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Children and adolescents with low socioeconomic status (SES) suffer from mental health
problems more often than their peers with high SES. The aim of the current study was to
investigate the direct and interactive association between commonly used indicators of SES
and the exposure to stressful life situations in relation to children’s mental health problems.
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The prospective BELLA cohort study is the mental health module of the representative, population-based German National Health Interview and Examination Survey for children and
adolescents (KiGGS). Sample data include 2,111 participants (aged 7–17 years at baseline)
from the first three measurement points (2003–2006, 2004–2007 and 2005–2008). Hierarchical multiple linear regression models were conducted to analyze associations among the
SES indicators household income, parental education and parental unemployment
(assessed at baseline), number of stressful life situations (e.g., parental accident, mental illness or severe financial crises; 1- and 2-year follow-ups) and parent-reported mental health
problems (Strength and Difficulties Questionnaire; 2-year follow-up).
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All indicators of SES separately predicted mental health problems in children and adolescents at the 2-year follow-up. Stressful life situations (between baseline and 2-year followup) and the interaction of parental education and the number of stressful life situations
remained significant in predicting children’s mental health problems after adjustment for
control variables. Thereby, children with higher educated parents showed fewer mental
health problems in a stressful life situation. No moderating effect was found for household
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income and parental employment. Overall, the detected effect sizes were small. Mental
health problems at baseline were the best predictor for mental health problems two years
later.

Conclusions
Children and adolescents with a low SES suffer from multiple stressful life situations and are
exposed to a higher risk of developing mental health problems. The findings suggest that
the reduction of socioeconomic inequalities and interventions for families with low parental
education might help to reduce children’s mental health problems.

Introduction
Socioeconomic inequalities are an important topic in politics, social sciences and public health
research. Families with a low socioeconomic status (SES) are deprived in multiple ways and
suffer from a higher number of stressors related to finances, social relations, employment situations and health complaints than those with a high SES [1, 2]. These socioeconomic inequalities affect not only parents’ but also children’s lives. For instance, children with low SES often
have worse access to education and social participation than their peers with high SES [3].
Moreover, children with low SES suffer more often from health problems than children with
high SES [4]. Results from a time-series analysis of 34 countries from 2002 to 2010 showed
that inequalities between socioeconomic groups increased in many domains of adolescent
health; thereby, adolescents with a low SES are more affected by psychological and physical
symptoms [5].
Worldwide, it is estimated that 13% to 20% of children and adolescents suffer from disabling mental illness [6, 7]. When symptoms of mental health problems occur early in life this
has been shown to increase the risk of mental health problems in adulthood [8, 9].
Children and adolescents with low SES are two to three times more likely to develop mental
health problems than their peers with high SES [10]. In numerous studies, indicators of low
SES (commonly measured by the household income per capita, parental education and parental occupation status) were directly associated with increased mental health problems in children and adolescents [11–13]. Indicators of childhood SES differentiate in predicting the
onset, persistence, and severity of mental disorders [14]. Household income and parental education have a stronger impact on the mental health problems of children and adolescents than
parental unemployment or low occupation status, which refers to a low position in the occupational hierarchy [10]. Furthermore, parents with a university degree are more likely to have
children with higher positive psychological health than children of parents with no university
degree [15].
Additionally, low SES relates to a higher burden in different areas of everyday life and an
exposure to stressful life situations. Studies concluded that negative life events and other stressors are clearly related to socioeconomic position [16] and lower parental education and lower
household income were associated with higher stress levels irrespective of adolescent’s gender
[17]. In more detail, SES is associated with the frequency of stressful life events and stress
responses [18]. Furthermore, the exposure to negative life events and family stress partly
explained the association between SES and the symptoms of mental health problems in a
Swedish sample of adolescents [19]. This is in line with results of a longitudinal study by Koechlin and colleagues (2018) reporting that both childhood stressful life events and lower
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maternal education level significantly predicted adjustment problems in adolescence [20].
Similar findings were reported for the mediating role of life stressors on the relationship
between SES and mental health status in young adults participating in a longitudinal US study
[21]. Altogether, it can be assumed that low SES is associated with more problems and stressful
life situations of the family, which increases the risk of children’s mental health problems. To
date, studies investigating the combined effects of SES indicators and stressful life situations as
well as their influence on mental health problems in children and adolescents are rare.
The objectives of our study were to investigate the direct and interactive effects of low SES
(i.e., household income, parental education and parental unemployment) and stressful life situations in relation to mental health problems in children and adolescents aged 7 to 17 years at
baseline. Blockwise multiple linear regression models were used to identify the direct effects of
SES indicators (measured at baseline) and the number of stressful life situations (measured at
1- and 2-year follow-ups) on children’s mental health problems. The interactive effects of SES
indicators and the number of stressful life situations with regard to children’s mental health
problems were further examined. Additional risk factors for children’s mental health problems
(e.g., family structure, initial mental health problems), along with age and gender were
included in the analyses as control variables. The study uses data from a population-based representative sample of German children and adolescents from the BELLA cohort-study [22].
We focused on the following four hypotheses: i) all indicators of low SES (i.e., household
income, parental education and parental unemployment) are separately associated with more
mental health problems of children and adolescents at the 2-year follow-up, ii) a higher number of stressful life situations is associated with more mental health problems of children and
adolescents at the 2-year follow-up, iii) the interaction of SES indicators with stressful life situations affects children’s and adolescents’ mental health problems (moderation effect), and (iv)
effects remain significant when control variables are added to the model.

