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Abstract
We evaluate the impact of the double-dip Spanish recession (2008–2014) on self-rated
health. We analyse four waves of the Bank of Spain’s Survey of Household Finances
(2005, 2008, 2011 and 2014) and document significant differences in the probability
of reporting poor self-rated health depending on age and gender. Even after adjusting for socio-economic factors, we still find remarkable inequalities among the
demographic groups. Given our results, we discuss the link between financial wealth
and self-rated health and how policy-makers could address health inequalities that
arise from adverse economic and financial shocks.
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1

Introduction

It is widely acknowledged that the Great Recession (2007–2013) and the period of general
economic decline that followed it, had an adverse impact on health. Many studies that
have assessed these effects and in January 2018 we carried out a PubMed database search
of those published in English from January 2008 to December 2017. By combining the
keywords health, economic crisis, economic downturn and financial crisis, we found 1760
studies, including 211 systematic literature reviews.
While self-rated health may be one of the most studied health indicators in the literature,
the results are usually inconsistent. While most studies find that the Great Recession
increased the risk of declaring poor health (i.e. fair, bad or very bad health) [1–10] , there
are others that find a decrease in the risk of declaring poor health [11–18] . In a recent
systematic review, Parmar et al., point out that such heterogeneity in the results could
be attributed to the country and group analysed [19] . However, much, if not all, of the
heterogeneity could also come from methodological errors. In fact, only 5% (i.e. two from
forty-one) of the studies Parmar et al., reviewed were rated as being ‘strong’ and with a low
chance of bias in the overall risk assessment they performed, thus they recommend caution
when interpreting the results [19] . Among the twelve studies they reviewed [1–7,11–15] that
assessed the effects the crisis had on self-perceived health, only one was rated as having
a low risk of bias [6] . Furthermore, four of the five studies that concluded that the crisis
decreased the probability of declaring poor health were rated as having a high risk of
bias [11–13,15] and the remaining one as having a moderate risk [14] .
The most significant biases are those associated with the problems of evaluation [20] (paradoxically not indicated directly in Parmar et al. [19] ). This is a consequence of using
observational data from non-experimental designs. With some exceptions, these studies
use cross-sectional data (health surveys) from before and after the crisis to assess its effects. However, the individuals interviewed before and after the crisis are not the same,
thus making the pre- and post-crisis groups not comparable. In fact, even if the overall
risk of declaring poor health declined over time, when these studies did evaluate specific
groups (i.e. individuals with low levels of education [11,17] , people affected by foreclosure
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or eviction or at risk of foreclosure or eviction [16,21] , the unemployed [18] , immigrants [15] ,
or older individuals [17] ) the risk actually increased. This is because the members of these
groups, despite not being the same individuals as before and after the crisis, share some
common characteristics and therefore are more comparable. In fact, this may raise the
problem of a lack of control for confounding (as is explicitly indicated in Parmar et al. [19] ).
To control for this bias, several strategies could be followed. First, to make them comparable, individuals from both groups (before and after the crisis) could be matched. For
the Spanish case, Urbanos-Garrido and López-Valcárcel [22] and Arroyo et al. [23] , using the
same data as the majority of studies that find a decrease in the risk of declaring poor
health did [11–17] (the 2006 and 2011–2012 Spanish Health Survey in both cases, and the
2006 and 2011–2012 Catalan Health Survey in the second case), matched the individuals. They found that the crisis did not alter the likelihood of reporting poor health for
the general population [23] , and that unemployment had a significant negative impact on
self-rated health, particularly for the long-term unemployed [22] . A second strategy is to
control explicitly for the maximum number of possible confounders. In this regard, PérezRomero et al., using the Spanish Health Survey for 2006 and 2011–2012, and including,
among others, social support variables, found that the crisis did not change the probability of declaring poor health [24] . A third strategy is to use a different design, specifically a
longitudinal one with repeated measurements of the same individuals before and after the
crisis, so that the individual is their own control (before the crisis). This is the strategy
followed by the studies using longitudinal data from the European Union Statistics on
Income and Living Conditions (EU – SILC) survey [1–3,5,9,10] as well as other longitudinal
data sources (the Greek Longitudinal Labour Market Study (LLMS) [6] and the World
Values Survey (WVS) [8,25] ) that find that the crisis increased the risk of declaring poor
health.
Our objective in this study is to evaluate the impact the Great Recession had on selfperceived health in Spain. We use a longitudinal database with repeated observations of
the same individuals before and after the crisis and we also control for both observed and
unobserved confounders at individual and family levels.
We make use of a longitudinal database, the Survey of Household Finances (EFF in
2
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Spanish) from the Bank of Spain [26] . This is a large database designed to harmonize with
all the countries in the Euro area system. It provides detailed information on the income,
assets, debts and spending of Spanish household units. It also contains sociodemographic
information and some health indicators, among which is self-rated health. There are
two main reasons why we chose the EFF. The first being its longitudinal nature. The
EFF samples contain a common sub-set of households observed at various points in time.
The second reason is that it is the only source of data that provides information on the
wealth of Spanish families over time. Wealth is an important variable here. In particular,
net wealth (i.e. assets minus debts), not just in absolute terms but according to its
composition (housing or financial assets) subject then to different random shocks and risk
premia. Household wealth is, in this sense, a kind of buffer that can make family income
more resilient to shocks and thus may delay the direct financial consequences the crisis has
on personal anxiety and family bankruptcy. Wealth is among the observed confounders
we control for and we find it to be a significant determinant of self-assessed health status
when we stratify the model for demographic groups and when we do not. We also find
wealth to have significant explanatory power over self-rated health when we include it
aggregating over sources of wealth (that is, including only net wealth) or when we detail
different sources of wealth (real estate wealth, financial and others).
Furthermore, we control for some unobserved confounders by introducing random effects
into the model. In particular, we account for the presence of heterogeneity, that is to
say, unobserved variables, invariant over time, that were specific to the units of analysis.
Specifically, we consider two levels in the analysis, the individual and the family to which
the individual belonged.

