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Abstract
This paper examines the impact of wealth and income on the likelihood of depression
among persons aged 50 or higher in four European regions characterised by differences
in the standards of living and welfare systems. To address possible effects, data from
Wave 6 of the Survey of Health, Ageing and Retirement in Europe (SHARE) have been
used. Based on a sample of 60,864 persons resident in 16 European countries and a binary
indicator of depression, probit and instrumental variable probit models were employed,
the latter of which deal with issues of endogeneity and omitted variable bias. The findings
show differences in the prevalence of depression across Europe, favouring the more afflu-
ent North/Western countries. Further, there is a difference in the role and the magnitude
of the effect of income and wealth across different regions. First, though both measures
exhibit a measurable effect, their impact is greater in the poorer Central/Eastern and
Southern regions; this divide is more pronounced for wealth. Second, income seems to
have a stronger effect compared to wealth in all instances: hence, it would seem that
liquidity is more important among Europeans aged 50 or higher than assets.
Nevertheless, neither income nor wealth are important among persons aged 65 or higher
in Nordic countries which may be partly attributable to a more equitable welfare system.

Keywords: Europe; depression; income; wealth; welfare systems; Survey of Health, Ageing and Retirement
in Europe (SHARE)

Introduction
Depression represents a worldwide burden; according to estimates by the World
Health Organization (WHO), 322 million people suffered from the condition in
2015 (WHO, 2017a). Further, as often the onset is at an early age and episodes
recur, it is considered a leading cause of Years Lived with Disability (Friedrich,
2017; WHO, 2017a), where its relative contribution over the past 25 years has
been increasing (Ferrari et al., 2013). Research has shown that it is prevalent
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among older persons and it is strongly related to an increase in morbidity and mor-
tality (Beekman et al., 1999; Schultz et al., 2000; Turvey et al., 2009); it is also linked
to a decline in quality of life and heavy utilisation of health-care services (D’Alisa
et al., 2006; Belloni et al., 2016). As the numbers of persons aged 60 or higher are
projected to increase substantially in the future (WHO, 2017b), pinpointing factors
affecting their health and wellbeing becomes of ever-increasing importance, espe-
cially in Europe where the ageing process is more advanced compared to the
other regions of the world. Such factors include socio-economic circumstances
(i.e. income and wealth), which may form the basis for identifying vulnerable
groups that should be aided by the implementation of appropriate policies.

The existence of a strong socio-economic gradient in depression is well docu-
mented (Lorant et al., 2003, 2007; Muntaner, 2004; Hudson, 2005; Fiske et al.,
2009; Buber and Engelhardt, 2011). Abrupt changes, termed ‘acute negative events’,
are often linked to depressive episodes (Ferraro and Shippee, 2009; Colman and
Ataullahjan, 2010; Thoits, 2010). Among others, loss of income, which represents
liquidity and the ability to respond instantly to needs, may predispose to depres-
sion, especially among older persons who, becoming pensioners, may face signifi-
cant changes in their standards of living. Long-term exposure to stress is also
known to trigger depression (Thoits, 2010). Low socio-economic status (SES)
and financial strain over extended periods of time are potent stressors (Ferraro
and Shippee, 2009; Colman and Ataullahjan, 2010). Wealth, which represents
accumulation of resources over the lifecourse, reflects, up to a point, past socio-
economic circumstances and may be the means to face financial and health
adversities, especially among pensioners with low income (Christelis et al., 2005).
In fact, there are analyses suggesting that wealth is a more robust indicator of
SES among persons aged 65 or higher than income (Shavers, 2007; Semyonov
et al., 2013). Nevertheless, past cross-sectional analyses of the association of SES
with mental health are often hampered by the issue of reverse causality, as the rela-
tionship is reciprocal, with poor mental health affecting educational attainment,
employment opportunities and earning power while, at the same time, facing finan-
cial hardship and deprivation may itself cause or precipitate the onset of depression
(Mulatu and Schooler, 2002; Butterworth et al., 2009; Golberstein, 2015).

In this context, the present study has three aims; the first aim is to appraise the
importance of income, a measure of concurrent liquidity, versus wealth, which
represents long-term financial resources, in predicting depression among older
adults and pensioners in Europe, adding thus evidence in this debate, while
using a method that takes into account the reciprocal association of SES and mental
health. Analyses using an instrumental variable approach are scarce, focusing
mainly on the population of the United States of America (USA), while they usually
apply to specific sub-groups such as lottery winners, home-owners, etc. In this
instance, however, the general population aged 50 or higher is considered, allowing
us to reach concrete conclusions concerning older Europeans.

A second objective of the analysis is to compare relative effects between the
younger and the older segment, i.e. persons aged 50–64 and those aged 65 or higher,
as the latter group includes mainly pensioners for whom income may be less import-
ant compared to younger persons; further, retirement itself is known to have an effect
on physical and mental health (Coe and Zamarro, 2011; Belloni et al., 2016; Clouston
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and Denier, 2017; Heller-Sahlgren, 2017). The third objective is to assess differentials
across four European regions (Southern, Northern, Western and Central/Eastern)
which are characterised by differences in depression levels, living standards, Gross
Domestic Product (GDP), and health-care and welfare systems in order to establish
whether individual SES has a greater effect in more deprived areas. To achieve that,
data from the most recent round of the Survey of Health, Ageing and Retirement in
Europe (SHARE Wave 6) have been used. Measurement of depression relies on 12
self-reported symptoms comprising the EURO-D scale (Prince et al., 1999).

Background
Differentials across Europe

Past research reveals differences in depression levels across regions (WHO, 2017a).
Considering Europe, findings based on the European Social Survey Wave 3, carried
out in 2006/7, show that depression is more prevalent in Central/Eastern Europe as
opposed to North/Western Europe (Van de Velde et al., 2010). Other analyses con-
cerning serious depressive symptoms, based on the European Social Survey 2014
data (Wave 7), also indicate a lower prevalence in Northern and Western regions
and a higher prevalence in Central/Eastern and Southern regions (Huijts et al.,
2017), though Southern Europe in this instance is represented solely by Portugal.
Regional differentials may be attributable to various factors, including differences
in the standards of living and SES, as well as in the health-care and welfare systems
(Eikemo et al., 2008; Eurostat, 2014).

Europe is characterised by five different welfare systems, four of which are of
interest in the present study: the Nordic, the Continental (or Bismarckian), the
Mediterranean (or Southern) and the Central/Eastern (Fenger, 2007; Kemppainen,
2012; Ferrera and Rhodes, 2013; Popova and Kozhevnikova, 2013). Though all sys-
tems have common aims, namely the welfare of the population and the support of
vulnerable groups, they exhibit marked differences. The Nordic model, implemented
in Northern Europe (Norway, Sweden, Finland, Denmark and the Netherlands) is
based on the principle of equity, allowing equal access to social and health-care ser-
vices, education and culture. The Continental or Bismarckian model, implemented
in Western Europe (Austria, France, Germany, Belgium and Luxembourg), provides
high levels of public support, substantial unemployment benefits, disability pensions
and health care of high quality. The Southern or the Mediterranean model (Italy,
Spain, Greece and Portugal) leans heavily on the assumption that socially unpro-
tected members should be, at least partly, supported by family but bestows generous
pensions and incorporates a universal health-care system. The Central/Eastern
European model (Poland, Bulgaria, Ukraine, the Czech Republic, Hungary,
Slovakia and Estonia) applies redistribution to prevent poverty and presupposes a
strong involvement and support from family; however, due to low state budgets
and pensions there is a high risk of poverty among older persons. Further, standards
of living in terms of per capita GDP differentiate between the above-mentioned
regions of Europe. North/Western Europe includes the most affluent regions with
per capita GDPs in 2015 ranging from around €33,000 in France to €91,500 in
Luxemburg, followed by Southern European countries (with per capita GDPs
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ranging from €16,300 in Greece to €27,000 in Italy) and, lastly, by Central/Eastern
Europe (with per capita GDPs ranging from €10,600 in Croatia to €16,000 in the
Czech Republic) (Eurostat, 2018).

