each year. How much would you have in the account at 

the end of two years?” 
11 We have also combined those five cognitive test scores using the simple mean of the standardised value of 

each test score and obtained results in line with those obtained using the first component of the principal 

component analysis. 
12 In SHARE, information regarding informal care providers is collected for only up to three potential informal 

caregivers. So, if the respondents and/or their spouse have more than three children who provide them care, it is 
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(e.g. dressing, bathing or showering, eating, getting in or out of bed, and using the toilet), 

practical household help (e.g. home repairs, gardening, transportation, shopping, and 

household chores), and help with paperwork (e.g. filling out forms, and settling financial or 

legal matters). The measure of informal care is derived from three questions that describe the 

relationship with the caregiver (if any), the frequency (daily, weekly, monthly or less often) of 

the care received and the average number of hours per day/week/month/year respectively.13 

Following Bolin et al. (2008) and Bonsang (2009), we transform these variables into a 

measure of the average total number of hours of informal care received from the children per 

month: if the respondents answered that they received informal care almost every day, we 

multiplied the number of hours received on a typical day by 30; if the care was received 

almost every week, the number of hours per week were multiplied by 30/7; if care was on a 

monthly basis, the number of hours per months was kept as it is from the answer; finally, if 

the respondents answered that they received informal care less often than monthly, they were 

asked to give an estimate of the total number of hours 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 to account for cross-national differences in 

cognitive functioning due to differences in cultural and institutional backgrounds. We include 

a dummy that is equal to one if the respondent was born abroad. We also control for gender, 

age, years of education (number of years of education calculated according to the ISCED-97 

classification (OECD 1999)), whether the individual lives in a single household or not, and 

for the number of children. Health and functional status are considered by including the 

number of mobility limitations14, the number of limitations with activities of daily living 

                                                                                                                                                         
possible that our variable of informal care underestimates the amount of informal care received from all the 

children. 
13 For the observations where the average number of hours per day/week/month/year is missing or clearly 

unreliable (for instance, when the individual reports receiving more than 18 hours of care per day from one 

caregiver), we have imputed the sample average of the number of hours of care received from the child for the 

corresponding frequency (daily/weekly/monthly/yearly). When the frequency is missing, we have imputed the 

sample average number of hours of care received per month from the child. 
14 It corresponds to the number of limitations with mobility, arm function and fine motor function reported by the 

respondent. These are: Walking 100 metres; Sitting for about two hours; Getting up from a chair after sitting for 

long periods; Climbing several flights of stairs without resting; Climbing one flight of stairs without resting; 
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(ADL) (Katz et al. 1970)15, and three dummy variables that are equal to one if the individual 

reports that (the doctor has ever told her/him that) s/he had a heart-related disease (i.e. heart 

attack including myocardial infarction or coronary thrombosis or any other heart problem 

including congestive heart failure), stroke, or diabetes, respectively. It is additionally 

controlled for re-test effect16: a dummy variable scores 0 if the respondent is interviewed for 

the first time, 1 if referring to the second interview. 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 association between cognitive test scores of the parents and 

informal care received in a simple framework that does not take into account measurement 

error, unobserved heterogeneity and/or reverse causality. We estimate equation (1) with 

ordinary least squares (OLS) for mothers and fathers separately. 

[Table 2 about here] 

 

The results of the model are presented in Table 2. Most coefficient estimates of the control 

variables are significant and have the expected signs. Note also that the results are quite 

consistent across men and women.  

