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Introduction

Mental health problems in children and adolescents,
such as anxieties, depressiveness, conduct problems,
hyperactivity-inattention and peer relationship prob-
lems, are key health issues in childhood and adoles-

cence and, therefore, are of great public health
concern. These problems often seriously burden the
individual as well as their social environment and
may be associated with functional impairment in the
family and at school. The prevalence of mental health
problems among children and adolescents is, apart
from chronic diseases, discussed to be contributing to
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the so called ‘‘new morbidity’’ in childhood and
adolescence [18].

Prevalence rates of mental health problems in chil-
dren and adolescents vary widely not only due to dif-
ferent methods of assessment but also due to different
study designs. In a recent review of 29 German studies
from the years 1952–2003 a range of 10.3–29.9% of
emotional and behavioural disorders was found, with a
mean prevalence of 17.2% [2]. In an international re-
view Ihle and Esser [14] reported a median of 18% for
periodic prevalence rates of mental disorders in chil-
dren and adolescents with a range of 6.8–37.4% but with
three-quarters of the estimates ranging between 15 and
22%. Previous studies were often restricted and either
referred to clinical [3], local or regional samples [10, 29]
which could not really be generalized, or examined only
a part of the child and adolescent age spectrum [17, 25].
Furthermore, determinants of prevalence rates of
mental health problems are to be seen in the heteroge-
neity and complexity of psychopathological disorders
in children and adolescents as well as the developmental
psychopathology during the course of the single disor-
ders. Also the various definitions of threshold levels and
the variable consideration of multi-informant sources
contribute to the range of variation in the literature. The
more concordance between different sources (e.g. tea-
cher, parent or self report) is asked the lower are the
prevalence estimates. Additional inclusion of functional
impairment also lowers the prevalence of mental health
problems [cp. 5, 20 in this issue].

The assessment of prevalence rates of mental
health problems in children and adolescents raises
several methodological problems, particularly in large
and population-based epidemiological studies. A
diagnostic interview based on classification systems
like ICD-10 or DSM-IV performed by a clinician in a
representative sample may currently be considered as
gold standard. But this is in conflict with time and
cost constraints. One way out consists in a screening
for psychopathological problems based on written
questionnaires with good psychometric properties [1]
as conducted in the KiGGS study. However, it has to
be taken into account that screenings do not lead
automatically to clinically justified diagnoses.

Up to now there was little reliable population-based
data on the prevalence of mental health problems in
children and adolescents in the general population of
Germany for the complete age range from 3 to
17 years. The KiGGS study together with the BELLA
study now provides information about the prevalence
of psychopathological problems in children and ado-
lescents in a nationally representative sample. KiGGS
on the one hand covers the entire age spectrum from 3
to 17 years in a large sample (n = 14,863) with a
screening for psychopathological problems. The
BELLA study (n = 2,863) provides further categorical

and dimensional assessment of mental health prob-
lems for a randomly drawn subsample of KiGGS with a
restricted age range (7–17 years) [cp. 19]. So, amongst
others, not only the standard strengths and difficulties
questionnaire (SDQ) [21] was used, but also the SDQ
impact supplement [6, 8], which covers aspects of
impairment see [20].

The SDQ [9, 21] is a brief, comprehensive and well
recognized screening tool which is easy to administer.
It addresses a number of negative and positive
behavioural attributes, its subscales and items corre-
spond to the major categories and criteria of the
current psychiatric classification systems like ICD-10
or DSM-IV [4]. Some specific psychiatric problems
and several mono-symptomatic disorders are not
covered by the SDQ. Some of these were also exam-
ined in the KiGGS study, e.g. characteristics of eating
disorders (assessed with the SCOFF questionnaire)
[12] or additional information about ADHD [23], also
presented in another paper of this issue [13].

First categorical analyses of the psychopathological
screening in the KiGGS study have already been
published elsewhere [11]. This paper aims to report
mainly prevalence rates of several groups with
broadly defined psychopathological problems which
may be at risk for child psychiatric disorders and to
examine moderating effects of fine-grained subgroups
according to gender, age, socio-economic and
migration status.