SES and health based on an instrumental variable approach

A few studies have used an instrumental variable approach to explore the causal
impact of wealth and income on health in order to avoid issues stemming from
the endogeneity of income/wealth and health as well as from omitted variable bias
(Ettner, 1996; Golberstein, 2015; Erixson, 2017). As instruments have to be plausibly
exogenous and provide a source of variation at individual level, shock events influ-
encing individual wealth and income in different ways are often exploited, including
policy reforms, inheritance, stock market fluctuations, lottery winnings, etc. Findings
in several cases indicate an effect of income and wealth on health, though some
apply only on selected groups of people, for instance lottery winners, while the mag-
nitude of the effects in some instances is minor or negligible. Ettner (1996) found a
significant effect of income on both physical and mental health, exploiting various
instruments, spousal and parental education among others, while Golberstein
(2015), exploiting the Notch, which reflects a permanent, exogenous shock to
Social Security income among retirees in the USA, finds a significant effect only
on women’s mental health. Atalay et al. (2017), exploiting house price increases,
finds a positive effect of wealth on the physical health of home-owners and a nega-
tive effect on the health of renters in Australia. McInerney et al. (2013) exploited the
variation in stock holdings caused by the 2008 US stock market crash and concluded
that changes in wealth have a significant effect on the feeling of depression, depend-
ent upon the extent of loss, but no effect on clinically validated depression measures.
Schwandt (2018) exploited stock market shocks occurring over 1998–2011 in the
USA and found a significant effect of wealth on the physical and mental health of
a sample of retiree stockholders. On the other hand, Kim and Ruhm (2012) exploited
inheritance shocks in the USA and found that wealth has virtually no effect on the
health of older adults, while Erixson (2017) exploited inheritance tax reforms in
Sweden and found only a short to medium run impact of wealth on objective health.
Regarding research exploiting lottery winnings, Lindahl (2005) finds a positive effect
of income due to lottery winnings on self-reported illness, strongest among older
persons, while Gardner and Oswald (2007) as well as Apouey and Clark (2015)
found that mental health improved among lottery winners in Great Britain.
Though the findings of the method may not be entirely consistent, in some cases
implying a tenuous association between SES and health whereas in other cases show-
ing a significant effect, these apply mostly to the US population and to specific
groups of persons and may be, thus, not applicable to the general or to the
European population. Further, the settings of the above-mentioned studies differ
regarding the choice of an appropriate instrument.

Data
The data used in the analysis come from SHARE, a multi-disciplinary panel survey
collecting information on persons aged 50 or higher who are resident in various
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European countries. The survey has been modelled on the Health and Retirement
Survey of the USA and the English Longitudinal Survey of Ageing. Response rates
are at levels comparable to other similar surveys such as the European
Community Household Panel, European Labour Force Survey, European Social
Survey, etc. (De Luca and Peracchi, 2005). Following the first wave of SHARE, the
sample at successive waves includes both respondents from previous waves (longitu-
dinal sample) as well as a refresher sample. Individual response rates at Wave 6
range from 74.3 per cent (Luxembourg) to 95.7 per cent (Croatia) for the refresher
sample, while retention rates between Waves 5 and 6 for the longitudinal sample
range from 69.6 per cent (Luxembourg) to 79.6 per cent (Denmark) (Bergmann
et al., 2017). The specifics of the survey have been presented in detail elsewhere
(Börsch-Supan et al., 2013).

Sample

Wave 6 of SHARE was carried out in 2015; 17 countries participated, ranging from
Northern to Southern to Eastern Europe: Austria, Belgium, Croatia, Czech Republic,
Denmark, Estonia, France, Germany, Greece, Italy, Luxembourg, Poland, Portugal,
Spain, Sweden, Switzerland and Slovenia. The relevant data were first released in
March 2017 (release 6.0.0) but the more recent release 6.1.0 data (in March 2018)
are used in the study (Börsch-Supan, 2017). Τhe analysis focuses on the 16 countries
considered to adequately represent the Southern, Western (or Bismarckian), Central/
Eastern and Northern European welfare systems, grouped as follows: (a) Southern:
Greece, Italy, Portugal and Spain, (b) Western: Austria, Belgium, France, Germany
and Luxembourg, (c) Central/Eastern: Croatia, Czech Republic, Estonia, Poland and
Slovenia; and (d) Northern: Denmark and Sweden. Similar categorisations have been
used in past analyses (Eikemo et al., 2008). The overall sample size corresponding to
these countries was 62,554 persons. Proxy interviews (1,106 cases or 1.71%) were
excluded from the sample, as were persons with missing information regarding
proxy interview status (584 cases or 0.93%). Hence, 60,864 persons were retained
in the analysis.

Outcome variable

The dependent variable of the analysis is depression measured by the EURO-D
scale, comprising 12 items which represent symptoms; these include depression,
pessimism, suicidality, guilt, sleep, lack of interest, irritability, appetite, fatigue,
lack of concentration, lack of enjoyment and tearfulness (Prince et al., 1999).
The outcome variable has been used in binary form, distinguishing between per-
sons with no depression (i.e. exhibiting fewer than four symptoms) and those
who have depression (at least four symptoms). This cut-off point has been validated
psychometrically against several clinically relevant indicators at the EURODEP
study (Dewey and Prince, 2005) as well as in numerous analyses in the past
(Castro-Costa et al., 2007, 2008; Courtin et al., 2015). Further, sensitivity analysis
performed using different thresholds (three, five and six depressive symptoms)
indicated that the findings of the present study are robust and not affected by
the choice of the cut-off point (see the ‘Robustness of findings’ section).
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Independent variables

Wealth and income
The explanatory variables of interest include household net wealth and household
income in euros. Household net wealth is a composite measure including financial
assets, bank accounts, mortgages, bank deposits, stock holdings, bonds, mutual
funds, life insurance policies and individual retirement accounts. Household
income denotes the overall income of the household members in the year preceding
the survey. In the present analysis the imputed variables provided by the SHARE
team (first data-set; implicat = 1) have been used (for information on the imput-
ation procedure, see SHARE release guide 6.1.0, 2018); the findings based on the
remaining four imputed data-sets as well as on the combined five data-sets are dis-
cussed in the ‘Robustness of findings’ section.

Both variables were first purchasing power parity adjusted to become compar-
able across countries and welfare systems. Subsequently, as they exhibited a wide
range and extreme values they were transformed using their natural logarithm.
Prior to this transformation, zero values for income (reported by 1,176 respondents
or 1.9% of the sample) where recoded to €1, as the natural logarithm of zero is
undefined; further, wealth was treated in a similar manner for reported values
below €1 (2,742 respondents or 4.5% of the sample). This treatment was carried
out in order to retain in the sample the more disadvantaged respondents (those
with no income and those reporting no wealth or being in debt) who also exhibited
a higher likelihood of depression.

Socio-demographic characteristics and morbidity
All models control for age of the respondents in years as well as age squared, in
order to capture the nonlinear effect of age on depression. Further, gender, edu-
cational attainment in years and country of residence have also been included in
the models. Morbidity is represented by two binary indicators: having reported at
least two chronic diseases out of a list of 21 conditions and being limited in activ-
ities, based on the Global Activity Limitations Indicator which represents both
activity restrictions and functional limitations in European populations (Berger
et al., 2015).

Instrumental variable
As instrumental variable the educational attainment (years of education) of the
partner of the respondent has been used (for rationale, see the Methods section).
For unpartnered respondents (27.6% of the sample) the variable was coded as 0,
retaining thus a substantial segment of the sample in the analysis while, at the
same time stating that there was no contribution to income or wealth related to
partner’s education.

Methods
For quantifying the causal impact of household income and household wealth on
the probability of having depression, a sequence of probit and instrumental vari-
able (IV) probit models is employed. Moreover, the analysis takes into consider-
ation two different econometric models, each of which includes a different main
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explanatory variable. These models were run separately for four, broadly defined,
European regions while, apart from considering all ages together, estimates are
provided for two broad age groups, 50–64 and 65+, using the most common offi-
cial retirement age in Europe as a benchmark. The analysis has been carried out
using Stata version 13.

Probit model

Due to the dichotomous nature of our dependent variable, we investigate the
impact of wealth and income on depression by estimating a probit
specification.

As already mentioned, the binary outcome variable (Eurodcat) is based on the
Euro-D scale, which reflects the existence or absence of 12 self-reported symptoms.
Let W and I represent wealth and income, respectively, whereas X is a vector of
variables which represents other characteristics controlled for, regarding the survey
participant i, resident in European region r in the period t that the wave was con-
ducted. We also controlled for country of residence employing dummies (λc) and
clustered standard errors at the household level, accounting thus for the presence
of more than one person in a household.

EuroDirt = Wirtb+ Xirtd+ lc + 1irt

EuroDirt = Iirtb+ Xirtd+ lc + 1irt.

The outcome variable is built based on a specific cut-off point, which assigns the
value 1 when the EURO-D scale > 3 and the value 0 otherwise.

