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Abstract
Purpose We examined changes in the burden of depressive symptoms between 2006 and 2014 in 18 European countries 
across different age groups.
Methods We used population-based data drawn from the European Social Survey (N = 64.683, 54% female, age 14–90 years) 
covering 18 countries (Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Great Britain, Hungary, Ireland, The 
Netherlands, Norway, Poland, Portugal, Slovenia, Spain, Sweden, Switzerland) from 2006 to 2014. Depressive symptoms 
were measured via the CES-D 8. Generalized additive models, multilevel regression, and linear regression analyses were 
conducted.
Results We found a general decline in CES-D 8 scale scores in 2014 as compared with 2006, with only few exceptions in 
some countries. This decline was most strongly pronounced in older adults, less strongly in middle-aged adults, and least 
in young adults. Including education, health and income partially explained the decline in older but not younger or middle-
aged adults.
Conclusions Burden of depressive symptoms decreased in most European countries between 2006 and 2014. However, the 
decline in depressive symptoms differed across age groups and was most strongly pronounced in older adults and least in 
younger adults. Future studies should investigate the mechanisms that contribute to these overall and differential changes 
over time in depressive symptoms.

Keywords Depression · Mental health · Trend · Population · Compression of morbidity

Introduction

Depression is one of the most common and severe mental 
impairments. It is estimated that about 264 million people 
worldwide are affected [32]. Besides being a serious disorder 
itself, depression is also a major predictor of other health-
related outcomes like cardiovascular events, treatment non-
compliance, musculoskeletal pain, absenteeism, dementia, 
and suicide [16, 20, 21, 45]. Accordingly, the Global Burden 
of Disease Study of the World Health Organization estimates 
that depression is one of the leading causes of disability 
[34, 54].

The general term depression encompasses a spectrum, 
ranging from single depressive symptoms, through sub-
threshold forms of depressive disorder, to severe recurrent 
major depressive disorder [2, 35]. It is increasingly recognized 
that even single symptoms of depression are of great public 
health importance, because even in the absence of a major 
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depressive disorder, they could be associated with signifi-
cant morbidity. For example, chronic feelings of loneliness 
have been described as being equally important to risk fac-
tors such as obesity and smoking [30], and have been found 
to predict mortality as well as impaired physical, functional, 
cognitive and mental health [5, 8, 9, 19]. Thus, due to its high 
prevalence and its far-reaching individual and societal con-
sequences, depression is of major public health importance.

Therefore, there is a need to study cross-temporal differ-
ences in depressive symptoms. Several studies have analysed 
trends in depression, mostly focusing on specific age-groups. 
For example, Keyes et al. [36] recently analysed trends in 
depression of students of the 8th, 10th, and 12th grade from 
1991 to 2018. Depression was measured as a continuous con-
struct via self-report as a sum score of four depressive symp-
toms. The authors found that depressive symptoms increased 
among teens in the United States over time, especially among 
girls. Similarly, another study analysed cross-temporal differ-
ences of a sum-score of self-reported depressive symptoms 
in Icelandic adolescents and also found increasing levels of 
depression in girls [52]. In a similar age range, Mojtabai et al. 
[48] analysed trends in the prevalence of depression using a 
short structured interview among youth aged 12–25. They 
found an increase, especially among adolescents. Zivin et al. 
[59] analysed trends of depression among older adults in 
the US. Using prevalence estimates based on the eight-item 
Center for Epidemiologic Studies Depression Scale (CES-D 
8), they found that depressive symptoms decreased over time 
in US older adults. Similarly, Sullivan et al. [51] used a modi-
fied version of the CES-D 8, analysed a continuous depressive 
symptom burden score as well as a dichotomous cut-off and 
found that depressive burden of older adults decreased across 
birth cohorts. Hence, evidence on trends in depression mostly 
originates from the US and focuses on specific age groups.

