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Abstract A number of recent studies have questioned the conventional view regarding
the existence of income-related inequalities in depression and have suggested that other
factors have a more marked impact, most notably those socio-environmental effects linked
to professional status and educational attainment. This paper seeks to measure and
decompose the degree of socio-economic inequality in the factors underlying reported
depression by drawing on data from Spain (Spanish National Health Survey, 2003), a
country in which mental care coverage is somewhat limited, but where a marked social
transformation has been apparent in recent decades. Contrary to recent evidence, our
findings point towards the existence of significant income-related inequalities in the
prevalence of reported (diagnosed) depression. However, the results from our decompo-
sition analysis are more mixed. While a modest proportion of overall inequalities (6—13%)
is accounted for by income alone, labour status, demographics and education appear to be
more relevant. However, when controlling for potential endogeneity between income and
depression by using instrumental variables (IV), income is found to account for more than
50% of overall inequality in reported depression.

Keywords Depression - Income - Health inequities - Education and occupational status -
Mental health - Spain

1 Introduction
In most European countries insurance coverage for mental health care is relatively limited

compared to that for other health services, despite the fact that European societies have
undergone marked transformations in their mental health. Globalisation has ushered in a
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range of changes in the social environment (e.g. increasing competition at work), increased
access to knowledge and brought about general rises in income and affluence. Yet, while
these changes have obvious economic benefits, they also entail certain health risks, and this
is particularly true of mental conditions.

Mental conditions are responsible for significant financial outlays and a discernible social
burden on individuals and families. Similarly, mental disorders are linked to a decline in
workplace productivity, and shifts in the use of treatment and support services, especially
among lower income groups who cannot afford the costs of private mental health care. The
overall cost of mental disorders is estimated as accounting for 3—4% of GDP (WHO 2003). In
Western Europe, 1-year prevalence of depression stands at about 5% (Paykel et al. 2005). The
results of the ESEMED— ‘European Study of the Epidemiology of Mental Disorders’—
project for Spain (Haro et al. 2006) indicate that 19.5% of Spaniards aged 18 and over (23%
of women and 16% of men) will be affected by a mental health disorder at some point in their
life and about 8.5% in the 12 months preceding the interview (11.4% women and 5.3% of
men). Among mental disorders, unipolar depression alone is responsible for 12% of the total
number of years lived with disability, and ranks as the third-leading cause of the global burden
of diseases (WHO 2003). By 2020, depression is expected to be the number one disorder in
the developed world (WHO 2001). The European Commission suggests that 6.1% of the EU
population aged 1875 suffers from depression (in a 12-month period), which is estimated to
cost about 18.4 million euros (EC 2005). There is evidence indicting that 15% of depressive
patients under psychiatric treatment commit suicide (O’Leary et al. 2001).

Depressive disorders are recurrent (Paykel 2001) and have been found to be key
components of life satisfaction and quality of life (Beck et al. 1974; de Leval 1999;
Holzinger et al. 2002). Interestingly, evidence from countries in southern Europe and most
notably from Spain suggests that depression can be explained by environmental, ecological
and socio-cultural pathways that are differentiated by gender (Rajmil et al. 1998; Montero
et al. 2004). Thus, whether or not a socio-economic vector explains the prevalence of
mental illness is a key issue for health policy analysis. Indeed, it might be claimed that the
persistence of health inequalities in the western world can in part be explained by the
growth in inequalities in mental conditions among the relatively worse-off groups.'

Several studies have consistently reported evidence of a higher incidence and persis-
tence of depression among persons with low incomes. For instance, Kahn et al. (2000)
found a significant association between state-level income inequality and depression
among mothers with young children. Fiscella and Franks (2000) found a positive associ-
ation between income inequality and depression in a sample of adults aged 25-74 years.
Murumatsu (2003) reported evidence of a statistically significant association between
county-level income inequality and depression among older Americans (aged 70 and older)
and particularly those presenting more illnesses.” Wildman (2003), dealing with inequal-
ities in mental health care in Great Britain, found evidence of income-related inequalities,
although he concluded that the evidence might be attributable to the correlation between
income and other (omitted) variables underlying these inequalities. More recently,
Zimmerman and Katon (2005), using the 1992 National Longitudinal Survey of Youth,

! For instance, Smith and DeFelice (2004) argue that depression is a factor that shapes health production
affecting the individual’s tastes and changes in mood, which might interact with other factors of health
production such as the body mass production. Some studies find empirical evidence of a connection between
obesity and depression (Istvan et al. 1992 or Costa-Font and Gil 2006). However, health production
functions typically do not examine potential interactions between mental and physical health inputs.

2 Several other studies reveal an association between income inequality (at a regional level) and the
prevalence of depression among older Americans (Scheffler et al. 2001; Scheffler 1999).
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found that the relationship between income and depression was more pronounced at lower
levels of income. However, when controls for other economic variables were considered,
income was only significantly correlated with depression in the case of men with below-
median incomes. In the same vein, a review of studies of common mental disorders
concluded that social position determined a higher prevalence of mental disorders in
general (Fryers et al. 2003) and a pioneer meta-analytical study found compelling evidence
indicating that low socio-economic status (SES) slightly increased the risk of episode onset
and moderately increased the risk for persistence of depression (Lorant et al. 2003).

Income inequalities in mental health mean that relatively poorer individuals are more
likely to experience mental conditions than those who are not defined as poor. However,
the underlying causes of these conditions need to be understood in order to guide policy
action. A key issue here lies with the extent to which inequalities in depression might be
reduced with an income transfer from the rich to the poor. Methodological improvements
in the measurement of inequalities have focused on developing techniques to breakdown
health-related inequality coefficients (Wagstaff and Van Doorslaer 2000; Van Doorslaer
and Koolman 2004; Van Doorslaer et al. 2004; Wildman 2003), which in turn allow us to
examine the extent to which income or other factors are behind income inequalities in the
prevalence of mental disorders, such as depression.