Materials and methods
Study design
Analyses are based on the representative and prospective BELLA cohort study, which is the
mental health module of the National Health Interview and Examination Survey for Children
and Adolescents (KiGGS) in Germany [22]. The BELLA cohort study examines a randomly
selected subsample of KiGGS. Potential study participants were chosen in a multistage random
sampling from the official registers of the local residents’ registration offices, including 167
sample points throughout Germany. In the present study, data from the first three measurement points of the BELLA study were used: BELLA baseline assessment (2003–2006), 1-year
follow-up (2004–2007) and 2-year follow-up (2005–2008). Where available, psychometrically
sound and internationally tested measures were used to assess demographic characteristics,
mental health problems and disorders in addition to risk and protective factors (e.g., a stressful
life situation). Data were collected by computer-assisted telephone interviews and subsequent
questionnaires. Parents provided written informed consent on behalf of their 7- to 17-year-old
children. Adolescents aged 14 years or older gave their written informed consent. For all measurement points of the BELLA study, approvals from the ethics committee of the University
Hospital Charité in Berlin and the Federal Commissioner for Data Protection in Germany
were obtained. For further details on design and methods, see Ravens-Sieberer et al. [23].

Participants
In total, a sample of 2,863 children, adolescents (aged 7 to 17 years) and their parents participated in the baseline assessment of the BELLA study. For the present study, longitudinal data
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collected over a period of two years were used (gathered at baseline, 1- and 2-year follow-ups).
BELLA baseline participants were included in the present study if they i) participated in the
2-year follow-up (excluded: n = 673), ii) had valid data on mental health problems at the
2-year follow-up (excluded: n = 56 due to missing data in the Strengths and Difficulties Questionnaire), iii) meet age criteria (9 to 19 years) at the 2-year follow-up (excluded: n = 16 were
younger than 9 years or older than 19 years), and iv) lived together with at least one biological
parent or adoptive parent (excluded: n = 2 living with grandparents/other relatives, n = 3 living
in a children home, n = 2 living on their own). Consequently, data from 2,111 children and
adolescents could be analyzed. For a flow chart for selection of study participants based on
inclusion criteria, see Fig 1.

Measurements
Socioeconomic status. Parents provided information on the most commonly used indicators of SES: equivalent household net income (short: household income), parental education
and parental occupation. The equivalent household net income was calculated by a family’s
approximate monthly net equivalent income adjusted for household size and age-specific
needs of household members (Organization for Economic Cooperation and Development,
OECD-modified equivalence scale: head of household = 1, additional adult household members = 0.5, children = 0.3) [24]. Parental education was measured by the mean of maternal and