2
2.1

Methods
Design

We use four waves of the EFF: two before the Great Recession (2005 and 2008), one
during (2011) and another at the end (2014). Each wave consists of a random sample of
3
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the Spanish population stratified by sex and age.
Spain went into recession twice. The first recession began in the third quarter of 2008
and ended in the first quarter of 2010 and the double dip began in the second quarter of
2011 and continued up to the third quarter of 2013.
Our sample only includes the members of those families who were interviewed in a minimum of two waves of the EFF (n = 28, 678 individuals belonging to 10, 586 families,
representing 20, 038, 899 individuals and 7, 109, 404 families).

2.2
2.2.1

Variables
Response Variable

We use the question, ‘In general, what is your health status?’, whose answers could be
‘Very good’, ‘Good’, ‘Fair’, ‘Bad’ and ‘Very bad’ to construct our response variable ‘poor
health’, grouping the categories fair, bad and very bad (this took the value 1) and very
good and good (value 0).

2.2.2

Explanatory Variables

Our explanatory variable of interest is the year of the survey wave (2005, 2008, 2011 and
2014). We allow the relationship between the explanatory variable of interest and the
response variable to be non-linear, using a smoothing spline. In particular, we include a
random effect, associated with the year of the wave, structured as a random walk of order
1 [27] .
As the explanatory variables of control, we include variables at the family level:
i) gross wealth, without stratifying (categorized in deciles, once trimmed – the first decile
was the reference category), and stratified in: a) real estate wealth (categorized in deciles,
once trimmed – the first decile was the reference category); b) financial wealth (categorized
in deciles, untrimmed – the first decile was the reference category); and c) real wealth
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other than real estate (categorized into quintiles, untrimmed – the first quintile was the
reference category).
ii) total debt in identifying ‘net wealth’ (categorized in total debt equal to 0 - reference
category- and then in quartiles of total positive debt greater than 0).
iii) income (categorized in deciles, untrimmed - the first decile was the reference category.
iv) saving rate (categorized in quintiles, once trimmed - the first quintile was the reference
category).
v) number of family members.
vi) number of family members who work, and
vii) property regime of the family dwelling (not owned by the family – reference category-,
owned by the family).
We also include an estimate for the savings rate of the household. This variable is the
only one not taken directly from the survey. Instead, we approximate it by using information about household income and spending on durables and consumption goods. We
inflate households’ spending on durables and consumption goods by a factor such that the
aggregate savings rate (i.e. net income over income) matches the economy saving rates
(as calculated by the European Central Bank). Our results are robust to the exclusion of
the savings rate, thus concern about measurement error is mitigated.
We also include control variables at the individual level: sex (taking man as a reference
category), age (categorized as under 35 years – reference category-, 35 to 44 years, 45 to
54 years, 55 to 64 years, 65 to 74 years, 75 or more years), educational level (categorized as
insufficient instruction, i.e. illiterate, without studies or incomplete primary – reference
category-, primary, secondary – including vocational training-, university), occupation
(working as an employee - reference category), self-employed, unemployed, retired, disabled, student, housework, other situations), marital status (single - reference category),
married or in a couple, divorced or separated, widows and widowers).
In some of the variables of control at family level there were some very extreme outliers
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(both left and right), for this reason we trimmed them before categorizing them, thus
excluding 2.5% of the values of the distribution of the variable both left and right.