Eurodcatirt = 0, if EuroDirt ≤ 3

Eurodcatirt = 1, ifEuroDirt . 3.

Hence, probit estimates are based on the following latent models which estimate the
probability that a person suffers from depression:

Pr[Eurodcatirt = 1|Xirt] = EuroDirt . 3 = Pr[Wirtb+ Xirtd+ lc + 1irt . 3|Xirt]

Pr[Eurodcatirt = 1|Xirt] = EuroDirt . 3 = Pr[Iirtb+ Xirtd+ lc + 1irt . 3|Xirt].

By taking into consideration the independence and normal distribution of the
error terms, the impact of wealth and income on the probability that a respond-
ent suffers from depression is estimated. In other words, the probability of hav-
ing depression is calculated as a function of wealth (or income) while
controlling for the above-mentioned characteristics of a respondent, using the
probit model.
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IV probit identification strategy

There are two sources of possible bias which may result in the endogeneity of both
wealth and income in relation to depression. These sources include omitted vari-
able bias as well as simultaneity bias (or reverse causality). Omitted variable bias
occurs when there are unobserved variables affecting both wealth and depression
or income and depression. For instance, any inherited mental health disorder or
co-residing with adult children may produce such effects (Courtin and Avendano,
2016). Moreover, differences in health-care systems may affect the wealth and/or
income of a household (through medical expenses, out-of-pocket payments, etc.)
while, at the same time, they may have a direct impact on depression. Another
case of omitted variable bias could arise from the impact that health systems
have on managing chronic diseases through priority settings. Similarly, decisions
on formulating policies related to out-of-pocket payments for health care, social
and health insurance contributions, as well as co-insurance rates would affect
both the income and the wealth of a household considerably, as well as the prob-
ability of depression (Kim and Yang, 2011; Arsenijevic et al., 2013; Ubel et al.,
2013; Pan and Sambamoorthi, 2015). Simultaneity bias is also considered, firstly
because poor mental health affects wealth and/or income by increasing expend-
iture for medications (Gadit, 2004; Harman et al., 2004; Fullerton et al., 2011)
and, secondly, persons who are still employed may experience income reduction
as those who suffer from depression might not be productive or able to work
(Dewa and Lin, 2000; Lerner and Henke, 2008; Woo et al., 2011).

Hence, to minimise effects of such biases, an instrumental variable approach is
used. For the identification strategy used in the present setting, we exploit the years
of partner’s education, and thus variability between people, creating plausible
exogenous variations in wealth and income. In Figure 1, we show the variation
of this instrument across countries.

A proper instrument has to satisfy the following conditions. Firstly, it must be cor-
related with the endogenous independent variable and thus the first-stage F-statistic
must be above 10 so that the instrument is not weak (Staiger and Stock, 1997; Stock
et al., 2002). Secondly, it should be uncorrelated with the error term. With regard to
the first requirement, we show the relevance of the instrument statistically in the
Results section through the first-stage F-statistic. We mainly support this theoretically
by considering a highly cited paper by Ettner (1996), which notes the correlation
between spousal education and household income. Another argument related to
the relevance of our instrument is generated by evidence showing that partner’s edu-
cation is correlated with earnings and this is attributable, mainly, to the cross-
productivity between partners (Huang et al., 2009). Other research examining the
impact of financial literacy, which can act as indicator of education, on household
wealth finds a positive effect on household net worth and its determinants (Van
Rooij et al., 2012). Further, the instrument proposed for financial literacy is the edu-
cational attainment of relatives (i.e. parents and siblings) (Van Rooij et al., 2011,
2012). Moreover, financial education stimulates savings and asset accumulation in
general (Bernheim and Garrett, 2003). All this evidence allows us to conclude that
household wealth and income can be increased due to partner’s education, and there-
fore the relevance criterion is fulfilled.
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As mentioned earlier, the second condition for a valid instrumental variable
identification strategy has to do with the validity of the instrument. The orthogon-
ality of the instrument to the error term requirement presupposes that the instru-
ment is exogenous with respect to the dependent variable. More specifically, the
years of partner’s education should not be correlated with the respondent’s depres-
sive symptoms but may affect the latter only through income and wealth. Though
the assortative mating theory (Huang et al., 2009) suggests that there is a positive
correlation between partners’ educational attainment, this is at best weak in the pre-
sent study (correlation coefficient = 0.11) and this also holds regarding the associ-
ation of partner’s years of education with the respondent’s depressive symptoms
(correlation coefficient =−0.15). Hence, years of partner’s education may be con-
sidered a valid instrument, a fact reinforced by the findings of the Hansen J Test
of orthogonality (Hansen et al., 2008) (see the ‘Robustness of findings’ section).

In this paper, the first-stage regressions are presented below:

Wirt = Zirtt+ Xirtd+ lc + 1irt

Iirt = Zirtt+ Xirtd+ lc + 1irt.

The second stage of the investigated IV probit estimations is:

Pr[Eurodcatirt|Xirt] = Pr[Zirtb+ Xirtd+ lc + 1irt|Xirt],

Figure 1. Variation of mean values of the instrumental variable by country.
Notes: In order to construct this graph, the following numerical values were assigned to our sample’s countries.
Austria: 11, Germany: 12, Sweden: 13, Spain: 15, Italy: 16, France: 17, Denmark: 18, Greece: 19, Belgium: 23,
Czech Republic: 28, Poland: 29, Luxembourg: 31, Portugal: 33, Slovenia: 34, Estonia: 35, Croatia: 47.
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{ Eurodcat [ Z, Eurodcat [ [0, 1]}.

where Eurodcat is the depression binary dependent variable, Z symbolises the
instrumental variable, X is a vector of control variables, λc is the country of resi-
dence, W and I are the wealth and the income of the household, respectively,
and ϵ is the error term.

Results
In Table 1, descriptive statistics for the variables used in the analysis are displayed.
Overall, 27.94 per cent of the sample exhibits at least four symptoms of depression.
Levels differentiate across European regions; prevalence seems highest in Southern
Europe (31.60%), followed closely by Central/Eastern Europe (29.36%) and
Western Europe (27.49%); Northern Europe exhibits markedly low levels
(17.45%). Substantial differences across regions can also be observed regarding
median and mean household wealth and income. Western Europeans represent
the most affluent group. Northern Europeans follow closely, having 97.5 per cent
of the Western Europeans’ wealth and 88.0 per cent of their mean income while
Southern and Central/Eastern European are more disadvantaged; South
Europeans have 57.8 per cent of Western Europeans’ wealth and 45.5 per cent of
their mean income while Central/East Europeans have 41.2 per cent of the
Western Europeans’ wealth and 38,2 per cent of their mean income. Differences
based on median values are of a similar extent, except regarding net wealth for
South and North Europeans the gap is slightly narrower. As far as the instrument
is concerned (years of partner’s education), there are substantial differences
between regions with Northern Europeans exhibiting the highest mean and median
values (9.5 and 11 years, respectively), Western and Central/Eastern Europeans fol-
lowing closely (mean 8.1–8.4 years, median 10 years), while South Europeans
record the lowest values (mean 6.9 years, median 6 years).

The estimates of the models are presented in Tables 2–5, using first household
wealth as the main independent variable and, subsequently, household income. In
all cases, the first stage F-statistic of the instrument, years of partner’s education,
exceeds the rule-of-thumb that the F-statistic should be at least 10, and therefore
the above-mentioned instrument is not weak. Moreover, in order to test the orthog-
onality of the instrument we performed the Hansen J Test (Hansen et al., 2008),
including both the instrument used in the ‘Robustness of findings’ section along
with partner’s years of education. In all cases, the p-value is greater than 0.10,
and therefore our instrument is valid. Additionally, the Wald test of exogeneity
of the instrumented variables reported in the tables rejects the null hypothesis of
no endogeneity.