Only few studies used the whole age range, including 
youth, young adults, middle-aged adults and older adults, 
and examined whether there were significantly differen-
tial trends across the lifespan (i.e., for people of different 
ages, from young to older adults). In one of these studies, 
Weinberger et al. [56] examined trends in the depression 
prevalence in the US. The authors found that depression 
prevalence significantly increased across time, but that this 
increase significantly differed between age groups, with 
depression in the youngest increasing the most strongly. In 
another study, Bretschneider et al. [15] examined trends in 
the depression prevalence in Germany. In their study, the 
depression prevalence was found to be relatively constant 
overall. However, the authors also found a shift in the age 
distribution in women, with significant increases in the 
depression prevalence among the young age group (age 
18–34), no significant change in the middle-aged age group 
(age 35–49) and a significant decrease in the old age group 
(age 50–65). All studies point towards the need to further 

study cross-temporal differences in depression, considering 
the whole lifespan and using multi-national samples.

From a theoretical point of view, several theories have been 
developed to describe the general morbidity development at 
the population level. Among them, Fries [22] suggested that 
over time serious morbidity will occur ever later in the life 
course, such that there is a compression of morbidity towards 
the end of life. Contradicting this position, Gruenberg [27] 
and Kramer [39] suggested that there will be increasing mor-
bidity, especially concerning mental disorders and physical 
chronic conditions. Whereas numerous studies have focused 
on physical conditions such as functional limitations, evidence 
regarding mental disorders is missing [11, 23].

The current study aims to address these issues. It con-
tributes to the literature by examining changes in depres-
sive symptoms between 2006 and 2014 in several European 
countries (Austria, Belgium, Denmark, Estonia, Finland, 
France, Germany, Great Britain, Hungary, Ireland, The 
Netherlands, Norway, Poland, Portugal, Slovenia, Spain, 
Sweden, Switzerland) by covering the age groups from 
youth to old age (age range: 14–90; N = 64,683). Thereby 
the current study clarifies:

(a) whether the depressive symptom burden has changed 
in Europe between 2006 and 2014;

(b) whether the burden of depressive symptoms differ 
across age groups (14–90 years);

(c) whether these potential changes in depressive symp-
toms can be generalized across countries in Europe; 
and

(d) how these potential differences might be explained.

Materials and methods

Sample

Data were drawn from the public release of the cumulative 
European Social Survey (ESS) that aims to provide compara-
tive data on attitudes, beliefs and behaviour patterns of the 
various populations in Europe. The ESS also includes rotat-
ing modules, which are dedicated to specific themes that are 
sometimes repeated in later survey rounds. We used data from 
the eighteen countries (Austria, Belgium, Denmark, Estonia, 
Finland, France, Germany, Great Britain, Hungary, Ireland, 
The Netherlands, Norway, Poland, Portugal, Slovenia, Spain, 
Sweden, Switzerland) that participated in the 2006 and 2014 
waves of the ESS, which included rotating modules relating 
to personal well-being and health. To date, only the 2006 and 
2014 waves incorporated measures of depressive symptoms, 
and as such only these two waves could be included in the 
current study. The ESS provides population-based cross-
sectional samples of non-institutionalized participants aged 
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14 years and older with the interviews conducted face-to-face 
at the respondent’s place of residence. Thus, at both time 
points, population-based cross-sectional samples of first-time 
responders were obtained. Response rates were between 46 
and 73% in 2006 per country (Austria: 65%, Belgium: 61%, 
Denmark: 51%, Estonia: 65%, Finland: 64%, France: 46%, 
Germany: 55%, Great Britain: 55%, Hungary: 66%, Ireland: 
57%, The Netherlands: 60%, Norway: 66%, Poland: 70%, Por-
tugal: 73%, Slovenia: 65%, Spain: 66%, Sweden: 66%, Swit-
zerland: 52%) and between 31 and 68% in 2014 per country 
(Austria: 52%, Belgium: 57%, Denmark: 52%, Estonia: 60%, 
Finland: 63%, France: 51%, Germany: 31%, Great Britain: 
44%, Hungary: 53%, Ireland: 61%, The Netherlands: 59%, 
Norway: 54%, Poland: 66%, Portugal: 43%, Slovenia: 53%, 
Spain: 68%, Sweden: 50%, Switzerland: 53%). All proce-
dures were in accordance with the ethical standards of the 
institutional research committee and with the 1964 Helsinki 
declaration and its later amendments. After excluding par-
ticipants with missing values listwise (about 4.3% of the 
sample), a final sample with N = 64,683 participants resulted 
(N2006 = 32,578; N2014 = 32,105).