Methods

j Procedure and sample

The KiGGS study is a nationwide representative cross-
sectional health interview and examination survey
with a total population of 17,641 children and ado-
lescents aged 0–17 years. The participants were
medically and physically examined and tested. Par-
ents and, from 11 years on also the children and
adolescents themselves, filled in an extensive self-
administered questionnaire including psychological
and social testing. The data was collected from May
2003 to May 2006 at 167 representatively selected
sample points all over Germany. The aim of the
KiGGS study was to ascertain for the first time con-
junct data on physical, psychological and social health
issues according to the WHO health definition [28]
for the entire age range from 0 to 17 years. More
details concerning the objectives, design and mea-
surements of the KiGGS study can be found in [16].
The psychopathological screening was effected for age
3–17 years. Of a total of 14,836 children and adoles-
cents from 3 to 17 years, valid parent-rated SDQs
(problems screener) were computable for 14,478
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participants (7,376 boys and 7,102 girls). An SDQ
was counted as valid if all five subscales could be
computed according to the SPSS syntax algorithm
available from http://www.sdqinfo.com/e6.html.

j Instruments

The SDQ is a short screening instrument of 25 items
that contains five different subscales measuring:
emotional symptoms, conduct problems, hyperactiv-
ity-inattention, peer relationship problems and pro-
social behaviour [9]. Each of the items of the SDQ is
scored on a 3-point Likert scale with 0 = not true,
1 = somewhat true or 2 = certainly true, with higher
scores indicating greater problems, except for proso-
cial behaviour, where a higher score indicates more
positive behaviour. A total difficulties score (range 0–
40) is obtained by summing the scores of the emo-
tional symptoms, conduct problems, inattention-
hyperactivity, and peer problems. The psychometric
properties of the SDQ are satisfactory to good and its
subscales are valid with the corresponding child
psychiatric diagnostic categories [1, 4, 7]. For the
present analyses, the SDQ parent version was used.
The original version is designed for parents of 4- to
16-year-old children. In the KiGGS study this age
band was extended to parents of 3- to 17-year-olds.
The SDQ has been standardised in several countries.
To determine the proportions classified as borderline
or abnormal in the total difficulties score and in the
five SDQ subscales we refer in this paper to the
available German normative data [26, 27]. This differs
only slightly from a former description of the sample,
where the norms of the large representative sample
of the United Kingdom (UK) were applied [11].
German normative data is available for the age range
6–16 years.

Socio-economic status (SES) with the categories
�low’, �middle’ and �high’ was assessed with the Winkler
Index for social strata [24]. Children with at least one
parent not born in Germany or with both parents
having a foreign citizenship were defined as migrants
[22].

j Statistical analyses

The statistical analyses are based on the weighted
sample data to represent the structure of the German
population regarding age, gender, geographical region,
and citizenship (reference data 31.12.2004). The num-
ber of cases reported in tables is for weighted data and
thus might deviate from the number of cases reported
in the former description of the sample.

To test the validity of the internal structure of the
SDQ, a principal component factor analysis (PCA)

with varimax rotation was performed. The number of
extracted factors was a priori fixed at five in order to
facilitate direct comparisons with the proposed fac-
torial structure.

Descriptive statistics (mean and standard devia-
tion) for the SDQ subscales and the total difficulties
score are presented for the total sample and by age
groups, gender, socio-economic status and migration
status. Since one of the major public health objectives
of the KiGGS study was to define risk groups, the
categories �borderline’ and �abnormal’ are pooled to
�borderline or abnormal’. Individuals in the pooled
category are considered to be �at risk’ for mental
health problems. Percentages and confidence intervals
were calculated. Differences between groups with 95%
confidence intervals that do not overlap are consid-
ered significant at the P < 0.05 level.

Analysis of variance (ANOVA) modelling was
performed to determine the effects of age, gender,
socio-economic status and migration status. Inter-
action of age and gender and interaction of SES and
migration background was included in the models.
If these terms were not significant (P ‡ 0.05) they
were removed from the models. If a term was sig-
nificant, 1-way-ANOVA was performed separately
for age and gender, for SES and migration status
respectively. Post hoc significance for age and so-
cio-economic status was tested with the Scheffé
procedure.