Household wealth and depression

Estimates for all countries for the whole sample and by broad age group are pre-
sented in Table 2. The coefficients based on the probit models severely underesti-
mate the relative effect of wealth on depression compared to the instrumental
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variable approach, though effects point to the same direction; more specifically, the
coefficient of the probit model is one-third of the coefficient of the IV probit model.
This could be related to the fact that the IV probit model corrects the upward bias
of measurement errors in the perceived depression, as well as the bias arising from
reverse causality and omitted variables. Increasing age is linked to a decreasing like-
lihood of depression; the rate of decline is weaker among older respondents. The
odds of depression are substantially lower for men compared to women while
higher educational attainment has a significant protective effect. Chances of

Table 1. Descriptive statistics of the main variables of interest (percentages and median values) by
welfare system

Dependent variable:
depression (%)

Independent variables

Instrument: years of
partner’s educationWealth Income

All systems (N = 60,864):

Median 126,974.7 16,518.76 9

Mean 27.94 212,362.1 23,265.06 8.01

Coefficient of
variation

0.016 1.592 1.279 0.767

Southern Europe (N = 16,522):

Median 125,477.5 13,065.2 6

Mean 31.6 174,029.9 16,281.32 6.87

Coefficient of
variation

0.015 1.205 1.067 0.811

Western Europe (N = 18,479)

Median 197,127.9 25,863.25 10

Mean 27.49 300,924.4 35,772.66 8.39

Coefficient of
variation

0.016 1.594 1.255 0.772

Central/Eastern Europe (N = 18,419):

Median 78,778.45 11,230.37 10

Mean 29.36 123,992.0 13,654.73 8.06

Coefficient of
variation

0.016 1.543 0.900 0.742

Northern Europe (N = 7,444):

Median 184,065.4 26,965.74 11

Mean 17.45 293,472.6 31,495.74 9.46

Coefficient of
variation

0.022 1.221 0.637 0.681

Note: The data are retrieved from the Survey of Health, Ageing and Retirement in Europe (SHARE) Wave 6 and refer to
information gathered from 16 countries divided into four groups based on their welfare system: (a) Southern Europe:
Greece, Italy, Portugal and Spain; (b) Western Europe: Austria, Belgium, France, Germany and Luxembourg; (c) Central/
East Europe: Croatia, Czech Republic, Estonia, Poland and Slovenia; and (d) Northern Europe: Denmark and Sweden.

2458 D Kourouklis et al.

https://doi.org/10.1017/S0144686X19000679 Published online by Cambridge University Press

https://doi.org/10.1017/S0144686X19000679


Table 2. Effects of household wealth on depression (all countries)

Variables

All countries

Probit IV probit

All ages:

Log wealthirt −0.0342*** −0.1087***

Years of educationirt −0.0156*** −0.0073***

Limitation with activitiesirt 0.5959*** 0.5648***

At least two chronic diseasesirt 0.3371*** 0.3224***

Ageirt −0.0975*** −0.0739***

Age2irt 0.0007*** 0.0005***

Genderirt 0.4038*** 0.3901***

First-stage F-statistic F(1, 60,841) = 2,657.38

Wald test of exogeneity χ2(1) = 64.60, p = 0.000

Observations (N) 60,864

Age 50–64:

Log wealthirt −0.0412*** −0.1218***

Years of educationirt −0.0151*** −0.0046

Limitation with activitiesirt 0.5513*** 0.5114***

At least two chronic diseasesirt 0.3911*** 0.3683***

Ageirt 0.0178 0.0301

Age2irt −0.0003 −0.0003

Genderirt 0.4027*** 0.4116***

First-stage F-statistic F(1, 25,287) = 1,096.26

Wald test of exogeneity χ2(1) = 37.39, p = 0.000

Observations (N) 25,310

Age 65+:

Log wealthirt −0.0283*** −0.0994***

Years of educationirt −0.0145*** −0.0072***

Limitation with activitiesirt 0.6207*** 0.5949***

At least two chronic diseasesirt 0.2981*** 0.2887***

Ageirt −0.0478** −0.0260

Age2irt 0.0003*** 0.0002*

Genderirt 0.4117*** 0.3844***

First-stage F-statistic F(1, 35,531) = 1,575.30

Wald test of exogeneity χ2(1) = 28.20, p = 0.000

Observations (N) 35,554

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary
heteroscedasticity and corrected for clustering at the household level. The instrument which is used for the instrumental
variable (IV) probit estimation is: years of partner’s education. Model additionally controls for country of residence. All
predictors refer to the respondent.
Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 3. Effects of household wealth on depression (by welfare system)

Variables

Southern Europe Western Europe Central/Eastern Europe Nordic

Probit IV probit Probit IV probit Probit IV probit Probit IV probit

All ages:

Log wealthirt −0.0369*** −0.1555*** −0.0361*** −0.0818*** −0.0301*** −0.1306*** −0.0395*** −0.0814***

Years of educationirt −0.0152*** −0.0048 −0.0113*** −0.0064** −0.0273*** −0.0097** 0.0080 0.0131**

Limitation with activitiesirt 0.6417*** 0.6036*** 0.5869*** 0.5652*** 0.5453*** 0.5119*** 0.5804*** 0.5533***

At least two chronic diseasesirt 0.3901*** 0.3796*** 0.3146*** 0.2955*** 0.3356*** 0.3280*** 0.2841*** 0.2734***

Ageirt −0.1058*** −0.0677*** −0.0969*** −0.0811*** −0.0663*** −0.0327** −0.1679*** −0.1596***

Age2irt 0.0007*** 0.0005*** 0.0006*** 0.0005*** 0.0005*** 0.0002** 0.0011*** 0.0011***

Genderirt 0.4428*** 0.4400*** 0.4271*** 0.4214*** 0.3499*** 0.3193*** 0.3818*** 0.3697***

First-stage F-statistic F(1, 16,511) = 400.56 F(1, 18,467) = 1,064.99 F(1, 18,407) = 768.05 F(1, 7,435) = 426.42

Wald test of exogeneity χ2(1) = 25.41, p = 0.000 χ2(1) = 9.48, p = 0.002 χ2(1) = 35.66, p = 0.000 χ2(1) = 2.79, p = 0.095

Observations (N) 16,522 18,479 18,419 7,444

Age 50–64:

Log wealthirt −0.0406*** −0.1643*** −0.0379*** −0.0756*** −0.0443*** −0.1704*** −0.0450*** −0.1103***

Years of educationirt −0.0181*** −0.0043 −0.0095** −0.0051 −0.0250*** −0.0017 0.0031 0.0133

Limitation with activitiesirt 0.6370*** 0.5874*** 0.5327*** 0.5112*** 0.4971*** 0.4523*** 0.5686*** 0.5178***

At least two chronic diseasesirt 0.4438*** 0.4256*** 0.3740*** 0.3541*** 0.3898*** 0.3770*** 0.3474*** 0.3196***

Ageirt −0.0834 −0.0171 0.0544 0.0599 0.0793 0.0276 0.1045 0.1466

Age2irt 0.0005 0.0001 −0.0007 −0.0007 −0.0007 −0.0002 −0.0011 −0.0015

Genderirt 0.4341*** 0.4669*** 0.4475*** 0.4531*** 0.3243*** 0.3279*** 0.3958*** 0.3850***

First-stage F-statistic F(1, 6,684) = 171.68 F(1, 8,085) = 463.48 F(1, 7,692) = 309.47 F(1, 2,805) = 167.35
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Wald test of exogeneity χ2(1) = 14.20, p = 0.000 χ2(1) = 3.49, p = 0.061 χ2(1) = 24.22, p = 0.000 χ2(1) = 3.71, p = 0.053

Observations (N) 6,695 8,097 7,704 2,814

Age 65+:

Log wealthirt −0.0331*** −0.1513*** −0.0341*** −0.0937*** −0.0201*** −0.1029*** −0.0345*** −0.0581

Years of educationirt −0.0128*** −0.0047 −0.0134*** −0.0077* −0.0272*** −0.0136** 0.0110* 0.0135*

Limitation with activitiesirt 0.6491*** 0.6166*** 0.6298*** 0.6062*** 0.5786*** 0.5506*** 0.5835*** 0.5702***

At least two chronic diseasesirt 0.3582*** 0.3538*** 0.2655*** 0.2461*** 0.2988*** 0.2956*** 0.2445*** 0.2407***

Ageirt −0.0864** −0.0823** −0.0149 0.0070 −0.0418 −0.0095 −0.0739 −0.0697

Age2irt 0.0006** 0.0004** 0.0001*** −0.00002 0.0003 0.0001 0.0005 0.0005

Genderirt 0.4501*** 0.4244*** 0.4155*** 0.3946*** 0.3765*** 0.3304*** 0.3827*** 0.3738***

First-stage F-statistic F(1, 9,816) = 237.48 F(1, 10,370) = 621.76 F(1, 10,703) = 441.27 F(1, 4,621) = 256.87

Wald test of exogeneity χ2(1) = 11.41, p = 0.000 χ2(1) = 7.29, p = 0.006 χ2(1) = 12.69, p = 0.000 χ2(1) = 0.40, p = 0.524

