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Abstract

Background: Increasing educational attainment (EA) could decrease the occurrence of depres-
sion. We investigated the relationship between EA and depressive symptoms in older individuals
across four European regions.

Methods: We studied 108,315 Europeans (54% women, median age 63 years old) from the
Survey on Health, Ageing and Retirement in Europe assessing EA (seven educational levels
based on International Standard Classification of Education [ISCED] classification) and depres-
sive symptoms (>4 points on EURO-D scale). Logistic regression estimated the association
between EA and depressive symptoms, adjusting for sociodemographic and health-related
factors, testing for sex/age/region and education interactions.

Results: Higher EA was associated with lower odds of depressive symptoms, independent of
sociodemographic and health-related factors. A threshold of the lowest odds of depressive
symptoms was detected at the first stage of tertiary education (OR 0.60; 95% confidence interval
[CI] 0.55-0.65; p <0.001; relative to no education). Central and Eastern Europe showed the
strongest association (OR for high vs. low education 0.37; 95% CI 0.33-0.40; p <0.001) and
Scandinavia the weakest (OR for high vs. low education 0.69; 95% CI 0.60-0.80; p < 0.001). The
association was strongest among younger individuals. There was a sex and education interaction
only within Central and Eastern Europe.

Conclusions: Level of EA is reflected in later-life depressive symptoms, suggesting that support-
ing individuals in achieving EA, and considering those with lower EA at increased risk for
depression, could lead to decreased burden of depression across the life course. Further
educational support in Central and Eastern Europe may decrease the higher burden of depres-
sive symptoms in women.

Introduction

The World Health Organization ranked depression as the third largest burden of disease
globally, expecting it to rank first by 2030 [1]. Risks for depression include social, economic,
geographic, and biological factors, which are reflected through inequitable distribution of
depression across European subpopulations, with the highest burden in women, less educated
individuals with fewer socioeconomic resources, and within Southern and Central and Eastern
Europe (CEE) [2-5]. These discrepancies indicate that reduction of these inequalities could
result in diminished risk for depression in Europe. Several early life risk factors, including
limited access to education, make significant contributions to the development of depression
across the life course [6].

Educational attainment (EA) is one of the most prominent social determinants of health as
evidenced by decades of research [7,8]. Along with depression [9], lower EA is associated with
decreased life expectancy [10] and increased risk of dementia [11], disability [12], cancer [13],
and heart disease and diabetes [14]. EA has more recently been identified as a strong predictor of
adult health and longevity, particularly within the US [9,15,16] and several European countries
[17,18]. It is widely discussed whether the association between EA and depression is causal or
explained by other sociodemographic or health-related factors [19-21]. EA has been theorized as
having effect on health outcomes, since education affords individuals greater access to resources
such as fulfilling jobs, economic security, social ties, a sense of personal control, and learnt
effectiveness [8]. These resources provide individuals with higher socioeconomic status and
improved access to health care and a healthy life style, ultimately leading to improved health.

While EA is an established important health indicator, particularly for somatic illness, the
relationship between EA and mental illness is less understood across the life course. Higher EA
may armor an individual with qualities, such as ability to pursue meaning in life, sense of
proficiency, and better ability to cope with stressful events, which may all provide protection
against depressive symptoms, irrespective of somatic diseases and socioeconomic status. The
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relationship between EA and depressive symptoms is considered
bidirectional [4,19,22]. Lower EA can lead to social risks, for
example, lower socioeconomic status, less effective coping strate-
gies to mitigate stressors, and less healthy lifestyle, leading to
compounded risk for depression [4,19,22]. Predisposition for
depression is also thought to lead to lower EA, for example, when
the onset of symptoms is experienced prior to the completion of
educational goals of respective individuals. As our cohort consists
of older adults, we focus primarily on the association with EA on
later-life depression, given that education is typically undertaken
during childhood and/or young adulthood.

The majority of past studies, analyzing a potentially protective
effect of EA on depression, have assumed few boundaries to the
mental health benefits of EA, supported by evidence of far-reaching
benefits of EA spanning physical, social, relational, and individual
dimensions [8]. This would suggest that there is no upper threshold
to the mental health benefits of EA. However, some studies suggest
that the benefits of EA on mental health are not proportional and
diminish for those with high EA [8,23]. Large representative studies
on the association between EA and depression are limited. Our
study aimed to (a) examine whether higher EA is associated with
lower depressive symptoms, when sociodemographic and health-
related factors are accounted for, (b) determine, if there is an upper
limit to this association, beyond which no extra benefits of EA can
be observed, and (c) explore regional and demographic differences
within the relationship between EA and depressive symptoms
across Europe.

Methods
Participants

The analysis is based on data from Survey on Health, Ageing
and Retirement in Europe (SHARE), as previously described
[24]. Briefly, data are collected in individuals aged at least 50 years
and their partners, using a computer-assisted personal interview
(CAPI). The first wave was conducted in 2004 and was followed by
six subsequent waves. SHARE has been repeatedly reviewed and
approved by the Ethics Committee of the University of Mannheim.
All participants signed an informed consent.

