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Abstract: Chronic physical health conditions (CPHC) are on the rise in younger age groups and
might have a negative impact on children and adolescents. In a representative sample of Austrian
adolescents aged 10–18 years, internalizing, externalizing, and behavioral problems were assessed
cross-sectionally using the Youth Self-Report and health-related quality of life (HrQoL) using the
KIDSCREEN questionnaire. Sociodemographic variables, life events, and chronic illness specific
parameters were considered as associated variables with mental health problems in individuals with
CPHC. Of 3469 adolescents, 9.4% of girls and 7.1% of boys suffered from a chronic pediatric illness.
Of these individuals, 31.7% and 11.9% had clinically relevant levels of internalizing and externalizing
mental health problems, respectively, compared to 16.3% and 7.1% adolescents without a CPHC.
Anxiety, depression, and social problems were twice as high in this population. Medication intake due
to CPHC and any traumatic life-event were related to mental health problems. All HrQoL domains
were deteriorated in adolescents with a double burden of mental and CPHC, whereas adolescents
with a CPHC without mental health problems did not differ significantly from adolescents without a
chronic illness. Targeted prevention programs for adolescents with a CPHC are urgently needed to
prevent mental health problems in the long term.
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1. Introduction

Chronic physical health conditions (CPHC) are often associated with diverse physical,
psychological, and social functional limitations, leading to a burden of illness over a
sustained period of time [1]. Using a generic or non-categorical definition, chronic health
conditions are defined as disorders having a biological, psychological, or cognitive basis,
last for at least one year, and produce one of the following sequelae: (a) limited function,
activities, or social roles within physical, cognitive, emotional, and social development;
(b) connection with a reliance on medication, special diet, medical devices, or personal
assistance; (c) the need for medical care or related psychological or educational services [2,3].
In the present paper, we refer to chronic physical conditions only.

Epidemiological studies show a range of between 10% and 31% of children and
adolescents who are affected by CPHC, depending on the age range and specific diseases
included [2,4], with a tendency for increasing incidence of several conditions such as
diabetes and cancer [2].
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In the Austrian Health Behavior in School-aged Children (HBSC) survey of 2018, 19%
of adolescents showed a chronic condition, which is an increase compared to 2010 (16%)
and 2006 (14%). An increase by age, especially in girls, has been observed in all three
survey waves. In girls, 16.6% of 11-year-old adolescents reported a CPHC, while this
percentage increased to 24.1% in 17-year-olds. In boys, the prevalence increased from 13.5%
in 11-year-old adolescents to 20.2% in 17-year-olds [5–7]. These are lower rates compared
to data from the United States, where 31% of all US children suffer from a CPHC [8].

Although many people adjust well to a chronic condition, estimates of a psychological
comorbidity in this population amount to 20%, which is about double compared to healthy
young people [9–11]. Further population-based studies and reviews confirmed that people
with CPHC are at an increased risk for behavioral and mental health problems [4,12,13].
However, there is a relative dearth of focus on the impact of CPHC on mental health in chil-
dren and adolescents [2,14]. Cross-sectional associations of CPHC with a preponderance
of internalizing disorders, especially anxiety and depression, compared to externalizing
disorders have been previously reported, while few longitudinal population-based stud-
ies [4,13,15,16] and meta-analyses [14,17] exist. Early age at onset predicted externalizing
problems [16]; other surveys state that illness-specificity or gender is associated with eleva-
tions in externalizing problems [17]. Overall, small sample sizes, a focus on clinical settings,
and a lack of adolescent self-reports have been criticized in previous studies [16]. Existing
meta-analyses highlight the need for a specific focus on younger populations [14], while a
differentiation between childhood and adolescence is necessary, as it is assumed that poor
mental health in this vulnerable population might be associated with CPHC, and a chronic
disease might disrupt normal developmental milestones of this period, such as increased
autonomy from parents [18].

Factors that contribute to the elevated risk of mental health problems in this population
are manifold and may include biological, psychological, and social aspects. Common
stressors in CPHC such as treatment regimens and medical monitoring place significant
demands on families, increase stress not only in the child but also among parents, and may
lead to overdependence in the parent–child relationship [19]. These illness-related demands
may prevent children from engaging in social activities that would strengthen friendships
and self-development. Illness-related demands may even have a more detrimental impact
during adolescent years. The adolescent period is viewed as a critical period of social
development and identity formation. Existing evidence suggests that bio-psychosocial
changes in adolescence (including pubertal hormones associated with changes in the reward
and stress systems) may have a substantial impact on the adjustment of adolescents to their
CPHC. They may see the demands and restrictions imposed by their treatment regimen as a
barrier to this normative experimentation and separation from parents [1]. They are at risk
of delayed attainment of developmental milestones compared to their peers [20]. Trying to
appear as “normal” is a major focus of adolescents with CPHC [21], potentially leading to
more negative illness cognitions, especially in conditions with physical manifestations of
the illness (i.e., insulin pumps in diabetes). Such aspects may put these adolescents more
at risk of experiencing victimization during a period of heightened social development.
Increased levels of peer victimization have consistently been reported [22]. Contemporary
theories view CPHC as a stressor in early development and as an additional barrier to
self-esteem and social development in adolescence [2]. Furthermore, mental illness is
viewed as an outcome of predisposing and precipitating stressors; however, evidence from
epidemiological studies is contradictory [15].

