ABSTRACT
Background: Depression risk may partly originate from socioeconomic hardship in childhood.
We investigated the association of childhood socioeconomic position with depressive symptoms
in later adulthood in a Central and Eastern European country.
Methods: We analyzed data from the Czech arm of the Health, Alcohol and Psychosocial factors
In Eastern Europe (HAPIEE) study. We estimated the associations of three indicators of
childhood socioeconomic position (access to household amenities at age of 10 years, father´s
education and mother´s education) with high depressive symptoms, operationalized as ≥16 points
on the Center for Epidemiological Studies – Depression 20 scale, controlling for age and sex,
current socioeconomic position and other social and health-related factors.
Results: The analytical sample included 4,213 individuals (mean age 58 years, 54% women). All
three indicators of childhood socioeconomic position were inversely associated with depressive
symptoms in age-sex adjusted models (p for trends: access to household amenities p<0.001;
mother´s education p<0.001; father´s education p=0.03). Adjustment for current socioeconomic
position attenuated the associations of depressive symptoms with access to household amenities
(p for trend 0.04) and mother´s education (p for trend 0.05) and virtually eliminated the
association with father´s education (p for trend 0.82).
Limitations: Individuals with higher depressive symptoms and more adverse socioeconomic
position are likely to be underrepresented in the study sample. Data on childhood socioeconomic
position may be reported inaccurately.
Conclusions: Socioeconomic hardship in childhood may have long-lasting consequences on
mental health in later adulthood.
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INTRODUCTION
Depression is a common, but often neglected and stigmatizing condition, particularly in Central
and Eastern Europe (CEE) (Horackova et al., 2019). While the prevalence of current major
depressive episode in the Czech Republic has been estimated to be 6% for women and 2% for
men, depressive symptoms are more common and occur in approximately 34% of women and
19% of men (Bobak et al., 2006; Formanek et al., 2019). Depression in adulthood may have
roots in adverse conditions that individuals faced while growing up (Nicholson et al., 2008). The
most common childhood adversity is socioeconomic hardship (Sacks et al., 2014), which may
negatively affect various biological systems, leading to manifest depression later in life (Lorant
et al., 2003).
Experience of socioeconomic hardship in childhood can impair adaptive reactions of the
autonomic nervous system during stressful experiences and dysregulate emotional reactivity,
motivation and affect, making the affected individuals commit to negative emotional schemes
(Daches et al., 2017; Holz et al., 2015; McLaughlin et al., 2010; Simons et al., 2017).
Socioeconomic position (SEP) in childhood is also a major determinant of educational
achievement and cognitive abilities, which may buffer against stressful life events (Brown et al.,
2013) and exhibit strong protective effects against depression (Lorant et al., 2003). Previous
studies that suggested a link between socioeconomic hardship in childhood and increased risk of
depression later in life (Angelini et al., 2018; Angelini et al., 2016; Bareis and Mezuk, 2016;
Comijs et al., 2007; Kamiya et al., 2013; Kasen et al., 2010; Krsteska and Pejoska, 2013; Novelo
et al., 2018; Ritchie et al., 2009), were mostly conducted in Western populations, while evidence
on the relation between childhood SEP and depression is largely lacking in CEE (Cermakova et
al., 2018; Kagstrom et al., 2019; Winkler et al., 2018).
Largely driven by the communist history, the socioeconomic inequalities in CEE countries have
been traditionally smaller than in Western Europe (Varga et al., 2014), but the burden of
depression is in particular high (Horackova et al. 2019). Given the specific social and historical
context, it is plausible that socioeconomic factors affect the risk of depression in CEE differently
than in Western populations. Therefore, the aforementioned studies from Western populations
cannot be generalized to the CEE region. In the Czech Republic, a country situated in CEE,
evidence on socioeconomic inequalities in mental health has only recently started to emerge