2.3

Statistical Analysis

We specify a generalized linear mixed model with binomial response and a logistic link,


log

P rob(Yijt = 1)
1 − P rob(Yijt = 1)


= ηi

(1)

where Y denotes the response variable (1 for poor health, 0 otherwise); the subscript i
denotes the study subject; j the family to which the subject belongs; and ηij a linear
predictor for subject i.
In the linear predictor of each subject in the model (1) we incorporate the variables that
might explain the probability of declaring poor health, the explanatory variables described
above (i.e. observed confounders) as well as two unstructured random effects to control for
unobserved confounders. In particular, we considered individual heterogeneity, associated
with each individual, and familiar heterogeneity, associated with the family to which the
individual belonged.
However, the distribution of wealth is heavily skewed. For this reason, in the EFF the
wealthiest households are oversampled. This is done to ensure that its sample is representative not only of the Spanish population as a whole, but also of the aggregate wealth
of the Spanish economy. We corrected that oversampling by including in the models the
weights provided by the EFF itself in each of its waves.
We estimate a model 1, both without stratifying and stratifying by the sex and the age
group (under 35 years, 35 to 44 years, 45 to 54 years, 55 to 64 years, 65 to 74 years, 75
or more years) of the reference person of the family.
Given the complexity of our model, we perform inferences using a Bayesian framework.
In particular, we followed the Integrated Nested Laplace Approximation (INLA) approach [28] , within a (pure) Bayesian framework. All analyses were made with the free
6
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software R (version 3.4.1) [29] , through the INLA package [28,30] .

3

Results

We summarise the results by analysing the crude odds ratio, without adjusting in a model
(crude OR from here on) and adjusting in a model (adjusted OR henceforth), in both the
whole and the stratified samples. Here, both ORs compare the risk of declaring poor selfrated health relative to the average risk of the whole period. Hence, an increase (decrease)
in the OR implies larger (smaller) risk of declaring poor self-rated health compared to the
average probability of declaring poor self-rated health over the four waves of the survey.
We first analyse the evolution of the reporting of poor self-rated health for the whole
sample of individuals (Figure 1). The risk of reporting poor self-rated health decreased
during the years previous to the crisis (2005 to 2008) – the real estate bubble period in
Spain- and later peaked in 2011, (the worst moment of the crisis with a very demoralising
double dip recession), before it dropped below pre-crisis values in 2014. When we control
for the confounders in our model, the trend persists but is much closer to 1 (i.e. the
average of the whole period of study). Hence, the first conclusion of our model is that
changes in health status in Spain are partly explained by demographic and socio-economic
factors.
A stratified analysis based on the age and gender of the reference person of the family
reveals significant differences in the reporting of poor self-rated health trends. We consider
six age categories in our analysis. The evolution of the crude OR by age group of the
reference person is summarised in Figure 2. We find striking differences both across (that
is, by age) and within groups (by gender).
While the crude OR remains virtually unchanged in households where the reference is
a person under 35 years old, the other five groups experience significant variation over
time. When we adjust, our results change upwards to some extent (Figure 3). It is worth
noting that for all groups except the youngest, the adjusted OR is notably closer to 1,
implying that a remarkable share of the variation in the outcome variable was captured
7
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by the variables in the model.
In households where the reference person is between 35 and 44 years old, self-assessed
health declines at the beginning of the economic crisis and then remains stable for the
remaining two waves. When adjusting for the factors in our model, we find that female
health recovers steadily, while in those households where the reference person is a man,
self-rated health experiences a minor downturn. In both cases, the crude and adjusted
ratios are close to average (1), thus implying little volatility in health for our reference
group.
Households in which the reference person falls into our third age category (45 to 54 years
old) show opposite trends. Individuals living in families where the reference person was a
woman had a higher relative risk of declaring poor self-rated health before the crisis (2005).
Their crude OR decreased steadily until 2011, before reaching average (1). Meanwhile, for
households where the reference person is a man between 45 and 54, the risk of declaring
poor self-rated health was lower in relative terms in 2005, and became almost 4 times
larger in 2011. When we adjust (adjusted OR), men experience almost no change during
the period, while women show higher risk after 2008.
Adults who are close to retirement (ages 55 to 64) display some of the most relevant
findings. Opposite to what we find for the rest of the groups, the crude OR increases
from 2005 to 2008 for both genders. While females recover from this, male self-rated
health worsens in 2014. When adjusting the OR, we find male self-rated health returns
(slightly better) to the period average, whereas women report worse self-rated health.
Those individuals who entered retirement age right before the crisis (ages 65 to 74) show
a surprising peak in the crude OR in the economic recovery period (2014). The trend is
common in both females and males, although it is significantly more pronounced for the
latter group. Despite this fact, the trend is reversed when we adjust. For both genders
the adjusted OR is similar to the average population pattern and shows the recurring
minimum value in 2008 and maximum value in 2011, implying that self-rated health was
better right at the end of the boom/start of the crisis and worsened in the toughest
years for the Spanish economy. Also, the fact that the crude OR peaks in 2014 with
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such extreme values suggests that the financial shock for this age group (captured by our
model) was significantly larger than for other groups.
In the oldest age group (over 75 years old) men and women once again exhibit opposite
trends. While female individuals had a lower probability of declaring poor self-rated
health during the economic and financial crisis, males showed a higher risk. However,
virtually all of this variation is captured by the variables in our model and the adjusted
odds ratio remains approximately flat around 1 for the 4 waves.