Measures

Depressive symptoms were measured with the 8-item ver-
sion of the Centre of Epidemiologic Studies Depression Scale 
(CES-D 8) in both 2006 and 2014. Multiple studies have dem-
onstrated the scale’s validity and reliability to measure depres-
sive symptoms in different cultures and throughout the lifespan 
(e.g., [33, 37, 38, 55]). The CES-D 8 measures the frequency 
of depressive symptoms in the week prior to the interview. 
Participants were asked whether they (1) “felt depressed”, (2) 
“felt lonely”, (3) “felt sad”, (4, reverse scored) “were happy”, 
(5, reverse scored) “enjoyed life”, (6) “felt everything was an 
effort”, (7) “had restless sleep”, and (8) “could not get going”. 
Participants could choose to respond with one of four response 
options ranging from “none or almost none of the time” (score 
0) to “all or almost all of the time” (score 3). In accordance with 
psychometric evidence, a dimensional total depressive symp-
toms score was calculated as the sum of all responses ranging 
from 0 to 24 [41]. Additionally, it was investigated whether the 
results are robust to the analysis of a dichotomous depression 
score via cut-off of larger than 9. In the current study, reliability 
of the CES-D 8 sum score was acceptable (2006: Cronbach’s 
α = 0.83, 2014: Cronbach’s α = 0.82). In addition to CES-D 8, 
age, sex, education (measured via the years of full-time educa-
tion completed) and income and health were assessed. Income 
was measured via inquiring whether the participants had seri-
ous difficulties to cope with the present household income 
[score = 1], whether they had difficulties coping with the cur-
rent household income [score = 2], whether they could cope 
with the present household income [score = 3], or whether they 
could live comfortably with their household income [score = 4]. 

Finally, current health status was operationalized by ask-
ing about participant’s self-rated health with answer options 
ranging from “very bad” [score = 1], “bad” [score = 2], “fair” 
[score = 3] and “good” [score = 4] to “very good” [score = 5].

Data analysis

First, descriptive statistics of all variables across and within 
countries and the two time periods are reported in the results 
section. Then bivariate generalized additive model regres-
sion analyses were conducted to graphically examine how 
the CES-D 8 score changes across age. Generalized addi-
tive model regressions might be favourably used in the cur-
rent study, because they are able to depict highly non-linear 
relationships between variables by fitting several non-linear 
regression models to multiple localized subsets of the data. 
Then, to model the average change in depressive symptoms 
over countries, multilevel regression analyses were applied, 
controlling for age only. In addition, to estimate how much of 
the average change in depressive symptoms can be explained 
by our covariates, we included our full set of covariates (age, 
sex, education and income) as quantitative covariates in addi-
tional multilevel regressions. All participant characteristics 
were included on level 1. Country was used as the level 2 
grouping factor to account for cross-national differences in 
depression via varying intercepts. To examine age-specific 
changes between groups, these multilevel regression analy-
ses were also stratified in three age groups (young adults: 
14–39; middle-aged adults: 40–64; older adults: 65 +), as 
has been similarly done in the literature [15]. Differences in 
regression coefficients between age-groups were examined 
by z-test [17]. Additionally, to better explain these changes 
in depressive symptom burden over time, education, income 
and health were included as covariates in further multilevel 
regression analyses. Finally, to examine the change in depres-
sive symptoms specific for each country, age-stratified linear 
regression analyses within countries using the country-spe-
cific data were conducted. All inferential statistical methods 
used the design weights provided by the European Social 
Survey. All statistical analyses were performed with R.