(Kondrátová et al., 2018). In addition to historical patterns, the Czech Republic, similarly to
other countries in CEE, is undergoing a reform of mental health care that aims to modernize the
outdated model of institutionalized care and improve mental health of the population (Formanek
et al., 2019; Kagstrom et al., 2019; Winkler et al., 2018). So far, life-course socioeconomic
inequalities in mental health have not been largely taken into account within the current mental
health care system. Understanding specific predictors of depressive symptoms could target
interventions aiming at reducing the burden of depression due to socioeconomic inequalities.
Previous studies have used several operationalisations of childhood SEP (Galobardes et al., 2006
a,b). Housing conditions, the key component of most people´s wealth, may be particularly useful
to capture material aspects of SEP. Low parental education has been widely recognized as a
strong risk factor for various diseases, although it has been debated whether it is the education of
the mother or the father which has the strongest effect on later-life health outcomes of their
children (Vollmer et al., 2017). Previous authors also suggest that the benefit of high education
of the parents is largely explained by the high SEP, which the offspring reaches in adulthood
(Quesnel-Vallée and Taylor, 2012). It is unclear, how these different measures of childhood SEP
relate to depressive symptoms in CEE. In the present study, we examined how depressive
symptoms in later adulthood may be influenced by childhood SEP operationalized by indicators
capturing access to household amenities and education of both parents. We hypothesize that all
indicators of childhood SEP are associated with depressive symptoms in later adulthood and that
SEP in adulthood explains the relationship between parental education and depressive symptoms.
METHODS
Source of data
We analyzed data from the Czech arm of the Health, Alcohol and Psychosocial factors In Eastern
Europe (HAPIEE) (Peasey et al., 2006). The HAPIEE study is a prospective cohort study
designed to investigate the effects of traditional as well as non-conventional risk factors for noncommunicable diseases in CEE during the post-communist transition. The study population in
the Czech Republic includes a sample of six following towns: Karvina-Havirov, Hradec Kralove,
Jihlava, Kromeriz, Liberec and Usti nad Labem. The methodology of the HAPIEE study has
been described in detail elsewhere (Peasey et al., 2006). Briefly, the cohort consists of a random

sample of men and women aged 45–69 years at baseline, stratified by sex and 5year age groups,
and was selected from population registers. The baseline data collection was conducted in 20022004. Participants were visited at home by trained staff and completed a structured
questionnaire. A total of 8,856 individuals (mean age 58 years, 53% women) took part (response
rate 55%) in the first wave of the study. The second wave in 2006-2008 re-examined 5210
individuals (attrition 41%).
The HAPIEE study was approved by the ethics committees at University College London, UK
and the National Institute of Public Health in Prague, Czech Republic. This analysis was
additionally approved by the ethics committee at the National Institute of Mental Health in
Klecany, Czech Republic. All participants gave a written informed consent.
Analytical sample
Among the 5,210 retained participants in the second wave, 288 (6%) had missing data on
depressive symptoms. Furthermore, missing data on childhood SEP, specifically on household
amenities (n=204, 4%), father´s education (n=127, 2%) and mother´s education (n=28, <1%)
reduced the analytical sample to 4,563 people. After excluding individuals with missing data on
covariates (n=350), the final analytical sample in this study consisted of 4,213 persons (age range
45-69 years; 54% women). Flowchart is presented on Supplemental Figure S1.
Variables
Most of the data used in the analysis and described below were collected during the baseline
wave (first wave) of the study. Information on mother´s and father´s education were, however,
collected in the second wave of the study.
Depressive symptoms
Depressive symptoms were measured at baseline using the 20-item Center for Epidemiological
Studies – Depression (CES-D) scale (Radloff, 1977). CES-D is a widely used and validated selfreported measure of depressive symptomatology in the general population. Individuals are asked
to rate how often over the past week they experienced 20 different symptoms associated with
depression. The items relate to feelings of depressed mood, hopelessness and loneliness as well

as changes in appetite, concentration, sleep, enjoyment and other factors, as listed in detail
elsewhere (Radloff, 1977). Possible response options are 0 (rarely or none of the time), 1 (some
or little of the time), 2 (moderately or much of the time) and 3 (most or almost all the time).
The total score ranges from 0 to 60, with higher scores being indicative of greater depressive
symptoms. CES-D scores were calculated for individuals who answered at least 16 questions
(out of possible 20). If 1 to 4 items were missing, scores on the completed items were added and
divided by the number of items completed; then multiplied by 20 (Pikhart et al., 2004).
Individuals who missed 5 or more items were considered as having missing data on depressive
symptoms and were omitted from the analysis. Previous studies identified individuals scoring 16
or more points to be at increased risk of clinical depression, with good sensitivity and specificity
and high internal consistency (Bobak et al., 2006; Lewinsohn et al., 1997). Therefore, in the
present study, we used a cut-off of 16+ to denote the presence of significant depressive
symptoms (which we refer to as depressive symptoms).
Childhood socioeconomic position
In the present study, childhood SEP was investigated using three measures: 1) access to
household amenities at the age of 10 years; 2) mother´s education and 3) father´s education. Data
on household amenities were collected in the first wave and comprised six items in the
household: i) cold tap water, ii) hot tap water, iii) a radio, iv) a fridge, v) own kitchen and vi)
own toilet. Possible answers were yes, no, or don´t remember. If participants answered “don´t
remember”, these answers were considered as missing data.
We assigned a point for each item participants reported having access to, creating a scale ranging
from 0 to 6 points, with higher values indicating access to more amenities and therefore a higher
SEP in childhood. We allowed one missing item of the six; for those with one missing value we
calculated the mean from the remaining five items and multiplied it by six. Individuals with
missing data on two or more items were excluded from the sample. The median score was 4 and
interquartile range (IQR) 2. We classified participants into approximate quartiles: lowest (less
than 3 items); lower (3 items and more, less than 4 items); higher (4 items and more, less than 5
items) and highest (5 items and more).

