
Journal of Public Health | pp. 1–8 | doi:10.1093/pubmed/fdx173

Depression symptoms as mediators of inequalities in self-
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ABSTRACT

Background Inequalities in the distribution of self-reported health (SRH) have been widely reported. Its higher expressivity among women,

elderly and least educated groups has been partly attributed to differences in their health perceptions. However, this subjectivity may be

masking the burden of mental illness in these groups. Thus, we sought to understand if depression symptoms mediate inequalities in SRH.

Methods SHARE waves 4 and 6, pertaining to Spain, Italy and Portugal, were used (n2011 = 8517, n2015 = 11 046). Inequalities in SRH were

calculated, comparing the risk amongst education level, gender and age groups, adjusting for chronic diseases, functional limitations and

country fixed effects. We then tested depression symptoms as mediators.

Results Depression symptoms were associated with poor SRH (odds ratio (OR)2011 = 1.379, OR2015 = 1.384, P < 0.001). Their inclusion

reduced the magnitude of the association between SRH and education, annulled the statistical significance for age, and reversed the gender

effect. As expected, chronic diseases and functional limitations remained significant predictors of poor SRH.

Conclusions Depression symptoms, together with chronic diseases and functional limitations, explain the poorer SRH of the least educated,

female and older groups in the Southern European population. Therefore, tackling inequalities in SRH must require focusing on mental health

issues, which disproportionately affect the most vulnerable groups.

Keywords gender, mental health, socioeconomics factors

Introduction

Self-reported health (SRH) has been widely used as a proxy
for the health status of populations, and its distribution.1–3

Indeed, large discrepancies have been found in SRH accord-
ing to gender, age and educational subgroups.1–3 Overall, in
the 28 European countries, poor SRH is mostly concentrated
amongst women, with a 2 percentage point gender gap, and
amongst the elderly, who experience a more than 10 percent-
age point higher prevalence than young adults.4 The least edu-
cated groups have up to 35% higher prevalence of poor
SRH, compared with highly educated ones,2 and these educa-
tional inequalities persist in older groups: men and women
over 60 years old from least educated groups have 2.18 and
2.54 higher risk, respectively, of having poor SRH, compared
to those with the highest educational levels.5

Objective and subjective arguments have often been
raised to explain these distribution patterns. On the one

hand, the higher report of poor SRH has been explained by
objective reasons, such as the higher prevalence of chronic
diseases in these groups6–10—indeed, SRH has a strong cap-
acity to predict functional decline and mortality.11,12 On the
other hand, it is often claimed that women, elderly and least
educated people tend to be more pessimistic, less able to
adapt, and thus more prone to report poor SRH.13 This can
be intensified by the cultural context that may induce popu-
lations, and specifically these groups, to have a less realistic
and more negative perception of their health.13 This may be
the case of Southern and Eastern populations, who have the
highest prevalence rates of poor SRH,4 and the largest gen-
der and educational gaps in Europe.2,4
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It is also true that these subjective characteristics may be
masking the burden of mental illness. Some authors raise the
hypothesis that women, the elderly and least educated people
are inflicted by a higher burden of depression and anxiety.8,14–17

These symptoms can lead, first, to a worse perception and
rating of their own health,8,18 and second, to the lower cap-
acity of acceptance and coping with other chronic diseases,
amplifying its burden.19–21 The differences in the distribution
of psychological distress across socioeconomic groups can
mediate inequalities in poor SRH amongst gender, age and
education groups by creating (i) a poorer perception of SRH
by itself and (ii) a worse perception of the burden of the exist-
ing chronic diseases or functional limitations.
Regarding the disproportionate rates of, and inequalities

in, poor SRH in the Southern European countries,1–6 we
seek to understand if depression symptoms mediate the
association of gender, age and educational level with poor
SRH, and if this mediation is explained by the amplifier
effect of depression symptoms on chronic diseases and
functional limitations.