4

Discussion

In this paper we document the uneven health impact of the economic and financial crisis
that affected Spain from 2008 to 2014. We make use of the Bank of Spain’s Household
Financial Survey, which is a representative sample of the whole population followed over
four waves (2005, 2008, 2011 and 2014). We obtain detailed information on individuals’
socio-economic conditions as well as on their self-rated health. We summarise our analysis
in two results that show the risk of declaring poor self-rated health for each group studied
in relation to the average of the 2005–2014 period. Our first measure is the crude odds
ratio, that is, the unadjusted risk of reporting poor self-rated health. The second and
main methodological contribution of this paper is the adjusted OR, which corrects the
dependent variable of the model (risk of reporting poor self-rated health) taking into
account socio-economic individual controls, households’ financial portfolios, family income
levels, as well as individual and family heterogeneities.
The main takeaways of the paper are the following. First, we document an average downward trend in self-perceived health during the most severe period of the Great Recession
(2009–2011). The recovery of the economy coincides with an improvement in self-perceived
health, suggesting a close relationship between the two; also at the macroeconomic level.
Second, the fact that the adjusted measures are less volatile than the crude ones shows
that variation in health status can be (at least partially) captured by either demographic
or socio-economic controls. Third, we document significant differences in the impact the
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economic crisis had on health, showing that not all age/gender groups faced the same
consequences. In particular, and unlike the average evolution for the whole sample, the
(adjusted) risk of declaring poor health increases after the crisis only in those families in
which the reference person is a woman under 45 years of age or a man aged 75 years or
more.
While the aim of this paper is to document health inequalities arising from the financial
crisis and not to find causal links, in this section we discuss where our evidence points to.
Several finance-related mechanisms may be behind our findings. Net wealth fluctuates
little during the crisis (well below income). Between 2008 and 2014, households where the
reference person is a man aged between 45 and 54 are those most severely punished by the
crisis in terms of net wealth, (probably due to the overburden of the housing debt), but
not as much on income levels. Young cohorts do not lose very much during the crisis since
they have little accumulated wealth prior to the start of the Great Recession. Pensioners
even increase their net wealth (up to 50%). On the contrary, income, in this respect,
suffers a significant reduction (15 to 20%) for all non-pensioners, and particularly for those
between 45 and 65 years old. This leaves the 45-55 year-old group in the more precarious
financial situation; something which is reflected in their increased risk of declaring bad
health status even after the economic recovery. Therefore, we find suggestive evidence
that accumulated financial wealth is used as a buffer to offset adverse financial shocks,
and self-perceived health deteriorates when such a buffer sharply declines.
In fact, this decline could explain the deterioration of self-perceived health, even after the
crisis, in the two population groups that behave differently from the rest (i.e. families in
which the reference person is a woman under 45 years of age or a man aged 75 years or
more). It is worth noting that the EFF determines that a woman is the reference person
of the family only when there is no adult man in the family. Thus, these families are
mainly comprised either of single women (under 35 years of age) or separated or divorced
women (between 35 and 44 years old) and, in both cases, with children who have not
yet entered the labour market. These are the most precarious families. In this sense, the
median gross wealth of these families is e 192,212 (e 223,144 in the case of a family where
the reference person is a man under 45 years of age, and e 331,733 without stratifying)
10
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and the median income is e 29,331 (e 35,391 in the case of a family where the reference
person is a man under 45 years of age, and e 36,699 without stratifying). In the second
