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Abstract

Attention-Deficit/Hyperactivity Disorder (ADHD) and depression/anxiety are often comorbid in children, and
consequences of ADHD are more detrimental in lower socioeconomic levels. The aim of this study was to compare
co-occurrence of ADHD and depression/anxiety with ADHD alone and depression/anxiety alone when the outcome
measure is somatic complaints. Additionally, we examined whether low parental Socio- Economic Position (SEP) were
related to occurrence of ADHD alone, depression/anxiety alone, and co-occurrence. The sample consisted of 12,900
parents who participated in a cross-sectional health survey that included Strengths and Difficulties Questionnaire
(SDQ) and impact supplement. Socio-economic factors were dichotomized into low versus average/high parental
socio-economic position (SEP), abdominal pain, neck pain and headache were categorized as somatic complaints.
Parents described 58 % of the children with ADHD as comorbid with depression/anxiety. Children with ADHD only report
somatic complaints when thedisorder is co-occurring with depression/anxiety. The prevalence of ADHD, depression/
anxiety, or a combination of the two disorders in children, is higher when parents have a low socio-economic position.
Increased awareness of the heterotypic nature of ADHD is needed, especially when interpreting somatic complaints.
There is a pattern of an inverse relationship between mental health and socio-economic position in children when

measured by ADHD and depression/anxiety.
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Introduction

Attention deficit/hyperactivity disorder (ADHD) is the most
common diagnosed neurodevelopmental disorder. Globally ADHD is
expected to affect 3-5% of children, boys four times more frequently
than girls [1]. The disorder is primarily characterized by a co-existence
of problems of attention and hyperactivity, where the outcomes are
difficulties controlling attention, concentration and impulsivity [1].
There is a genetic liability where the risk of a child being diagnosed with
ADHD increases with 57% when a parent is diagnosed ADHD, and
32% if a sibling is diagnosed ADHD [2]. The prevalence of the disorder
is higher in children from low parental socio-economic positions (SEP)
[3]. In a recent review by Danckaerts et al. [4]. ADHD is associated
with poor academic achievement, family- and peer- related problems
and co-occurrence of other disorders. The long-term outcome of
children with ADHD indicates an increased risk for criminal activity
and substance abuse. The disorder is complicated by its heterogeneity,
and evidence suggests high levels of comorbidity between ADHD and
conduct (30-50%), oppositional defiant disorder (40-50%), depression
and anxiety disorder (15-75%) [5]. Both ADHD and depression/
anxiety are associated with significant impairments. The estimated
prevalence of depression and anxiety under the age of 13 is 2.2-6.56%
[5,6]. Because anxiety and depression overlap, there exists a common
disorder. They are considered a part of a larger category called
internalizing syndrome or negative affectivity, and are both variants
of a single mood disorder [7]. Emotional disorders in children can
cause impairment in their health, social life and academic functioning
[8,9]. Children often use somatic complaints as a way to verbalise or
express distress [10] and children with emotional disorders such as
depression and anxiety more frequently report somatic complaints
than children without, and somatic complaints are therefore regarded
as a psychiatric symptom [1,8], Headache, abdominal pain, fatigue,
back pain and musculoskeletal pains are the most commonly reported
somatic complaints in childhood [11]. In some epidemiological studies
ADHD is significantly associated with somatic complaints [12-14].