Information about parental education was collected in the second wave. Participants reported the
highest completed education of their mother and their father, with five possible answers:
incomplete primary or no formal education, primary, vocational, secondary (high school
diploma), university. As few parents reported having no formal education, we classified parental
education into four categories: 1) primary or lower vs. 2) vocational vs. 3) secondary vs. 4)
university.
Covariates
Covariates, obtained at baseline, were chosen on the basis of the literature on current social and
health-related factors that are associated with childhood SEP and depression (Cermakova et al.,
2018; Cermakova et al., 2017; Enache et al., 2016; Horackova et al., 2019; Kucera et al., 2020;
Secnik et al., 2017). We included age (years), sex (men vs. women), educational attainment
(primary or lower, vocational, secondary or university), marital status (married or cohabiting vs.
single or divorced or separated or widowed), paid work during the last year (yes vs. no), material
deprivation score (assessed by how often individuals did not have money for food, clothing and
household bills (Pikhart et al., 2004)), and social isolation (assessed by questions about contact
with relatives or friends (Dragano et al., 2007)).
Health-related covariates included smoking status (current smokers vs. ex-smokers vs. nonsmokers), high frequency of alcohol consumption (drinking 5 times / week or more, assessed
using a graduated frequency questionnaire (Hu et al., 2016)), obesity (body mass index ≥ 30,
calculated from self-reported weight and height), self-reported hypertension, diabetes mellitus or
hypercholesterolaemia, cardiovascular disease (heart attack, angina, ischemic heart disease or
stroke) and cancer.
Statistical analysis
We present data as means ± standard deviation (SD), median and IQR or frequency (n, %),
where appropriate. To compare characteristics of the respondents between those with and
without depressive symptoms, we used χ2 test for categorical variables, independent samples ttest for normally distributed continuous variables and Mann-Whitney test for skewed continuous
variables. Compared to the individuals from baseline who were not included in the present study,
people in the final analytical sample had a lower frequency of depressive symptoms (16% vs.

20%, p<0.001) and higher education (university education: 17% vs. 11%, p<0.001), but did not
differ in sex (p=0.17) or age (p=0.73).
To address the possibility of selection bias due to missing data and high attrition, we performed
the analyses using inverse probability weighting (IPW) (Weuve et al., 2012). The probability of
remaining in the complete case sample (n=4 213 from the original sample size of 8,856
individuals taking part in the baseline wave of HAPIEE) was estimated using data on depressive
symptoms, childhood amenities and the aforementioned covariates (all baseline variables used in
the analysis). Interaction terms between depressive symptoms and childhood SEP were not
included in the calculation of weights as these were not statistically significant (household
amenities p=0.62; father´s education p=0.79 and mother´s education p=0.20).
We then performed weighted binary logistic regression to estimate the associations of each
marker of childhood SEP with depressive symptoms using odds ratios (ORs) and 95%
confidence intervals (CIs). We present 3 sets of models, stepwise adding groups of covariates. In
Model 1 the ORs were adjusted for age and sex. As previous studies indicate that current
socioeconomic and health-related circumstances may overcome the adverse effects of childhood
SEP on depressive symptoms (Nicolson et al., 2008; Quesnel-Vallée and Taylor, 2012) and since
we hypothesized that SEP in adulthood explains the association of some markers of childhood
SEP with depressive symptoms, we used two groups of Further, we incorporated also data on
several factorscovariates, combined into two groups, representing mechanisms and pathways
that may are hypothesized to act as confounders or mediators. of the relationship of interest. In
Model 2, we included indicators of current SEP (current education and material deprivation
score) to specifically test, whether the current SEP explains the association of childhood SEP
with depressive symptoms, which was previously suggested (Quesnel-Vallée and Taylor, 2012).
. Model 3 included the remaining ders of the above social and health-relateddescribed covariates
that may affect (confound or mediate) the association of interest..
First, we modelled each marker of childhood SEP separately (Table 2). Second, we entered
markers of childhood SEP simultaneously into the model, adjusting for covariates as described
above. Because father´s education strongly correlates with education of the mother and shows