All statistical analyses were performed with SPSS
15.0. Confidence intervals were calculated with the
SPSS-Module ‘‘Complex samples’’.

Results

j Factorial validity and reliability

Principal component factor analysis (PCA) (not
shown in table) resulted a replication of the five
original SDQ subscales after rotation of the five ex-
tracted factors with initial eigenvalues greater than 1.
The 5-factor solution explained 44.3% of the total
variance. The patterns of the rotated loadings cor-
responded to the original SDQ subscales. Almost all
items had their highest loadings on the extracted
factors, except item 7 (‘‘Obedient’’) that had its
highest loading on the prosocial behaviour instead
the conduct problems subscale. Although containing
just five items each, internal consistency was satis-
factory to good for most of the SDQ subscales.
Assessment of reliability with Cronbach’s alpha was
0.80 for the total difficulties score and ranged from
0.53 (conduct problems subscale) to 0.77 (hyperac-
tivity/inattention subscale) for the total sample (for
details see [11]).
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j Percentages and moderating effects

A total of 18.5% children and adolescents were clas-
sified borderline or abnormal in the total difficulties
score and thus defined as a risk group for mental
health problems (Table 1). Boys were significantly
more affected than girls. Emotional problems were
slightly higher for girls than boys, whereas conduct
problems, hyperactivity/inattention, and peer prob-
lems were significantly higher for boys. Prosocial
behaviour was significantly better for girls.

Age and gender effects are shown in Tables 2 and
3. Significant interactions between gender and age
were found for the total difficulties (df = 3; F = 5.00;
P = 0.002), the emotional symptoms (df = 3;
F = 15.86; P < 0.001), the conduct problems (df = 3;
F = 3.56; P = 0.014) and the hyperactivity-inattention
(df = 3; F = 10.38; P < 0.001) score.

Because interactions between gender and age were
statistically significant for the indicated scores, 1-way-
ANOVA was performed separately for each category.
The analyses of gender effects showed a significant
influence for all SDQ subscale scores and the total
difficulties score. Except for the age group from 3 to
6 years, girls exhibited significantly more emotional
symptoms; regarding prosocial behaviour girls
showed significantly higher scores (indicating better
prosocial behaviour) than boys in all age groups
(gender specific analyses layered for age not shown in
table). Age too had a significant influence on all
SDQ subscale scores and the total difficulties score
(Table 3). However, age trends were not monotonous.
Older teenagers (aged 14–17 years) had significantly
lower total difficulties and hyperactivity-inattention
scores than any other age group, whereas the 3- to
6-year-old group differed significantly from the other
age groups regarding the conduct problems scale.
Post hoc analysis (not presented in table) showed that
the peer problems score was significantly higher in
the 11–13 year group and the older teenagers than in
the younger age groups. The absolute mean differ-
ences between the age groups though were marginal.

Socio-economic status (df = 2; F = 336.77;
P < 0.001) and migration status (df = 1; F = 40.28;
P < 0.001) had a significant effect on the total diffi-
culties score as well on the hyperactivity-inattention
(SES: df = 2; F = 272.73; P < 0.001; migration status:
df = 1; F = 4.87; P < 0.027) and the peer problems
scores (SES: df = 2; F = 149.11; P < 0.001; migration
status: df = 1; F = 209.01; P < 0.001). Regarding the
emotional symptoms score, socio-economic status
(df = 2; F = 94.69; P < 0.001) had a significant
influence, whereas migration status (df = 2; F = 3.49;
P = 0.062) did not. The same was seen for the conduct
problems score (SES: df = 2; F = 152.01; P < 0.001;
migration status: df = 1; F = 0.12; P < 0.744). A sig-
nificant interaction between socio-economic status
and migration status was found for the prosocial
behaviour score (df = 2; F = 3.29; P = 0.037). 1-way-
ANOVA showed a significant effect for socio-eco-
nomic status (df = 2; F = 20.47; P < 0.001) but not
for migration status (df = 1; F = 0.04; P = 0.837).
Post hoc analyses showed that SES categories �high’,