Observations (N) 9,827 10,382 10,715 4,630

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary heteroscedasticity and corrected for clustering at the household level. The
instrument which is used for the instrumental variable (IV) probit estimation is: years of partner’s education. All predictors refer to the respondent.
Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4. Effects of household income on depression (all countries)

Variables

All countries

Probit IV probit

All ages:

Log incomeirt −0.0412*** −0.2029***

Years of educationirt −0.0179*** −0.0113***

Limitation with activitiesirt 0.6060*** 0.5941***

At least two chronic diseasesirt 0.3439*** 0.3459***

Ageirt −0.1044*** −0.0872***

Age2irt 0.0007*** 0.0006***

Genderirt 0.4031*** 0.3803***

First-stage F-statistic F(1, 60,841) = 2,804.60

Wald test of exogeneity χ2(1) = 89.35, p = 0.000

Observations (N) 60,864

Age 50–64:

Log incomeirt −0.0363*** −0.2167***

Years of educationirt −0.0188*** −0.0086***

Limitation with activitiesirt 0.5657*** 0.5464***

At least two chronic diseasesirt 0.4019*** 0.4046***

Ageirt 0.0066 −0.0255

Age2irt −0.0002 0.00006

Genderirt 0.3940*** 0.3919***

First-stage F-statistic F(1, 25,287) = 1,074.37

Wald test of exogeneity χ2(1) = 61.17, p = 0.000

Observations (N) 25,310

Age 65+:

Log incomeirt −0.0533*** −0.1917***

Years of educationirt −0.0157*** −0.0108***

Limitation with activitiesirt 0.6275*** 0.6185***

At least two chronic diseasesirt 0.3021*** 0.3033***

Ageirt −0.0534*** −0.0432**

Age2irt 0.0004*** 0.0003**

Genderirt 0.4104*** 0.3792***

First-stage F-statistic F(1, 35,531) = 2,102.86

Wald test of exogeneity χ2(1) = 29.25, p = 0.000

Observations (N) 35,554

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary
heteroscedasticity and corrected for clustering at the household level. The instrument which is used for the instrumental
variable (IV) probit estimation is: years of partner’s education. All predictors refer to the respondent.
Significance levels: ** p < 0.05, *** p < 0.01.
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Table 5. Effects of household income on depression (by welfare system)

Variables

Southern Europe Western Europe Central/Eastern Europe Nordic

Probit IV probit Probit IV probit Probit IV probit Probit IV probit

All ages:

Log incomeirt −0.0401*** −0.2318*** −0.0763*** −0.1772*** −0.0375*** −0.2139*** −0.0816*** −0.1893***

Years of educationirt −0.0167*** −0.0077** −0.0124*** −0.0085*** −0.0307*** −0.0209*** 0.0052 0.0088*

Limitation with activitiesirt 0.6522*** 0.6443*** 0.5940*** 0.5818*** 0.5515*** 0.5418*** 0.5961*** 0.5843***

At least two chronic diseasesirt 0.3957*** 0.4113*** 0.3251*** 0.3191*** 0.3387*** 0.3433*** 0.2926*** 0.2897***

Ageirt −0.1099*** −0.0691*** −0.1064*** −0.1020*** −0.0719*** −0.0492*** −0.1779*** −0.1809***

Age2irt 0.0008*** 0.0005*** 0.0007*** 0.0006*** 0.0005*** 0.0003*** 0.0012*** 0.0012***

Genderirt 0.4386*** 0.4166*** 0.4190*** 0.4044*** 0.3534*** 0.3309*** 0.3789*** 0.3611***

First-stage F-statistic F(1, 16,511) = 236.19 F(1, 18,467) = 2,442.39 F(1, 18,407) = 1,438.07 F(1, 7,435) = 1,492.20

Wald test of exogeneity χ2(1) = 29.86, p = 0.000 χ2(1) = 10.77, p = 0.001 χ2(1) = 43.64, p = 0.000 χ2(1) = 4.34, p = 0.037

Observations (N) 16,522 18,479 18,419 7,444

Age 50–64:

Log incomeirt −0.0376*** −0.2131*** −0.0470*** −0.1672*** −0.0260*** −0.2564*** −0.0959** −0.2899***

Years of educationirt −0.0199*** −0.0067 −0.0125*** −0.0076* −0.0322*** −0.0169*** −0.0012 0.0061

Limitation with activitiesirt 0.6520*** 0.6416*** 0.5463*** 0.5275*** 0.5067*** 0.4923*** 0.5843*** 0.5544***

At least two chronic diseasesirt 0.4526*** 0.4720*** 0.3887*** 0.3792*** 0.3940*** 0.4057*** 0.3661*** 0.3601***

Ageirt −0.1059 −0.1308 0.0430 0.0268 0.0912 0.0162 0.0837 0.1064

Age2irt 0.0007 0.0009 −0.0006 −0.0004 −0.0008 −0.0001 −0.0010 −0.0012

(Continued )
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Table 5. (Continued.)

Variables

Southern Europe Western Europe Central/Eastern Europe Nordic

Probit IV probit Probit IV probit Probit IV probit Probit IV probit

Genderirt 0.4215*** 0.4240*** 0.4347*** 0.4254*** 0.3207*** 0.3375*** 0.3941*** 0.3790***

First-stage F-statistic F(1, 6,684) = 128.43 F(1, 8,085) = 792.02 F(1, 7,692) = 439.41 F(1, 2,805) = 434.83

Wald test of exogeneity χ2(1) = 16.95, p = 0.000 χ2(1) = 8.19, p = 0.004 χ2(1) = 37.86, p = 0.000 χ2(1) = 5.71, p = 0.016

Observations (N) 6,695 8,097 7,704 2,814

Age 65+:

Log incomeirt −0.0424*** −0.2580*** −0.1130*** −0.1998*** −0.0584*** −0.1789*** −0.0691* −0.1228

Years of educationirt −0.0141*** −0.0082** −0.0128*** −0.0097** −0.0276*** −0.0214*** 0.0092 0.0108*

Limitation with activitiesirt 0.6568*** 0.6496*** 0.6326*** 0.6248*** 0.5823*** 0.5754*** 0.5978*** 0.5930***

At least two chronic diseasesirt 0.3608*** 0.3730*** 0.2729*** 0.2690*** 0.3014*** 0.3043*** 0.2477*** 0.2467***

Ageirt −0.0860** −0.0305 −0.0270 −0.0257 −0.0490 −0.0480 −0.0860 −0.0883

Age2irt 0.0006** 0.0002 0.0002 0.0001 0.0004 0.0003 0.0006* 0.0006*

Genderirt 0.4483*** 0.4044*** 0.4045*** 0.3872*** 0.3721*** 0.3393*** 0.3805*** 0.3688***

First-stage F-statistic F(1, 9,816) = 114.78 F(1, 10,370) = 1,143.59 F(1, 10,703) = 1,700.41 F(1, 4,618) = 1,180.68

Wald test of exogeneity χ2(1) = 13.04, p = 0.000 χ2(1) = 3.67, p = 0.055 χ2(1) = 9.71, p = 0.001 χ2(1) = 0.63, p = 0.427

Observations (N) 9,827 10,382 10,715 4,630

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary heteroscedasticity and corrected for clustering at the household level. The
instrument which is used for the instrumental variable (IV) probit estimation is: years of partner’s education. All predictors refer to the respondent.
Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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depression are 32 per cent higher for respondents reporting at least two chronic
conditions and 56 per cent higher for those experiencing limitations in activities.
Regarding the findings for the different age groups, again, the effects of wealth
on depression are underestimated by the probit compared to the IV probit models.
Further, the relative effect of wealth is greater among respondents aged 50–64 com-
pared to their older counterparts. Most of the other factors exhibit associations
similar to the overall model, except for educational attainment which is
non-significant among younger persons and age which is not significant for both
age groups.

Table 3 shows estimates by region of residence, for the whole sample and by
broad age group. Regarding all age groups, the effect of wealth is significant for
all regions but greater in Southern and Central/Eastern Europe, nearly double, com-
pared to Western and Northern Europe. The effects of the control variables are
analogous to those described for the total model. Among persons aged 50–64
again the relative effect is more marked for Southern and Central/Eastern
Europeans while among older respondents it is more substantial for Southern
Europeans and non-significant in Nordic countries. Regarding differences between
these age groups by region, wealth seems more important among younger respon-
dents, particularly in Central/Eastern and Northern Europe. The respective differ-
ence for Southern Europeans is minute while wealth is more important among
persons aged 65 or higher in Western Europe.