Fig 1. Flow chart for selection of study participants based on the inclusion criteria.
https://doi.org/10.1371/journal.pone.0213700.g001
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paternal years of education completed. Parents’ years of education were estimated by using
categories of German school-leaving certificates (e.g., 13 years for German Abitur as the general qualification for university entrance; 10 years for German Mittlere Reife, roughly comparable to American high school diploma; zero years for people still enrolled in school). In
addition, certificates of vocational qualifications were taken into account (e.g., 5 years for a
university degree; 3 years for a completed vocational training; 1.5 years for a completed basic
training, for example to become a parts processor). Thus, the highest educational degree (i.e.,
18 years for a university degree) comprises the regular number of school years completed (i.e.,
13 years) plus the average years of university education (i.e., 5 years) to achieve this educational
attainment in Germany. The current parental occupational status referred to the employment
status as whether at least one parent was unemployed.
Stressful life situation. A stressful life situation is defined by the level of stress caused by
the occurrence of a certain life situation. In this study, the term “life situation” is preferred
because the impact of a stressful life situation does not describe an event at a particular point
in time but rather is seen as a process. At both measurement points (1- and 2-year follow-ups),
parents were asked by means of a list of items if the following situations occurred over the past
12 months: 1) own serious illness or accident, 2) own mental illness, 3) divorce or separation
from a partner, 4) severe financial crisis, 5) loss of employment (respondent or partner), 6) child
problems in school and 7) trouble with the law or legal proceedings. Items were offered with
response options no (0) and yes (1). If the occurrence of a certain life situation was affirmed,
parents were subsequently asked to rate their stress level caused by this situation on a 4-point
scale (not stressful to very stressful). For the present analyses, responses to subsequent questions
were dichotomized into not or little stressful (0) and quite or very stressful (1) and summed up
to an overall score (ranging from 0 to 7) with higher scores indicating more stressful life situations. If certain life situations did not occur, it was included in the sum score as not stressful
(because not experienced) (0). Finally, a sum score was calculated by gathering the overall
scores for both measurement points and covering the additive number of stressful life situations over the investigated two years (ranging from 0 to 14 with higher scores indicating a
higher number of stressful life situations in the family).
Mental health problems. Mental health problems in children and adolescents were
assessed by the parent-reported Strengths and Difficulties Questionnaire (SDQ, [25]) at baseline and 2-year follow-up. The SDQ is a well-established, brief, reliable and valid screening
questionnaire for mental health problems in children and adolescents [26]. For this study, the
Total Difficulties Score was used to cover the four subscales of mental health problems (i.e.,
emotional symptoms, conduct problems, hyperactivity/inattention, and peer relationship
problems) with 20 items and a range from 0 to 40. Higher scores indicated more severe mental
health problems in children and adolescents. The items of the SDQ refer to the last 6 months
and were answered on a three-point scale (not true, somewhat true, certainly true). In the current study, internal consistencies were Cronbach’s α = 0.71 and α = 0.72 for the baseline and
2-year follow-up, respectively.
Control variables (gender, age, family structure, and children’s mental health problems
at baseline). Age (in years), gender (0 = female, 1 = male) and mental health problems of
children and adolescents as well as family structure were assessed at baseline as control variables. Children’s mental health problems were measured by the parent-reported Strengths and
Difficulties Questionnaire [SDQ, 25]; for more detailed information, see paragraph above.
Family structure was operationalized by children’s usual place of residence and dichotomized
into living with both biological parents versus not living with both biological parents. The latter
category included all children living in single-parent families (mother or father only), in step-
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parent families (mother or father with new partner) or living with adoptive parents. All control
variables were included in the multiple linear regression analyses.

Statistical analysis
Descriptive statistical analyses comprised the calculation of frequencies or means and standard
deviations for all analyzed variables. Furthermore, a correlation matrix served to investigate
bivariate associations between indicators of SES, number of stressful life situations, and mental
health problems (baseline and 2-year follow-up). According to Cohen [27], we interpreted a
correlation of r = .1 as small, r = .3 as medium and r = .5 as large. Multiple linear regression
models were calculated using a hierarchical (blockwise) approach to test each of the four
hypotheses with one model. Thus, children’s mental health problems (2-year follow-up) were
predicted by:
Model 1: household income, parental education, parental unemployment (all assessed at
baseline)—testing hypothesis (i),
Model 2: Model 1 plus number of stressful life situations (between baseline and 2-year follow-up)—testing hypothesis (ii),
Model 3: Model 2 plus interaction terms to test moderation effects (household income x
number of stressful life situations, parental education x number of stressful life situations,
parental unemployment x number of stressful life situations)—testing hypothesis (iii), and
Model 4: Model 3 plus control variables (gender, age, gender x age, family structure, mental
health problems; all assessed at baseline)—testing hypothesis (iv).
For the regression analyses, the metric predictors household income and parental education
as well as the control variable age were centered using the grand mean of the sample. Effect
sizes, p-values and corresponding 95% confidence intervals (CI) are reported. The overall fit of
the models was evaluated by adjusted R2 statistics [28], and the significance of changes in
model fit were determined by R2-Change and F-test [29]. To interpret the regression coefficients of the regression models (β), we used guidelines by Cohen [27]: β = .1 indicated a small,
β = .3 a medium and β = .5 a large effect. Prior to model calculations, we replaced missing data
of predictors and control variables using the Expectation-Maximization (EM) algorithm to
include all cases (N = 2111). Missing values were below 2% for all predictors. In addition, a
sensitivity analysis was computed to test the robustness of the results according to the missing
imputation (results with vs. without imputation).
All analyses were computed using IBM SPSS Version 22. The significance level was determined as p < .05 for all analyses.