Concerning the explanatory variable of our interest, the OLS results show that informal care 

received from the children is significantly and negatively correlated to the cognitive score of 

both the parents, although the effect is stronger for mothers and only significant at the 10-

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

                                                                                                                                                         
Stooping, kneeling, or crouching; Reaching or extending your arms above shoulder level; Pulling or pushing 

large objects like a living room chair; Lifting or carrying weights over 10 pounds/5 kilos, like a heavy bag of 

groceries; Picking up a small coin from a table. 
15 This variable relates to basic tasks of everyday life. The respondent is asked about having problems to perform 

the following ADL: Dressing, including putting on shoes and socks; Walking across a room; Bathing or 

showering; Eating, such as cutting up your food; Getting in or out of bed; Using the toilet, including getting up 

or down. 
16 Re-test effect consists in the fact that repeated administration of the same cognitive test may improve the 

individual’s test performance.  
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for the cognitive functioning of older parents, especially for mothers. However, this 

association between cognitive functioning and informal care received from the children is 

likely to be contaminated either by the presence of unobserved heterogeneity that might be 

correlated both with cognitive functioning and informal care, or by the endogeneity of 

informal care. Moreover, an attenuation bias due to measurement error in the measure of 

informal care may further affect this result. The direction of the bias is not straightforward 

given that the different potential mechanisms at work may bias downward or upward the 

coefficient of interest. 

 

5.2. IV results 

In order to shed light on the causal effect of upward intergenerational support and cognitive 

functioning of the receivers, we thus estimate the model using an IV approach. As discussed 

earlier, we use the gender mix of the children as a source of exogenous variation for informal 

care received from the children.  

[Table 3 about here] 

 

Column (i) of Table 3 presents the results from the first stage regression by gender of the 

parent. The coefficient estimate related to the share of daughters is positive and highly 

significant, especially for women: the higher the proportion of daughters, the more informal 

care is received, as expected. The F-test of the excluded instrument shows that for women the 

gender ratio of children is a significant predictor of informal care from the children, a 

necessary condition for being a valid instrument. For men however, it reveals a rather low 

predictive power relative to women. It thus suggests that the gender mix of children matters 

less for the receipt of informal care for men than it does for women. This lack of predictive 

power can be mainly explained by the fact that, giving the higher life expectancy of women 

and their caregiver role within the family, men usually rely on their wives for care in later life 

and relatively little on adult children (Katz et al. 2000). Therefore, the IV results for men 

should be interpreted with caution as they are likely to suffer from weak instrument issues 

(Bound et al. 1995). Column (ii) reports the reduced form of the cognitive functioning 

equation that only includes the controls and the instrument as explanatory variables in the 

model. The coefficient estimate related to the share of daughters is negative and significant at 

the 0.1% level for mothers, suggesting that having relatively more daughters is negatively 

related to cognitive test scores for mothers aged 65 or more. For fathers, the estimate is not 

significantly different from zero. Finally, column (iii) reports the results of the 2SLS model. 
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The coefficient related to informal care receipt, the main coefficient of interest, is negative 

and significant at the 1% level for women but not significant for men. Note that the 

coefficient for males is estimated with very large standard error as a result of the low 

predictive power of the instrument on the endogenous variable. These results thus suggest that 

the causal effect of informal care on cognitive functioning is negative for women. We 

however cannot derive a conclusive result of the effect of informal care on fathers’ cognitive 

performance, given the low predictive power of our instrument for men. 

It is also worth noting that whether socio-demographic and health-related variables are or not 

included in the model barely changes the coefficient estimate of informal care in the 2SLS 

setting (See Table A2 for the same model as in Table 3, excluding socio-demographic and 

health-related controls). This is explained by the fact that, as shown in Table A1, the 

proportion of daughters is uncorrelated with any of those controls.  

 

5.3. Robustness checks 

5.3.1. The exclusion restriction 

The IV approach adopted in this study in order to identify the causal effect of informal care 

from the children on the cognitive functioning of older parents heavily relies on one important 

assumption regarding the instrumental variable. This central assumption states that the 

instrument is uncorrelated to the error term of equation (1). In other words, there should be no 

relationship between the proportion of daughters and cognitive functioning, except through 

the effect of informal care. However, the literature has highlighted several consequences of 

having a daughter or a son as offspring. For instance, some studies found that the presence of 

a son rather than a daughter decreases the likelihood of divorce (e.g. Katzev et al. 1994; 

Morgan et al. 1988), which may in turn affect many aspects of life and impact on the 

evolution of cognitive functioning.17 Other studies suggested that child’s gender may affect 

mothers’ labor supply (Lundberg 2005a),18 which has been shown to affect cognitive 

functioning (Bonsang et al. 2012; Mazzonna and Peracchi 2012; Rohwedder and Willis 