Educational attainment

Information about EA was collected as a part of CAPI in the same
wave when depressive symptoms were assessed and were categorized
into seven EA levels based on the International Standard Classifica-
tion of Education (ISCED) - 97 [25]: no or pre-primary level of
education (level 0), primary level of education (level 1), lower sec-
ondary level (level 2), upper secondary level (level 3), post-secondary
non-tertiary education (level 4), first stage of tertiary education (level
5), and second stage of tertiary education (level 6). Individuals with
the lowest EA levels were the oldest and to the greatest extent women
(Supplemental Table S1).

Depressive symptoms

Depressive symptoms were measured using EURO-D scale [26],
which consists of 12 items (depressed mood, pessimism, wishing
death, guilt, sleep, interest, irritability, appetite, fatigue, concentra-
tion, enjoyment, and tearfulness), scored as 0 (symptom not pre-
sent) or 1 (symptom present). As previously [2,27], we used the
cut-off of 4 or more points indicating the presence of significant
depressive symptoms, referred to hereafter as “depressive
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symptoms.” To test the robustness of this approach, we performed
a sensitivity analysis with a cut-off of 7 points (95th percentile),
capturing people with the most severe depressive symptoms.

Covariates

Sociodemographic and health-related covariates were identified
based on literature [2-4,27] and were assessed in the wave when
depressive symptoms were measured. If there were missing data on
a particular covariate in that wave, the value from the closest wave
was used. After this procedure, each covariate included <5% of
missing data. Descriptive analysis was conducted on the sample
that included also individuals with missing data, while multivari-
able analysis was performed on complete cases. Sociodemographic
characteristics were age (years), sex (women vs. men), household
net worth (standardized difference between household gross finan-
cial assets and financial liabilities), employment status (working
vs. not working), family status (living with a partner vs. alone), and
number of children and grandchildren.

Health-related characteristics were number of limitations in
instrumental activities of daily living (IADL), cardiovascular disease,
cognitive status based on 10 words delayed recall test, number of
chronic diseases (measured by self-reported physicians’ diagnosis;
including heart disease, stroke, hypertension, diabetes or high blood
sugar, cancer, lung disease, and general disability [8]), body mass
index (BMI), physical inactivity (never vigorous nor moderate phys-
ical activity vs. physical activity), smoking (ever smoked daily
vs. never smoked daily), alcohol use (drinking more than two glasses
of alcohol per day vs. drinking less; one drink is: 1 bottle/can of beer =
33cl, 1 glass table wine=12cl, 1 glass fortified wine =8 cl, and 1 glass
spirits =4 cl [8]), drugs against depression or anxiety (self-reported
and assessed by a question, whether participants use drugs against
depression or anxiety [8]), and maximal grip strength.

Study sample

We studied individuals at the first time they had available data on
EURO-D. From the 139,556 individuals who completed at least one
interview in SHARE, we excluded those with missing data on depres-
sive symptoms (n=22,247) and EA (n=1,299), individuals younger
than 50 years (n=4,233) and participants from Israel (n =3,462), as
this study focused on older European population, leaving the sample
of 108,315 persons from four European regions: Western Europe
(n=44,094), CEE (n=28,611), Southern Europe (n=23,944), and
Scandinavia (n=11,666), see Supplemental Figure S1.

Statistical analysis

Participants’ characteristics are presented as frequency (n, %),
mean =+ standard deviation (SD), or median and interquartile range
(IQR). We compared characteristics between individuals with and
without depressive symptoms using independent samples t-test,
Mann-Whitney test, and chi-square test. Subsequently, we
employed logistic regression to estimate odds ratio (OR) with
95% CI for the association of EA (with level 0 as reference) with
depressive symptoms, adjusting for covariates in three steps. Model
1 included sex and age; Model 2 included sex, age, and remaining
sociodemographic characteristics, and Model 3 all sociodemo-
graphic and health-related characteristics.

As there are great differences in both EA [28,29] and the burden
of depressive symptoms across European regions [2], we explored
whether the association between EA and depressive symptoms
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differs regionally. We first included a two-way interaction term into
Model 1 between EA and region and assessed the interaction effect
with a likelihood ratio (LR) test. As there was not a sufficient
number of participants for each EA in each region, we combined
the original seven levels of EA into three groups: low (levels
0 and 1), middle (levels 2-4), and high education (levels 5 and 6).
We fit Models 1-3, as described above.

Last, we tested whether sex and age (young than 65years
vs. older than 65 years) act as effect modifiers in the association
of EA with depressive symptoms. We included an interaction term
between sex/age group and EA into Model 1 in the whole analytical
sample as well as in each region. We used LR test to assess the effect
of interaction and conducted stratified analyses in case of signifi-
cant interactions. The analysis was conducted using R software
(RStudio Version 1.2.1335).

Results

Out of 108,315 individuals (median age 63 years; 54% women), 28%
(n=29,919) had depressive symptoms (Table 1). Individuals
with depressive symptoms were older, more often women, socio-
economically worse off and had a worse health profile. The highest

Table 1. Characteristics of participants.