the weakest association with depressive symptoms out of the three markers of childhood SEP,
we entered only access to household amenities in childhood and mother´s education
simultaneously into the model (Table 3).
Given the larger burden of depression in women than in men and the literature suggesting that
childhood socioeconomic hardship affects women more strongly than men (Lee et al., 2018), we
explored whether the association of childhood SEP with depressive symptoms differed by sex,
by including two-way interaction terms between sex and childhood SEP in the three sets of
Model 1. In addition, to study whether the association of childhood SEP on depressive symptoms
differed by age, we included the interaction terms between age group (45-54 years; 55-64 years
and 65-69 years) and indicators of childhood SEP. In addition, as the cut-off of 16 points on the
CES-D was suggested to overestimate depressive symptoms in the general population (Vilagut et
al., 2016) and some authors use sex-specific cut-points (Melchior et al., 2017), we performed a
sensitivity analysis, using the cut-off 20 for women and 16 for men. To assess a combined role of
both father´s and mother´s education, we estimated the association of overall parental education
with depressive symptoms (see Supplement for details). All analyses were performed in STATA
15.1.
RESULTS
The main analyses included 4,213 individuals (mean age 58 years, 54% women), from whom
671 (16 %) were classified with depressive symptoms (score ≥ 16 on the CES-D scale). The
prevalence of depressive symptoms was 20% in women and 11% in men. Compared to
individuals without depressive symptoms, those with greater symptoms more often had mothers
with lower education (p=0.004), but significantly differed neither in the education of their fathers
(p=0.13), nor in the access to household amenities (p=0.09; Table 1). Depressive symptoms were
more common among adults who reached lower education (p<0.001), higher material
deprivation score (p<0.001), were more often without a partner (p<0.001), were not in paid work
(p=0.01) and were more socially isolated (p=0.001). They also differed in several health aspects,
such as that they less frequently consumed alcohol (p<0.001), were more commonly obese
(p=0.002) and reported more frequently hypercholesterolaemia / diabetes mellitus (p<0.001) and
cancer (p<0.001).

Table 2 presents the results of weighted multivariable analysis where each indicator of childhood
SEP was modelled separately. All three indicators of childhood SEP were associated with
depressive symptoms in age-sex adjusted models. The OR of depressive symptoms for the
highest vs. the lowest category of household amenities was 0.62 (95% CI 0.46 to 0.83, p for
trend <0.001), which was attenuated after adjustment for current education and current material
deprivation score (i.e. indicators of current SEP), but the trend remained statistically significant
(OR for the highest vs. the lowest category: 0.76; 95% CI 0.56 to 1.03, p for trend 0.04). After
taking into account further social and health-related factors, the OR further attenuated and the
trend lost statistical significance (OR for the highest vs. the lowest category: 0.80; 95% CI 0.59
to 1.09; p for trend 0.10).
Similarly, mother´s education showed a significant trend in the association with lower odds of
depressive symptoms in the age-sex adjusted model (OR for university vs. primary or lower
education: 0.34; 95% CI 0.12 to 0.94; p for trend <0.001). The trend remained with a p value of
0.05 after adjustment for current SEP (OR for university vs. primary or lower education: 0.44;
95% CI 0.16 to 1.22) and with a p value of 0.14 in the fully adjusted model (OR for university
vs. primary or lower education: 0.49; 95% CI 0.18 to 1.36). Father´s education showed a trend in
the association to lower odds of depressive symptoms, adjusting for age and sex (OR for
university vs. primary or lower education 0.77; 95% CI 0.54 to 1.11, p for trend 0.03) but the OR
were close to unity after adjustment for current SEP (OR for university vs. primary or lower
education: 1.06; 95% CI 0.72 to 1.57; p for trend 0.82).
Table 3 presents results of the weighted multivariable analysis that mutually adjusted for access
to household amenities in childhood and mother´s education. After entering both household
amenities and mother´s education as well as controlling for age and sex, both access to
household amenities and mother´s education were independently associated with depressive
symptoms. The OR for both variables were reduced and lost statistical significance by
additionally controlling for current SEP.
The interaction terms for indicators of childhood SEP and sex were not statistically significant
(household amenities p=0.47; father´s education p=0.73 and mother´s education p=0.59). The

interactions between childhood SEP and age group were not statistically significant either
(household amenities p=0.78; father´s education p=0.71 and mother´s education p=0.65).
Analyses, which were not weighted, and used the sample with complete cases (n=4,213) showed
similar trends, but slightly weaker associations (not presented in tables). Similarly, in sensitivity
analysis, when defining depressive symptoms by 16+ points in the CES-D scale for men and 20+
for women, using the sample with complete cases, we found similar trends and weaker
associations (Supplemental Tables S1 and S2). When assessing the combined effect of the
education of both parents, individuals whose both parents had the lowest education had the
highest odds of depressive symptoms (Supplemental Table S3). The interaction terms for
indicators of childhood SEP and sex were not statistically significant (household amenities
p=0.47; father´s education p=0.73 and mother´s education p=0.59). The interactions between
childhood SEP and age group were not statistically significant either (household amenities
p=0.78; father´s education p=0.71 and mother´s education p=0.65).