Methods

Data source

We used cross-sectional data from the Survey of Health,
Ageing and Retirement in Europe (SHARE).22 This is a large
database on health, socioeconomic status and social networks,
representative for the population over 50 years old, from sev-
eral European countries.22 In order to study the mediator
effect of depression symptoms in SRH inequalities in South
European countries, we selected data from residents of Spain,
Italy and Portugal, collected in waves 4 (2011) and 6 (2015)
of this survey. This selection allowed us not only to study the
countries where poor SRH prevalence and inequalities are
higher, but also to select populations with comparable distri-
butions across educational levels: in these countries, around
60% of the population over 55 years old have less than lower
secondary education (61.1% in Italy, 66.7% in Spain and
80.7% in Portugal), which differs dramatically from the
European mean (37.4%), and from other European regions.4

Observations without information on health, education level,
number of chronic diseases, depression symptoms and func-
tional limitations were excluded (from the total 9134 observations,
617 were excluded, i.e. 6.76%). We obtained a total number of
8517 observations in 2011 and 11 046 in 2015.

Outcome

The dependent variable was SRH. This variable has been
used in several studies of health inequalities.2,9 The five

categories—excellent, very good, good, fair and poor—were
grouped into a binary variable, with ‘1’ for the poor cat-
egory, and ‘0’ for fair or better health status.

Predictors

The independent variables were education level, gender and age.
Education was categorized into four groups: no education, pri-
mary, secondary and tertiary education. This variable is widely
used to study health inequalities since it is less prone to reverse
causation, it has high response rates, and is less subject to
response and underreport bias.2,5,23 Age was categorized into
three groups: 50–64 years old, 65–79 years old and older than 80.

Mediator

Depression symptoms were assessed through the EURO-D, a
depression scale for use in older people.24,25 It ranges from 0,
not depressed, to 12, very depressed,15,17,24,26 depending on
the number of depression symptoms selected as present cur-
rently or in the last month (depressed mood, pessimism, sui-
cidality, guilt, irritability, fatigue, tearfulness and lack of sleep,
interest, appetite, concentration or enjoyment). This variable
was used as a continuous variable in the main analysis. For
robustness check, it was transformed into four categories: no
depression symptoms, 1–2 depression symptoms, 3–5 depres-
sion symptoms and more than 6 depression symptoms.

Covariates

Chronic diseases and functional limitations were considered
covariates because they are related to both SRH and educa-
tion.2,9,23 Previously diagnosed antecedents, as heart infarc-
tion, hypertension, hypercholesterolemia, cerebral vascular
disease, diabetes, chronic lung disease, arthritis/rheumatism,
cancer, stomach/duodenal ulcer, Parkinson disease, cataracts
and hip or femoral fracture were selected by the respondent
and combined into the variable number of chronic dis-
eases.22 The Activities of Daily Living index assesses func-
tional limitations. It comprises the tasks of dressing, bathing
or showering, eating or cutting up food, walking, and getting
in or out of bed,22 and its score (from 0 to 5) reflects the
number of those that the respondent had difficulties to per-
form. Both covariates were used as continuous variables.
Country was also included in the models as a fixed effect,
since its characteristics (observable or unobservable) may
influence all of the previously described variables.27

Data analysis

We described the distribution by gender, age groups and
education level, and compared the distribution of poor SRH
and depression symptoms among these groups.
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Health inequalities were calculated using multivariate logis-
tic regressions. First, we compared the odds of having poor
SRH between education groups, females and older age
groups, controlling for country fixed effects. Second, we
added chronic diseases and functional limitations to the previ-
ous model, in order to control for physical conditions. Third,
we added depression symptoms to the model and, finally, to
understand if depression symptoms were amplifiers of the
burden of chronic diseases and functional limitations, we
included the interaction of depression symptoms with chronic
diseases and with functional limitations. We then stratified the
analyses by gender, and for robustness check we repeated the
analysis using depression symptoms as a categorical variable.
Population weights22 were used throughout all these steps.

Results

In 2011, about 1 in 10 respondents reported poor SRH, and
more than half of the respondents had primary education or
less (Table 1). A very large proportion of the sample
(80.16%) had one depression symptom or more, 75.05%
had at least one chronic disease, and only 11.34% had no
functional limitations. Females, older and least educated
groups had higher prevalence rates of poor SRH and a high-
er number of depression symptoms (Fig. 1). The 2015 sam-
ple followed a similar distribution.
In model 1, we observed that persons with lower educa-

tion levels had a greater probability of having poor SRH
compared to those with tertiary education (odds ratio
(OR)2011 = 1.759 and OR2015 = 1.621, P < 0.05 for second-
ary education, OR2011 = 3.408 and OR2015 = 3.005, P <
0.001 for primary education, and OR2011 = 6.080 and
OR2015 = 4.179 for no education levels, P < 0.001)
(Table 2). Women and older people were significantly
more likely to suffer from poor SRH (OR2011 = 1.564,
P < 0.001 and OR2015 = 1.469, P < 0.01 for females,
OR2011 = 2.043 and OR2015 = 1.504 for 65–79 years old,
and OR2011 = 3.626 and OR2015 = 2.835 for over 80
years old groups, P < 0.001).
In both samples, after adjusting for chronic diseases and