Depressive No depressive
symptoms symptoms
(n=29,919) (n=178,396)
Sociodemographic factors
Age, median (IQR)** 64.00 (18) 62.00 (14)

Women, n (%)** 20,249 (68%) 38,744 (49%)

Highest decile of household net 2,066 (7%)

worth, n (%)

8,767 (11%)

Currently working, n (%)** 6,354 (22%) 26,797 (34%)

Living with a partner, n (%)** 18,788 (63%) 58,889 (75%)

Children, one and more, n (%)** 26,695 (89%) 70,666 (90%)

Grandchildren, one and more, 19,917 (67%)

n (%)**

47,937 (61%)

Health-related factors

At least one limitation in IADL,
n (%)**

9,661 (32%) 7,482 (10%)

Cardiovascular disease, n (%)** 20,488 (68%) 42,407 (54%)

Delayed recall, median words 3.00 (4.00) 4.00 (2.00)
(IQR)**

Number of chronic diseases, 2.00 (2.00) 1.00 (2.00)
median (IQR)**

BMI, mean £ SD** 27.13+5.16 26.68+4.35

Physical activity, n (%)** 23,636 (79%) 72,981 (93%)

Never smoked daily, n (%)** 13,819 (46%) 33,740 (43%)

No excessive drinking, n (%)"** 26,065 (87%) 65,178 (83%)

Drugs for anxiety/depression, 4,325 (14%)

n (%)**

2,238 (3%)

Abbreviations: BMI, body mass index; IADL, instrumental activities of daily living; IQR,
interquartile range.

Note: p-values were derived from independent samples t-tests, Mann-Whitney U tests, and
chi-square tests.

*p<0.05.

**p<0.001.
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prevalence of depressive symptoms was in the EA level 0 (45%),
while the lowest in levels 5 and 6 (both 19%; Figure 1). A lower
frequency of depressive symptoms co-occurred with increasing EA
but plateaued at level 5. When stratified by region, depressive
symptoms were most frequent in EA level 0 across all regions
(highest in CEE: 52%, lowest in Scandinavia: 21%). The lowest
prevalence of depressive symptoms was in level 6 in CEE (18%)
and Scandinavia (11%), but in level 4 in Western Europe (17%) and
in level 5 in Southern Europe (19%).

In the whole sample, adjustments for covariates reduced the
magnitude of all associations, but they remained statistically sig-
nificant (Table 2). When compared to EA level 0, all higher levels
were associated with lower odds of depressive symptoms in the
model, which adjusted for all covariates (Table 2, Model 3). The
magnitude of this association showed incremental gains from level
1 (OR 0.79; 95% CI 0.73-0.85; p < 0.001) through level 5 (OR 0.60;
95% CI0.56-0.66; p < 0.001) but decreased at level 6 (OR 0.76; 95%
CI 0.62-0.92; p<0.001). Level 5 was a threshold for the observed
benefits of the lowest odds of depressive symptoms in all models.

There was a significant interaction (p value from LR test <0.001)
between EA and region. When stratified, both middle and high
education were associated with lower odds of depressive symptoms
in all regions in age-sex adjusted models, when compared to low
education (Table 3, Model 1). The magnitude of this association
was the greatest in CEE and the smallest in Scandinavia. In the fully
adjusted model, the magnitude of the association was still the
greatest in CEE (OR for high vs. low education 0.69 95% CI 0.61-
0.77; p<0.001) and the association in Scandinavia even lost statis-
tical significance, and the OR became close to unity (OR for high
vs. low education 1.00 95% CI 0.85-1.18; p > 0.05).

The interaction between sex and EA was significant only for
CEE (p from LR test 0.04) but not for the whole sample (p=0.26)
and other regions (Southern Europe p=0.46; Western Europe
p=0.30; and Scandinavia p=0.77). In CEE (Table 4), middle and
high education were strongly associated with lower odds of depres-
sive symptoms in men, but there was no association of high
education with depressive symptoms in women. Surprisingly,
middle education was associated with higher odds of depressive
symptoms in women in Models 1 and 2, but this association lost
statistical significance and became close to unity in Model 3.

The interaction between age group and education was signifi-
cant in the whole sample (p <0.001) but not in any European region
(Southern Europe p=0.16; Western Europe p =0.75; Scandinavia
p=0.15; and CEE p=0.54). When stratified (Table 5), the magni-
tude of the association was greater in the younger age group when
compared to the older age group in all models. Sensitivity analysis
with a higher cut-off for depressive symptoms did not change the
results to a great extent (Supplemental Table S1).

Discussion

In this large population-based cohort study of more than 100,000
individuals residing in 20 diverse countries across four European
regions, we observed a lower burden of depressive symptoms
associated with higher EA; however, the first stage of tertiary
education was a threshold for the benefits of EA, with no apparent
protective effect against depressive symptoms observed beyond this
level. The relationship between higher EA and lower depressive
symptoms was apparent particularly among younger individuals,
strongest among individuals in CEE, and weakest in Scandinavia.
Differences between men and women were present only in CEE,
where middle and high EA were strongly associated with lower
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Figure 1. Prevalence of depressive symptoms in different educational attainment levels in Europe and stratified by European region.

odds of depressive symptoms in men; however, high EA was not
related to depressive symptoms in women.