The mental health literature in Spain is particularly interesting given that compared to
other countries access to mental health care is widely under funded (Salvador-Carulla et al.
2005) and mental conditions are more stigmatised than in northern and central European
countries. Furthermore, the burden to families is comparatively large as in Mediterranean
countries the family is still the main provider of (informal) social care. For instance, more
than 80% of patients with chronic mental disorders in Spain live with their families,
suggesting that the social costs of depression are possibly larger than in any other EU
country, although significant variation exists within the country (Gémez-Beneyto et al.
1986). Furthermore, stigmatisation probably results in the underreporting of certain mental
conditions, which may in turn be income-dependent, although it is difficult to predict how
this would affect inequality indicators. Finally, we should not ignore studies from the
World Health Organization that report that between 44 and 70% of patients with mental
disorders in developed countries do not receive treatment (WHO 2003).

This paper empirically examines the existence of income-related inequalities in the
prevalence of reported depression in Spain and breaks down the contribution of each
explanatory factor into the degree of inequality.3 We employ microdata retrieved from the
2003 Spanish National Health Survey, which contains information on individuals reporting
diagnosed depression (MHCA 2005) as well as household income data. The importance of
this study lies in the fact that although a number of studies using individual data have
confirmed the general existence of inequality in self-reported health in Spain (Garcia-
Gomez and Lopez 2004), very little research has been conducted on the existence of a
socio-economic vector for mental health.* However, to the best of our knowledge there is
still no evidence concerning a decomposition of income-related inequalities in depression.

Our findings indicate the existence of income-related inequalities in the probability of
an individual suffering depression in Spain and that these are attributable not only to
income but also, and more importantly, to employment status, demographics and, to a

3 We concentrate on income-related inequalities rather than other measures of SES (i.e., education,
occupation or social class) in line with previous studies such as Wagstaff and Van Doorslaer (2000).

4 Notable exceptions are Garcia-Goémez and Lépez (2005) on mental health inequalities in Catalonia and
Wildman’s study (2003) in Great Britain.
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lesser extent, to differences in educational attainment. Our evidence, therefore, supports
the hypothesis that a portion of income inequalities in the prevalence of depression are
largely environmentally driven and derive, in particular, from low professional status and
limited educational attainment that might limit some forms of social participation.
Therefore, inequalities in depression may be an inadvertent consequence of hierarchy and,
perhaps more specifically, of lower employment status and levels of education, rather than
absolute income itself. This claim constitutes a policy sensitive finding as we discuss in the
concluding section. Given that when we control for some potential reverse causality
between income and depression using an instrumental variables approach, we find that
income is a fundamental contributor explaining more than 50% of overall depression
inequalities. This being so, however, professional status still accounts for up to 44% of
such inequalities.

The paper is organised as follows. Section 2 offers an overview of the relationship
between the symptoms of depression and their socio-economic correlates. Section 3
describes the dataset and presents the empirical model used in performing the calculations
from which the inequality indices are derived. Section 4 reports the results and, finally,
Section 5 presents our conclusions.

2 Theoretical Background

Although depression is a chronic disease with a strong genetic component, the presence of
depressive symptoms has also been shown to be dependent on a series of environmental
factors. Following Zimmerman and Katon (2005) the relationship between depression and
its empirical determinants could be simply modelled as follows,

D =f(A,S,I.E,M,L,G) (1)

where D is depression, A age, S sex, I income, E education, M marital status, L labour or
occupation status and G genetics. Age and gender are two of the most frequently studied
determinants of the condition in the literature. For instance, it is argued that women are often
more vulnerable to the internalisation of mental disorders, such as depression, and hence
exhibit higher prevalence rates. Biological explanations for gender differences include pre-
menstrual hormone fluctuation and the significance of post-maternity depression, along with
the higher prevalence shown by women in seeking health care assistance (Hirsch 1998).
In the case of income, the literature indicates that the channels through which income or
socio-economic position correlate with the prevalence of mental conditions is somewhat
contentious. Some claim the existence of a ‘pure income effect’ that may well underlie the
capacity of individuals to undertake protective action to prevent and treat the symptoms of
depression (Moser 2001; Hauck and Rice 2004), while others claim that low incomes or
unemployment can also imply increased levels of financial stress and depression, under-
standing chronic financial strain as a situation in which basic needs struggle to be met
(Hamilton et al. 1990). Others even cite the role played by the stress that is caused by the
perception of income inequality, resulting in depression and poorer health status (Wilkinson
1996). Educational attainment is another well-known determinant of depression. It is argued
that people with higher educational levels have greater access to information about treatment
choices and the changes experienced in the relief of symptoms than those with lower levels of
education. In common with education, labour status is a parallel socio-environmental
mechanism that might also explain depression and the existence of inequalities in depression.
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In other words, higher quality jobs may afford greater social prestige and better psychosocial
and physical working conditions, which in turn may serve to protect individuals from
depression (Zimmerman and Katon 2005).5

The effect of marital status on mental health has also been extensively analysed by
numerous researchers. Interestingly, marriage has been found to have a preventive effect on
occurrences of depression among men while augmenting the effect among women
(Weissman et al. 1993; Murray and Lopez 1994). Nonetheless, as Liu and Chen (2006) have
shown we cannot ignore the interplay of household income in the relationship between
marital instability (e.g., marital conflict and marital disruption) and depression, mainly among
women, after controlling for the initial level of depression and other antecedents. Finally,
genetics clearly has an underlying influence as some people are at a very low risk of suffering
this chronic condition. For instance, it has been shown how personal characteristics (e.g., self-
esteem, mastery, copying style, self-control, etc.) modulate the impact of stress on depression
and that individuals with a higher SES are better endowed with such resources.’

Notice, however, that depression also has an important impact on income and on several
of the socio-economic covariates discussed above. In particular, symptoms of (chronic)
depression in adults have been shown to reduce workplace productivity, increase absen-
teeism, reduce job-seeking activities or ambitions in job choice, etc., (Berndt et al. 1998)
while an early-onset major depressive disorder causes lower educational attainment, par-
ticularly among women (Berndt et al. 2000). All of which can be expected to have a
negative impact on income. It is also worth noting when examining the empirical rela-
tionship between depression and SES the existence of a number of third variables that go
unobserved by the analyst (i.e., personality traits such as persistence and sociability or
early childhood environment) which plausibly reduce episodes of depression and enhance
economic success.’ These unobservable traits might result in biased parameter estimates of
the econometric model (Seligman 1991; Ettner 1996; Zimmerman and Katon 2005).