Results
Sample characteristics
In total, longitudinal data of N = 2,111 children and adolescents (48.7% female) were analyzed.
At baseline, the participants were 7 to 17 years old (M = 11.96, SD = 3.09). Most children lived
with both biological parents (78.4%), 11% of the children and adolescents lived with their
mothers, 0.7% with their fathers or with their mother/father and a new partner (8.3% and
0.4%, respectively), and 0.9% with adoptive or foster parents. In most cases, the mother
responded to questionnaires (baseline: 90.1%, 2-year follow-up: 90.7%).
Concerning the families’ SES, the equivalent household net income was 1,200 Euro, slightly
below the average in Germany [30]. Parents had a mean education of 12.99 years of school and
training (SD = 2.39), which corresponds to the average duration of school attainment in Germany (i.e., 12.65 years as determined in 2000 [31]). The years of education ranged from 1.5 to
18 years with 96.3% of parents having 10 to 18 years of education. In 12.1% of the families, at
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least one parent was unemployed; this finding is comparable to the unemployment rate in Germany (11.7% in 2005), which was published by the Federal Labour Office [32]. Further characteristics of the analyzed sample are presented in Table 1.
In total, n = 897 (42.5%) of parents reported at least one stressful life situation between the
baseline and 2-year follow-up. Within the measurement period of two years, the number of
stressful life situations in the families ranged between zero and ten (M = 0.89, SD = 1.43). Most
frequently, parents mentioned the following stressful life situations: severe financial crisis
(n = 452, 10.7% of families), child problems in school (n = 442, 10.5%), and serious illness or
accident of a parent (n = 330, 7.8%), for all frequencies see Table 2. Several stressful life situations were reported at both measurement points: for instance, a severe financial crisis (n = 121,
5.7%), child problems in school (n = 88, 0.2%) or parental serious illness or accident (n = 59,
2.8%). These life situations repeatedly occurred or seem to be long-lasting stressors for family
life.

Bivariate analyses
The results of the bivariate analyses of household income, parental education, parental unemployment, number of stressful life situations and children’s mental health problems at baseline
and 2-year follow-up are presented in Table 3. Bivariate correlation analyses revealed that a
lower household income, lower parental education, and parental unemployment were associated with higher rates of mental health problems in children and adolescents at baseline and at
the 2-year follow-up (Table 3). For household income and parental unemployment, effect sizes
were significant but small, and for parental education, effect sizes were small to medium.
Table 1. Descriptive characteristics of the study population.
Children and adolescents
(N = 2,111)
n

Valid %

Gender

2,111

Male

1,083

51.3

Female

1,028

48.7

M (SD)

Age (years)
Baseline (7–17 years)

2,111

11.96 (3.09)

2-year follow-up (9–19 years)

2.111

14.09 (3.10)

Parental education (in years)

2,091

12.99 (2.39)

Household income (in 100€/month)

2,102

12.00 (5.82)

Parental unemployment

2,106

None
At least one parent

1,851

87.7

225

12.1

Number of stressful life situations (counted between baseline and 2-year follow-up)

2,111

Family structure

2,107

Living with both biological parents
Living without both biological parents1

0.89 (1.43)

1,655

78.4

452

21.4

SDQ total score
Baseline

2,105

7.86 (5.11)

2-year follow-up

2,111

7.40 (5.10)

Note.
1

, i.e., living in single-parent families, in step-parent families or with adoptive parents
SDQ = Strengths and Difficulties Questionnaire [Goodman, 1997].
https://doi.org/10.1371/journal.pone.0213700.t001
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Table 2. Stressful life situations at all measurement points.
Children and adolescents (N = 2.111)
n (valid %)
Stressful life situations1

T0-T1

T1-T2

Parental serious illness or accident

145 (6.9)

Parental mental illness

100 (4.7)

95 (4.5)

195 (4.6)

50 (2.4)

61 (2.9)

111 (2.6)
452 (10.7)

Divorce or separation from partner
Severe financial crisis

185 (8.8)

Total2
330 (7.8)

217 (10.3)

235 (11.1)

Loss of employment (respondent or partner)

132 (6.3)

116 (5.5)

248 (5.9)

Child problems in school

209 (9.9)

233 (11.0)

442 (10.5)

57 (2.7)