DISCUSSION
The present study, capitalizing on a large, well-characterized population-based sample of
individuals residing in the Czech Republic, suggests that socioeconomic environment, in which
people grow up, operationalized by access to household amenities and education of both parents,
may have long-lasting effects on mental health in later adulthood. Low education of the mother
was associated more strongly with depressive symptoms than education of the father.
Adjustment for current socioeconomic circumstances reduced all associations, to the largest
extent the association of father´s education with depressive symptoms. The associations of all
three indicators of childhood SEP with depressive symptoms were attenuated and lost statistical
significance after adjustment for the full set of social and health-related factors in adulthood.
Socioeconomic hardship in childhood may affect the risk of depression in adulthood because it is
associated with greater concerns, chronic stress, hopelessness, a lack of control over life,
demoralization as well as poor reward performance (Butterworth et al., 2012; Dennison et al.,
2017). Childhood poverty correlates with several genetic traits and epigenetic signals associated

with depression (Kim et al., 2018; Ritchie et al., 2009; Simons et al., 2017) and has
morphological and functional representations in the brain (Barch et al., 2016; Berens et al., 2017;
Holz et al., 2015; Kim et al., 2018). Individuals exposed to early life poverty exhibit a lag in
overall brain development and show a decreased volume in several key structures involved in
emotion and reward regulation, such as the orbitofrontal cortex, hippocampus, amygdala,
anterior cingulate cortex and prefrontal cortex (Holz et al., 2015; Kim et al., 2018). Childhood
poverty has been also related to less prefrontal activity, reduced connectivity in the default mode
network as well as between hippocampus and amygdala and a number of other brain regions that
play a key role in emotion processing (Barch et al., 2016; Holz et al., 2015).
We found that the associations of all three indicators of childhood SEP were reduced when the
current SEP of the participants was accounted for, however, different pathways may exists,
through which each of the indicators may influence the occurrence of depressive symptoms. As
the association of material hardship in childhood, as captured by the measure of access to
household amenities, was not fully statistically explained by adult SEP, we suggest that material
deprivation in childhood could exhibit long-lasting effects on adult mental health even through
mechanisms independent from how adult socioeconomic circumstances shape the risk of
depressive symptoms.
Some previous studies have used only father´s education as an indicator of childhood SEP
(Nicholson et al., 2008), but here we suggest that mother´s education may have a large impact on
mental health of the children. We further show that the combined effect of low education of both
parents is particularly detrimental on mental health in later adulthood. Our study is in general in
line with authors proposing that the link between low parental education and poor mental health
of their offsprings largely exists because parents with higher education tend to have children that
reach a higher SEP in adulthood, which determines their depressive symptoms (Quesnel-Vallée
and Taylor, 2012). The difference between the association of mother´s and father´s education
with depressive symptoms was not large, but there may be different mechanisms with respect to
how education of each parent influences affect. While the association of father´s education with
depressive symptoms was largely explained by current SEP of the participants, this was less
apparent for mother´s education. This is concluded from the ORs that were closer to unity for the
association of father´s education than for mother´s education, when current SEP was adjusted

for. However, a higher sample size may be necessary to show results, which are statistically
significant.
The SEP in adulthood is a likely mediator of the association of parental education and depressive
symptoms (Quesnel-Vallée and Taylor, 2012). The present study indicates that the association
between father´s education and depressive symptoms was largely mediated by SEP in adulthood,
while . By contrast, adult SEP accounted for a smaller proportion of the association between
mother´s education and depressive symptoms. This indicates that , suggesting that there may be
another path, operating through mechanisms not assessed in our study. For example, children
may adopt coping strategies of their mothers when they learn how to face stressful situations.
Education is indicative of cognitive abilities that determine the skills involved in counteracting
stressors, which may in the end affect the development of depression. Good cognitive abilities
allow individuals to be more reflective about the sources of distress, weigh options when facing
negative environmental pressures and process novel situations more systematically (Brown et al.,
2013). This can lead to better adaptive responses to negative situations and thus better solutions
and reduction of emotional distress (Brown et al., 2013). It is likely that foundations for these
skills are learnt early in life from the parent who spends the most time with the child, which have
predominantly been mothers.
It is well known that many women in the past did not get a chance to fullfill their intelectual
potential to reach adequate educational attaintment (Cooray and Potrafke, 2011). This not only
deprived them from a substantial resource against depressive symptoms, but the adverse effects
of their low educational attaintment may also have been passed on to their children´s mental
health. In addition, mothers with lower education may have worse mental health themselves,
could be less able to meet the needs of the child, and have insufficient resources to support the
child in coping with a stressful environment. These mechanisms may adversely affect the
socioemotional development of children (Brown et al., 2013).
We speculate that increased educational opportunities, in particular for women, could
significantly contribute to breaking the chain of intergenerational cycle of low SEP and poor
mental health. Previous authors propose that upward mobility could protect individuals from
later-life mental health issues by helping them acquire socioeconomical as well as psychological
resources for the maintainance of their mental health (Melchior et al., 2017).