Mental health issues are often neglected in medical care. Adolescents with CPHC are
often not systematically screened for mental health problems, and referral to mental health
care often fails [23,24]. Indeed, the Lancet series on Global Mental Health concluded that
mental health should be incorporated into all aspects of health [2]. Thus, analyzing the
prevalence of behavioral problems and mental health risks of children and adolescents
with a CPHC helps to understand psychosocial consequences and provides information
on who should be screened for mental health problems and the need for prevention in
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this population [17]. Moreover, an in-depth investigation of which sociodemographic
and disease-specific factors contribute to an increased risk for mental health problems in
children and adolescents with CPHC is of high importance for the planning of targeted
prevention efforts.

Although associated with mental health, the concept of health-related quality of life
(HrQoL) can also be regarded as a highly relevant outcome variable for individuals with
CPHC. HrQoL is seen as a “multidimensional construct covering physical, emotional, men-
tal, social, and behavioral components of well-being” (p. 295) and thus provides important
information about how an individual copes with everyday life [25]. All the aforemen-
tioned aspects discussed in relation with an elevated risk for mental health problems in
young people with CPHC (including self-perception, parent-child relation, social relations
with peers, and school environment) are also considered in current HrQoL concepts [26].
Indeed, the existing research suggests that HrQoL and psychosocial functioning might
be impaired in adolescents with CPHC [27]. However, there is also evidence that some
affected adolescents show an impaired HrQoL while others do not, depending on various
factors, such as resilience, personality factors, and family support [28]. Maintaining a good
quality of life despite the adversities associated with CPHC may be one of the key goals in
this population. Thus, investigating the question of who can maintain a high HrQoL and
which factors contribute to an impaired HrQoL is highly relevant, also with regard to the
development of targeted prevention initiatives.

The Mental Health in Austrian Teenagers (MHAT) study is the first large epidemi-
ological study collecting data on mental health in a representative national sample of
adolescents aged 10–18 years in Austria. This study also aims to assess the prevalence
of CPHC in the adolescent population, determining comorbid mental health problems in
adolescents with and without chronic conditions and associated HrQoL. Moreover, risk
factors for developing mental health problems in adolescents with chronic conditions
should be identified.

Therefore, the aims of our study are (1) to test whether adolescents with CPHC
obtained from a representative population survey have higher levels of internalizing and
externalizing mental health problems compared to adolescents without CPHC; (2) to assess
correlates with elevated mental health risks in the population of adolescents with CPHC
including sociodemographic characteristics, disease specific characteristics, chronic diseases
in the family, and stress-full life events, and (3) to assess whether a CPHC per se or in
combination with mental health problems has impact on several HrQoL domains, including
self-perception, family relations, peer-group relations, school performance, and social
acceptance. At the European level, the current study is one of the largest population-based
surveys on this topic and thus provides valuable insights into the impairment in mental
health and HrQoL as well as associated factors that may further guide the development of
preventive efforts for children and adolescents with CPHC.

2. Materials and Methods
2.1. Participants and Recruitment

In this study, we used data from the ‘Mental Health in Austrian Teenagers’ (MHAT)-
study, an epidemiological survey that aimed to obtain the prevalence of mental health
problems in a large representative sample of Austrian adolescents aged 10 to 18 years. The
sample was recruited via schools including all school types in all regions of Austria. First,
all secondary schools in Austria were informed about the study and asked to participate. Of
the schools willing to participate (n = 261), school classes of the 5th, 7th, 9th, and 11th grade
were randomly selected for this study (maximum of 2 classes per school). The selection of
classes was stratified by school type and region, resulting in a selection representative for
the Austrian landscape of schools. Subsequently, all students within the selected classes
were invited to participate, informed about the procedure, and asked to provide informed
consent. Inclusion criteria included (1) to be student of a selected class, (2) provision of
written informed consent, and (3) to have sufficient German language skills to understand
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the questionnaire items. Written informed consent was collected from all participants and
legal representatives prior to the inclusion in the study. Once the informed consent forms
were collected, the participants completed a questionnaire battery to assess the relevant
outcome variables (see below). The questionnaire was either completed in a paper-and-
pencil or online format, based on the technical equipment of schools, during a school lesson
of 50 min. Equivalence between the paper-and-pencil and online questionnaire formats
was confirmed [29]. The whole procedure was moderated by a class teacher who received
detailed instructions on how to moderate the assessment. The feasibility of this procedure
for the teachers was previously checked in a pilot study [30].