51 (2.4)

108 (2.6)

Trouble with the law or legal proceedings
Note.
1
multiple answers possible
T0 = Baseline, T1 = 1-year follow-up, T2 = 2-year follow-up
2

total of stressful life situations between Baseline and 2-year follow-up.

https://doi.org/10.1371/journal.pone.0213700.t002

Moreover, all three indicators of SES were significantly associated with the number of stressful
life situations. In detail, families with lower household income (r = -.153; p�.01), lower parental education (r = -.116; p�.01), and parental unemployment (r = .163; p�.01) reported more
stressful life situations than families with high SES. Furthermore, more reported stressful life
situations were significantly associated with higher rates of mental health problems in children
and adolescents at the 2-year follow-up (r = .318; p�.01). The mental health problems of children and adolescents measured at baseline were strongly related to mental health problems at
the 2-year follow-up (r = .676, p�.01) (see Table 3).

Multiple linear regression
The results of the hierarchical multiple linear regression are presented in Table 4. Findings by
means of Model 1 (adjusted R2 = .04) indicated that higher household income, higher parental
education and parental employment are significantly associated with lower mental health
problems in children and adolescents at the 2-year follow-up; the corresponding effect sizes
were small according to Cohen [27] and slightly stronger for parental education (β = -.13; p <
.001) than for household income (β = -.07; p = .004) and parental unemployment (β = 0.07; p =
.003).
Findings by means of Model 2 (adjusted R2 = .12) indicated that the number of stressful life
situations contributed significantly to children’s mental health problems at the 2-year followup. More stressful life situations indicated higher rates of children’s mental health problems
(medium effect; β = 0.29; p�.001). In this model, parental education was still associated with
children’s mental health problems, whereas household income and parental unemployment
had no significant effects on children’s mental health problems at the 2-year follow-up.
In Model 3 (adjusted R2 = .13), interaction terms of the independent variables were added
to the previous predictors to investigate moderation effects. For the interaction of parental
education and the number of stressful life situations, a significant (but small) effect on children’s mental health problems was found at the 2-year follow-up (β = -0.08; p = .003). Thus,
children of parents with higher education living in a stressful life situation showed fewer mental health problems than children of parents with lower education living in a stressful life situation. Moreover, parental employment status also moderated the association between the
number of stressful life situations and children’s mental health problems significantly (β =
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Table 3. Pairwise correlation coefficients of indicators of SES, number of stressful life situations, and mental health problems.
Parental
education
(in years, T0,
centred)
Household income (in 100€, T0,
centred)

Unemployment of father
and/or mother

Number of stressful life situations
(counted, between T0 and T2)

SDQ, total
score
(T0, parent
report)

SDQ, total
score
(T2, parent
report)

r

.489��

-.286��

-.153��

-.169��

-.155��

n

2,085

2,098

2,102

2,097

2,102

��

��

��

-.176��

Parental education (in years, T0,
centred)

r

2,091

2,087

2,091

Parental unemployment (father and/or
mother)

r

.163��

.126��

.106��

n

2,106

2,102

2,106

Number of stressful life situations
(counted, between T0 and T2)

r

.249��

.318��

n

2,105

SDQ, total score (T0, parent report)

r

.676��

n

2,105

-.147

n

2,089

-.116

-.197

2,111

Note. T0 = Baseline, T2 = 2-year follow-up, SDQ = Strengths and Difficulties Questionnaire [Goodman, 1997], significant effects in bold.
�

p �.05
p � .01.

��

https://doi.org/10.1371/journal.pone.0213700.t003

-0.06, p = .049). Thus, parental unemployment increases the risk for mental health problems in
children and adolescents in general (main effect) and especially when less stressful life situations were reported (interaction effect). In families with a high number of stressful life situations, parental employment status has no additional negative effect on children’s and
adolescents’ mental health.
Finally, Model 4 (adjusted R2 = .50) included the control variables age, gender, family structure and children’s mental health problems at baseline (in addition to previous predictors and
interaction terms). In this model, none of the single indicators of SES remained statistically
significant; however, the number of stressful life situations continued to be a significant predictor of children’s mental health problems at the 2-year follow-up. Overall, the results of the
moderator analyses (including the control variables) revealed that children are at higher risk of
showing mental health problems if their parents have lower education and report a higher
number of stressful life situations than their peers with a high number of stressful life situations
but higher-educated parents. Therefore, the number of stressful life situations can be attenuated by a higher level of parental education. Our findings revealed the importance of parental
education, but neither household income nor parental unemployment had significant effects
on mental health in children and adolescents at the 2-year follow-up in the final model (Model
4).
The inclusion of control variables (i.e., age, gender, family structure and children’s mental
health problems at baseline) in Model 4 indicated that children’s mental health problems at
baseline were the strongest predictor for their mental health problems at the 2-year follow-up
(β = 0.61; p�.001). Moreover, the age of the participants significantly predicted children’s
mental health problems, with younger children showing more noticeable problems than older
children. Furthermore, a significant interaction of age and gender was observed: boys had a
stronger decrease in mental health problems over time than girls. Living without both biological parents was associated with higher mental health problems at the 2-year follow-up, but this
effect did not reach significance (p = .053). Overall, 50% of the variance in children’s mental
health problems at the 2-year follow up could be explained in the final model.
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Table 4. Relationship between indicators of SES, number of stressful life situations and its interaction on mental health problems in children and adolescents two
years later.
Model 1
B
Intercept