Table 1 Proportions classified as
borderline or abnormal for parent-
rated SDQ scores

SDQ (subscale) Total sample Boys Girls

Total difficulties score % [95% KI] 18.5 [17.7–19.3] 22.0 [20.9–23.2] 14.8 [13.9–15.8]
Emotional symptoms % [95% KI] 16.3 [15.6–17.0] 15.5 [14.5–16.5] 17.2 [16.3–18.2]
Conduct problems % [95% KI] 14.8 [14.1–15.6] 17.6 [16.6–18.7] 11.9 [11.1–12.8]
Hyperactivity-inattention % [95% KI] 13.9 [13.2–14.5] 18.2 [17.1–19.3] 9.3 [8.7–10.0]
Peer problems % [95% KI] 11.5 [10.9–12.1] 13.1 [12.1–14.1] 9.9 [9.2–10.6]
Prosocial behavior % [95% KI] 10.7 [10.1–11.3] 13.7 [12.8–14.6] 7.5 [6.9–8.2]

aBorderline or abnormal defined as a score for total difficulties ‡13, for emotional symptoms ‡4, for conduct problems
‡4, for hyperactivity-inattention ‡6, for peer problems ‡4, for prosocial behaviour £5

Table 2 Scale means by gender for parent rated SDQ scores (age range 3–
17 years)

KiGGS sample Gender effects
(two-tailed)

Sample size N = 14,843 N = 7,597 N = 7,247
Total
sample

Boys Girls F-Valuea P

Total difficulties
score

8.2 (5.1) 8.8 (5.3) 7.6 (4.8) 199.50 <0.001

Emotional symptoms 1.8 (1.8) 1.7 (1.8) 1.9 (1.8) 42.78 <0.001
Conduct problems 1.9 (1.5) 2.1 (1.6) 1.6 (1.4) 152.56 <0.001
Hyperactivity-

inattention
3.1 (2.3) 3.5 (2.3) 2.6 (2.1) 524.01 <0.001

Peer problems 1.4 (1.6) 1.6 (1.7) 1.3 (1.5) 76.46b <0.001
Prosocial behavior 7.8 (1.7) 7.5 (1.8) 8.1 (1.6) 339.84b <0.001

Data is presented as mean (SD) unless indicated otherwise
aDegrees of freedom = 1
bInteraction between age and gender not significant. Term therefore removed
from the model
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�middle’ and �low’ differed significantly from each
other in every single SDQ subscale and in the total
difficulties score (not shown in table). Adjusted
means were calculated for each category in the
models, but are not presented here. Descriptive mean
SDQ subscale scores and the total difficulties score by
socio-economic status and migration status are shown
in Table 4. Results illustrate that a low socio-eco-
nomic status goes along with higher ratings on all
SDQ subscale scores (except for the prosocial
behaviour subscale, where lower scores were ob-
tained) and for the total difficulties score, indicating a
higher burden of psychopathological problems. Mi-
grants however exhibited a significantly higher total
difficulties mean score and significantly higher means
in the scores for hyperactivity-inattention and peer
problems. The significant interaction between SES
and migration status for the prosocial behaviour
indicates that in comparison with non-migrants, mi-
grants with low SES were displaying higher mean
scores and migrants with high SES were displaying
lower mean scores relative to non-migrants (not
shown in table).

Discussion

Mental health problems contribute significantly to the
so called ‘‘new morbidity’’ in childhood and adoles-
cence. For both prevention and intervention it is
important to know the extent of mental health prob-
lems in the general population as well as in defined
risk groups. In the present study the parent-rated
SDQ was used to assess psychopathological problems
in the general child and adolescent population in a
large and nationally representative sample. The SDQ
had already shown its good psychometric properties
in several clinical and community-based samples [1,
3, 4, 6], as confirmed in this study and in the BELLA
study sample [21]. In the present study, SDQ parent
version data sets of 14,478 participants from 3 to
17 years were under examination.