But it is unclear how this relationship is associated, and to what extent
ADHD alone is related to somatic complaints. In a study by Roessner
et al. [15], they found no effects of ADHD diagnosis on the subscale
of somatic complaints, but when comorbid with chronic tic disorder,
an interaction effect was seen.There is a strong correlation between
mental health and indicators of inequalities in wealth and income [16].
In a longitudinal study based on parental interviews by Wadsworth
and Achenbach [3], on the link between SEP and psychopathology
in children, they found a strong support for an association between
SEP and somatic complaints, depression, anxiety, thought problems,
delinquent and aggressive behaviour Heiervang and colleagues [17]
described in a longitudinal study of children’s mental health a significant
association between low household income, low paternal education and
an increased prevalence of DSM-IV disorders in children aged 7-9. The
majority of research in the Nordic countries on socio-economic status
and health is focused on the adult population. In these countries, where
the standard of living is high, a large degree of the adult population,
especially in lower SEP, struggles with mental health problems [18-20]
causing functional impairments and low levels of quality of life [21-
22]. Mental health problems are here the leading cause of absence due
to sickness and incapacity benefits [23]. Knowing the severe long-term
outcomes of affected health, more research is needed on the relation
between SEP and child health [24].
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The first aim of this study is to compare the risk for having somatic
complaints among children with ADHD alone, depression/anxiety
alone, or a co-occurrence of ADHD and depression/anxiety. We
hypothesize that children with depression/anxiety alone would report
higher levels of somatic complaints than children with ADHD alone.
Further we hypothesize that children with ADHD and depression/
anxiety would report higher levels of somatic complaints than children
with ADHD alone. The second aim of this study is to compare the risk
of having ADHD and/or depression/anxiety when low parental SEP,
compared to ADHD and/or depression/anxiety when average/high
parental SEP. We hypothesize an increase in prevalence of ADHD and/
or depression/anxiety when decreasing SEP.

Children often use somatic complaints as a way to verbalise or
express distress [25] and children with emotional disorders such as
depression and anxiety more frequently report somatic complaints
than children without, and somatic complaints are therefore regarded
as a psychiatric symptom [1,8]. Headache, abdominal pain, fatigue,
back pain and musculoskeletal pains are the most commonly reported
somatic complaints in childhood [11]. In some epidemiological studies
ADHD is significantly associated with somatic complaints [12-14].
But it is unclear how this relationship is associated, and to what extent
ADHD alone is related to somatic complaints. In a study by Roessner
et al. [15], they found no effects of ADHD diagnosis on the subscale of
somatic complaints, but when comorbid with chronic tic disorder, an
interaction effect was seen.

There is a strong correlation between mental health and indicators of
inequalities in wealth and income [16].In a longitudinal study based on
parental interviews by [3] on thelink between SEP and psychopathology
in children, they found a strong support for an association between
SEP and somatic complaints, depression, anxiety, thought problems,
delinquent and aggressive behaviour [17] described in a longitudinal
study of children’s mental health a significant association between low
household income, low paternal education and an increased prevalence
of DSM-IV disorders in children aged 7-9. The majority of research in
the Nordic countries on socio-economic status and health is focused on
the adult population. In these countries, where the standard of living
is high, a large degree of the adult population, especially in lower SEP,
struggles with mental health problems [18-20], causing functional
impairments and low levels of quality of life [21,22].

Methods

Design and participants

This study is based on data from a cross-sectional health survey
of children from third grade primary school to the final year of high
school in Akershus County, Oslo 2002. The study was led by the
Norwegian Health Service Research Centre after initiative from
municipalities in Akershus County requesting a report of health
status and needs for health care services among children and youth.
Akershus County surrounds Oslo and consists of 22 municipalities,
covering urban, suburban and rural areas, both inland and coastline,
with clear socio-economic differences. The present study is based on
data from children from 8 to 13 years (3-7 grade primary school),
where parents responded to the survey concerning their children. To
obtain a representative sample for the County, classes were randomly
selected at each school level. Parents received an information letter
beforehand on the intention of the study and the need for a written
consent. A total number 14,698 (78%) parents participated. The parents
received their questionnaires from the children, given them at school.
It was returned to school in sealed envelopes, where it was delivered to
a contact person for the municipality and from there picked up by the

research administrator. Reminders were sent out once, regarding the
consent form and answers to parent questionnaire. Lack of response
was mainly caused by the children not being at school the day that
the questionnaires were given out, which was caused by school trips,
sick leaves among others. The study was anonymous and voluntary.
Akershus health profile was conducted after approval from the Regional
Committee for Medical and Health Research Ethics

The variables of interest in this study were ADHD, depression/
anxiety and a combination of these, used as dependent variables, and
somatic complaints and SEP used as independent variables. When
categorizing the two disorder groups for comparison, four groups were
created. The children were categorized as having ADHD or depression/
anxiety alone, children positive to both disorders constituted a
comorbid group. Children negative to both ADHD and depression/
anxiety constituted the control group.