3 Data and Methods

We employ data from the 2003 edition of the Spanish National Health Survey (‘Encuesta
Nacional de Salud’) conducted by the National Statistical Institute (INE).® This is a
nationwide representative cross-section health survey based on face-to-face interviews
(complemented by telephone interviews where required) that gathers information on
aspects which include self-assessed health status, primary and specialized health care
utilization, consumption of medicines, lifestyles, conducts related to risk factors, anthro-
pometrical characteristics, preventive practices and socio-economic status. The data can be
seen as a “lay-interview external assessment” which is high quality data for obtaining

> Notice that, in fact, income correlates with a number of the factors affecting depression described here,
most notably education and labour status.

® Indeed, ecological determinants seem to be an important underlying predictor of depression (La Gory and
Fitzpatrick 1992). Some studies even claim that discrimination, and particularly that suffered by women
(Belle and Doucet 2003) and racial minorities (Meltzer et al. 2004), is a common cause of inequalities in
depression.

7 An example of the complex relationship between depression and income is provided by Frank and
McGuire (2000), who point out that “personal characteristics which make a positive contribution to earnings
(e.g., creativity, energy or attention to detail) are (relatively) more common among persons who have mania
or obsessive-compulsive disorders”.

8 Cf. MHCA (2005).
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information on reported depression, though ideally a double phase design using screening
instruments and semi-structured psychiatric interview should be used to identify cases of
“diagnosed depression”, and so this study refers mainly to reported depression.9

The original sample contained 21,650 adults (49% men and 51% women) aged 16—
99 years, but after deleting several observations owing to missing earnings data, the
estimated sample eventually comprised 16,167 individuals. Income (our ranking variable)
was used as a proxy for a continuous measure of SES as is standard practice (Wagstaff and
Van Doorslaer 2000; Van Doorslaer and Koolman 2004; Van Doorslaer et al. 2004).'° In
particular, earnings refer to total net household income per month. Since it was measured
as a categorical variable with eight response categories, an interval regression model was
used to obtain a continuous household income measurement (see the Appendix).” Once
net monthly household income was predicted we divided it by an equivalence factor (equal
to the number of household members powered to 0.5), to adjust for differences in
household size and composition.

3.1 Measurement of Depression

Our measure of depression derives from the respondents’ answers regarding their chronic
conditions as diagnosed by a physician, reported as a categorical variable to the question:
‘During the last 12 months, has your doctor diagnosed you to be suffering chronically from
the following diseases or health problems?’. Up to 16 chronic diseases—ranging from
arterial hypertension and high cholesterol to depression—were read out to the interviewee.
Hence, we used this binary variable as a measure of reported depression. Unfortunately, the
survey does not include additional information on clinical syndromes of depression (i.e.,
major and rapid alterations of mood such as sadness, irritability, loss of motivation/plea-
sure or psychological symptoms involving appetite, sleep, libido, energy level and
psychomotor activity) which could be used to improve our measure of depression.12

We then transformed the dichotomous depression measure (y;) into a continuous vari-
able by adjusting and using the OLS predictions of a Linear Probability Model (LPM) as
shown below,

Yi=04 Y Bei+ & (2)
k

where y; = 1 (if individual i declares he/she suffers depression), ¢; is the random error
term, x; is a set of exogenous determinants of depression and f; is the vector of associated

° The survey follows a stratified multi-stage sampling procedure in which the primary strata are the
Autonomous Communities, and sub-strata are then defined according to population size in particular areas.
Within the sub-strata, municipalities and sections (primary and secondary sampling units respectively) are
selected using a proportional random sampling scheme. Finally, individuals are randomly selected from the
sections.

19 Other covariates are also valid candidates for measuring the economic position of the household (e.g.,
education or occupation). However, the decomposition procedure employed in the analysis requires a
continuous measure of SES.

" In other to avoid identification problems in the computation of the inequality index, we adjusted the
(household) income equation by using characteristics of the head of the household and also information
regarding the spouse and children.

12 There is a potential problem of sample selection. It is plausible to conceive a respondent suffering from
depression but not reporting it simply because there is not a GP/specialist visit.

@ Springer



Socio-Economic Inequalities in Depression 545

parameter estimates. From the specification of Eq. 2, the probability of suffering (reported)
depression is as follows,

Plyi=1)=a+ Zﬂkxk.,i (3)
k

The option for adjusting an LPM, which gives consistent estimations of the parameters
P, is justified on the grounds that linearity in parameters is a useful property (without
incurring any loss of estimation efficiency) for decomposition, during a second stage, of
the inequality index of the prevalence of depression (Van Doorslaer and Koolman 2004;
Van Doorslaer et al. 2004; Garcia-Gomez and Lopez 2004; Costa-Font and Gil 2008).'3
Unlike previous studies, we consider here the effect of some reverse causality between
income and mental health using instrumental variables (IV).

Following the evidence reported in the existing literature (e.g., La Gory and Fitzpatrick
1992; Kahn et al. 2000; Lorant et al. 2003; Muramatsu 2003; Zimmerman and Katon
2005; Paykel et al. 2005) our empirical strategy to estimate the prevalence of depression
considers the following set of exogenous covariates (x;): (i) the logarithm of equivalent net
household income, (ii) six age-gender categories corresponding to groups 16-34, 35-44,
45-54, 55-64, 65-74 and 75+ for men and women. These covariates are aimed at dis-
playing non-linear effects of age and the fact that women are twice as likely to experience
depressive disorders (Fryers et al. 2004; Blehar and Oren 1995), (iii) four categories for
marital status, (iv) four categories for educational level to measure the impact of knowl-
edge on health risks; (v) five categories for labour status, and (vi) 17 Autonomous
Communities or geographical variables to control for regional heterogeneity in lifestyles,
values and other environmental conditions (e.g., weather conditions). The profile of the
omitted reference category was a young male, single, employed with secondary education
and from the region of Andalusia.