Results

Overall, participants were on average 47.46 (standard devia-
tion [SD] = 18.29) years old in 2006 and 49.26 (SD = 18.48) 
years old in 2014, with 54% being female in 2006 and 52% in 
2014. Participants had on average 12.29 (SD = 4.25) years of 
education in 2006 and 12.96 (SD = 4.06) years of education 
in 2014. In 2006 and 2014, participants reported that they 
could cope with their current income (2006: mean [M] = 3.12, 
SD = 0.80; 2014: M = 3.12, SD = 0.81, on a scale of 1–4) and 
that they had good health (2006: M = 3.81, SD = 0.90; 2014: 
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M = 3.82, SD = 0.90, on a scale of 1–5). On average, the 
sum score of depressive symptoms declined in 2014 (2006: 
M = 5.72, SD = 4.10; 2014: M = 5.19, SD = 3.98).

Next, we examined differential cross-temporal changes 
in depressive symptom burden across the lifespan using 
non-linear generalized additive models. As can be seen in 
Fig. 1, although depressive symptoms tended to increase 
with increasing age, a highly non-linear association between 
both variables emerged. Depressive symptoms appeared to 
decrease from 2006 to 2014 for the whole age range. The 
decline in the sum score for depressive symptoms appeared 
to be strongest in older adults. These effects were in gen-
eral replicated with single depressive symptoms, although 
it appears that declines were smaller or even partly reversed 
into increases in the case of younger adults regarding fatigue, 
loneliness, and sleep problems Appendix Fig. 3. The results 
are also replicated when using the proposed cut-off (sum 
score > 9) to denote a depression prevalence Appendix Fig. 4.

These descriptive differences of decreasing depressive 
symptoms were confirmed by the age-stratified multilevel 
regression analyses as depicted in Table  1. Depressive 
symptoms decreased significantly in women and men and 
for all age-groups, but the decline was most pronounced in 
older adults. Pairwise z tests indicated that this decline was 
indeed significantly strongest in older adults as compared 

to young- and middle-aged adults both in women and men 
(all p values < 0.05). As seen in Table 1, when including 
the covariates the decline in depressive symptoms was not 
substantially reduced in younger and middle-aged adults. 
However, after controlling for education, health and income, 
the decline was substantially reduced in older men (− 0.813 
vs. − 0.676), and women (− 0.840 vs. − 0.489).

Finally, we examined the generalizability of the results by 
investigating changes in depressive symptom burden within 
countries, as visualized in Fig. 2 and described in Appendix 
Tables 2 and 3. Strongest decreases in depressive symptoms 
were generally observed in Hungary, Poland and Slovenia, 
whereas the smallest decreases, and among younger adults 
partly even increases, in depressive symptoms were gener-
ally observed in Spain, Norway and Denmark. However, the 
country-specific results were similar to the overall results 
reported in the previous paragraph. Except for Spain and, 
in the case of women, Denmark and Norway, younger and 
middle-aged adults’ depressive symptoms tended to decline. 
And, except for Ireland, older adults’ depressive symptoms 
also declined but to a greater extent. These general changes 
were replicated when analysing a specific youth age group 
(age 14–24, Appendix Fig. 5), although it appears that the 
country-specific increases in depressive symptoms tended 
to be stronger in this age bracket. Thus, the country-specific 

Fig. 1  Average CES-D 8 scores across age between 2006 and 2014 predicted via generalized additive models (shaded areas represent 95% confi-
dence intervals)
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results supported the overall multilevel analyses in that 
depressive symptoms decreased most strongly in older adults.

Discussion

We examined cross-temporal changes in depressive symp-
toms between 2006 and 2014 for multiple countries and dif-
ferent age groups. We found that there was a general decline 
in depression across time for all age-groups. The strength of 
this decline differed across the age range: consistent across 
both sexes and for all countries analysed, we found that 
depressive symptoms declined most in older adults and less 
strongly in younger and middle-aged adults.