Model 2
β

7.27

p

95% CI of
B

B

<
.001

7.04;7.50

6.41

Model 3
β

p
<
.001

95% CI of
B
6.14;6.64

B

Model 4
β

6.38

p

6.13;6.61

1.90

-0.09;0.01

0.00

-0.06 -.07

.004

-0.11;- -0.04 -.05
0.02

.054

-0.08;- -0.04 -.05
0.00

.093

Parental education (in years, T0,
centered)

-0.28 -.13

<
.001

-0.39;- -0.25 -.12
0.18

<
.001

-0.34;- -0.16 -.08
0.14

.005

1.02

.07

.003

0.34;1.70

B

<
.001

Household income (in 100€, T0,
centered)

Parental unemployment (father and/
or mother)

95% CI of
B

β

p

95% CI of
B

<
.001

1.58;2.23

.00

.910

-0.03;0.04

-0.28;- -0.00 -.00
0.04

.973

-0.09;0.09

0.43

.03

.199

-0.34;0.99

0.91

.06

.033

0.07;1.74

0.19

.01

.550

-0.44;0.83

1.04

.29

<
.001

0.91;1.20

1.04

.29

<
.001

0.88;1.21

0.54

.15

<
.001

0.41;0.67

Household income × number of
stressful life situations

-0.01 -.01

.746

-0.04;0.03 -0.01 -.02

.371

-0.04;0.01

Parental education × number of
stressful life situations

-0.09 -.08

.003

-0.16;0.03 -0.09 -.07

<
.001

-0.13;0.04

Parental unemployment × number of
stressful life situations

-0.39 -.06

.049

-0.77;- -0.24 -.04
0.00

.110

-0.53;0.05

Number of stressful life situations
(counted, between T0 and T2)

Gender of child (male)

.02

.326

-0.16;0.47

Age of child (in years, T0, centered)

-0.11 -.07

0.16

.002

-0.18;0.04

Gender × age of child (T0)

-0.15 -.07

.003

-0.25;0.05

Family structure: without both
biological parents (T0)

0.39

.03

.053

-0.01;0.79

SDQ, total score (T0, parent report)

0.61

.61

<
.001

0.58;0.64

Model fit indices
Adjusted R2

.04

.12

ΔF(df1,df2), p-value

ΔF(3, 2107) = 30.76, p < .001

ΔF(1, 2106) = 197.66, p < .001 ΔF(3, 2103) = 4.19, p = .006

.13

.50
ΔF(5, 2098) = 309.81, p < .001

Note. Model 1: effects of household income, parental education, parental unemployment (all assessed at baseline) on mental health problems in children and adolescents
two years later–testing hypothesis 1; Model 2: Model 1 plus the number of stressful life situations (between baseline and 2-year follow-up)–testing hypothesis 2; Model 3:
Model 2 plus interaction terms to test moderation effects (household income x number of stressful life situations, parental education x number of stressful life situations,
parental unemployment x number of stressful life situations)–testing hypothesis 3; Model 4: Model 3 plus control variables (gender, age, gender x age, family structure,
mental health problems; all assessed at baseline)–testing hypothesis 4.
T0 = Baseline assessment, T2 = 2-year follow-up, SDQ = Strengths and Difficulties Questionnaire [Goodman, 1997], significant effects in bold.
https://doi.org/10.1371/journal.pone.0213700.t004

To test the robustness of the presented results, we compared the models with and without
missing data imputation (statistics not presented). This sensitivity analysis confirmed our
results, indicating similar coefficients, significances and proportions of explained variance.