The linear model outlined above should be not seen as a structural model of depression;
neither should the results be interpreted as a causal relationship. However, it is useful to
note that this regression equation can be interpreted as a reduced form model whose
estimates provide an indication of how exogenous changes in depression covariates may
affect the degree of income-related inequality in depression. Table 1 presents variable
definitions and descriptive statistics.

3.2 Measurement of Inequality

As is customary in the literature on health inequalities, the concentration index (CI) of
suffering depression on income is used to measure income-related inequality of depression
(Van Doorslaer and Koolman 2004; Van Doorslaer et al. 2004). The CI of the probability
of depression on income can be adequately calculated from individual level data.
Following the covariance method (Jenkins 1998):

Cl = (%) cov(yi, Ry) (4)

where y is the mean of the prevalence of depression, R; is the fractional income rank of the
ith individual (i.e., the cumulative proportion of the population ranked by income up to the

13 As is shown in Sect. 4, the results do not change substantially when the linear marginal effects of a probit
estimation model are alternatively employed to deduce the inequality index of depression.
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Table 1 Variables, definitions and sample means

Variable Definition Mean  St. Dev.
Dependent
Depression =1 if diagnosed as depressed; 0 otherwise 0.0591 0.2358
Explanatory
Income
Log of income Logarithm of total equalised monthly net household income 6.5151 0.5584
Age and gender
M35-44 =1 if male is aged 35-44 years; 0 otherwise 0.0978 0.2971
M45-54 =1 if male is aged 45-54 years; O otherwise 0.0722 0.2588
M55-64 =1 if male is aged 55-64 years; O otherwise 0.0568 0.2314
M65-74 =1 if male is aged 65-74 years; O otherwise 0.0502 0.2184
M75+ =1 if male is aged 75 years or over; 0 otherwise 0.0377 0.1903
F16-34 =1 if female is aged 16-34 years; O otherwise 0.1677 0.3736
F35-44 =1 if female is aged 35-44 years; 0 otherwise 0.0964 0.2952
F45-54 =1 if female is aged 45-54 years; O otherwise 0.0697 0.2547
F55-64 =1 if female is aged 55-64 years; O otherwise 0.0603 0.2381
F65-74 =1 if female is aged 65-74 years; O otherwise 0.0675 0.2509
F75+ =1 if female is aged 75 years or over; O otherwise 0.0532 0.2243
Civil status
Married =1 if married; O otherwise 0.5782 0.4938
Widowed =1 if widowed; O otherwise 0.0748 0.2630
Divorced 1 if divorced or legally separated; O otherwise 0.0269 0.1619
Education
Unsch./Illiterate =1 if unschooled or illiterate; O otherwise 0.1398 0.3467
Primary ed. =1 if primary education; O otherwise 0.3096 0.4623
University ed. =1 if university education; 0 otherwise 0.1442 0.3513
Labour status
Disabled pensioner =1 if earns a disability pension benefit; O otherwise 0.0405 0.1970
Other pensioner =1 if earns an old-age, widow or orphan benefit; 0 otherwise  0.1857 0.3888
Unemployed =1 if unemployed; O otherwise 0.0833 0.2764
Inactive 1 if inactive; O otherwise 0.2877 0.4527
Regional variables
Region 2 Dummy variable: 1 if resident in Aragon; 0 otherwise 0.0177 0.1317
Region 3 Dummy variable: 1 if resident in Asturias; 0 otherwise 0.0332 0.1792
Region 4 Dummy variable: 1 if resident in Balearic, Is.; 0 otherwise 0.0256 0.1579
Region 5 Dummy variable: 1 if resident in Canary, Is.; 0 otherwise 0.0584 0.2345
Region 6 Dummy variable: 1 if resident in Cantabria; 0 otherwise 0.0161 0.1260
Region 7 Dummy variable: 1 if resident in Castile-Mancha; 0 otherwise 0.0588 0.2352
Region 8 Dummy variable: 1 if resident in Castile-Leon; O otherwise 0.0503 0.2186
Region 9 Dummy variable: 1 if resident in Catalonia; O otherwise 0.1074 0.3096
Region 10 Dummy variable: 1 if resident in C. of Valencia; 0 otherwise  0.1029 0.3038
Region 11 Dummy variable: 1 if resident in Extremadura; O otherwise 0.0279 0.1647
Region 12 Dummy variable: 1 if resident in Galicia; 0 otherwise 0.0841 0.2776
Region 13 Dummy variable: 1 if resident in Madrid; O otherwise 0.0915 0.2883
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Table 1 continued

Variable Definition Mean  St. Dev.
Region 14 Dummy variable: 1 if resident in Murcia; 0 otherwise 0.0277 0.1642
Region 15 Dummy variable: 1 if resident in Navarre; O otherwise 0.0163 0.1265
Region 16 Dummy variable: 1 if resident in Basque Country; 0 otherwise 0.0626 0.2422
Region 17 Dummy variable: 1 if resident in La Rioja; 0 otherwise 0.0021 0.0462
Region 18 Dummy variable: 1 if resident in Ceuta-Melilla; O otherwise 0.0031 0.0558

Note: The reported means refer to a sample of Spanish adults aged 16 and over (N = 16,167) and are
computed using sampling weights. The reference category is young male, single, employed, secondary
education and from the region of Andalusia. Source: Spanish National Health Survey, 2003 (MHCA 2005)

ith individual) and cov(-) denotes the covariance statistic. This CI coefficient ranges from a
minimum value of —1 to a maximum of +1 and occurs when the depression in an entire
population is concentrated in the poorest or richest person, respectively. A zero value
indicates equality in the prevalence of depression (i.e., depression is equally distributed
across all income groups).