Contrary to the literature suggesting that childhood poverty may have a more adverse effect on
the health of women (Lee et al., 2018), our study does not provide support for the hypothesis that
women´s risk of depression is affected by low childhood SEP to a larger extent than that of
men‘s, as we did not detect a statistically significant interaction. Even though the possibility of
confounding effects cannot be excluded, the present study further suggests that the effects of low
childhood SEP on late-adulthood depressive symptoms could be counteracted by changing
current social circumstances and somatic health. Future studies should address the question,
whether some of these factors play a specific mediating role in the context of overcomig
childhood socioeconomic disadvantages on later-adulthood mental health.
Several limitations of this study need to be mentioned. The HAPIEE study in the Czech Republic
comprises participants in six urban areas and is therefore not fully representative of the Czech
population. Participants of surveys are in general healthier, have a higher SEP and may have
lower prevalence of depressive symptoms than non-respondents, which may lead to selection
bias and underestimate our findings. However, the use of IPW ensured that attrition between
waves and missing data did not greatly affect our results. Due to self-reported and retrospectively
recalled data collection, the childhood SEP (mainly amenities) could have been reported
inaccurately, which could underestimate the association with depressive symptoms. In addition,
the assessment of depressive symptoms does not only reflect the risk of clinical depression, but
other mental health conditions such as psychological distress and minor depression. Finally,
information on some important confounders, such as adverse life events, was not available in the
study and could not be included in the statistical models.
This study is important in the context of an ongoing mental health care reform in the Czech
Republic and could be informative to other countries situated in the region of CEE, which share
a similar historical and political context. As there is evidence from randomized controlled trials
that depression can be prevented (Cuijpers et al., 2012), strategies for the prevention of
depression should be a part of the mental health care reform in CEE. Effective interventions
include complex educational, psychotherapeutic, pharmacological, lifestyle, and nutritional
approaches. These should be delivered in combination in a stepped-care way over the whole life
course of an individual (Cuijpers et al., 2012). To the best of our knowledge, it has not been
specifically tested whether the effects of such interventions vary by the level of childhood SEP.

However, given that some targeted prevention strategies have a larger impact in individuals with
a lower SEP (Platt et al., 2016), we speculate that targeting individuals with experience of
poverty in childhood could bring benefits for the population mental health.
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Table 1 Characteristics of the analytical sample (n=4 213)
Depressive symptoms
Yes (n=671)
No (n=3 542)
Childhood socioeconomic position
Access to household amenities, n (%)
Lowest
Lower
Higher
Highest
Father´s education, n (%)
Primary or lower
Vocational
Secondary
University
Mother´s education, n (%)
Primary or lower
Vocational
Secondary
University
Social covariates
Age, mean ± SD
Women, n (%)
Education, n (%)
Primary or lower
Vocational
Secondary
University
Married/cohabiting, n (%)
Paid work, n (%)
Material deprivation score, median (IQR)
Social isolation, n (%)
Health-related covariates
Smoking status, n (%)
Current smoker
Ex-smoker
Non-smoker
High frequency of alcohol consumption, n (%)
Obesity, n (%)
Hypertension, n (%)
Hypercholesterolaemia or diabetes mellitus, n (%)
Cardiovascular disease, n (%)
Cancer, n (%)
SD, standard deviation; IQR, interquartile range

p value

100 (15)
127 (19)
203 (30)
241 (36)

438 (12)
587 (17)
1 149 (32)
1 368 (39)

0.09

180 (27)
318 (47)
129 (19)
44 (7)

809 (23)
1 723 (49)
764 (21)
246 (7)

0.13

390 (58)
196 (29)
81 (12)
4 (1)

1 813 (51)
1 164 (33)
509 (14)
56 (2)

0.004

57.7 ± 7.2
467 (70)

58.3 ± 7.1
1 817 (51)

0.04
<0.001

94 (14)
231 (34)
269 (40)
77 (12)
455 (68)
302 (45)
2 (4)
234 (35)

291 (8)
1 147 (33)
1 459 (41)
645 (18)
2 802 (79)
1 785 (50)
0 (2)
1 015 (29)

156 (23)
178 (27)
337 (50)
58 (9)
188 (28)
269 (40)
259 (39)
86 (13)
67 (10)

833 (23)
1 049 (30)
1 660 (47)
496 (14)
799 (23)
1 309 (37)
1 098 (31)
379 (11)
173 (5)