Our results are consistent with studies on middle-aged popula-
tion and twins in the US showing that higher EA may serve as a
protective factor against depressive symptoms [30-32] but are not
in accord with a twin study by Fujivawara and Kawachi [33] that
found EA unrelated to depressive symptoms. In another study
examining a UK schooling reform in 1972, which raised the min-
imum school leaving age from 15 to 16 years old, Avendano et al.
found that although the reform increased EA, it did not decrease
depression in adulthood [34]. Our study is unique due to the
following reasons: First, it includes by far the largest sample;
second, its results can be generalized to a wide geographical area
including countries from CEE that have been underrepresented in
previous research on mental health [35-38]; third, we were able to
adjust for a wealth of sociodemographic and health-related char-
acteristics.
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Previous studies suggest several reasons why higher EA may be
beneficial for mental health. Some propose that the protective effect
ofhigher EA on mental health is explained by factors related to better
socioeconomic position and less somatic morbidity [4,19,22]. These
findings are in contrast to Bjelland et al. [20] who argued that there is
also a direct beneficial effect of EA on mental health. Our study
suggests that the association of EA and depressive symptoms is
independent of a wide range of sociodemographic and health-related
characteristics. Building on this evidence base, we found that the
threshold for the EA gradient of depressive symptoms lies at the first
stage of tertiary EA in Europe. This is in accord with a US study by
Mirowsky and Ross [8] who found fewer benefits related to well-
being among individuals with EA beyond a master’s degree level.
Reduced mental health benefits in populations with high EA can be
also seen in results from Link et al. [39].

The plateau of protective benefits of EA on later-life depression
may reflect the value of education as a catalyst for additional
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Table 2. Association of educational attainment with depressive symptoms.

EA Model 1 Model 2 Model 3
Level 0 Reference Reference Reference
Level 1  0.69 (0.65;0.74)**  0.68 (0.64;0.73)**  0.79 (0.73; 0.85)**
Level 2 0.55 (0.51; 0.59)** 0.55 (0.51; 0.59)** 0.71 (0.66; 0.77)**
Level 3 0.45 (0.42; 0.48)** 0.47 (0.44; 0.50)** 0.67 (0.62; 0.72)**
Level 4 0.42 (0.39; 0.47)** 0.46 (0.42; 0.50)** 0.68 (0.61; 0.75)**
Level 5  0.34(0.32;0.37)**  0.39(0.36;0.41)**  0.60 (0.56; 0.66)**
Level 6  0.37(0.30;0.44)**  0.44 (0.37;0.53)**  0.76 (0.62; 0.92)*
AlC 122,316 119,886 101,877

Abbreviations: AIC, Akaike information criterion; EA, educational attainment.

Note: Results are odds ratio with 95% confidence intervals derived from logistic regression for
the association of EA with depressive symptoms. Model 1: age, sex. Model 2: age, sex,
household net worth, employment status, family status, number of children, number of
grandchildren. Model 3: age, sex, household net worth, employment status, family status,
number of children, number of grandchildren, limitations in instrumental activities of daily
living, 10 words delayed recall test, number of chronic diseases, chronic vascular disease,
body mass index, physical activity, smoking, excessive alcohol intake, drugs for anxiety/
depression, maximal grip strength.

*p<0.05.

**p<0.001.

Table 3. Association of educational attainment with depressive symptoms
stratified by European region.

Model 1 Model 2 Model 3

Low education Reference Reference Reference

Western Europe

Middle education 0.59 (0.56; 0.63)** 0.63 (0.60; 0.67)** 0.75 (0.71; 0.81)**

High education  0.49 (0.46; 0.52)** 0.55 (0.51; 0.59)** 0.70 (0.65; 0.76)**

Table 4. Association of educational attainment with depressive symptoms in
Central and Eastern Europe stratified by sex.

Men Women

Low education Reference

Model 1

Middle education 0.49 (0.43-0.56)** 1.22 (1.04-1.42)*

High education 0.34 (0.28-0.39)** 1.13 (0.92-1.39)

Model 2

Middle education 0.51 (0.45-0.58)** 1.22 (1.05-1.43)*

High education 0.38 (0.32-0.45)** 1.15 (0.94-1.41)

Model 3

Middle education 0.70 (0.61-0.82)** 1.09 (0.91-1.30)

High education 0.64 (0.53-0.78)** 1.06 (0.84-1.32)

Results are odds ratio with 95% confidence intervals derived from logistic regression for the
association of educational attainment with depressive symptoms. Model 1: age, sex. Model 2:
age, sex, household net worth, employment status, family status, number of children, number
of grandchildren. Model 3: age, sex, household net worth, employment status, family status,
number of children, number of grandchildren, limitations in instrumental activities of daily
living, 10 words delayed recall test, number of chronic diseases, chronic vascular disease,
body mass index, physical activity, smoking, excessive alcohol intake, drugs for anxiety/
depression, maximal grip strength.

*p<0.05.