Discussion
The present study was the first to investigate the direct and interactive association between single indicators of SES and stressful life situations in relation to mental health problems in children and adolescents using data from a large population-based sample from Germany. All
indicators of low SES as well as a high number of stressful life situations were associated with
more mental health problems in children and adolescents. As a main finding of the study, only
number of stressful life situations and the interaction between parental education and number

PLOS ONE | https://doi.org/10.1371/journal.pone.0213700 March 13, 2019

10 / 16

Socioeconomic inequality and mental health problems in children and adolescents in Germany

of stressful life situations remained significant in predicting children’s mental health problems
at the 2-year follow-up after adjustment for fundamental variables. Nonetheless, existing children’s mental health problems at baseline was the strongest predictor of mental health problems at the 2-year follow-up.
In more detail, the study revealed that each indicator of SES separately contributed to children’s mental health problems at the 2-year follow-up; however, the detected effects were
small for household income and parental unemployment, and small to medium for parental
education. Thus, parental education was the strongest predictor, whereby children from families with higher-educated parents showed a lower risk of developing mental health problems
than their peers with lower-educated parents. The importance of parental education within
the indicators of SES was also determined by other studies [33]. McLaughlin et al. [14]
reported in a US nationally representative sample of 5,692 adults that low parental education,
although unrelated to disorder onset, significantly predicted disorder persistence and severity,
whereas financial hardship predicted the onset of disorders at every life-course stage but
showed no relation with disorder persistence or severity. Parental occupation had no significant impact on the onset, persistence and severity of mental disorders [14]. Our results are in
line with previous results of the BELLA study investigating trajectories of mental health problems by maternal education: Children of mothers with low education had significantly more
mental health problems during childhood and adolescence than children of mothers with high
education [34]. Therefore, education not only affects income and occupational success but
also helps people make better decisions about health, marriage, parenting and improves social
interaction [35]. All of these skills are important in addressing the mental health problems of
children and adolescents.
The effects of single SES indicators on children’s mental health problems (Model 1) partly
disappeared when further variables were included (see Models 2 to 4). The results revealed
that SES indicators explain the occurrence of mental health problems in children and adolescents only to some extent and must thus be considered in the context of other influencing circumstances. Families with low SES are exposed to multiple mechanisms of social segregation
and disadvantage [16]. The accumulation of stressors or negative life situations is linked to
these mechanisms. The great advance of this study was to observe the impact of a stressful life
situation within the period of two years and therefore covered a relatively wide but clearly
defined timespan.
Our results indicated that the number of stressful life situations, such as parental mental illness or accident, a severe financial crisis, loss of employment, child’s school problems, divorce
or separation or trouble with the law, are more likely in families with low SES than in those
with high SES. Furthermore, our study findings supported the second hypothesis that a higher
number of stressful life situations is associated with more mental health problems in children
and adolescents at the 2-year follow-up (Model 2). A Norwegian study found comparable
results, whereby the accumulation of negative life events and the presence of family stressors
partly explained the relation between mental health symptoms and SES in children and adolescents aged 11 to 13 years [19]. A National Epidemic Survey from the US with more than
30,000 participants aged 18 to 24 years reported similar results, whereby exposure to a number
of stressful life events was examined as an important pathway through which SES and other
demographic variables impact mental health in young adults [21]. Our study contributes findings to this research field, indicating that these associations are already visible in young children. Previous findings of the BELLA study also showed that mental health problems were
more likely to occur between the ages of 7 and 12 and after the age of 19 years [23] and highlights the importance of including younger children in the examination.
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Moreover, the pathway of stressful life situations through which SES impacts mental health
is also recognizable in intergenerational relations between parents and their children. SESassociated stressful life situations during childhood and adolescence have long-term effects, as
results from a French longitudinal study suggest that the experienced accumulation of negative
childhood situations not only contributes to children’s current mental health problems, such
as depression or anxiety, but also continues to affect their mental health in adulthood [36].
The findings of a review concluded that differential exposure to stress and negative life events
are one of the mechanisms in which socioeconomic inequalities in health are produced in society [16]. Therefore, low SES and the experience of stressful life situations are mutually associated with each other and can therefore affect each other. Intergenerational mobility, i.e., the
possibility of changing an individual’s social position compared to parental social position is
linked to health inequalities, indicating that social advancement has a positive effect on health,
whereas social decline has a negative effect on health [37].
Finally, our study findings partly supported the third hypothesis because of the interaction
of one SES indicator, i.e., parental education, and the number of stressful life situations, which
affected children’s and adolescents’ mental health problems. Household income and parental
unemployment showed no moderation effects on the association between a stressful life situation and children’s mental health problems (Model 4). Therefore, the effect of a stressful life
situation on children’s mental health problems depends on the level of parental education:
children of higher-educated parents are less affected by a stressful life situation and for that
reason less likely to develop mental health problems than their peers with lower-educated
parents. Thus, parental education can be interpreted as a major resource to avoid the development of children’s mental health problems, even if families suffer from stressful life situations.
Possibly, higher educated parents experience life situations less stressful compared to less educated parents and/or are better equipped to handle stressful life situations. Grzywacz and colleagues (2004) found in a cross-sectional analysis a stronger negative impact of daily stressors
on mental health among less educated adults; even if higher-educated adults reported more
daily stressors, stressors reported by those with less education were more severe [38]. Additionally, women with higher education described lower perceived stress and greater control
experiences in everyday life [39] and high education was found to be an important sociodemographic factor of various coping strategies [40]. Individuals with a higher level of education
have more cognitive abilities and a better social position, which also buffers the impact of a
stressful life situation on psychological distress [41]. A high parental education can be considered as one social determinant that provides the knowledge to deal with stressful life situations.
With regard to the common measurements of SES, we assume that the strong impact of parental education can be partly explained as SES indicators built on one another. Concerning intragenerational mobility, educational attainment is an essential aspect of occupational success
and financial resources [42].
Furthermore, our final model (Model 4) indicated that existing mental health problems in
children and adolescents at baseline were the strongest predictor of mental health problems
two years later. The results highlight the importance of persistence and early onset of mental
health problems in childhood. A previous finding of the BELLA study showed that over a
6-year period, 10.2% of all children showed persistent, acute or recurrent mental health problems [23]. Moreover, mental health problems in childhood often persist until adulthood. Findings from the US National Comorbidity Survey stated that half of all lifetime cases start by the
age of 14 [43]. Overall, our study findings underline the focus on longitudinal analyses because
mental health problems in children are a critical issue in this sensitive phase of development
from childhood to adolescence and further on to young adulthood.
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Strengths
The BELLA study is one of the most important cohort-studies that examines mental health
problems in a population-based representative sample of children, adolescents and young
adults in Germany. The strengths of the study are the large sample size and its longitudinal
design, which enables the examination of mental health problems over time, including children aged seven years or older. Our contribution to research involves the analysis of single
indicators of SES, which allows a deeper consideration of the differences between the commonly used indictors of SES. The hierarchical theory-based modeling in linear regression analyses helped to understand the disappearing effect of SES indicators on mental health problems
in children and adolescents. Our results highlight the importance of considering a wider spectrum of living circumstances, e.g., health complaints, schooling, or dealing with difficult situations, in families with a low SES in future research. Finally, examination of the number of
stressful life situations that occurred between different measuring points significantly contributes to a better understanding of the association between low SES and mental health problems
in children and adolescents. This study takes the temporality of these situations into account
and is therefore not limited to a cross-sectional time point.