Household income and depression

Table 4 shows estimates of the effect of income on depression for all countries, for
the whole sample and by broad age group. The coefficients based on the probit
models underestimate the relative effect of income more strongly than for wealth
compared to the instrumental variable approach. More specifically, the coefficients
of the probit models are about one-fifth of the respective coefficients of the IV pro-
bit model. This underestimation is somewhat more pronounced among younger
respondents. Control variables exhibit similar associations as for wealth.
Regarding the different age groups, the relative effect of income is somewhat greater
among respondents aged 50–64 compared to their older counterparts but the gap is
narrower compared to wealth. Most of the other factors exhibit associations similar
to the overall model, except for age which is non-significant among younger
respondents.

Regarding the estimates referring to the different European regions (Table 5),
they exhibit an inverse association between income and depression, significant at
the 1 per cent level in all instances with the exception of older respondents in
Nordic regions. The model that refers to all ages indicates that income has a greater
impact in Southern Europe, followed closely by Central/Eastern, Northern and
Western Europe. The relative effect of income is greater compared to wealth in
all regions but the difference is wider in Northern and Western Europe, where
the coefficients for income indicate double the effect of wealth. Regarding the esti-
mates for the different age groups, income among younger respondents has a
greater effect in Northern regions, followed by Central/Eastern and Southern
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Europe, while among older respondents the greatest effect is observed in Southern
Europe, followed by Western and Central/Eastern Europe.

Comparing the relative effect between age groups by region, for Southern and
Western Europeans the effect of income on depression is more marked among per-
sons aged 65 or higher, while among Central/Eastern and Northern Europeans the
opposite holds. In particular, among Northern Europeans the effect for younger
persons is more pronounced compared to all other areas while it is non-significant
for persons aged 65 or higher.

Robustness of findings

In this part, we conduct robustness checks for our main estimates. As the empirical
strategy is based on instrumental variables there may be several issues raised, such
as the fulfilment of the instrument’s orthogonality to the error term criterion. Thus,
we cannot claim that our selected instrument is the only one which is appropriate
for such analyses.

The instrument of stock market fluctuations as source of variation in wealth and
income has been proposed in relevant literature (amongst others, McInerney et al.,
2013; Erixson, 2017; Schwandt, 2018). Therefore, we estimate the effects of house-
hold wealth and income on depression with the interest/dividends from bank
accounts, bonds, stocks and mutual funds serving as the instrument. The findings
based on this instrument are presented in Table 6 and refer to the total sample. The
estimates of the main variables of interest, including sign and significance in most
instances, seem robust. However, some differences can be observed. Firstly, in Panel
A, the effect of wealth on depression for all ages underestimates the respective effect
in Table 2 by 50 per cent. By contrast, in Panel B the effect of income on depression
for respondents aged 65+ seems to be higher by 50 per cent compared to the esti-
mate for this category, presented in Table 4. Further, the robustness check estimates
indicate a non-significant relationship between wealth and depression as well as
income and depression for persons aged 50–64. Nevertheless, the control variables
estimates are robust and the instrument is not weak, because in all cases, the first-
stage F-statistic exceeds the benchmark of F > 10 (Staiger and Stock, 1997; Stock
et al., 2002). In addition, we used this instrument as a second instrument to our
main analyses to perform the Hansen J Test of over-identification restrictions
(Hansen et al., 2008). In all cases, the p-value is greater than 0.10 (it varies between
0.25 and 0.57), which indicates that we cannot reject the hypothesis of joint validity
of the instruments. Therefore, this shows statistically that the instrument used in
the main two-stage least squares estimations is valid.

The sensitivity of our findings was also examined for different cut-off points of
the EURO-D scale (Tables 7 and 8). Table 7 provides estimates for the total sample
when three, five and six symptoms of depression are used as a threshold. Table 8
presents estimates for a cut-off point of three symptoms across European regions.
The findings for the different cut-off points suggest that the estimates of our main
models are robust and consistent though, as expected, the magnitude of the rela-
tive effects of wealth and income differ slightly; as the number of symptoms con-
sidered for the cut-off point increases, the relative effects of income and wealth
increase too.
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Table 6. Robustness check for the effects of household wealth and income on depression (all countries)

IV probit

Panel A Panel B

All ages:

Log wealthirt −0.0696*** −0.1930***

Years of educationirt −0.0116*** −0.0117***

Limitation with activitiesirt 0.5809*** 0.5944***

At least two chronic diseasesirt 0.3300*** 0.3454***

Ageirt −0.0863*** −0.0882***

Age2irt 0.0006*** 0.0006***

Genderirt 0.3973*** 0.3817***

First-stage F-statistic F(1, 60,841) = 316.91 F(1, 60,841) = 297.81

Wald test of exogeneity χ2(1) = 2.33, p = 0.1270 χ2(1) = 6.04, p = 0.014

Observations (N) 60,864 60,864

Age 50–64:

Log wealthirt −0.0228 −0.0615

Years of educationirt −0.0175*** −0.0174***

Limitation with activitiesirt 0.5605*** 0.5629***

At least two chronic diseasesirt 0.3965*** 0.4021***

Ageirt 0.0154 0.0018

Age2irt −0.0002 −0.0001

Genderirt 0.4008*** 0.3935***

First-stage F-statistic F(1, 25,287) = 131.97 F(1, 25,287) = 124.32

Wald test of exogeneity χ2(1) = 0.32, p = 0.572 χ2(1) = 0.10, p = 0.7548

Observations (N) 25,310 25,310

Age 65+:

Log wealthirt −0.1096*** −0.3036***

Years of educationirt −0.0062*** −0.0069*

Limitation with activitiesirt 0.5908*** 0.6107***

At least two chronic diseasesirt 0.2875*** 0.3044***

Ageirt −0.0267 −0.0347

Age2irt 0.0002* 0.0002*

Genderirt 0.3808*** 0.3543***

First-stage F-statistic F(1, 35,531) = 182.27 F(1, 35,531) = 182.27

Wald test of exogeneity χ2(1) = 5.63, p = 0.017 χ2(1) = 7.26, p = 0.071

Observations (N) 35,554 35,554

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary
heteroscedasticity and corrected for clustering at the household level. The instrument which is used for the instrumental
variable (IV) probit estimation is: interest/dividends from bank accounts, bonds, stocks and mutual funds. All predictors
refer to the respondent.
Significance levels: * p < 0.1, *** p < 0.01.
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Table 7. Robustness checks with various EURO-D cut-off points (all countries and all ages)

Variables

Panel A Panel B

Probit IV probit Probit IV probit

EURO-D cut-off ⩾3:

Log wealthirt −0.0347*** −0.1116*** −0.0375*** −0.2062***

Years of educationirt −0.0132*** −0.0046*** −0.0156*** −0.0087***

Limitation with activitiesirt 0.5730*** 0.5411*** 0.5830*** 0.5709***

Number of chronic diseasesirt 0.3159*** 0.3007*** 0.3222*** 0.3244***

Ageirt −0.0984*** −0.0739*** −0.1054*** −0.0873***

Age2irt 0.0007*** 0.0005*** 0.0007*** 0.0006***

Genderirt 0.3965*** 0.3825*** 0.3963*** 0.3727***

First-stage F-statistic F(1, 60,841) = 2,657.38 F(1, 60,841) = 2,804.60

Wald test of exogeneity χ2(1) = 78.74, p = 0.000 χ2(1) = 111.16, p = 0.000

Observations (N) 60,864 60,864

EURO-D cut-off ⩾5:

Log wealthirt −0.0381*** −0.1189*** −0.0492*** −0.2238***

Years of educationirt −0.0196*** −0.0107*** −0.0223*** −0.0152***

Limitation with activitiesirt 0.6049*** 0.5713*** 0.6163*** 0.6036***

Number of chronic diseasesirt 0.3554*** 0.3393*** 0.3637*** 0.3657***

Ageirt −0.0942*** −0.0688*** −0.1015*** −0.0832***

Age2irt 0.0006*** 0.0004*** 0.0007*** 0.0005***

Genderirt 0.3975*** 0.3823*** 0.3964*** 0.3714***

First-stage F-statistic F(1, 60,841) = 2,657.38 F(1, 60,841) = 2,804.60

Wald test of exogeneity χ2(1) = 60.37, p = 0.000 χ2(1) = 83.01, p = 0.000

Observations (N) 60,864 60,864

EURO-D cut-off ⩾6:

Log wealthirt −0.0395*** −0.1403*** −0.0513*** −0.2653***

Years of educationirt −0.0229*** −0.0119*** −0.0259*** −0.0173***

Limitation with activitiesirt 0.6235*** 0.5822*** 0.6360*** 0.6210***

Number of chronic diseasesirt 0.3605*** 0.3406*** 0.3699*** 0.3722***

Ageirt −0.0941*** −0.0627*** −0.1017*** −0.0796***

Age2irt 0.0006*** 0.0004*** 0.0007*** 0.0005***

Genderirt 0.3879*** 0.3691*** 0.3866*** 0.3562***

First-stage F-statistic F(1, 60,841) = 2,657.38 F(1, 60,841) = 2,804.60

Wald test of exogeneity χ2(1) = 70.65, p = 0.000 χ2(1) = 93.73, p = 0.000

Observations (N) 60,864 60,864

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary
heteroscedasticity and corrected for clustering at the welfare-system level. The instrument which is used for the
instrumental variable (IV) probit estimation is: years of partner’s education. Model additionally controls for country of
residence. All predictors refer to the respondent.
Significance level: *** p < 0.01.
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Table 8. Robustness checks across regions with EURO-D cut-off ⩾3

Variables

Southern Europe Western Europe Central/Eastern Europe Nordic

Probit IV probit Probit IV probit Probit IV probit Probit IV probit

All ages:

Log wealthirt −0.0399*** −0.1883*** −0.0382*** −0.0835*** −0.0283*** −0.1248*** −0.0367*** −0.0716***

Years of educationirt −0.0136*** −0.0006 −0.0066*** −0.0018 −0.0243*** −0.0073* 0.0003 0.0039

Limitation with activitiesirt 0.6193*** 0.5720*** 0.5653*** 0.5438*** 0.5217*** 0.4897*** 0.5785*** 0.5558***

At least two chronic diseasesirt 0.3647*** 0.3517*** 0.2911*** 0.2723*** 0.3162*** 0.3086*** 0.2794*** 0.2705***

Ageirt −0.1086*** −0.0606*** −0.0937*** −0.0780*** −0.0828*** −0.0502** −0.1371*** −0.1302***

Age2irt 0.0008*** 0.0004*** 0.0006*** 0.0005*** 0.0006*** 0.0003*** 0.0009*** 0.0009***

Genderirt 0.4321*** 0.4290*** 0.4254*** 0.4199*** 0.3415*** 0.3121*** 0.3776*** 0.3676***

First-stage F-statistic F(1, 16,511) = 400.56 F(1, 18,467) = 1,064.99 F(1, 1,8407) = 768.05 F(1, 7,435) = 426.42

Wald test of exogeneity χ2(1) = 44.21, p = 0.000 χ2(1) = 10.73, p = 0.011 χ2(1) = 36.91, p = 0.000 χ2(1) = 2.44, p = 0.118

Observations (N) 16,522 18,479 18,419 7,444

All ages:

Log incomeirt −0.0373*** −0.1555*** −0.0607*** −0.1792*** −0.0323*** −0.2027*** −0.0976*** −0.1628***

Years of educationirt −0.0154*** −0.0048 −0.0084*** −0.0039 −0.0275*** −0.0179** −0.0019 0.0001

Limitation with activitiesirt 0.6291*** 0.6036*** 0.5740*** 0.5599*** 0.5278*** 0.5184*** 0.5909*** 0.5834***

At least two chronic diseasesirt 0.3703*** 0.3796*** 0.3026*** 0.2959*** 0.3185*** 0.3228*** 0.2858*** 0.2840***

Ageirt −0.1136*** −0.0677*** −0.1041*** −0.0989*** −0.0880*** −0.0658*** −0.1472*** −0.1488***

Age2irt 0.0008*** 0.0005*** 0.0007*** 0.0006*** 0.0006*** 0.0005*** 0.0010*** 0.0010***
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Table 8. (Continued.)

Variables

Southern Europe Western Europe Central/Eastern Europe Nordic

Probit IV probit Probit IV probit Probit IV probit Probit IV probit

Genderirt 0.4279*** 0.4400*** 0.4197*** 0.4028*** 0.3447*** 0.3229*** 0.3720*** 0.3612***

First-stage F-statistic F(1, 16,511) = 236.19 F(1, 18,467) = 1,835.08 F(1, 18,407) = 1,438.07 F(1, 7,435) = 1,492.20

Wald test of exogeneity χ2(1) = 52.49, p = 0.000 χ2(1) = 17.10, p = 0.000 χ2(1) = 45.69, p = 0.000 χ2(1) = 2.03, p = 0.1539

Observations (N) 16,522 18,479 18,419 7,444

Notes: The dependent variable is depression in binary format (Eurodcat). Standard errors are robust to arbitrary heteroscedasticity and corrected for clustering at the household level. The
instrument which is used for the instrumental variable (IV) probit estimation is: years of partner’s education. All predictors refer to the respondent.
Significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Further robustness checks were also performed to assess the relative effects of (a)
the substitution of no income and of negative wealth values with an income/wealth
of €1 and (b) the assumption that years of partner’s education are zero for unpart-
nered respondents. In the first case, additional models were run using income and
wealth in continuous form (not shown here); the findings indicate that associations
remain significant, pointing to the expected direction and the differentials observed
in the main models, for instance the greater effect of wealth among younger respon-
dents, persist. In the latter case, models were run excluding unpartnered persons
(not shown here). The findings indicate that the estimates remain significant and
of a similar magnitude to our main models while differentials, i.e. that income
seems of a greater consequence compared to wealth, persist. Overall, we conclude
that the findings of our main specification are consistent and robust to the above-
mentioned assumptions.

Finally, the sensitivity of our findings to the choice of the imputed data-set was
assessed, repeating the analysis for the total sample and for persons aged 50–64 and
65 or higher, using separately each of the remaining four imputed data-sets as well
as the combined five imputed data-sets. The results (Table 9) indicate that the find-
ings of the main models are robust since the coefficients for income and wealth in
all cases are statistically significant and differentiate only slightly, whereas the dif-
ferentials observed in our main models between the above-mentioned age groups
persist. Further, the coefficients of the covariates (not shown here) maintain the
expected associations while the F-statistic indicates in all instances that our instru-
ment is relevant.

Discussion
Socio-economic inequalities in physical and mental health are a major area of
research. There is a considerable amount of analyses indicating that SES, including
concurrent income and wealth, has a strong impact on depression among older
adults. Many studies exploring such issues, however, are hampered by reverse caus-
ality between health and SES as well as by omitted variable bias. To overcome these
impediments, instrumental variable approaches have been used more recently, but
findings are not consistent regarding the relative effects of these factors due to the
choice of different instruments, while most of them apply only to the US popula-
tion and to selected groups of persons (i.e. lottery winners, pensioners, home-
owners, etc.) and cannot, thus, be generalised. Further, it is debatable whether
income, which represents the means to provide instantly for necessities, is more
important among older adults, especially pensioners, compared to wealth, which
reflects a cumulative, long-term process and may provide a safety net in times of
hardship. Hence, the present paper aims to assess the relative importance of wealth
versus income in predicting depression among persons aged 50 or higher in Europe,
using data from the most recent wave of SHARE (Wave 6) and employing an IV
probit identification strategy, which accounts for possible endogeneity of the
main variables of interest used in the study. The analysis distinguishes persons
aged below 65, who include a high proportion of working population, from
those aged 65 or higher, who are mostly retired, as retirement is often linked, on
the one hand, to a reduction in income and greater dependence on accumulated
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resources and, on the other hand, with declining health (Coe and Zamarro, 2011;
Belloni et al., 2016; Clouston and Denier, 2017). Moreover, four European regions
were considered separately, Southern, Central/Eastern, Northern and Western
Europe, due to their differences in depression levels, socio-economic indicators, liv-
ing conditions and welfare systems (Eikemo et al., 2008; Van de Velde et al., 2010;
Huijts et al., 2017).