**p<0.001.

Table 5. Association of educational attainment with depressive symptoms in
the whole analytical sample stratified by age group.

Age 50-64 years Age 65 years or older

Low education Reference

Southern Europe

Model 1

Middle education 0.69 (0.64; 0.73)** 0.73 (0.68; 0.78)** 0.89 (0.83; 0.96)*

Middle education 0.67 (0.64-0.71)** 0.90 (0.84-0.96)*

High education  0.51 (0.45;0.56)** 0.56 (0.51;0.63)** 0.73 (0.65; 0.83)**

High education 0.48 (0.45-0.51)*" 0.90 (0.82-0.98)*

Central and Eastern Europe

Model 2

Middle education 0.56 (0.52; 0.60)** 0.59 (0.54; 0.63)** 0.75 (0.69; 0.82)**

Middle education 0.74 (0.70-0.78)** 0.85 (0.80-0.91)**

High education  0.37 (0.33; 0.40)** 0.42 (0.38; 0.46)** 0.69 (0.61;0.77)**

High education 0.60 (0.56-0.64)** 0.79 (0.72-0.87)**

Scandinavia

Model 3

Middle education 0.87 (0.77;0.99)*  0.93 (0.82; 1.07)  1.04 (0.90; 1.21)

Middle education 0.89 (0.84-0.94)** 0.92 (0.85-0.99)*

High education  0.69 (0.60; 0.80)** 0.82 (0.71; 0.96)* 1.00 (0.85; 1.18)

High education 0.78 (0.73-0.83)** 0.93 (0.84-1.02)

Abbreviation: EA, educational attainment.

Note: Results are odds ratio with 95% confidence intervals derived from logistic regression for
the association of educational attainment with depressive symptoms. Model 1: age, sex. Model
2: age, sex, household net worth, employment status, family status, number of children,
number of grandchildren. Model 3: age, sex, household net worth, employment status, family
status, number of children, number of grandchildren, limitations in instrumental activities of
daily living, 10 words delayed recall test, number of chronic diseases, chronic vascular disease,
body mass index, physical activity, smoking, excessive alcohol intake, drugs for anxiety/
depression, maximal grip strength.

*p<0.05.

**p<0.001.

protective factors, such as socioeconomic status and health pro-
moting behaviors, which appear to have a ceiling effect. The mental
health needs EA can satisfy, such as cognitive and coping skills or
learnt effectiveness, can be saturated at the completion of the first
stage of tertiary education. In addition, although our models
include multiple sociodemographic and health-related factors,
there could still be residual differences between participants in
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Results are odds ratio with 95% confidence intervals derived from logistic regression for the
association of educational attainment with depressive symptoms. Model 1: age, sex. Model 2:
age, sex, household net worth, employment status, family status, number of children, number
of grandchildren. Model 3: age, sex, household net worth, employment status, family status,
number of children, number of grandchildren, limitations in instrumental activities of daily
living, 10 words delayed recall test, number of chronic diseases, chronic vascular disease,
body mass index, physical activity, smoking, excessive alcohol intake, drugs for anxiety/
depression, maximal grip strength.

*p<0.05.

**p<0.001.

the first and second stage of tertiary EA, unaccounted for, such as
work satisfaction. The phenomenon of overeducation could explain
the threshold found in our cohort, which is traditionally concep-
tualized as a job-education mismatch, where the level of EA
acquired exceeds the level of EA required to adequately perform a
job [40]. Bracke et al. [41] suggest that well-educated individuals are
at risk of being overqualified for the job, which is associated with
mental health complaints.
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Our study further indicates that the strongest protective effect of
EA on depressive symptoms can be observed in CEE in contrast to
Scandinavia, where no significant association was observed, when
all sociodemographic and health-related factors were accounted
for. Northern European countries, viewed as nations with high
welfare standards, good living conditions, and egalitarian society
[42], employ preventive measures for mental health across many
sectors, so EA alone is less impactful than in CEE, where such
measures are lacking. We also found that EA poses considerably
higher protection on mental health in adults younger than 65 years
old. These results do not support the findings of Chevalier and
Feinstein [43] where the positive effects of EA on mental health
were observed at all ages or Bjelland [20] who argued that the
benefits of EA accumulate throughout life. An explanation of our
findings could be that developments in the quality of education over
time have led to increasingly more effective and efficient activation
of associated health promoting mechanisms such as improved
socioeconomic status and healthy lifestyles across the life course.
This would imply that younger populations may experience earlier
and stronger protection against mental health problems than older
ages. An alternative explanation is that mental health of older adults
is affected by factors particularly related to aging, such as somatic
comorbidities and physical functioning [2], which override the
effects of EA.

Surprisingly, our study suggests that men in CEE, but not in
other regions, benefit more from EA than women, while high EA
seems unrelated to depressive symptoms in women. This phenom-
enon can be explained by the theory of resource multiplication
by Ross and Mirowsky [44] stating that EA improves well-being
more for men because the market payoffs they receive are greater. As
men have more power, authority, and earnings, in addition to access
to education, if these resources multiply each other’s impact, men
could gain greater benefits from higher level of EA than women.
Since women in CEE have traditionally faced worse opportunities
than men [45] and have held primarily traditional caregiving roles
in families and communities, the potential to capitalize and benefit
from any EA is largely unrealized in this context. Ross and
Mirowsky also hypothesized that the sex differences in depression
may largely attenuate or even vanish as populations reach equality
in EA [44], which supports our finding of no significant difference
between men and women in more egalitarian societies.