Limitations
Despite the strengths of this study, some limitations should be considered. First, indicators of
SES were measured only by parent-reports at baseline. No data were available to consider
changes in SES at the follow-up measurement points. Nonetheless, SES indicators such as
parental education are supposed to be relatively stable in this age group. Second, drop-outs
within the cohort of the BELLA study were more frequent for participants with low SES
(2-year follow-up: OR = 1.06; 95% CI = 1.02–1.10) but independent of parent-reported general
health or mental health of children and adolescents as reported by Ravens-Sieberer et al. [23].
Third, because we included young children from age seven or older in our analyses, mental
health problems in children and adolescents were gathered by parent-reports.

Conclusion
In conclusion, the impact of a stressful life situation on mental health problems in children
and adolescents depends on the SES. Children from families with low SES are at higher risk of
suffering from different stressful life situations. Furthermore, a stressful life situation is associated with mental health problems in children and adolescents. For this reason, it is important
to focus not only on the indicators of SES, such as household income, parental education or
parental occupation, but also on the broader current life situation with various burdens of
stress in analyses on the mental health of children and adolescents. For future research, it
would be interesting to examine other indicators (besides SES) that affect the association
between a stressful life situation and children’s mental health, e.g., personal and social
resources (e.g., social support or self-efficiency). In terms of opportunities for intervention and
prevention, the aspect of parental education turned out as the most critical issue. Children
with less educated parents obviously need more support in dealing with stressful life situations
(e.g., parental illness or accident or severe financial crises) than their peers in a comparable situation but with higher-educated parents.
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