2010). Furthermore, Trivers and Willard (1973) suggested that evolution would favor a 

systematic deviation from the population sex ratio. Their argument is based on the hypothesis 

that the reproductive success of males is more variable and resource-sensitive than it is for 

                                                 
17 Note that other studies found no effect of child‘s gender on the probability of divorce (see e.g. Diekmann and 

Schmidheiny 2004). 
18 She found that, among low educated mothers, having a son decreases labour supply, while among high 

educated women, it increases labour supply. 
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females and that the condition of the offspring depends on the maternal condition. Male 

offspring of parents in good nutritional and material condition are expected to have a better 

reproductive success than their female siblings. As a result, mothers in good condition obtain 

more grandchildren through sons and for mothers in bad conditions, daughters out-reproduce 

sons. Therefore, mothers in good condition (and maybe with better cognitive functioning) 

would have more sons and mothers in bad conditions more daughters. The Trivers and 

Willard hypothesis has been supported by many empirical analysis using data from different 

human societies (e.g. Betzig and Weber 1995; Kanazawa 2005; Mueller 1993). For example, 

Almond and Edlund (2007) provided suggestive empirical support in favor of this hypothesis 

using US natality data during the period 1983-2001: they find that married, more educated 

and younger mothers bore more sons and that infant deaths were more likely to be males if the 

mother were unmarried and young. 

Those findings thus suggest that the gender composition of the children may be correlated 

with parental condition as well as with a wide range of parental behaviors questioning the 

exclusion restriction of the instrument we use (Lundberg 2005b). Our results, highlighting a 

negative correlation between the proportion of daughters and cognitive functioning of 

mothers, may thus be the consequence of other mechanisms than the one we propose in this 

paper. In order to investigate whether our results may be driven by other mechanisms than the 

causal effect of informal care on cognitive functioning, such as those proposed above, we 

carry out a placebo analysis where we estimate the reduced-form of our model for the sample 

of individuals aged between 50 and 64, when informal care is not yet likely to take place but 

when the other mechanisms may have already played a role. Note that, for this analysis, we 

also include interviewees living with their children and those working, given that an important 

proportion of people in this age range still has children living at home and is still working.19 

The sample includes 12,139 men and 15,038 women. The results provide a non-significant 

coefficient estimate for the proportion of daughters in the cognitive functioning equation for 

both men (coefficient: -0.029; standard error: 0.020) and women (coefficient: -0.023; standard 

error: 0.018).20 This suggestive evidence clearly shows that our findings are not driven by the 

other mechanisms suggested by the literature (as mentioned above) about the consequences of 

having sons or daughters.  

 

                                                 
19 The results remain unchanged when we exclude them from the analysis. 
20 Full results are presented in the Appendix in Table A3. 
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5.3.2. Results by cognitive tests 

In order to check whether the effect of informal care differs across cognitive domains, we 

estimate the model using the normalized score of each cognitive test separately: the 

immediate word recall test, the delayed word recall test, the fluency test, the numeracy test 

and the orientation test. The results of the 2SLS are presented in Table 4. The estimates for 

women are negative and significant for all measure except for the orientation test, which 

however is only able to detect serious cognitive impairment. Since a large proportion of 

participants (about 82%) obtained the maximum score in the orientation test, the non 

significant effect on this latter might be due to ceiling effect.  

[Table 4 about here] 

 

5.3.3. Alternative instrument 

An alternative instrument to the proportion of daughters for informal care provided by the 

children to the parents is a dummy variable that is equal to one if the individual has at least 

one daughter. Table 5 shows that, even when using this instrument, the effect of informal care 

on cognitive functioning is negative and significant (at 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 second wave of SHARE in order to maximize the 

efficiency of the estimation. As a check, we have estimated the model for wave 1 and wave 2 

separately (results not shown, available on request). For women, the 2SLS coefficient 

estimate of informal care is negative and significant at the 5%-level for both waves, with 

about the same magnitude of the coefficients (Wave 1: coefficient estimate: -0.188, standard 

error: 0.090. Wave 2: coefficient estimate: -0.210, standard error: 0.089). For men, the 

predicting power of the instrument for informal care is weak in both waves. 