functional limitations (model 2), the protective effect of edu-
cation lost some magnitude. The gender effect became
weaker, as did the effect of age. Even so, the effect of educa-
tion, gender, and age remained statistically significant for a
95% confidence interval (CI) in 2011, losing its significance
for gender and for the 65–79 years age group in 2015.
The inclusion of depression symptoms in the model

(model 3) not only showed a statistically significant associ-
ation (OR2011 = 1.379 and OR2015 = 1.384, P < 0.001), but

also attenuated the effect of education, and removed the
statistical significance of the remaining gender and age
groups. The interaction of depression symptoms with
chronic diseases (model 4) showed a slight protector effect
(OR2011 = 0.959, OR2015 = 0.963, P < 0.001) but did not
substantially alter the above mentioned results. The inter-
action of depression symptoms with functional limitations
(model 5) was not statistically significant in any of the
samples.
Results from the 2015 wave essentially confirmed previ-

ous ones. Note, however, that the association with gender
now reversed, with female gender being protective of poor
SRH when adjusting for depression symptoms. The associ-
ation between SRH and chronic disease and functional lim-
itations also lost some of its magnitude but did not lose
statistical significance.
The stratification by gender (Supplementary Table S1)

overall supported the previous results: depression symptoms
partially explained the effect of education on SRH in males,
and fully in females, and the interaction between chronic dis-
eases and depression symptoms had a small protector effect
for poor SRH. The robustness check (Supplementary
Table S2) confirmed the above-mentioned results.

Table 1 Characterization of the population. Population aged 50 years

old or more

Wave 4—2011 Wave 6—2015

Number Number

Sample size (n) 8 517 11 046

Education level

No education 730 (8.6%) 1426 (12.9%)

Primary 4104 (48.2%) 4310 (39.0%)

Secondary 2973 (34.9%) 4232 (38.3%)

Tertiary 710 (8.3%) 1078 (9.8%)

Gender

Male 3853 (45.2%) 4992 (45.2%)

Female 4664 (54.8%) 6054 (54.8%)

Age groups

50–64 4001 (47.0%) 4598 (41.6%)

65–79 3575 (42.0%) 4998 (45.2%)

80 and over 941 (11.0%) 1450 (13.1%)

SRH

Fair or good 7334 (86.1%) 9921 (89.8%)

Poor 1183 (13.9%) 1125 (10.2%)

Chronic diseases [mean ± SD] 1.81 ± 1.54 1.78 ± 1.61

Functional limitations [mean ± SD] 0.30 ± 0.01 0.21 ± 0.79

Depression symptoms [mean ± SD] 2.92 ± 2.56 2.70 ± 2.60

SD, standard deviation.
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Discussion

Main finding of this study

Women, older and least educated individuals were more
prone to poor SRH. Depression symptoms had a strong
mediator effect between sociodemographic factors and
SHR. The interaction of chronic diseases and depression
symptoms showed a small but significant protective effect.

What is already known on this topic

It had been widely reported that the elderly, females, and least
educated groups tend to have a higher burden of mental ill-
ness8,14–18 and report poorer SRH.1,3 These groups tend to
have less differentiated jobs, characterized by their high strain
and low autonomy, and lower incomes, which leads to worse
working and living conditions, being exposed to higher levels
of stress, anxiety and marginalization. Together with their low-
er health literacy, these factors contribute to a higher risk of
developing depression symptoms and, in consequence, to
mediate between socioeconomic inequalities and the worst
self-perceived and SRH status.7,28,29

What this study adds

This study shows that education inequalities are explained not
only by chronic diseases and functional limitations, but the
unequal distribution of depression symptoms plays a major
role in accounting for these inequalities. This is in line with
the evidence that poorly educated groups tend to have a high-
er burden of physical6–8 and psychological conditions,30,31

and suffer from higher mortality rates.5,7,10 It also supports
the evidence that poor SRH is strongly associated with
chronic diseases and, to a larger extent, with depression.32,33

This study also shows that these conditions not only
explain the higher rates of poor SRH reported by older indi-
viduals and females, but even reverse the gender effect on
SRH. This helps to understand the classic result that women
tend to report poorer health than men;14 it shows that if
women did not have a higher burden of depression symp-
toms, they would report even lower rates of poor SRH than
men. The small protective effect of female gender is in line
with findings discussed by Macintyre et al.;34 there are small
gender differences in reporting pain and other symptoms
when controlling for the underlying medical conditions, and
these tend to be overexpressed by men.