Measures

To measure possible ADHD and depression/anxiety in the children,
answers to the Strengths and Difficulties Questionnaire (SDQ) was
used, which is based on the research diagnostic criteria of DSM-IV
[1] SDQ is a brief screening measure that includes parent and teacher
version for children 4-16 years, self-report version for adolescents
11-16 years, and a parent and preschool professional version for 3-4
year-olds. In this study, the parent version was used. SDQ contains five
subscales; peer problems, hyperactivity problems, conduct problems,
emotional problems and pro-social behaviour, each consisting of five
questions [26].

To measure ADHD the hyperactivity-inattention subscale of the
SDQ is used. Responses were summed up to a total score ranging from
0to 10, and recoded into three categories (0-4=Low risk, 5 =Borderline,
6-10=High risk). To measure possible ADHD, a score of “high-risk” on
the SDQ hyperactivity scale (Cronbach’s Alpha=0.76) score is required.

To assess depression/anxiety, scores from the emotional scale of
SDQ questionnaire is used. A score among the 10% high-risk-group
is required. Responses were given on a 10 point scale (0-2=Low risk,
3=Borderline, 4-10=High risk) (Cronbach’s Alpha=0.66). Well aware
that the emotional scale includes complaints of headache, stomach-
ache and sickness, this question was included because of the necessity
to assess a total emotional scale score, and the DSM-IV definition of the
disorder. Pearson correlation between “Often complains of headaches,
stomach-aches or sickness” and the variable “somatic complaints”
(explained further down), was 0.4.

To measure the impact of problems in everyday life, the extended
version of SDQ includes an impact supplement, which was included
in the survey. The DSM-IV definition of both ADHD and depression/
anxiety requires that the high-risk group answered positively to the
impact question (Cronbach’s Alpha on impact scale=0.82). In addition,
duration is essential to characterize ADHD and depression/anxiety,
classified as persistency for at least 6 months. Finally, the definition also
required an impact on daily life. Impairment is needed to be present
in two or more settings, with a minimum of three point score. The
remaining children, n=12,127 (94%), negative to ADHD or depression/
anxiety constituted the control group. A total of 12,900 (87,8%)
parents completed the SDQ, necessary to determine possible ADHD
and depression/anxiety. Cut-offs designed for the Nordic population
was used on the subscales, dividing the population into three groups:
10% high-risk group corresponding to scores >90th percentile, 10%
borderline group and 80% low-risk group corresponding to scores
<80th percentile. Goodman originally designed SDQ with higher cut-
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offs, but well-replicated findings of lower mean scores from the Nordic
countries, required custom scores [27,28]. Mental health research
in children has widely adopted SDQ as an instrument to use with
satisfactory external validity against clinical diagnoses [29].

Somatic complaints

Somatic complaints included headache, abdominal pain and neck
pain, and was assessed by asking the parents the frequency of their
child’s complaints within last six months. To be categorized as having
somatic complaints, the frequency of at least one complaint, had to
be “almost every week” or “almost every day”. Headache, abdominal
pain and neck pain were also presented individually, using the same
dichotomization as for somatic complaints, where “almost every week”
and “almost every day” is interpreted as having the specific complaint.

Socio-economic

Position was assessed by the parents’ household income and highest
completed maternal and paternal education, where education had four
categories: primary, junior high school, high school and university.