 

5.3.5. Co-resident children and selection bias 

In the main analysis of this paper, we have discarded individuals living with at least one of 

their children because the occurrence and the amount of informal care that is provided within 

a household cannot be observed. This sample selection may result in a biased estimate of our 

parameter of interest. If the probability of living with at least one child is correlated with the 

proportion of daughters, and if the probability of living with at least one child is correlated 
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with cognitive functioning, the coefficient estimate of the proportion of daughters in the 

reduced-form will suffer from a bias because of sample selection. 

In order to check whether this sample selection affects our main results, we estimate the 

reduced-form equation for the larger sample that includes individuals living with at least one 

child (13.8% of the sample). We find (results not shown, available on request) that, for 

women, the coefficient estimate of the proportion of daughters is slightly lower in magnitude 

(coefficient estimate: -0.077, standard error: 0.022), although not statistically different from 

the estimate obtained from our main analysis (coefficient estimate: -0.086, standard error: 

0.024, as reported in Table 3). 

However, a lower magnitude does not necessarily mean that our IV estimate of the negative 

effect of informal care on cognitive functioning in the main analysis is over-estimated. 

Indeed, the potential bias of the IV estimate due to sample selection also depends on the first 

stage coefficient estimate obtained from the full sample, and thus on the actual amount of 

informal care provided by co-resident children (which is not observed in our data as the 

SHARE question refers to the amount of care provided by children outside the household). If 

children living with the parents, who in our sample are more likely to be sons than daughters 

(i.e. the probability to live with a child is negatively correlated with the proportion of 

daughters), provide more informal care on average than non-co-residing children, the first-

stage coefficient estimate of the proportion of daughters on informal care receipt should be 

attenuated when we include the parents living with at least one child in the analytical sample. 

Given that the IV estimate is equal to the reduced-form coefficient divided by the first stage 

coefficient and that those two coefficients are likely to be lower when we include parents with 

at least one co-resident child, the bias of the IV estimate should not play an important role in 

our analysis. 

As an additional check, we have imputed different amounts of informal care provided by the 

co-resident child and found that the IV estimate from the sample that excludes parents living 

with at least one child equals the IV estimate of the full sample when we assume that a co-

residing child provides on average 13 hours of informal care per month to the parent. If the 

actual average amount of informal care received from children within the household is higher, 

our IV estimate is underestimated; on the contrary, it is overestimated if the children living 

with the parents provide them with less than 13 hours per month of informal care. 

Unfortunately, we are not aware of studies reporting the amount of informal care provided by 

the co-resident children to their older parents in Europe, most likely because such a measure 

might be very difficult to obtain: it is hard to identify and quantify when the (potential) 
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caregiver and the (potential) care receiver live in the same household. Compared to the 

average number of hours of informal care received by all extra-resident children (Table 1 

shows that, on average, 6.2 hours per month are provided by 2.5 extra-resident children), the 

imputed 13 hours would correspond to about five times more care received by parents from 

their co-residing children, which might be a plausible assumption. It thus suggests that this 

sample selection is not driving our results and that its impact on our main results is likely to 

be marginal. 

 

6. Conclusion 

In this paper we have investigated the causal effect of informal care provided by the children 

on the cognitive functioning of the receiving elderly parents using data from the Survey of 

Health, Ageing and Retirement in Europe. As the correlation between informal care and 

cognitive functioning is likely to be contaminated by reverse causality, unobserved 

heterogeneity, and/or attenuation bias, our analysis relies on an IV method using the gender 

ratio of the children as an instrument for informal care. 