Fig. 1 Distribution of poor SRH (A and C) and depression symptoms (B and D) by education, gender, and age groups, in wave 4 and 6 samples.
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Table 2 Association between education level, gender, age and poor SRH, progressively adjusted for chronic diseases, functional limitations, depression symptoms, and interaction between depression

symptoms, chronic diseases and functional limitations

Wave 4—2011 Wave 6—2015

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Education (Ref.: tertiary)

Secondary 1.759* 1.646 1.374 1.384 1.621* 1.355 1.128 1.097

(1.005–3.081) (0.947–2.859) (0.743–2.541) (0.737–2.598) (1.013–2.595) (0.831–2.210) (0.681–1.868) (0.662–1.819)

Primary 3.408*** 2.427** 1.980* 1.959* 3.005*** 1.953** 1.506 1.437

(1.957–5.934) (1.404–4.193) (1.076–3.644) (1.047–3.664) (1.882–4.798) (1.187–3.213) (0.902–2.515) (0.862–2.397)

No education 6.080*** 3.500*** 2.553** 2.522** 4.179*** 2.461** 1.730 1.649

(3.366–10.982) (1.900–6.448) (1.304–4.997) (1.273–4.995) (2.567–6.801) (1.426–4.248) (0.970–3.087) (0.922–2.951)

Gender (Ref.: male)

Female 1.564*** 1.284* 0.827 0.833 1.469** 1.121 0.745* 0.747*

(1.311–1.865) (1.056–1.561) (0.667–1.027) (0.672–1.033) (1.173–1.840) (0.870–1.444) (0.570–0.973) (0.573–0.974)

Age (Ref.: 50–64)

65–79 2.043*** 1.240 1.292* 1.250 1.504*** 0.858 0.854 0.858

(1.662–2.511) (0.988–1.557) (1.024–1.631) (0.991–1.576) (1.135–1.992) (0.630–1.169) (0.611–1.195) (0.613–1.196)

80 and over 3.626*** 1.407* 1.275 1.240 2.835*** 1.187** 1.098 1.187

(2.802–4.693) (1.026–1.930) (0.914–1.779) (0.891–1.724) (2.052–3.915) (0.818–1.723) (0.741–1.628) (0.751–1.639)

Country (Ref.: Spain)

Italy 0.943 1.100 1.118 1.113 0.726*** 0.807* 0.641** 0.639**

(0.783–1.135) (0.895–1.352) (0.903–1.382) (0.901–1.374) (0.577–0.914) (0.626–1.041) (0.487–0.843) (0.486–0.840)

Portugal 1.437* 1.496* 1.414 1.387 1.259 0.777 0.614* 0.638*

(1.053–1.960) (1.029–2.175) (0.965–2.073) (0.947–2.032) (0.910–1.742) (0.546–1.106) (0.420–0.896) (0.441–0.924)

Chronic disease 1.832*** 1.660*** 2.013*** 1.772*** 1.607*** 1.939***

(1.717–1.956) (1.552–1.776) (1.786–2.269) (1.661–1.891) (1.496–1.725) (1.708–2.202)

Functional limitations 1.663*** 1.486*** 1.457*** 1.783*** 1.553*** 1.407***

(1.530–1.808) (1.367–1.615) (1.232–1.723) (1.616–1.967) (1.413–1.706) (1.125–1.759)

Depression symptoms 1.379*** 1.535*** 1.384*** 1.519***

(1.325–1.434) (1.433–1.644) (1.330–1.440) (1.410–1.636)

Interaction (depression symptoms × chronic disease) 0.959*** 0.963***

(0.938–0.980) (0.943–0.983)

Interaction (depression symptoms × functional limitations) 1.005 1.017

(0.977–1.034) (0.980–1.055)