Characteristics n=12,900%
Boy 6,490 (50.3)
Girl 6,410 (49.7)
Primary school grade
3rd 2,644 (20.5)
4th 2,658 (20.6)
5th 2,593 (20.1)
6th 2,516 (19.5)
7th 2,489 (19.3)
Disorders
Control-non of mentioned disorders 12,127 (94)
ADHD 166 (1.3)
Depression/Anxiety 378 (2.9)
ADHD and Depression/Anxiety 229 (1.8)
Somatic complaints
No 11,484 (89)
Yes 743 (5.8)
Socio-economic
position
Low socio-economic position 2,537 (19.7)
Average/high socio-economic position 9,675 (75)

Table 1: Prevalence of 12,900 children with type of disorder, gender, primary
school grade, somatic complaints and socio-economic position.

ADHD
OR (95% Cl)

No headache
Headache

No abdominal pain
Abdominal pain

1

Somatic complaints !

To create one variable for the socio-economic position (SEP), income
was dichotomized into under the average Norwegian salary in 2002,
and over the average salary. Education level was dichotomized by at
least one parent with education at university level, and no education
at university level for either parent. The criteria for low SEP were:
income less than, or equal to, one average salary for the whole family in
2002, Norway [30] and education-level less than university for at least
one parent. High/average SEP would then include income above one
average salary and at least one parent with education at university level.

Statistical analyses

Analyses were all performed by The Statistical Package for the Social
Sciences (SPSS) v17.0 and cases with missing responses in any of the
chosen variables were removed from analysis. Associations between
ADHD, depression/anxiety and other characteristics of the children and
parents, were explored using bivariate and multivariate logistic regression
with calculation of odds ratio (OR) and confidence intervals (95% CI).
Variables had a significant effect level at 0.05, and were adjusted for age
and school grade. Cronbachs Alpha was used on SDQ hyperactivity-
inattention subscale, emotional subscale and impact scale to explore
internal reliability. Correlations of independent variables (gender, grade,
somatic complaints and SEP) were explored using Spearman’s rho.

Results

Prevalence of children with ADHD, depression/anxiety and
comorbidity

Table 1 presents the prevalence of 12,900 children grade 3-7, with
and without ADHD and depression/anxiety or a combination of the
two. A total of 773 (6%) children were positive to ADHD or depression/
anxiety, within this group of 773, 229 (29.6%) children had concurrent
comorbidity. According to parent-report, this study defined 1.3%
(166) of the children as having ADHD alone, and 378 (2.9%) children
having depression/anxiety alone, and 229 (1.8%) having both disorders
(Table 1). Within the group of children with ADHD (395), 58% had
comorbidity with depression/anxiety. The estimate for boys exceeded
that for girls, with significant gender differences for ADHD alone (OR
= 5.366***), as well as for the comorbid group (OR = 2.419***). There
was a slightly increased risk for ADHD in 4th grade (OR= 1.720%*).

Somatic complaints and socio-economic position

Table 2 presents the association between the occurrence of ADHD,

Depression/anxiety
OR (95% ClI)
1.
3.771 (2.611- 1.
5.445) 3.335 (2.039-5.455)

Hkk Fkk

Comorbidity
OR (95% ClI)

1.219 (0.426-3.493) 1 1

5.790 (4.042- 4.919 (3.041-7.957)

No neck pain 1.641 (0.576-4.675) 8.295) 1
Neck pain 0.626 (0.085-4.625) 1, 4.867 (2.791-
2.555 (1.530- 8489)
4.267)
] 1. )
) . o Average/high : 2.465 (1.971- :
Socio-economic position Low 3*.?41 (1.380-2.731) 3.082) *2*.*737 (2.063-3.630)

Hkek

OR=0dds-ratio, Cl= confidence interval. Adjusted for gender and primary school grade. Reference category is: Control —negative to ADHD or depression/anxiety.*p<.05,

**p<.01, **p<.001.

Table 2: Logistic regression analysis examining the association between ADHD alone, depression/anxiety alone or comorbidity of the two, and the association of somatic

complaints and socio-economic position.
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Figure 1: Prevalence (%) of somatic complaints in children with ADHD alone,
depression/anxiety alone, comorbidity of the two, and control (neither of the
disorders). Error bars shows Cl 95%.