In line with Wagstaff et al. (2003), we then proceeded to break down the aforemen-
tioned degree of income-related inequality into the determinants of the depression
condition. To do so, an LPM of depression must first be adjusted against a set of x;
exogenous covariates as described by Eq. 3.'* Hence, the CI for the probability of being
depressed can be expressed as,

a=y (ﬁk x—) Ci (5)
X y
where X; is the mean of x; and C, denotes the concentration index for x; against income
(i.e., how income is distributed over each explanatory variable of depression). The term in
brackets in Eq. 5 expresses the elasticity of the probability of y (depression) with respect to
X; (evaluated at the population mean). Thus, if we define this estimated elasticity with
respect to a specific k as follows,

A

A B

Me=—- (6)
T

then we can interpret the CI of the probability of depression on income as a weighted sum

of the inequality in each of its determinants, with the weights being equal to the depression
elasticities,

A A A

Cl= 1 Cr (7)
k

This decomposition, as pointed out by Van Doorslaer and Koolman (2004), has the
advantage of clarifying how each correlate of the prevalence of depression contributes to
total income-related inequality in two parts: (i) its impact on depression, as measured by
the depression elasticity (1;) along with (ii) the extent of unequal income distribution,
measured by the concentration index (C;). Moreover, following Kakwani et al. (1997) and

14 Note that recent contributions suggest that linear models can be employed in the context of happiness
measurement with little gain from imposing non-linearity (Ferrer-i-Carbonell and Frijters 2004).
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Wagstaff et al. (2003) total depression inequality can be usefully broken down into the so-
called “potentially avoidable” and “unavoidable” (or intrinsic) inequality. The latter can
be attributed, for instance, to differences in the age and gender composition of the pop-
ulation by income. Thus, by subtracting the influence of the age-gender expected inequality
(CI¥) from the total CI, a measure of avoidable inequality or inequity is obtained
(I* =CI - CI").

4 Results
4.1 Preliminary Evidence

The prevalence of reported (diagnosed) depression in our sample of Spanish adults
(16 years of age and over) was 5.91% in 2003 (see Table 1), although the condition, as it
has been extensively demonstrated, was significantly more pronounced in women (8.39%)
than in men (3.28%) (Table 2).'> Our data also confirm that depression increases with age
until a peak is reached (6.9% around 55-64 years for men; 15.8% around 65-74 years for
women) and then declines. Hence, the results corroborate the claim that depression affects
mostly women and the elderly.

Figure 1 plots the distribution of depression among different income deciles and by
gender. Here the (log) of household income measured in equivalent terms was used to
define income deciles. Interestingly, we found that whilst for men there was a moderate
declining pattern of depression across income deciles, the prevalence of depression among
women was approximately similar for the first three deciles (12-14%) and then fell
markedly to 3.4% in the top income decile. Therefore, we tentatively conclude that there is
some evidence of an income gradient underlying the prevalence of depression.

4.2 Estimation of the Prevalence of Depression

The OLS parameter estimates of an LPM on depression are reported in column 2 in
Table 3. As expected the (log) equivalent income coefficient exerted a negative and sta-
tistically significant effect on the prevalence of (reported) depression. Interestingly, when
controlling for other influences, the prevalence of depression increased with age in women
and this pattern seemed to take the shape of a curve in the latter stages of life. This is
consistent with quadratic or curvilinear effects whereby depression peaks in middle age
and then falls off (Jorm 1987; Paykel et al. 2005). Marital status also affected the prob-
ability of suffering depression, since divorced or legally separated adults had far greater
chances (around 8%) of suffering poor mental health. Furthermore, individuals with little
or no education were 2.8% more likely to suffer depression, compared to the reference
category (i.e., secondary education), while this did not hold for those with more education.
Finally, our data revealed a differentiated impact of depression by employment status:
compared to individuals who are still working, a higher propensity to depression was found
among disabled pensioners (11%), the unemployed (3.8%) and other pensioners (3.4%).
This picture is, of course, very similar to the evidence reported by the results of the

15" Actually, our sample slightly overestimates the prevalence of diagnosed depression: 5.9% vs. 5.4% in the
original sample for adults aged 16-99. The latter suggests estimates that are closer to those in recent studies
employing standardised survey techniques (World Mental Health Survey Consortium 2004).
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Table 2 Prevalence of depres-

sion by age and gender (in %) Age groups Men Women
16-34 1.18 2.18
35-44 2.48 6.85
45-54 3.19 11.15
55-64 6.89 13.47
Note: Means computed using 65-74 6.08 15.83
sampling weights (N = 16,167). 75 and over 5.83 11.93
Source: Spanish National Health 1. 3.28 8.39
Survey, 2003 (MHCA 2005)
Fig. 1 Distribution of 0.16
depression by income deciles and 0.14
gender. Note: (Log) equivalent ’
income was employed as the 5 0.12 4
measure to compute income 2 01
deciles. Source: Spanish National 5§ = |
Health Survey, 2003 (MHCA & 0081
2005) =
. 0.06 1
z
£ 0.04 1
0.02 4
0+

1 2 3 4 5 6 7 8 9 10
Income deciles

ESEMED-Spain project or the results found by Garcia-Gémez and Lopez (2005) in the
case of Catalonia.

The next two econometric regressions (models 2 and 3) in Table 3 were run for
robustness purposes. Model 2 (column 3) estimated the prevalence of depression by OLS
when excluding the influence of the labour status covariates on the calculations of the
inequality indices. Note that a roughly similar qualitative pattern was found although, as
expected, once these variables were dropped we observed a greater impact on depression
caused by income, age and gender dummies (mainly in women) and primary education. In
model 3 (column 4) we estimated a non-linear probit model-—model 4—for the prevalence
of the mental illness but the linear marginal effects are presented in Table 3. Although the
income effect was roughly similar, the most remarkable impact of the probit estimation,
compared to model 1, was the stronger influence of the demographic variables on
depression.