Our results both contradict and confirm previous studies. 
Numerous studies had suggested that depression increased 
in younger adults (e.g., [36, 48, 52]). We found this not to be 
the case in general. Although young adults’ depression scores 
increased in some countries, in the majority of countries 
depressive symptoms actually decreased. Contrarily to these 
trends, some studies had suggested that depression decreased 
in older adults (e.g., [51, 29]). Supporting these studies, we 
also found that depression scores decreased strongly for older 
adults in most countries. Directly comparing these effects in 
different age groups, we found that there were indeed sig-
nificantly differential cross-temporal changes in depression 
across the lifespan, with older adults improving the most. 
Thus, going beyond the previous literature, the current study 
suggests (a) that the pattern of cross-temporal changes in 
depression differs across age, (b) that these changes can be 
generalized across European countries for older and middle-
aged but not for younger adults and (c) that the decreases in 
middle-aged and older adults’ depression symptoms burden 
might largely be explained by predictors relating to general 
health and socio-economic status, but that these predictors 
cannot explain the observed results in young adults.

However, several limitations have to be taken into account 
when interpreting our results. The sample did not include 
institutionalized older adults and thus likely underestimates 
the true level of depression in the population. Addition-
ally, we only compared two time points, instead of several. 
Changes in the level of depression might also be partly 
explained by changing response rates between time points. 
It might be the case that potential participants with high 
depressive symptom burden have become less likely to par-
ticipate in research. If this was true, then the observed dif-
ferences would not only be due to changes in the population 
level of depressive symptom burden but also due to changes 
in participation rates between time points. Thus, selective 
participation and systematic dropout are important topics 
that need to be analysed in future studies. Similarly, although 
we analysed population-based data of multiple countries, 
these were only European countries and other continents Ta
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were not represented [28], and levels of depressive symptom 
burden and changes in depressive symptom burden might 
differ in other countries. Of course, as the current study still 
strongly suggests that cross-temporal changes and geograph-
ical variations in depressive symptom burden exist, more 
research on this topic is needed.

We also analysed only a self-report measure of depression, 
the CES-D 8. As self-reported measures might also be sus-
ceptible to biases [44], future studies should investigate differ-
ential cross-temporal changes for different age-groups using 
more objective indicators of depression, like interview-based 
symptom scores. In a similar vein some of our covariates to 
explain depression differences, such as income and education, 
might be sub-optimal indicators in youth and younger adults 
as compared to middle-aged and older adults. Thus, future 
studies should try to examine additional predictors of cross-
temporal changes in depressive symptom burden.

It also remains to be investigated why cross-temporal 
changes in some countries diverged from the general results. 
Contrarily to general trends, Spanish younger and middle-
aged adults seemed to exhibit increasing depression scores. 
Some studies have shown an increase in poor mental health, 
using the Goldberg 12-item scale questionnaire, between 
2006 and 2011 in men under 65, but not in women [4, 53]. 
This finding has been attributed to the impact of the eco-
nomic crisis, since the increase was greater in unemployed 

men [4, 53]. Similarly, although not as statistically signifi-
cant, young adults’ depression scores in the Nordic coun-
tries seemed to decrease less than in other countries or even 
increased. Several studies speculated about rising socioeco-
nomic inequalities and perceived stress as possible explana-
tion for this phenomenon [1, 57]. For example, in the Swed-
ish context it has been found that major changes in the school 
system were accompanied by lower school achievements and 
lower employment rates, which then might explain the less 
favorable developments in mental health among younger 
adults from Nordic countries like Sweden [14]. Finally, in 
contrast to older adults from other countries, older female 
adults in Ireland were found to also significantly increase 
in depression scores. This seems especially concerning as 
studies have found high rates of depression in women in 
Ireland, in general [43]—however, empirical evidence that 
might explain this finding is lacking. For example, cross-
national variations in depressive symptom burden might also 
be partly due to differing response rates. However, contrarily 
to this preposition, most countries showed declines in depres-
sive symptom burden irrespective of the respective changes 
in response rates. Similarly, increases in depressive symp-
tom burden partly occurred in Denmark, Spain and Swe-
den, although response rates changed differentially between 
these countries. Still, future studies are needed that provide 
empirical explanations for the observed differences across 

Fig. 2  Changes in depressive symptoms (adjusted mean CES-D 8 score differences with 95% confidence intervals) between 2006 and 2014 
across age-groups and within countries controlled for age
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countries. Finally, some studies have pointed to the exist-
ence of different symptom profiles across the lifespan [47]. 
Future studies might examine whether, in addition to additive 
changes in the symptom severity, there are also changes in 
depression profiles across the life span over time.