An important consideration is the bidirectional nature of the
association between EA and depressive symptoms. Individuals with
predispositions to depression may not have pursued or succeeded
in EA due to a range of mediators and associated factors having
roots in depressive symptomatology. In a Canadian study, adoles-
cents with depressive symptoms showed an increased risk of drop-
ping out of high school when compared to their peers without
depression [46]. In a US sample, depressive symptomatology was
associated with increased odds of failure to complete high school
only for girls, and among high school graduates, depressive symp-
toms were associated with failure to enter college in both men and
women [47]. The discrepancies found in regards to EA for women
with depressive symptoms in comparison to men highlight poten-
tial differences in the mechanisms which interact between EA,
depression, and sex, and these associations warrant further inves-
tigation [48].

This study has several limitations. The cross-sectional observa-
tional design limits the interpretation of our results in terms of
causality and has potential residual confounding. It is also not able
to account for the longitudinal change of the EA between genera-
tions, which was undoubtedly prominent in 20th-century Europe.
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Our study sample is not entirely representative of adults older than
50 years as participants in SHARE are healthier and more educated
than the general population. Additionally, we were unable to
account for the time that EA was undertaken, therefore further
exploration of the bidirectional relationship between EA and
depression across the life course is warranted.

In the context of current demographic aging and increasing
burden of mental disorders in Europe, this study is evidence toward
the need to identify high-risk individuals for depression who would
benefit from targeted preventive interventions. Increasing educa-
tional support, by introducing educational advisors, addressing the
needs of low achievers or reducing the number of students in the
classroom could serve as instructive examples of how EA could be
modified. However, our study also supports the idea of limited
mental health benefits in highly educated people, which should be
explored more thoroughly in future research. These findings pro-
vide strong rationale and direction for public health strategies in
Europe to more effectively target at-risk populations in lowering the
burden of mental disorders in Europe.

Conflict of Interest. Adam Chlapecka, Anna Kagstrom, and Pavla Cermakova
declare no conflict of interest.

Data Availability Statement. Access to the SHARE data is provided free of
charge on the basis of a release policy that gives quick and convenient access to
all scientific users worldwide after individual registration. All details about the
application and registration process can be found on this website: http://www.
share-project.org. The study protocol and syntax of the statistical analysis will be
shared upon request from the corresponding author of this study.

Supplementary Materials. To view supplementary material for this
article, please visit http://dx.doi.org/10.1192/j.eurpsy.2020.100.

Acknowledgments. This paper uses data from SHARE Waves 1,2, 4, 5,6, and
7 (DOIs: 10.6103/SHARE.w1.700, 10.6103/SHARE.w2.700, 10.6103/SHARE.
w4.700, 10.6103/SHARE.w5.700, 10.6103/SHARE.w6.700, 10.6103/SHARE.
w7.700), see Borsch-Supan et al. (2013) for methodological details. 8 The
SHARE data collection has been funded by the European Commission through
FP5 (QLK6-CT-2001-00360), FP6 (SHARE-I3: RII-CT-2006-062193, COM-
PARE: CIT5-CT-2005-028857, SHARELIFE: CIT4-CT-2006-028812), FP7
(SHARE-PREP: GA N°211909, SHARE-LEAP: GA N°227822, SHARE M4:
GA N°261982), Horizon 2020 (SHARE-DEV3: GA N°676536, SERISS: GA N°
654221) and by DG Employment, Social Affairs & Inclusion. Additional funding
from the German Ministry of Education and Research, the Max Planck Society
for the Advancement of Science, the U.S. National Institute on Aging
(U01_AG09740-13S2, P01_AG005842, PO01_AG08291, P30_AG12815,
R21_AG025169, Y1-AG-4553-01, IAG_BSR06-11, OGHA_04-064,
HHSN271201300071C), and from various national funding sources is gratefully
acknowledged (see www.share-project.org).

The present study was supported by “Donatio Facultatis Medicae Tertiae
(DFMT),” financial prize awarded by Third Faculty of Medicine, Charles
University Prague, PRIMUS grant (247066) conducted at Charles University
Prague, the Ministry of Health of the Czech Republic (grant NU20J-04-00022)
and the “Sustainability for the National Institute of Mental Health” (grant
LO1611), with a financial support from the Ministry of Education, Youth and
Sports of the Czech Republic.