Given the suspicion that income acts as an endogenous regressor in the equation of
depression, we performed an Instrumental Variables (two-stage least square) estimation of
the probability of suffering depression (model 4).'® The instruments used to proxy the (log)
of equivalent income were a set of dummies including employer (business person or
professional) with wage earners, employer without wage earners, fixed wage earner per-
manently employed, working for the public administration, working in public companies
and domestic service. These are all supposedly uncorrelated with the error term of the

16 We applied the Hausman (1978) test to control for endogeneity by taking into account heteroskedastic-
robust standard errors, and found only weak evidence supporting the inexistence of a reverse causality
relationship between income and depression.
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Table 3 Coefficent estimates and CI of depression determinants

Variables LPM model  LPM model  Probit model IV model CI of depression
[1] [2] [3] [4] determinants (Cy)
Constant 0.0987 0.1464 - 0.4773 -
Log of income —0.0164 —0.0220 —0.0131 —0.0740 0.0461
M35-44 0.0090 0.0115 0.0271 0.0060 0.1384
M45-54 0.0079 0.0146 0.0345 0.0101 0.1389
M55-64 0.0246 0.0470 0.0712 0.0284 0.0530
M65-74 —0.0062 0.0280 0.0428 —0.0049  —0.2187
M75+ —0.0078 0.0226 0.0440 —0.0083  —0.2823
Fl16-34 0.0051 0.0088 0.0193 0.0028 0.0585
F35-44 0.0465 0.0530 0.0977 0.0464 0.1263
F45-54 0.0839 0.0906 0.1574 0.0890 0.1221
F55-64 0.0930 0.1054 0.1656 0.0980 —0.0518
F65-74 0.1015 0.1199 0.1690 0.1029  —0.3142
F75+ 0.0537 0.0722 0.1153 0.0537  —0.4568
Married 0.0048 —0.0032 0.0027 0.0046 0.0162
Widowed 0.0075 0.0119 0.0024 0.0089  —0.3718
Divorced 0.0787 0.0761 0.0625 0.0747  —0.0264
Unschooled/Illiter. 0.0284 0.0355 0.0173 0.0076  —0.4311
Primary ed. 0.0107 0.0132 0.0106 —-0.0012  —0.1762
University ed. 0.0037 0.0015 0.0007 0.0245 0.4850
Disabled pensioner 0.1108 - 0.0912 0.1011  —0.2520
Other pensioner 0.0344 - 0.0224 0.0304  —0.2737
Unemployed 0.0375 - 0.0443 0.0190  —0.1929
Inactive 0.0069 - 0.0064 0.0000  —0.1122
Region 2 0.0070 0.0039 0.0049 0.0097  —0.0204
Region 3 0.0644 0.0642 0.0573 0.0725 0.1382
Region 4 0.0047 0.0035 0.0034 0.0211 0.3442
Region 5 0.0106 0.0075 0.0108 —0.0024  —0.2516
Region 6 —0.0178 —0.0207 —0.0157 —0.0108 0.1622
Region 7 —0.0001 —0.0039 0.0003 0.0004  —0.2178
Region 8 0.0104 0.0060 0.0074 0.0063  —0.1629
Region 9 0.0020 0.0006 0.0007 0.0173 0.1291
Region 10 —0.0042 —0.0071 —0.0049 —0.0038  —0.0218
Region 11 0.0440 0.0414 0.0356 0.0371  —0.3669
Region 12 0.0635 0.0631 0.0520 0.0694 0.0062
Region 13 —0.0013 —0.0035 —0.0035 0.0139 0.1842
Region 14 0.0147 0.0128 0.0136 0.0117  —0.2725
Region 15 0.0205 0.0160 0.0187 0.0307 0.5121
Region 16 —0.0106 —0.0138 —0.0131 0.0021 0.2601
Region 17 —0.0104 —0.0145 —0.0129 —0.0057  —0.0842
Region 18 —0.0098 —0.0103 —0.0079 —0.0110  —0.3553
N 16,167 16,167 16,167 16,167
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Table 3 continued

Variables LPM model LPM model  Probit model IV model CI of depression
[1] [2] [3] [4] determinants (Cy)

R? 0.0666 0.0581 - 0.0534

Pseudo R’ - - 0.1382 -

Note: Sampling weights are used in the estimation of the regression equations. Marginal effects are pre-
sented in the Probit estimation of Eq. IV. Coefficients differing significantly from zero (at P < 0.05) are in
bold typeface. Statistical inference of the coefficients of concentration indices of regressors has been
computed by bootstrapping methods. The reference category is young male, single, employed, secondary
education and from the region of Andalusia. Source: Spanish National Health Survey, 2003 (MHCA 2005)

depression equation. These instruments were demonstrated to be valid candidates as they
were statistically significant at 5% and also jointly significant according to an F-test.
Interestingly, as a consequence of the instrumenting of an individual’s income, the size of
the income effect on depression increased by a factor of four (as did its robust standard
errors) and having a university degree increased the probability of suffering depression
(2.45%) compared to the omitted category. The remaining parameter covariates were
approximately similar to those of reference model 1.'7

Finally, we estimated a bivariate model of self-selection (Heckman 1979) on the
prevalence of depression with the GP visit acting as the participation equation and private
health insurance as an exclusion restriction, in order to tackle a potential sample selection
problem of reporting depression when there has been a previous visit to the GP. We found
a low value for the Wald test (1.33) and could not reject the null hypothesis of absence of
correlation between the errors of the bivariate sample selection model.

4.3 Income-related Inequalities in Depression: A Decomposition Analysis

The last column of Table 3 presents the estimation of the concentration index for each
explanatory determinant of being depressed.18 The CI of the log income (0.0461) showed
an unequal income distribution that favours the wealthiest population segments. The
bootstrapped standard errors indicated that this index was statistically significant. In the
case of demographic determinants such as age and gender, we found that the elderly
population concentrated in low-income groups, although income inequality appeared more
stringent and at earlier ages in women. As expected, Spanish adults with higher levels of
education are strongly concentrated in the upper tail of income distribution, while the
opposite is true for people with relatively little education (e.g., primary studies or
unschooled).'® In the same vein, pensioners, the unemployed, and those inactive are more
likely to display lower income levels, whereas the working population is concentrated
among high incomes. Furthermore, the data show evidence of pro-poor income distribution
in widowhood, as most of the income of widows is made up of non-contributory benefits
(Garcia-Gomez and Lopez 2004). Finally, the concentration indices for the regional

17 We need to interpret these results with caution, since it has been demonstrated that poor instruments can
actually create more bias in an estimator than least squares in the presence of endogeneity.