case, the families comprise mainly widowed men who live alone (over 75 years old). In
this case, we are dealing with families that, although they have a higher gross wealth than
the average (median gross wealth e 504,854 vs. e 331,733 without stratifying) they have
the second lowest income (median gross wealth e 31,338 vs. e 36,699 without stratifying)
i.e. behind the families in which the reference person is less than 45 years old.
Second, we analyse self-perceived health, not objective health (morbidity or mortality).
Although it is true that, since this is highly correlated with functional status, and selfperceived health can be considered a proxy for objective health, it must be taken into
account that it is also related to psychosocial determinants and the socioeconomic position
of the individual, and possibly even with other factors such as satisfaction with healthcare
services [31] . For this reason, self-perceived health could be much more sensitive than other
more objective indicators are.
Our final limitation is methodological because, as in any Bayesian analysis, the choice
of the prior distributions of model parameters (i.e. priors) may have had a considerable
impact on the results. However, we used priors that penalize the complexity (PC priors) [32]
and which have been found to be very robust. Furthermore, we performed sensitivity
analyses to assess how the prior on the hyper-parameters influenced the estimation results.
To do this, we first increased the precision (lowering the variance) and then we tested
other priors i.e. those used by default in R INLA (log gamma) with different shape and
inverse-scales: uniform and centred half-normal. In all cases the PC priors provided better
results.
We believe that these limitations are offset by the strengths of our study. For example, we
make use of a longitudinal database with repeated observations of the same individuals
before and after the crisis so that the subject is their own control and, therefore, the
pre- and post-crisis samples are totally comparable. Furthermore, we control not only for
observed confounders at the individual and at the family level, but also for the unobserved
ones. In particular, we consider individual heterogeneity – associated with each individualand family heterogeneity - associated with the unit to which the individual belonged.
11
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Likewise, wealth is among the observed confounders we control for. In fact, household
wealth is, in this sense, a kind of buffer that can make family income more resilient
to shocks and so may delay the direct financial consequences the crisis has on personal
anxiety and family bankruptcy. Finally, we use weights to recover the randomness of the
sample, which is representative of the Spanish population as a whole.
Our study provides two key messages for policymakers. First, the links between wealth and
income should not be disregarded when analysing health care, neither on their absolute
levels, nor on disparities among groups and their evolution over time, since these account
for a significant part of the changes in health status. Second, policymakers should design
policies targeted to mitigate the impact of the financial crisis (for instance, on the effects
leading to poverty from loan-to-value housing mortgages that are too high), given the
observed uneven distribution (by age) of the risk aversion among individuals. This is
reflected in taking on excess debt in terms of life-cycle earnings, particularly for those
more exposed to income fluctuation, and therefore suffering a more serious impact from
the recession, and probably on their health, as a consequence.

12
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Figures

Figure 1: Evolution of self-assessed health status in Spain, 2005-2014
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(a) < 35 Years Old

(b) 35-44 Years Old

(c) 45-54 Years Old

(d) 55-64 Years Old

(e) 65-74 Years Old

(f ) > 75 Years Old

Figure 2: Evolution of self-assessed health status in Spain, 2005-2014, stratified by gender and
age group of the reference person in the household
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(a) < 35 Years Old

(b) 35-44 Years Old

(c) 45-54 Years Old

(d) 55-64 Years Old

(e) 65-74 Years Old

(f ) > 75 Years Old

Figure 3: Evolution of adjusted self-assessed health status in Spain, 2005-2014, stratified by
gender and age group of the reference person in the household
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