In a principal component analysis (PCA), the ori-
ginal 5-factor-structure was replicated and thus con-
firmed the original structure of the instrument. In the
total sample, homogeneity of the SDQ total difficulties
scale and the subscales (measured with Cronbach’s

Table 4 Scale means by socioeconomic status and migration status

Parent-rated SDQ score

Total difficulties Emotional symptoms Conduct problems Hyperactivity-Inattention Peer problems Prosocial behavior

Socioeconomic statusa

Low (N = 3,970) 9.9 (5.5) 2.1 (1.9) 2.3 (1.7) 3.7 (2.3) 1.9 (1.7) 7.7 (1.8)
Middle (N = 6,749) 8.0 (4.9) 1.7 (1.8) 1.9 (1.5) 3.1 (2.2) 1.3 (1.6) 7.8 (1.7)
High (N = 3,966) 6.7 (4.5) 1.5 (1.7) 1.7 (1.3) 2.4 (2.1) 1.1 (1.5) 7.9 (1.7)

Migration statusb

Yes (N = 2,349) 9.6 (5.2) 2.0 (1.9) 2.1 (1.5) 3.4 (2.2) 2.1 (1.7) 7.8 (1.8)
No (N = 12,460) 8.0 (5.1) 1.7 (1.8) 1.9 (1.5) 3.0 (2.3) 1.3 (1.6) 7.8 (1.7)

Data is presented as mean (SD)
a159 participants had to be excluded because of incomplete data for socioecomomic status
b34 participants had to be excluded because of incomplete data for migration status

Table 3 Scale means by age for parent rated SDQ scores

SDQ (subscale) Total sample
(N = 14,843)

Age groups Age effects
(two-tailed)

3–6 years
(N = 3,640)

7–10 years
(N = 3,761)

11–13 years
(N = 2,977)

14–17 years
(N = 4,466)

F-Valuea P

Total difficulties score 8.2 (5.1) 8.4 (4.6) 8.5 (5.5) 8.6 (5.4) 7.6 (5.0) 31.47 <0.001
Emotional symptoms 1.8 (1.8) 1.7 (1.6) 1.9 (1.9) 1.9 (1.9) 1.7 (1.8) 24.56 <0.001
Conduct problems 1.9 (1.5) 2.1 (1.4) 1.9 (1.6) 2.0 (1.6) 1.9 (1.5) 15.32 <0.001
Hyperactivity-inattention 3.1 (2.3) 3.3 (2.2) 3.3 (2.4) 3.2 (2.3) 2.6 (2.1) 104.92 <0.001
Peer problems 1.4 (1.6) 1.3 (1.5) 1.4 (1.6) 1.5 (1.7) 1.5 (1.6) 14.89b <0.001
Prosocial behavior 7.8 (1.7) 7.7 (1.7) 8.0 (1.7) 7.8 (1.7) 7.7 (1.8) 28.99b <0.001

Data is presented as mean (SD) unless indicated otherwise
aDegrees of freedom = 3
bInteraction between age and gender not significant. Term therefore removed from the model
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alpha) was generally satisfactory to good and com-
parable to the results found in other clinical and
epidemiological samples [3, 7, 11, 26].

Psychopathological problems in the KiGGS study
were assessed to determine prevalence rates and thus
to define groups at risk for potential psychiatric dis-
orders in the general child and adolescent population.
Former analyses of the present sample based on the
UK cut-off-values resulted in a prevalence rate of
14.7% of subjects classified borderline or abnormal by
the total difficulties score [11]. Using the current
German normative data in the present analysis the
percentage was with 18.5% almost identical with the
German normative sample (18.4%) [26]. This finding
is in line with other results, such as the above cited
median prevalence of 18% in the review of Ihle and
Esser [14] or compared to the mean prevalence of
17.2% in the systematic review of Barkmann and
Schulte-Markwort [2].