References

1. Organization WH. The global burden of disease: 2004 update. Switzerland:
World Health Organization, 2008.

2. Horackova K, Kopecek M, Machu V, Kagstrom A, Aarsland D, Motlova LB,
et al. Prevalence of late-life depression and gap in mental health service use
across European regions. Eur Psychiatry. 2019;57:19-25.


http://www.share-project.org
http://www.share-project.org
http://dx.doi.org/10.1192/j.eurpsy.2020.100
http://dx.doi.org/10.6103/SHARE.w1.700
http://dx.doi.org/10.6103/SHARE.w2.700
http://dx.doi.org/10.6103/SHARE.w4.700
http://dx.doi.org/10.6103/SHARE.w4.700
http://dx.doi.org/10.6103/SHARE.w5.700
http://dx.doi.org/10.6103/SHARE.w6.700
http://dx.doi.org/10.6103/SHARE.w7.700
http://dx.doi.org/10.6103/SHARE.w7.700
http://www.share-project.org/
https://doi.org/10.1192/j.eurpsy.2020.100

European Psychiatry

3.

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Cermakova P, Pikhart H, Ruiz M, Kubinova R, Bobak M. Socioeconomic
position in childhood and depressive symptoms in later adulthood in the
Czech Republic. J Affect Disord. 2020;272:17-23.
Cermakova P, Pikhart H, Kubinova R, Bobak M. Education as inefficient
resource against depressive symptoms in the Czech Republic: cross-sectional
analysis of the HAPIEE study. Eur ] Public Health. 2020;30(5):948-52.

. Depression WH. Other common mental disorders: global health estimates.

Geneva: World Health Organization, 2017;p. 1-24.

. Almeida OP, Norman P, Hankey G, Jamrozik K, Flicker L. Successful

mental health aging: results from a longitudinal study of older Australian
men. Am ] Geriatr Psychiatry. 2006;14:27-35.

. Hummer RA, Lariscy JT. Educational attainment and adult mortality.

International handbook of adult mortality. United States: Springer, 2011;
p. 241-61.

. Mirowsky J, Ross CE. Education, social status, and health. United States:

Transaction Publishers, 2003.

. Miech RA, Shanahan M]J. Socioeconomic status and depression over the life

course. ] Health Soc Behav. 2000;41:162-76.

Meara ER, Richards S, Cutler DM. The gap gets bigger: changes in mortality
and life expectancy, by education, 1981-2000. Health Aff. 2008;27:350-60.
Ngandu T, von Strauss E, Helkala E-L, Winblad B, Nissinen A, Tuomilehto
], et al. Education and dementia: what lies behind the association? Neurol-
ogy. 2007;69:1442-50.

Freedman VA, Martin LG, Schoeni RF, Cornman JC. Declines in late-life
disability: the role of early-and mid-life factors. Soc Sci Med. 2008;66:
1588-602.

Mouw T, Koster A, Wright ME, Blank MM, Moore SC, Hollenbeck A, et al.
Education and risk of cancer in a large cohort of men and women in the
United States. PLoS One. 2008;3:¢3639.

Cutler DM, Lleras-Muney A. Education and health: evaluating theories and
evidence. Working paper #12352, United States: National Bureau of Eco-
nomic Research; 2006.

Masters RK, Hummer RA, Powers DA. Educational differences in US adult
mortality: a cohort perspective. Am Sociol Rev. 2012;77:548-72.

Montez JK, Hummer RA, Hayward MD, Woo H, Rogers RG. Trends in the
educational gradient of US adult mortality from 1986 through 2006 by race,
gender, and age group. Res Aging. 2011;33:145-71.

Kunst AE, Bos V, Lahelma E, Bartley M, Lissau I, Regidor E, et al. Trends in
socioeconomic inequalities in self-assessed health in 10 European countries.
Int J Epidemiol. 2005;34:295-305.

Strand BH, Greholt E-K, Steingrimsdéttir OA, Blakely T, Graff-Iversen S,
Neess @. Educational inequalities in mortality over four decades in Norway:
prospective study of middle aged men and women followed for cause
specific mortality, 1960-2000. BMJ. 2010;340:c654.

Cutler DM, Huang W, Lleras-Muney A. When does education matter? The
protective effect of education for cohorts graduating in bad times. Soc Sci
Med. 2015;127:63-73.

Bjelland I, Krokstad S, Mykletun A, Dahl AA, Tell GS, Tambs K. Does a
higher educational level protect against anxiety and depression? The HUNT
study. Soc Sci Med. 2008;66:1334-45.

Kuklova M, Kagstrom A, Kucera M, Mlada K, Winkler P, Cermakova P.
Educational inequalities in mental disorders in the Czech Republic: data
from CZEch Mental health Study (CZEMS). Soc Psychiatry Psychiatr
Epidemiol. 2020 Aug 12. doi: 10.1007/500127-020-01930-9.

Ross CE, Wu C. The links between education and health. Am Sociol Rev.
1995;60:719-45.

Bracke P, Pattyn E, von dem Knesebeck O. Overeducation and depressive
symptoms: diminishing mental health returns to education. Sociol Health
Illn. 2013;35:1242-59.

Borsch-Supan A, Brandt M, Hunkler C, Kneip T, Korbmacher J, Malter F,
etal. Data Resource Profile: the Survey of Health, Ageing and Retirement in
Europe (SHARE). Int ] Epidemiol. 2013;42:992-1001.