<0.001
<0.001
0.01
<0.001
0.001

0.20
<0.001
0.002
0.12
<0.001
0.11
<0.001

Table 2 Associations of childhood socioeconomic position with depressive symptoms using inverse probability weighting in logistic regression
OR (95% CI)
Model 1

p value
for trend

Access to household amenities*
Lowest
Ref.
Lower
0.88 (0.65; 1.18)
Higher
0.70 (0.53; 0.91) <0.001
Highest
0.62 (0.46; 0.83)
Father´s education*
Primary or lower
Ref.
Vocational
0.80 (0.66; 0.99)
0.03
Secondary
0.73 (0.56; 0.93)
University
0.77 (0.54; 1.11)
Mother´s education*
Primary or lower
Ref.
Vocational
0.75 (0.62; 0.90)
<0.001
Secondary
0.69 (0.53; 0.91)
University
0.34 (0.12; 0.94)
*Each indicator of childhood SEP was entered separately into the models.

Model 2
Ref.
0.93 (0.69; 1.27)
0.79 (0.60; 1.05)
0.76 (0.56; 1.03)
Ref.
0.88 (0.71; 1.09)
0.89 (0.68; 1.17)
1.06 (0.72; 1.57)
Ref.
0.86 (0.70; 1.05)
0.84 (0.63; 1.12)
0.44 (0.16; 1.22)

p value
for trend

0.04

Model 3
Ref.
0.95 (0.70; 1.30)
0.82 (0.62; 1.09)
0.80 (0.59; 1.09)

p value
for trend

0.10

0.82

Ref.
0.90 (0.73; 1.11)
0.91 (0.69; 1.20)
1.11 (0.75; 1.64)

0.99

0.05

Ref.
0.88 (0.72; 1.08)
0.89 (0.67; 1.18)
0.49 (0.18; 1.36)

0.14

OR, odds ratio; CI, confidence interval
Model 1: adjusted for age and sex
Model 2: adjusted for age, sex, current education and material deprivation score
Model 3: adjusted for age, sex, current education, material deprivation score, marital status, paid work, social isolation, alcohol consumption,
smoking, obesity, hypertension, hypercholesterolaemia or diabetes mellitus, cardiovascular disease and cancer

Table 3 Association of access to household amenities and maternal education with depression symptoms using inverse probability weighting in
logistic regression

Model 1

p value
for trend

OR (95% CI)
p value
Model 2
for trend

Access to household amenities*
Ref.
Ref.
Lowest
0.90
(0.67;
1.21)
0.94
(0.70
1.28)
Lower
0.01
0.74 (0.56; 0.97)
0.81 (0.61 1.08)
Higher
0.68 (0.50; 0.92)
0.79 (0.58 1.08)
Highest
Mother´s education*
Ref.
Ref.
Primary or lower
0.78
(0.64;
0.95)
0.88
(0.72
1.08)
Vocational
0.002
0.75 (0.57; 0.98)
0.88 (0.66; 1.17)
Secondary
0.37 (0.13; 1.02)
0.45 (0.16; 1.27)
University
*Both childhood SEP indicators were entered into the models simultaneously.

Model 3

p value
for trend

0.09

Ref.
0.96 (0.71; 1.31)
0.84 (0.63; 1.11)
0.82 (0.60; 1.13)

0.16

0.11

Ref.
0.90 (0.74; 1.11)
0.92 (0.69; 1.23)
0.50 (0.18; 1.40)

0.23

OR, odds ratio; CI, confidence interval
Model 1: adjusted for age and sex
Model 2: adjusted for age, sex, current education and material deprivation score
Model 3: adjusted for age, sex, current education, material deprivation score, marital status, paid work, social isolation, alcohol consumption,
smoking, obesity, hypertension, hypercholesterolaemia or diabetes mellitus, cardiovascular disease and cancer

SUPPLEMENT
Supplemental Table S1 Associations of childhood socioeconomic position with depressive symptoms using the cut-off 16 for men and 20 for
women on CES-D scale (n=4 213)
OR (95% CI)
Model 1

p value
for trend

Access to household amenities*
Lowest
Ref.
Lower
0.82 (0.58; 1.14)
0.002
Higher
0.69 (0.51; 0.94)
Highest
0.61 (0.44; 0.84)
Father´s education*
Primary or lower
Ref.
Vocational
0.78 (0.62; 0.99)
0.10
Secondary
0.83 (0.63; 1.10)
University
0.70 (0.45; 1.07)
Mother´s education*
Primary or lower
Ref.
Vocational
0.72 (0.58; 0.90)
0.003
Secondary
0.79 (0.59; 1.06)
University
0.23 (0.06; 0.94)
*Each indicator of childhood SEP was entered separately into the models.