The result that older adults have benefitted the most is 
important from a demographic perspective. Increases in 
life expectancy and decreases in fertility are leading to an 
ever increasing share of older adults in the general popula-
tion [12]. As such, the finding that morbidity in the form 
of depressive symptoms in older adults decreased strongest 
opposes Greenberg’s expansion of morbidity hypothesis, 
which states that over time old age will be increasingly 
associated with higher levels of morbidity [27]. At the same 
time, these results support Fries’ morbidity compression 
hypothesis that morbidity at the end of life can be managed 
and appears to be reducing [22].

The finding that younger adults’ depression scores 
decreased the least and even appeared to be increasing in 
some countries and regarding some depressive symptoms 
is alarming from a public health perspective. Depressive 
symptoms are seen as relatively stable throughout the life 
course [42, 49]. As such, if some of today’s young adults 
start off with more depressive symptoms than previous 
generations, then they are also likely to experience signifi-
cantly more depressive symptoms as they age. This would 
not only impede their physical, mental and cognitive health, 
but it would also necessitate a greater burden on health care 
systems as well. Thus, more research is needed to clarify 
whether younger age cohorts actually increasingly experi-
ence depressive symptoms, for example using age-period-
cohort analysis [5–7, 58]. Additionally, special prevention 
efforts should be targeted at younger adults. However, to 
effectively improve health of these groups, knowledge about 
the reasons for their health impediment is indispensable.

There are several possible explanations for these cross-
temporal changes. Medical and societal advances might have 
improved treatment availability and treatment effectiveness: 
Studies have found that help-seeking behaviour for depressive 
symptoms and the effectiveness of treatments for depressive 
symptoms has increased over time [13, 29, 40]. This might 
also explain the increasing frequency of depression diagno-
ses [31, 50]. As more people with depressive symptoms seek 
help, the observed administrative prevalence of depression 
increases and the depressive symptom burden in the popula-
tion decreases. As such people might be treated earlier and 
more effectively for depressive symptoms over time [18].

Additionally, we examined some potential predictors of 
depressive symptom burden changes in the current study. It 
was found that the inclusion of education, income and health 
substantially decreased the decline in older adults. This sug-
gests that a combination of the expansion of education, the 
decrease in poverty, and the improvement of general health 

have likely contributed to the substantial decrease of depres-
sive symptoms in older adults [23, 46]. At the same time, 
including these covariates could not substantially explain 
declines in young and middle-aged adults. Thus, further 
research must examine age-specific risk factors for depression 
that might explain these differential effects, such as problem-
atic social media use, or changes in other lifestyle factors [3, 
25, 26]. Another methodological explanation is that cognitive 
biases might have unduly influenced self-reports. Perhaps, in 
accordance with an anchor effect, the self-perceived thresh-
old of what it means to experience depressive symptoms has 
increased over time in older adults, such that the reporting 
but not the level of depression has decreased [24]. Lastly, 
however, future studies must empirically analyse the origin 
of these changes and why they appear especially strong in 
older adults but are less pronounced in younger age cohorts.

Summing up, we investigated time differences in depres-
sive symptoms in multiple European countries and analysed 
whether these cross-temporal changes differed across age. 
Using population-based data of Europeans from 18 coun-
tries, we found that there was a general decline in depres-
sive symptoms. However, time differences in depression dif-
fered significantly across the lifespan: with few exceptions, 
depressive symptoms declined most strongly in older adults 
and least in younger adults. Future studies should investigate 
the mechanisms that contribute to these overall and differ-
ential trends across the lifespan.
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Fig. 3  Average depressive 
symptom item scores (CES-D 
8 items; range: 0–3) across age 
between 2006 (solid line) and 
2014 (dashed line) predicted 
via generalized additive models 
(shaded areas represent 95% 
confidence intervals)
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