P-values: *0.05, **0.01, ***0.001; OR, odds ratio; CI, confidence interval.
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Finally, this study shows that, unlike Moussavi and
Chatterji,32 the respondents who accumulate depression
symptoms and chronic diseases tend to report less poor
SRH than those with a smaller burden of these conditions.
An explanation may be that depression symptoms are usu-
ally overlooked by the individuals and by the healthcare sys-
tem, except when they coexist with chronic diseases.
Individuals tend to undervalue their psychological symp-
toms, but are prone to seek healthcare for their physical
conditions. As depression symptoms tend to exacerbate
physical ones,38,39 they may lead the individual to search for
healthcare, which can increase the diagnosis and treatment
of these individuals for physical and psychological condi-
tions.40 Also, patients with chronic physical diseases, such as
diabetes or hypertension, tend to be more frequently
checked by the healthcare services. Thus, since the literature
has been continuously raising the issue of the double burden
of psychological and physical health conditions,19–21 these
individuals with chronic diseases may have a better diagnosis
and treatment of both physical and psychological conditions,
while those with isolated depression symptoms are neglected.
The use of self-assessed depression symptoms, instead of
using clinically diagnosed depression, as in Moussavi and
Chatterji,32 may have allowed us to capture these undiagnosed
depression cases.

Limitations of this study

We must consider five major limitations in this study. First,
we were not able to explore the causal pathway of depres-
sion symptoms into poor SRH, because we did not use lon-
gitudinal data; still, the use of cross-sectional analyses,
repeated to check for consistency, and with different stages
of controlling for different factors (the four multivariate
models) was adequate to test how depression symptoms
mediate the relationship between gender, education, age and
poor SRH,41 which was the aim of the study.
Second, we assessed the number of chronic diseases,

functional limitations, and depression symptoms using self-
reported scales, which can be susceptible to bias. However,
these are widely used scales3,18,24 that rely on dichotomous
presence/absence of specific symptoms or medically diag-
nosed conditions,22 so that the risk of reporting bias is low.
Indeed, the number of chronic diseases was assessed
through selecting and counting from a list of specific condi-
tions that were previously diagnosed by a doctor (heart
attack, stroke, hypertension, hypercholesterolemia, diabetes,
cancer, etc.).22 Functional limitations were accessed by a
commonly used clinical index (the Activities Daily Living

Index) that sums, from a list of five tasks (dressing, bathing
or showering, eating, cutting up food, walking across a room
and getting in or out of bed), how many the respondent has
difficulties to perform.22 The same occurs with the Euro-D
Scale, which is composed of 12 items (depressed mood, pes-
simism, suicidality, guilt, sleep, interest, irritability, appetite,
fatigue, concentration, enjoyment and tearfulness) with
dichotomous presence/absence answers, which are coinci-
dent with the DSM-5 criteria and strongly correlated with
the Geriatric Mental Scale.24,25

Third, we used depression symptoms as a proxy for
depression. Because, some of these symptoms can also be
present in other physical and psychological disorders (such
as anxiety disorders, hyper and hypothyroidism, dementia, or
drug abuse, amongst others), there may be a confounding
effect from these unobserved conditions. However, the
EURO-D scale has been widely used in the literature and
has shown good specificity and sensitivity for predicting
depression amongst the elderly.15,24–26

Fourth, we used the OR as a measure of risk. Though the
relative and slope index of inequalities and concentration
curves reflect in one measure the relative dimensions of each
strata and the health distribution in them,42 we favoured the
OR as it was more adequate to test the mediator effect of
depression symptoms on SRH, while revealing the weights of
each covariate.
Finally, the findings about gender differences cannot be gener-

alized; we were not able to adjust our models for all chronic dis-
eases or other mental health disorders, and some of those tend
to have a higher burden of disease in older men than women (as
sequelae from unintentional injuries,35,36 HIV, tuberculosis, hepa-
titis,36 alcoholism, schizophrenia,34,36,37 amongst others).
In conclusion, this study enlightens the importance of

depression symptoms, together with chronic diseases and
functional limitations, as major drivers of gender, age and
education-related inequalities in SRH. Stated differently, our
study shows that if female, older and least educated groups
did not have depression symptoms, they would not perceive
or report as frequently their health status as poor. Thus, this
study reinforces that mental health is not only a leading
cause of loss of healthy life years in Southern Europe
(fourth cause in Portugal, fifth in Spain and seventh in
Italy),36 but also a decisive barrier that needs to be overcome
in order to reduce health inequalities in these populations.

Supplementary data

Supplementary data are available at the Journal of Public
Health online.
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