Organisation for Economic Co-operation and Development. Classifying
educational programmes: manual for ISCED-97 implementation in OECD
countries. Paris: OECD, 1999.

https://doi.org/10.1192/j.eurpsy.2020.100 Published online by Cambridge University Press

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Prince MJ, Reischies F, Beekman AT, Fuhrer R, Jonker C, Kivela SL, et al.
Development of the EURO-D scale--a European, Union initiative to com-
pare symptoms of depression in 14 European centres. Br ] Psychiatry. 1999;
174:330-8.

Kucera M, Wolfova K, Cermakova P. Changes in depressive symptoms of
older adults in the Czech Republic. J Affect Disord. 2020;261:139-44.
Schlicht R, Stadelmann-Steffen I, Freitag M. Educational inequality in the
EU: the effectiveness of the national education policy. Eur Union Polit.
2010;11:29-59.

Cermakova P, Formanek T, Kagstrom A, Winkler P. Socioeconomic posi-
tion in childhood and cognitive aging in Europe. Neurology. 2018;91:
€1602-10.

Quesnel-Vallée A, Taylor M. Socioeconomic pathways to depressive symp-
toms in adulthood: evidence from the National Longitudinal Survey of
Youth 1979. Soc Sci Med. 2012;74:734-43.

Bauldry S. Variation in the protective effect of higher education against
depression. Soc Ment Health. 2015;5:145-61.

McFarland M]J, Wagner BG. Does a college education reduce depressive
symptoms in American young adults? Soc Sci Med. 2015;146:75-84.
Fujiwara T, Kawachi L. Is education causally related to better health? A twin
fixed-effect study in the USA. Int ] Epidemiol. 2009;38:1310-22.

de Coulon A, Nafilyan V, Avendano M. Does more education always
improve mental health? Evidence from a British compulsory schooling
reform. HEDG working paper, York, UK: c/o Department of Economics,
University of York: United Kingdom, 2017.

Winkler P, Formanek T, Mladéd K, Cermakova P. The CZEch Mental health
Study (CZEMS): study rationale, design, and methods. Int ] Methods
Psychiatr Res. 2018;27:e1728.

Formanek T, Kagstrom A, Cermakova P, Csémy L, Mlada K, Winkler P.
Prevalence of mental disorders and associated disability: results from the
cross-sectional CZEch mental health Study (CZEMS). Eur Psychiatry. 2019;
60:1-6.

Kagstrom A, Alexova A, Tuskova E, Csajbok Z, Schomerus G, Formanek T,
et al. The treatment gap for mental disorders and associated factors in the
Czech Republic. Eur Psychiatry. 2019;59:37-43.

Seblova D, Brayne C, Machti V, Kuklova M, Kopecek M, Cermakova P.
Changes in cognitive impairment in the Czech Republic. ] Alzheimer's Dis.
2019;72:693-701.

Link BG, Phelan JC, Miech R, Westin EL. The resources that matter:
fundamental social causes of health disparities and the challenge of intel-
ligence. ] Health Soc Behav. 2008;49:72-91.

Wolbers M. Job mismastches and their labour-market effects among
school-leavers in Europe. Eur Sociol Rev. 2013;19(3):249-66.

Bracke P, Pattyn E, von dem Knesebeck O. Overeducation and depressive
symptoms: diminishing mental health returns to education. Sociol Health
Illn. 2013;35:1242-59.

Steckermeier LC, Delhey J. Better for everyone? Egalitarian culture and
social wellbeing in Europe. Soc Indic Res. 2019;143:1075-108.

Chevalier A, Feinstein L. Sheepskin or Prozac: the causal effect of education
on mental health. IZA discussion paper #2231, United Kingdom, 2007.
https://econpapers.repec.org/paper/cepceedps/0071.htm.

Ross CE, Mirowsky J. Sex differences in the effect of education on depres-
sion: resource multiplication or resource substitution? Soc Sci Med (1982).
2006;63:1400-13.

Pollert A. Women, work and equal opportunities in post-communist
transition. Work Employ Soc. 2003;17:331-57.

Quiroga CV, Janosz M, Bisset S, Morin AJ. Early adolescent depression
symptoms and school dropout: mediating processes involving self-reported-
academic competence and achievement. ] Educ Psychol. 2013;105:552.
Needham BL. Adolescent depressive symptomatology and young adult
educational attainment: an examination of gender differences. ] Adolesc
Health. 2009;45:179-86.

Wickersham A, Epstein S, Sugg HVR, Stewart R, Ford T, Downs J. The
association between depression and later educational attainment in chil-
dren and adolescents: a systematic review protocol. BMJ Open. 2019;9.


https://doi.org/10.1007/s00127-020-01930-9
https://econpapers.repec.org/paper/cepceedps/0071.htm
https://doi.org/10.1192/j.eurpsy.2020.100

	Educational attainment inequalities in depressive symptoms in more than 100,000 individuals in Europe
	Introduction
	Methods
	Participants
	Educational attainment
	Depressive symptoms
	Covariates
	Study sample
	Statistical analysis

	Results
	Discussion
	Conflict of Interest
	Data Availability Statement
	Supplementary Materials
	Acknowledgments
	References