depression/anxiety and comorbidity, and somatic complaints and SEP.
Figure 1 presents the prevalence of somatic complaints in children
with ADHD, depression/anxiety, comorbidity and the control group
having none of the diagnoses. ADHD alone was not significantly
associated with any of the somatic complaints (Table 2, Figure 1).
There was a strong association between depression/anxiety and all
somatic complaints with abdominal pain having the highest risk: odds
ratio=5.790. Children with depression/anxiety also had the strongest
risk for having headache (OR=3.771). When children had both ADHD
and depression/anxiety, they were strongly associated with all somatic
complaints, but especially for neck pain (OR 4.867) and abdominal pain
(OR=4.919). It was tested whether the association between depression/
anxiety and somatic complaints would be significant when the SDQ
question on somatic complaints was removed from the definition of
depression/anxiety. When removed, the association was still strong
on all somatic complaints, and the question was kept in the definition
since it is an important symptom. There was a significant association
between ADHD, depression/anxiety, comorbidity and low SEP (Table
2), with the comorbid group being most strongly related (OR =
2.737). Among the children with comorbidity 40.9 % of the children
constituted the group of low SEP, as opposed to the control group where
19.7 % of children were from low SEP. The moderating effect of SEP
on somatic complaints measured by comparing the odds ratio before
and after controlling for SEP revealed no significant effects. However,
bivariate logistic regression confirmed an association between somatic
complaints and low SEP with OR being 1.713***, implying generally
more somatic complaints in all children with parents in low SEP.

Discussion

This study suggests that somatic complaints are not more common
among children having ADHD alone, but rather associated with
depression/anxiety. And in addition that children from lower SEP
families are more at risk for ADHD, depression or anxiety and that
somatic complaint are associated with the conditions.

Prevalence and identification of ADHD and depression/
anxiety

In this study, 3.1 % of the children were identified as “high-risk” for
ADHD, in accordance with global and Norwegian prevalence of ADHD
(American Psychiatric Association 1994) [1]. Other findings report
the worldwide prevalence of ADHD to range from 2.2% to 17.8% [31]
and concluded that population characteristics, methodology features,

diagnostic criteria among others affect the prevalence. We have tried to
be true to the diagnostic criteria of DSM-V, and considered the cultural
differences by using cut-offs designed for the Norwegian population.

Findings of low prevalence (1.7 %) of ADHD in Norwegian children
[17] might be caused by use of SDQ cut-offs designed for an English
population. Comorbidity with ADHD and depression/anxiety of 58 %,
is in agreement with the results of other studies [5,32] indicating the
importance of comorbidity between ADHD and emotional disorders.
A prevalence of 4.7 % children with depression/anxiety is acceptable
compared to other findings [6,32].

Somatic complaints in children with ADHD and/or
depression/anxiety

It was desired to clarify if the presence of significant somatic
complaints in children with ADHD, actually was a result of comorbidity
with depression/anxiety. Children with ADHD alone had no association
with headache, neck pain or abdominal pain. If they were comorbid
with depression/anxiety, they had significant associations on all somatic
complaints, and even higher risk for neck pain than depression/anxiety
alone. Our results stress the importance of addressing the issue of
comorbidity with depression/anxiety in children with ADHD, when
interpreting somatic complaints. However, we cannot clarify any causal
relationship because of the study design. It is important to note the term
somatic complaints, not to be confused with a somatisation syndrome,
which is psychological distress or difficulty expressed through somatic
symptoms without any pathological findings [10,33]. Taken into
account, that some of these children actually had physiologically
explained symptoms, the term somatic complaints were used.

Often, there is no medical cause for somatic complaints [34],
leaving these findings in 80 % of the cases to be related to anxiety, and in
approximately 40 % of the cases related to depression [12,14,35,36]. Both
Egger and colleagues [12] and Holmberg [14] demonstrated a significant
association with ADHD and abdominal pain, neither one considered the
possibility of ADHD as comorbid with depression or anxiety.