Our identification strategy does not allow us to draw any conclusion regarding men, given the 

lack of predictive power of the proportion of daughters on the receipt of informal care for 

fathers: reflecting the longer life expectancy of women, men are more likely to receive 

informal care from their spouses (Lowenthal and Haven 1968), whereas women tend to 

receive more help from their children (Silverstein et al. 2006). Indeed, the powerful 

identification strategy using the gender of the kids as a natural experiment provides us a 

convincing estimate of the causal effect of informal care from the children to the parent that 

mostly receives it, the mother. The literature has largely shown that women are more likely 

than men to both give and receive informal care (e.g. Brandt et al. 2009).  

Results from the IV models highlight a significant negative effect of informal care on 

women’s cognitive functioning: mothers receiving more informal care from the children 

perform worst in all the cognitive tests taken into account. The only exception is the 

orientation in time test, which, due to its low level of variability, is only useful for detecting 

really severe cognitive deficits (as discussed also in Engelhardt et al. 2010).  

Therefore, in accordance with the use-it-or-lose-it hypothesis, we find evidence that relying 

more on the children in carrying daily activities of personal care, household work and paper 

work makes mothers more likely to perform low in cognitive tests. 

We think that, in contexts of population ageing, this study brings an important key message: 

caregiving children, although acting with the best intentions, should take into account not only 
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the physical but also the psychological status of their older parents and allow them sufficient 

challenges in order to maintain their cognitive abilities and skills.  

One straightforward continuity to this research would be to analyze whether also formal care 

affects cognitive functioning of older individuals in a similar way. However, we could not 

explore that aspect in this paper for two reasons: first, regarding formal care provided at 

home, we face a serious challenge of finding a proper instrument for formal home care that 

would satisfy the exclusion restriction; second, the survey design of SHARE does not allow 

observing individuals who are living in institutions21 and thus leaves the question of the effect 

of institutionalization on cognitive functioning open to further research. However, we 

anticipate that if a negative effect on cognitive functioning also exists for formal care, we may 

even underestimate the true (negative) effect of informal care on cognitive functioning. 

Indeed, many studies have found a substitution relationship between formal and informal care 

(Bolin et al. 2008; Bonsang 2009; Van Houtven and Norton 2004, 2008). Furthermore, our 

findings are pointing to the possibility that research on the relationship between formal and 

informal care has provided an underestimate of the true substitution effect, given that lower 

cognitive functioning resulting from higher informal care may increase the demand for formal 

care. In this respect, this study also contributes to the literature on the relationship between 

formal and informal care. 

 

 

 

 

 

 

                                                 
21 A selection bias, over-estimating the negative effect of informal care on cognitive functioning, may follow 

from this sample selection (according to the same selection mechanism as co-residence with children discussed 

in section 5.3.5). However, the size of the bias, if any, depends on the proportion of individuals being dropped 

from the sample (i.e. the institutionalised population), on the correlation between our instrument and the 

probability of being institutionalised and on the correlation between cognitive functioning and 

institutionalisation. Yet, this possible bias is unlikely to have sizable consequences on our main results. Indeed, 

the proportion of institutionalised individuals in Europe is small (the share of individuals aged 65 and over living 

in institutions ranges between 1.5% in Italy and 7.5% in Sweden in 2004 (OECD 2006). Furthermore the 

literature about the effect of having daughters on the probability of nursing home entry is mixed and inconsistent 

(e.g. Grundy and Jitlal 2007), suggesting that, if any, the correlation between the share of daughters and the 

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’ calculations. 
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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 4.1 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 3.5 2.6 3.3 2.5 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 18.9 12.6 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 2.9 2.7 3.5 2.6 2.2 3.5 3.6 

Orientation test 3.7 3.8 3.7 3.7 3.7 3.7 3.8 3.8 3.7 3.8 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 1.5 10.2 9.5 2.5 2.0 

Proportion of daughters 50.4% 50.2% 49.8% 52.6% 50.4% 49.4% 51.7% 49.1% 51.4% 50.7% 48.2% 50.2% 50.1% 51.4% 

Gender (woman=1) 54.5% 59.5% 54.7% 56.8% 56.2% 58.7% 51.9% 58.9% 51.7% 50.7% 52.3% 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 73.3 73.4 73.9 73.9 74.8 