'8 Given that the components of Eq. 5 are non-linear functions of the data with complex sampling distri-
butions, we opted to use bootstrapping methods to derive standard errors of the concentration indices. The
number of replications was set to 100.

19 These features have also been observed in the EU (cf. Van Doorslaer and Koolman 2004).
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Table 4 Income-related inequalities in the prevalence of reported depression and contributions of
determinants

LPM model LPM model Probit model IV model
[1] [2] [3] (4]

Inequality index (CI) of depression —0.1551 —0.1328 —0.1682 —0.1090
(I' = CI — CI') (Avoidable inequality —0.1214 —0.0782 —0.0972 —0.0746
of depression)
Contributions of depression determinants: Percent Percent Percent Percent
Income 8.3 13.0 6.1 53.0
Demographics 21.7 41.1 422 31.6
Marital status 2.4 5.3 0.9 4.0
Education 222 35.1 15.8 —20.6
Labour status: 40.4 - 30.0 44.8
Disabled pensioner 12.3 - 9.4 16.0
Other pensioners 19.1 - 11.4 24.0
Unemployed + Inactive 9.0 - 9.2 4.8
Region 5.0 5.6 5.0 —12.7

Note: Concentration index coefficients which differ significantly from zero (at P < 0.05) are in bold
typeface. Source: Spanish National Health Survey, 2003 (MHCA 2005)

variables confirm the existence of pronounced disparities in regional income in Spain (Van
Doorslaer and Koolman 2004; Garcia-Gémez and Lopez 2004).

Next, Table 4 shows the inequality index estimates for the prevalence of reported
depression in Spain under different econometric specifications. Interestingly, as model 1
(column 2) indicates the CI of the probability of depression on income was negative
(—0.1551) and statistically significant, indicating high income-related inequalities in
depression consistent with previous studies (Wildman 2003). Hence, individuals ranked
according to (log) income seem to exhibit inequalities in the prevalence of depression (ill-
mental health), since depression is concentrated in low income groups. A similar picture
was derived from the CI estimated by models 2 and 3 (columns 3 and 4). Indeed, the
inequality index of depression was also negative but much lower and statistically signif-
icant (—0.1090) when the IV regression model was run to estimate the determinants of the
probability of depression symptoms. In this case, we found that both education and
regional heterogeneity were the main factors reducing the size of the income-related
inequalities in depression. The second row in Table 4 depicts an estimate of the share of
inequalities in reported depression episodes that are not explained by age and gender
(I = CI — CI"), indicating what has been labelled both here and in other studies as the
degree of potentially “avoidable inequality”. In addition to showing the same pattern as its
raw counterpart, the resulting figure for model 1 (—0.1214) thus indicates that only a
relatively low share of the degree of income-related depression inequality is due to dif-
ferences in the age-gender structure of population alone. This is not the case in models 2
(where the influence of the labour status variables were first dropped) and 3 (where a probit
model was used) in which avoidable inequalities of depression were much lower.

Some interesting and, to some extent, conflicting results emerged following the
breakdown of the contributions of explanatory variables to the degree of income-related
depression inequalities (Table 4). According to models 1-3, we found that income was not
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a fundamental contributor of SES inequalities in the prevalence of depression when other
covariates were considered (6-13% of overall inequality). Thus, our data seem to suggest
that other determinants, at varying degrees, account for an even higher proportion of these
inequalities, which is consistent with recent studies reporting a reduced impact of income
on depression when other controls are included (Zimmerman and Katon 2005).2° Hence,
income-related depression inequality would still be substantial even if income had been
equally distributed across the income range or if it had had zero depression elasticity. The
evidence presented by models 1-3 undoubtedly points towards other factors besides
income (e.g., employment status, education and demographics) as key covariates in the
prevalence of self-declared (diagnosed) depression amongst Spain’s adults. Certainly, our
results confirm that labour or employment status dummies accounted for a significant
portion (between 30 and 40%) of the overall depression inequality. Interestingly, we found
that the effects of the ‘other pensioner’ category—chiefly retirement and widow pension
benefits—and ‘disabled pensioner’ were crucial and played an even greater role than
individuals’ income. Demographic variables accounted for a similar share in the overall
income-related inequality (between 22 and 42%) and the key element here were women in
the oldest age categories. In common with demographics, education levels also had a
noticeable effect as a determinant of the overall CI of depression (between 16 and 35%),
which would appear to link the prevalence of depression to knowledge (e.g., awareness of
mental health symptoms), time preferences and the array of associated mechanisms. Note,
however, as our data contain evidence of diagnosed or reported rather than perceived
depression, we cannot rule out the possibility that education influences access to mental
health care services or the prevention of mental disorders, given the limited health care
coverage provided in Spain.

However, a different picture emerged when the instrumental variables model regression
(model 4) was employed. Although some caution should be exercised as to the validity of
the instruments, we found that after controlling for potential endogeneity, income became a
crucial determinant of the observed level of income-related inequalities in depression,
accounting for more than 50% of overall inequality, whilst university education served to
reduce inequalities by about 21% and professional status still accounted for up to 44% of
such inequalities in reported depression.

5 Conclusions

This paper has addressed the issue of income-related inequalities in a major mental dis-
order, namely reported depression, as well as the decomposition of the factors underlying
the condition. The study has been conducted in Spain, a country in southern Europe with
limited mental health care coverage and increasing patterns of mental disorders. We have
sought to provide evidence regarding the extent of socio-economic inequalities in suffer-
ers’ mental conditions so as to motivate health policy action in terms of services provision
and financing. We found, firstly, that when individuals were ranked by income, the higher
the individuals’ social status was, the lower the prevalence of depression. Moreover, this
finding proved consistent with different econometric specifications.