The descriptive analysis indicates higher levels of depression in the more disad-
vantaged Central/Eastern and Southern regions of Europe compared to Western
and particularly Northern areas. Hence, the findings support the notion of socio-

Table 9. Estimates of wealth and income by imputed data-set (1–5) based on instrumental variable (IV)
probit models: coefficients (with significance levels) and first-stage F-statistic

Ages and imputation data-set

Log(wealth) Log(income)

Coefficient F-statistic Coefficient F-statistic

All ages (N = 60,864 observations):

Imputation 1 −0.1087*** 2,657.38 −0.2029*** 2,804.60

Imputation 2 −0.1062*** 2,467.08 −0.2034*** 2,929.98

Imputation 3 −0.1074*** 2,478.00 −0.2075*** 2,875.50

Imputation 4 −0.1119*** 2,393.18 −0.2119*** 2,877.58

Imputation 5 −0.1129*** 2,426.34 −0.2144*** 2,908.85

All imputed data-sets combined −0.1089*** 12,258.73 −0.2008*** 14,468.99

Age 50–64 (N = 25,310 observations):

Imputation 1 −0.1218*** 1,096.26 −0.2167*** 1,074.37

Imputation 2 −0.1151*** 1,015.68 −0.2122*** 1,156.87

Imputation 3 −0.1131*** 1,032.07 −0.2126*** 1,115.99

Imputation 4 −0.1218*** 972.33 −0.2202*** 1,112.49

Imputation 5 −0.1191*** 1,000.00 −0.2189*** 1,117.59

All imputed data-sets combined −0.1173*** 5,049.02 −0.2165*** 5,608.61

Age 65+ (N = 35,554 observations):

Imputation 1 −0.0994*** 1,575.30 −0.1917*** 2,102.86

Imputation 2 −0.1008*** 1,488.19 −0.1976*** 2,100.00

Imputation 3 −0.1046*** 1,478.59 −0.2047*** 2,104.74

Imputation 4 −0.1054*** 1,459.21 −0.2060*** 2,116.23

Imputation 5 −0.1103*** 1,459.36 −0.2135*** 2,151.23

All imputed data-sets combined −0.1038*** 7,382.02 −0.2028*** 10,607.26

Notes: Standard errors are robust to arbitrary heteroscedasticity and corrected for clustering at the household level. The
instrument which is used for the IV probit estimation is: years of partner’s education. All predictors refer to the
respondent.
Significance level: *** p < 0.01.
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economic inequalities in mental health across Europe and are in accordance with
past analyses based on European Social Survey data showing a similar divide
(Van de Velde et al., 2010; Huijts et al., 2017), as well as with findings indicating
that a country’s economic resources may increase the average level of health of the
population (Semyonov et al., 2013). Further, research considering the effects of the
European financial crisis of 2008 suggests that austerity policies in Southern Europe
resulted in a decline in the accessibility of health-care services and a consequent
worsening in health (Karanikolos et al., 2013).

The present analysis also shows a significant inverse association of both wealth
and income with depression across all Europe. This is roughly in accordance with
the findings of Ettner (1996) who indicates a significant effect of income on mental
health in the USA, of Golberstein (2015) who also finds an effect of income on the
mental health of retired women in the USA and with the results of Schwandt
(2018) who suggests that there is a significant positive effect of wealth on the men-
tal health of retirees in the USA. However, it contrasts with other findings which
show only minor or no effects of wealth on general health in the USA and
Sweden (Kim and Ruhm, 2012; Erixson, 2017) or of income on mortality
(Schnalzenberger, 2016).

Moreover, the present results reveal a difference in the role and the magnitude of
the effect of income and wealth across different regions of Europe. First, though
both measures exhibit a measurable effect, their impact is greater in the poorer
Central/Eastern and Southern regions as opposed to the more affluent North/
West; this divide is more pronounced for wealth. Second, income seems to have
a stronger effect compared to wealth in all instances. Third, in Central/Eastern
and Northern regions the relative effect of both income and wealth is more marked
among younger respondents; in particular, in the latter case neither is a significant
predictor among persons aged 65 or higher. By contrast, among Western
Europeans both income and wealth have a greater effect among older respondents,
whereas in Southern Europe wealth seems equally important for both age groups
while income has a greater effect among persons aged 65 or higher.

The fact that socio-economic indicators have a greater impact on depression in
poorer regions is probably partly attributable to differences in the accessibility and
affordability of health-care services between different welfare regimes, but also to
policies that act as a safety net for persons of scarce financial resources in Northern
and Western European countries (Eurostat, 2014). Other research also shows that
income-related health inequalities in self-rated health and long-standing illness
differentiate across welfare regimes, and are very pronounced in Southern and
Central/Eastern Europe as opposed to North/Western regions (Eikemo et al.,
2008). Further, it has been suggested that a more equal distribution of resources,
as is the case in Nordic countries, weakens the tie between wealth and physical
health at the individual level (Semyonov et al., 2013). Indeed the lack of a signifi-
cant effect of both income and wealth on depression in the present study noted in
Northern Europe for persons aged 65 or higher may be partly attributable to an
equitable welfare system which trivialises the importance of individual means
among retirees. Further, this contrasts with the finding that both income and
wealth for persons aged 65 or higher have the strongest impact in Southern
Europe.
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The greater impact of income on depression compared to wealth, which is inde-
pendent of region of residence, contrasts with findings of other analyses indicating
that the latter measure is more important, especially among older persons
(Martikainen et al., 2003; Hochman and Skopek, 2013; Semyonov et al., 2013).
This divergence may be attributable, at least partly, to past research examining asso-
ciations with measures of physical health and/or not taking into account reverse
causality. Hence, it seems that income, a measure that reflects liquidity, instantan-
eous access to resources, and the financial ability of the consumer to cover needs
and purchase products and services when the need arises is more important
than wealth which includes intangible assets that do not have a direct impact on
the purchasing power of the household.

Finally, the analysis does not provide any support for the thesis that wealth is of
greater importance among older rather than younger persons as this holds only in
Western Europe where income also has a greater effect among those aged 65 or
higher.

Limitations of the study

Though the study has several strengths, such as the methodology, which accounts
for endogeneity and omitted variable bias, as well as data deriving from a robust
data-set covering several European countries, there are some limitations that
need to be taken into account when considering the findings. First, all measures
are self-reported, including symptoms of depression, income, wealth, years of part-
ner’s education and interest/dividends from bank accounts, bonds, stocks and
mutual funds. As such, they might be affected by recall errors or misreporting in
some instances. Further, non-clinical measures of depression tend to overestimate
prevalence and, consequently, may underestimate the true effect of income and
wealth.

Second, both income and wealth are partly based on imputed data which may
introduce a degree of approximation in the estimates. Third, though the analysis
controls for a number of important predictors of depression, some factors may
have been omitted, such as immigrant status, excessive alcohol consumption, etc.
(Boden and Fergusson, 2011; Lanari and Bussini, 2012). Nevertheless, the method
used in the analysis accounts for omitted variable bias. Fourth, regions include
countries which exhibit similar characteristics in terms of living standards, socio-
economic level and welfare systems but there are still differences which are con-
cealed when they are considered as a group. However, the analysis controls for
country of residence, thus limiting the relative effects. This is especially true for
Central/Eastern Europe, where welfare systems have been formed quite recently,
since the 1990s, and present variability. In future research, it may be of interest
to observe differences across countries, though numbers may not allow distinguish-
ing between younger and older respondents. Further, it would be worth considering
the effects of income and wealth on other aspects of health, such as self-perceived
health, cognitive function and activity restrictions.

It should be noted that in all papers employing an instrumental variable strategy,
statistical proof of strength and validity does not necessarily imply that the selected
instrument is the most appropriate. In fact, other instruments that are theoretically

2474 D Kourouklis et al.

https://doi.org/10.1017/S0144686X19000679 Published online by Cambridge University Press

https://doi.org/10.1017/S0144686X19000679


and statistically equally appropriate may exist. Moreover, the instrument chosen in
this instance, years of partner’s education, might overestimate the effects of income
and wealth on depression, due to assortative mating (Huang et al., 2009).
Nevertheless, use of a second instrument in the robustness check, separately and
in conjunction with the main instrument, indicates that years of partner’s education
is a valid instrument and reinforces our main conclusions.

Conclusion

The main findings of the analysis are as follows: (a) there is substantial inequality in
depression levels across European regions; (b) income and wealth inequalities in
depression are more pronounced in the more disadvantaged regions of Europe in
terms of standards of living and welfare regimes; and (c) income seems to have a
greater effect on depression than wealth across Europe. The analysis does not pro-
vide evidence to support the hypothesis that wealth may be more important among
persons age 65 or higher, who include a high proportion of retirees.

Hence, the present research seems to support the thesis that higher socio-
economic level of a country and more equitable welfare systems are linked to better
mental health and less inequality. Nevertheless, SES at the individual level still plays
a significant role in depression. As the analysis refers to the post-2008 European
economic crisis period, which is ongoing in some countries (e.g. Greece), it
would be of great interest in future research to examine whether associations dif-
fered pro crisis.

Data. This paper uses data from SHARE Wave 6 (doi:10.6103/SHARE.w6.600). For methodological
details, see Börsch-Supan et al. (2013).
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