Years of education 9.1 9.0 9.8 11.2 11.6 8.4 12.2 6.1 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% 2.1% 1.4% 4.6% 3.5% 1.1% 6.6% 14.9% 

Single household 29.7% 43.0% 29.8% 38.1% 38.2% 35.4% 21.6% 41.2% 20.1% 24.8% 22.6% 18.0% 25.8% 34.1% 

# mobility limitations 2.0 2.0 1.9 2.3 1.5 2.0 2.0 2.7 2.5 1.4 3.9 2.5 1.5 1.2 

# ADL limitations 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 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% 18.5% 16.1% 15.9% 31.1% 14.5% 24.7% 11.4% 

Stroke 5.4% 4.6% 5.1% 7.7% 7.1% 4.7% 5.3% 4.7% 4.7% 5.7% 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% 14.0% 19.5% 11.2% 7.9% 

# children 2.5 2.3 2.6 2.0 2.6 2.5 2.3 2.2 2.4 2.9 2.8 2.8 2.5 2.5 

Second time interview 35.2% 45.3% 42.7% 0.0% 33.1% 36.0% 33.4% 42.6% 38.4% 38.9% 0.0% 34.5% 37.9% 34.2% 
               
Number of observations 19,674 1,104 2,371 906 1,444 1,913 1,968 1,710 1,545 1,808 598 1,307 2,217 783 

Source: SHARE 2004/2006, release 2.5. Authors’ calculations.
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Table 2. Determinants of cognitive functioning among individuals aged 65 or over. OLS 
estimate. 
 Cognitive score 

Men Women    

Hours of informal care from the children per month/10 -0.008† -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 -0.052† -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 

R2 0.386 0.425    

N 8,960 10,714 

Source: SHARE 2004/2006, release 2.5. Authors’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero 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 
Reduced 
form 

2SLS 

 Men 

Hours of informal care from the children per month/10     -     - 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 month/10     -     - -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’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero at the 10%, 5%, 1%, 0.1% levels, 

respectively. The control variables are the same as Table 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 
word recall 

Delayed 
word recall 

Fluency 
test 

Numeracy 
 

Orientation 
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 8,960 

 Women 
Hours of informal care from the children 
per month/10 -0.180** -0.209** -0.124* -0.128* -0.064 

 (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’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero at the 10%, 5%, 1%, 0.1% levels, 

respectively. The control variables are the same as Table 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 
Reduced 
form 

2SLS 

 Men 

Hours of informal care from the children per month/10     -     - 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 month/10     -     - -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’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero at the 10%, 5%, 1%, 0.1% levels, 

respectively. The control variables are the same as Table 2.  
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APPENDIX 
  
Table A1. Association between the proportion of daughters and the explanatory 
variables among individuals aged 65 or over. OLS 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 

R2 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’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero 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. 

First stage 
Reduced 
form 

2SLS 

 Men 

Hours of informal care from the children per month/10     -     - 0.025 

  (0.264) 

Share of daughters 0.114 0.003     - 

(0.070) (0.030)  

Socio-demographic and health-related variables no no 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 month/10     -     - -0.225** 

   (0.080)    

Share of daughters 0.419*** -0.094**     - 

 (0.092) (0.030)                 

Socio-demographic and health-related variables no no 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’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero at the 10%, 5%, 1%, 0.1% levels, 

respectively. 
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Table A3. Determinants of cognitive functioning among individuals aged 50 to 64. OLS 
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 -0.028†   

 (0.016) (0.015)    

Proportion of daughters -0.029 -0.023    

 (0.020) (0.018)    

Constant 0.227† 0.209†   

(0.126) (0.110)    

Country fixed-effects yes yes 

R2 0.286 0.343    

N 12,139 15,038 

Source: SHARE 2004/2006, release 2.5. Authors’ calculations. Note: Robust standard errors 

clustered at the individual level are in parentheses. (†), (*), (**), (***) mean that the 

coefficient estimate is significantly different from zero at the 10%, 5%, 1%, 0.1% levels, 

respectively. 
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