Beyond the general view, the KiGGS study also
provides well based prevalence rates for various bra-
odband psychopathological problem areas. The per-
centages (emotional symptoms: 16.3%, conduct
problems: 14.8% and hyperactivity/inattention:
13.9%) are not far from each other and reflect about
equal distributions and constitute an important issue
for planning patient care. This is supported by the
following. In a validation study of the parent and
teacher form in a clinical sample [4] ROC analyses
were carried out to assess the predictive accuracy of
the total difficulties score and single SDQ subscale
scores. From children and adolescents who received a
diagnosis on axis I according to the international
classification system ICD-10, patient diagnoses were
assigned to three core diagnostic sub-categories:
emotional disorders, oppositional/conduct disorders
and hyperactivity/attention-deficit disorders [4, 15].
In that study, the AUC1 calculations showed values
around 0.7–0.8 indicating that the SDQ is a helpful
diagnostic screener for daily clinical practice. How-
ever, it has to be taken into account that all SDQ
subscales and the total difficulties score have proved
sensitive to the influence of age, gender, socio-eco-
nomic status. Migration status had a moderating ef-
fect only on the total difficulties, hyperactivity-
inattention and the peer problems score, i.e. exter-
nalizing problems are the main issue in migrants,
which supports daily practical experience. On the
other hand, emotional problems were not moderated
by migration status. Either because there is no dif-

ference or because there is a culturally related
assessment bias for non-reporting.

Surprisingly, no significant interactions were
found between socio-economic status and migration
status in all SDQ subscales except the proscocial
behaviour where migrants with low socio-economic
status—unexpectedly—exhibited better prosocial
behaviour than their non-migrant counterparts, while
migrants with high socio-economic status exhibited
relatively less prosocial behaviour. Whether this
might be related to social intentions and/or the dif-
ferential availability of resources like family coher-
ence remains to be examined in further analyses. Low
socio-economic status went along with higher scores
for the total difficulties score and all SDQ subscale
scores except for the prosocial behaviour score (where
the relation was inverse), indicating a higher burden
of psychopathological problems. These results agree
with the findings of Woerner et al. [26].

Strengths of the KiGGS study include the large and
probabilistic sample giving sufficient statistical power
and guaranteeing an adequate representative mapping
of a heterogeneous population with regard to the
variety of potential mental health problems. The use
of a validated and internationally accepted screening
instrument and the standardized assessment during
the field work must also be mentioned. Important
limitations lie in assessing psychopathological prob-
lems rather than diagnosing psychiatric disorders,
and in the lack of additional information e.g. con-
cerning the impact of the symptoms. However, large
population-based epidemiological studies cannot
achieve everything. More detailed approximations to
child and adolescent mental health problems, addi-
tional criteria as information on functional impair-
ment were assessed in a randomly drawn subsample
of KiGGS, the BELLA-study. Results are presented in
other contributions to this issue.

From the high proportion of boys and girls found to
be �at risk’ for different mental health problems in the
KiGGS study some may have fully-developed psychi-
atric disorders, some may be at increased risk of doing
so in the future, and others may not. As mental health
problems in childhood and adolescence burden the
subject and their family and social environment and
may affect academic achievement and thus have a
potentially persistent impact on the life of an individ-
ual, strengthened societal efforts for prevention are
called for. From a public health point of view, it would
be best to implement measures of early detection of
psychopathological disorders. One possibility could be
to actively look up for children in families at risk. In
addition, secondary prevention measures are needed
in terms of low-threshold access to effective support
and treatment institutions. Further, an increased
awareness of parents, child-carers, teachers and health

1AUC area under the curve. Combined value of sensitivity (per-
centage of correctly identified cases) and specificity (percentage of
correctly defined non-cases). An AUC of 0.5 indicates a discrimi-
nation by chance, an AUC of 1.00 indicates a perfect fit of scale
score and clinical diagnosis.
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care professionals to symptoms of mental health pro-
blems may contribute to early detection and interven-
tion, ameliorating the children’s chances to restore
their mental health conditions in time. Hence the re-

sults should help to intensify mental health care efforts
for children and adolescents in Germany.
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