Model 2
Ref.
0.86 (0.61; 1.22)
0.79 (0.58; 1.08)
0.74 (0.53; 1.04)
Ref.
0.85 (0.67; 1.08)
1.01 (0.75; 1.36)
0.94 (0.60; 1.49)
Ref.
0.82 (0.66; 1.03)
0.95 (0.70; 1.30)
0.29 (0.07; 1.21)

p value
for trend

0.08

Model 3
Ref.
0.90 (0.63; 1.27)
0.83 (0.60; 1.14)
0.80 (0.57; 1.13)

p value
for trend

0.20

1.00

Ref.
0.87 (0.68; 1.11)
1.05 (0.78; 1.43)
0.99 (0.63; 1.57)

0.78

0.15

Ref.
0.85 (0.68; 1.07)
1.03 (0.75; 1.41)
0.33 (0.08; 1.39)

0.38

OR, odds ratio; CI, confidence interval
Model 1: adjusted for age and sex
Model 2: adjusted for age, sex, current education and material deprivation score
Model 3: adjusted for age, sex, current education, material deprivation score, marital status, paid work, social isolation, alcohol consumption,
smoking, obesity, hypertension, hypercholesterolaemia or diabetes mellitus, cardiovascular disease and cancer

Supplemental Table S2 Association of access to household amenities and maternal education with depression symptoms using the cutoff 16 for
men and 20 for women on CES-D scale (n=4 213)

Model 1

p value
for trend

OR (95% CI)
p value
Model 2
for trend

Access to household amenities*
Ref.
Ref.
Lowest
0.83
(0.60;
1.16)
0.87
(0.62;
1.22)
Lower
0.01
0.73 (0.54; 1.00)
0.80 (0.59; 1.10)
Higher
0.66 (0.48; 0.93)
0.77 (0.54; 1.08)
Highest
Mother´s education*
Ref.
Primary or lower
0.75
(0.60;
0.94)
0.84 (0.67; 1.06)
Vocational
0.02
0.85 (0.63; 1.15)
0.99 (0.72; 1.36)
Secondary
0.25 (0.06; 1.02)
0.30 (0.07; 1.26)
University
*Both childhood SEP indicators were entered into the models simultaneously.

0.12

0.26

Model 3

p value
for trend

Ref.
0.90 (0.63; 1.27)
0.84 (0.61; 1.16)
0.82 (0.58; 1.16)

0.26

0.87 (0.69; 1.09)
1.06 (0.77; 1.46)
0.34 (0.08; 1.43)

0.51

OR, odds ratio; CI, confidence interval
Model 1: adjusted for age and sex
Model 2: adjusted for age, sex, current education and material deprivation score
Model 3: adjusted for age, sex, current education, material deprivation score, marital status, paid work, social isolation, alcohol consumption,
smoking, obesity, hypertension, hypercholesterolaemia or diabetes mellitus, cardiovascular disease and cancer

Supplemental Table S3 Association of parental education with depressive symptoms (n=4 213)
A) Parental education as an 8-categorical variable
2 points
3 points
4 points
5 points
6 points
7 points
8 points
B) Parental education as a 4-categorical variable
Lowest (2 points)
Lower (3 points)
Higher (4 points)
Highest (5-8 points)
C) Parental education as a 4-categorical variable
Highest (5-8 points)
Higher (4 points)
Lower (3 points)
Lowest (2 points)
OR, odds ratio; CI, confidence interval

n (%)

OR (95% CI)

891 (21.1)
1120 (26.6)
1098 (26.1)
540 (12.8)
372 (8.8)
159 (3.8)
33 (0.8)

Ref.
0.85 (0.67; 1.08)
0.78 (0.61; 0.99)
0.71 (0.52; 0.95)
0.60 (0.42; 0.86)
0.72 (0.45; 1.17)
0.14 (0.02; 1.07)

891 (21.1)
1120 (26.6)
1098 (26.1)
1104 (26.2)

Ref.
0.85 (0.67; 1.08)
0.78 (0.61; 0.99)
0.66 (0.51; 0.84)

1104 (26.2)
1098 (26.1)
1120 (26.6)
891 (21.1)

Ref.
1.18 (0.93; 1.50)
1.30 (1.02; 1.65)
1.52 (1.19; 1.96)

p value for trend

0.001

The variable “parental education” was created as follows: mother´s and father´s educational categories were coded with numbers, where 1 stands
for primary or lower, 2 for vocational, 3 for secondary and 4 for university education. We summed the two variables, creating a numerical
variable reaching from 2 (primary or lower education of both parents) to 8 (university education of both parents). First, we modelled the
association of the 8-categorical variable with depressive symptoms (A). Because of a low frequency of those with points 5-8, we then devided the
variable into 4 categories, where 2=lowest parental education, 3=lower parental education, 4=higher parental education and 5-8=highest parental
education (B). To present the results in a way that enables assessing the combined effects of lowest mother´s and father´s education at the same
time, we have inversely re-coded the variable as well (B). All associations are adjusted for both age and sex.

Supplemental Figure S1 Flowchart
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