Interpreting this evidence is by no means straightforward. On the one hand, the influ-
ence of pure income effects on income-related inequalities suggests that efforts should be

20 This contrasts with findings by Garcia-Gémez and Lépez (2005). However, these authors restrict the
analysis to the region of Catalonia and use a shortened GHQ instrument to measure mental health.

@ Springer



554 J. Costa-Font, J. Gil

made within the Spanish National Health System (NHS) to prevent the deterioration in the
mental health of the relatively less affluent population. In other words these data call for a
re-examination of the limited mental health care available in Spain today. However, a
significant proportion of these income inequalities would not be eradicated by redistri-
bution programs alone, although 50% of them would be when using an instrumental
variables approach that accounts for the potential endogeneity of income. Besides income,
the influence of labour (professional or occupation) status is of particular importance, so
that individuals occupying a managerial position in a professional organisation would seem
to serve as an inhibitor of depression. There are several contentious arguments that might
well shed additional light on these results, including the effects of unobserved variables.

The implications for social policy design are considerable. If mental health care has a
significant effect on physical health as some studies suggest (Istvan et al. 1992; Smith and
DeFelice 2004), then the existence of inequalities in mental health might help explain the
persistence of income-related health inequalities.21 For instance, it could be argued that
unless income inequalities in mental health are reduced, inequalities in health are likely to
persist over time. Given that mental health care coverage may prevent “pure” income-
related inequalities, significant inequalities would still prevail and could be tackled by
programs that seek to reduce income inequalities. However, it would not suffice simply to
increase income redistribution, as employment status and education are also crucial factors
in the socio-economic vector. Although a high income implies the availability of resources
for investing in the prevention and/or cure of mental illness at the individual level, envi-
ronmental factors that influence a person’s perceived social status might, in the light of our
results, indirectly explain the existence of income-related patterns of depression.

In line with the literature, we have found evidence of gender effects in the existence of
income-related inequalities in depression. Yet, whether these gender related effects are a
reflection of biological effects—which are perhaps unavoidable—or they are the result of
sex discrimination—especially among less affluent women—cannot be determined from
our data. Another interpretation of these results, however, might be that policies to tackle
income-related inequalities require the coordination of various other social policies
including employment and education. Of particular importance in the light of our results
are policies to foster gender equality at work and in broader social settings as potential
preventive tools for depressive disorders in less affluent women.

Among the study’s caveats are the potential effects derived from the use of reported
depression (as noted earlier). An additional problem is the difficulty encountered in iso-
lating the effects of inequality on psychological well-being and the possibility that socio-
economic and socio-emotional factors interact in their incidence on depression. In addition,
inequality studies depend on well-known econometric assumptions and so the violation of
any of these might affect the reliability of our results. Likewise, the cross-sectional nature
of our data means that the direction of association cannot be fully identified unless panel
data evidence becomes available and adequate instruments are employed. Indeed, while
our results suggest a pattern, this cannot be assumed as being causal. However, even in
those instances where income alone does not necessarily lead to a higher prevalence of
depression (see, for example, Zimmerman and Katon 2005), it may influence the will-
ingness and ability to seek out depression counselling. This would, in turn, address the
need of the traditionally under-funded health system to strengthen mental health care, an

2! There is, however, a debate regarding the extent to which inequalities are largely avoidable or
unavoidable. Some authors argue that it depends on normative standpoints and that it is not possible to
establish a distinction with any degree of certainty (Vallgarda 2006).

@ Springer



Socio-Economic Inequalities in Depression 555

area that is often subject to stigmatisation. This finding rests on the effect of unobservable
variables, such as anxiety and stress (Seligman 1991), and questions previous evidence
(Ettner 1996) by suggesting that the relationship between income and depression might be
the result of other unobserved or omitted variables. While some authors argue that high
income encompasses social recognition, it might in turn lead to an expansion of an indi-
vidual’s financially-related stress (Murphy et al. 1991). However, this is a matter for future
research to clarify.
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Appendix

Interval regression for monthly net household income (Household head data)

Variables Coefficient Robust St. error Student’s #-test
Male 163.628 24.052 6.8
Age 40.849 3.777 10.81
Age squared —0.333 0.035 -9.52
Primary education 159.303 20.475 7.78
Secondary education 484.222 34.922 13.87
University education 1191.358 51.609 23.08
Employed 405.568 33.090 12.26
Unemployed —108.597 44.071 —2.46
Partner 21.567 18.958 1.14
Children 218.197 27.670 7.89
Private health insurance 345.428 45.407 7.61
Region 2 (Aragon) —61.391 37.305 —1.65
Region 3 (Asturias) 99.354 38.124 2.61
Region 4 (Balearic Is.) 304.138 54.259 5.61
Region 5 (Canary Is.) —256.325 34.783 —7.37
Region 6 (Cantabria) 46.681 49.118 0.95
Region 7 (Castile-Leon) —68.146 29.021 —-2.35
Region 8 (Castile-Mancha) —-97.202 36.642 —2.65
Region 9 (Catalonia) 266.843 45.297 5.89
Region 10 (C. of Valencia) —83.413 31.536 —2.64
Region 11 (Extremadura) —131.956 39.842 —3.31
Region 12 (Galicia) 107.260 37.357 2.87
Region 13 (Madrid) 197.490 43.545 4.54
Region 14 (Murcia) —187.760 35.744 —-5.25
Region 15 (Navarre) 232.579 47.978 4.85
Region 16 (Basque Co.) 229.829 45.508 5.05
Region 17 (Rioja) —84.027 70.023 —-1.2
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Appendix continued

Variables Coefficient Robust St. error Student’s #-test
Region 18 (Ceuta-Melilla) 78.837 57.162 1.38
Constant —586.465 107.591 —5.45

No. of observations 16,167

Wald test 2555.91

Sigma (o) 728.66 16.51

Note: Variables refer to the head of the household. The omitted categories are: female, illiterate/unschooled,
inactive, and residing in Andalusia
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