The inverse association when low socio-economic position

The relationship between low parental SEP and child mental health
is multifaceted [37,38]. Income is an integral, but partial determinant of
health outcomes, and low parental education is not synonymous with a
lack of knowledge or understanding. But this relationship is important
to clarify for a well-structured public health policy to be able to prevent
or intervene at an early stage. This study left no doubt concerning a
higher prevalence of children having ADHD, and/or depression/
anxiety among children in families of low SEP [39]. The risk for ADHD
in children with low parental SEP was almost doubled, and nearly
1.5 times more likely to meet the diagnostic criteria for depression/
anxiety compared to children with parents in an average/high SEP.
The risk for having both ADHD and depression/anxiety were strongest
when the child were in a family of low SEP (OR=2.737***). This group
also demonstrated a severe association with all somatic complaints,
suggesting these children to be especially susceptible. Additionally they
are as risk of limited access to health services.

There are no unambiguous etiological explanations to ADHD,
the causes are multifactorial with strong genetic liability. Genetic
vulnerability can be aggravated by social hardship, causing children who
are born into a family with low SEP to start their life more disadvantaged
compared to children born into a family of high SEP. Additionally the
prevalence of ADHD is higher in the adult population with low SEP,
compared to the prevalence in the population with average/high SEP.
This increases the chance that a child living in a family with low SEP,
inherits the disorder.
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Strengths and limitations

This study is based on information from a large representative
population in Akershus County, with a response rate of 78%. Selection
of the ADHD and depression/anxiety group was based only on
information from parents. Due to the study design, we cannot say
whether or not the responding parent actually had a well medicated
child diagnosed with ADHD, and therefore not among the high-risk
group.

Lack of cross-informant comparisons was a limitation. Therefore,
parent-report alone must be interpreted cautiously [40]. There is no
knowledge on which of the parents responded. SDQ is reported to
have moderate-to-high predictive sensitivity for detecting ADHD
and depression/anxiety, with a good test-retest reliability [41,42]. It is
important to note that defined cases of disorders were lacking clinical
validity, requiring most results to be interpreted with caution. However,
significant correlations reported in this study, do identify high risk
groups, and by using only clinically diagnosed children, the socio-
economic factor might have been lost [3]. Families of low SEP pay fewer
visits and have less access to doctors. Additionally, the help they receive
is of poorer quality than higher socio-economic families [43]. This poor
quality or lack of seeking help, can potentially lead to later diagnosed
children and more severe outcome caused by deferred diagnosis.

Implications for practice

Health care services and professionals who work with children
need to be aware that somatic complaints may be indicative of
additional complications, such as depression/anxiety. Children known
to have ADHD but whom also complain of somatic problems should be
considered as possibly having comorbid depression/anxiety. This study
also provides evidence that children from families with a low SEP are
at an increased risk of suffering from these diagnoses. Both in the short
and the long run children and families in need of extra support will
benefit from an early detection. Due to higher risk, these children and
families should be of special concern to health care services. The health
care services need to offer these children and families higher priority,
and better health services compared to other families [44]. Through
early identification of a high-risk group, early preventive measures can
be initiated [45]. Thus health care services should include routines that
increase the focus on children with a high degree of somatic complaints,
especially in families with low SEP.

Conclusions

Our results of prevalence of ADHD, depression/anxiety and
comorbidity in children are generally consistent with those provided
in previous research. However, there is a need for understanding the
development of psychopathology in children, in order to provide
the best treatment. It is important to be aware that ADHD is rarely
homotypic when diagnosing children. This study implies that somatic
complaints in children with ADHD, may be a symptom of concurrent
comorbidity with depression or anxiety.

Socio-economic differences do appear when prevalence of ADHD,
depression/anxiety and comorbidity in children is measured. This
corresponds to findings in the adult population.

There is still a lot of research to be done to explain the symptomatic
outcome of comorbid disorders in children with ADHD. The
recognition of an inverse relationship in parental SEP and prevalence
of both ADHD and depression/anxiety in children, may improve
strategies to detect cases at an early stage and thus possibly intervene.
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