Finally, a total of 3610 adolescents from the school sample participated in this study.
The response rate was 47.3%; the most common reason for non-response was failure to bring
signed parental consent to school on the day of data collection. A total of 129 individuals
did not provide data on chronic diseases; thus, a sample of 3481 was finally included in the
analysis.

Ethical approval was obtained from the Ethics Committee of the Medical University of
Vienna (#1134/2013). More details about the sampling, recruitment strategy, and procedures
are published in Zeiler et al. [31] and Wagner et al. [32], both of which are open-access.

2.2. Measures
2.2.1. Sociodemographic Information and Chronic Physical Health Conditions (CPHC)

Apart from sociodemographic information (e.g., sex, age, migration background,
socioeconomic status assessed with the Family Affluence Scale [33], living situation, di-
agnosed somatic and psychiatric disorders in the family) that were used to describe the
sample, data on CPHC, mental health problems, and quality of life were included. CPHC
were self-reported by the adolescents as a yes/no answer to the question, “Do you suf-
fer from a physical illness or handicap diagnosed by a medical doctor?” The following
categories were specified and checked when applicable: diabetes, hypertonia, arthritis,
paralysis, asthma/chronic obstructive bronchitis, epilepsy, migraine/headache, orthopedic
disease, thyroid disease, cancer, heart disease, gastric disease, allergy, physical handicap, or
others (with the possibility of specification). We did not include mental health issues or
obesity. Furthermore, illness onset (age of illness onset in years), as well as the necessity of
regular medication intake due to the CPHC (yes/no) and regular medical visits (yes/no),
were assessed. Allergies were rated as CPHC only when regular medication intake or
regular medical visits were necessary. Chronic health conditions (both physical and mental)
of other family members (parents, sisters) were collected in the same manner. Additionally,
adolescents rated their school performance on a 4-point scale (very good to below average).

2.2.2. Mental Health Problems

The Youth Self-Report (YSR: [34], German version: [35]), a widely used mental health
screening questionnaire [36] to assess emotional and behavioral problems, was used to
obtain the prevalence of adolescents at risk for mental health problems. The 103 problem
items, measuring behavioral and emotional problems on a three-point scale (0 = not true,
1 = somewhat or sometimes true, 2 = very true or often true) over a six-month time
period, are summed into eight syndrome scales (withdrawn, somatic complaints, anx-
ious/depressed, social problems, thought problems, attention problems, delinquent behav-
ior, and aggressive behavior) and three broadband scales (total problem score, internalizing
problems, externalizing problems). For the broadband scales, good internal consistencies
are reported (Cronbach’s alpha > 0.86); for the syndrome scales, Cronbach’s alpha is 0.56–
0.86. YSR ratings are summed per scale and raw-scores are transferred into T-scores using
German norm data. Higher scores indicate higher levels of mental health problems. As
described in the manual, cut-off scores of T > 63 for the broadband scales and T > 69 for the
syndrome scales are used to define clinically relevant high-risk cases.
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2.2.3. Health-Related Quality of Life (HrQoL)

The KIDSCREEN questionnaire [37] was used to obtain several domains of HrQoL,
including a global measure of HrQoL (Kidscreen-10), self-perception, parent relations
and home life, social support and peers, school environment, and bullying (i.e., social
acceptance). This measure can serve as a proxy for psychosocial impairment in different
domains. Items are rated on a 5-point Likert scale. Internal consistencies were good for all
used dimensions (Cronbach alphas of 0.77–0.89). Raw scores were transferred into T-Scores
according to the available German normative data.

2.3. Data Analyses

The statistical analysis was performed with IBM SPSS Statistics 27.0 (IBM Corporation,
Armonk, NY, USA, 2020) A global significance level of α = 0.05 was set for the statistical
tests. First, the prevalence of CPHC and several groups of CPHC was calculated for the
entire sample. Inverse probability weighting by gender and age group was used to adjust
for deviations from the sampling plan, which reflected the Austrian general population of
adolescents. Additionally, prevalence figures were calculated separately for gender. Next,
we compared sociodemographic characteristics between adolescents with vs. without
a CPHC using chi2 tests. Furthermore, we analyzed whether the group of adolescents
with a CPHC differ from those without a CPHC regarding the percentage of clinically
relevant mental health problems (YSR total and syndrome scales) using chi2 tests and
regarding YSR scores using t-tests. To account for multiple testing, the significance level
of tests for differences in the YSR syndrome scales was Bonferroni-corrected (8-syndrome
scale, adjusted α = 0.006). Moreover, we conducted univariate logistic regressions to
predict clinically relevant mental health problems in the sample of adolescents with a
CPHC. In this analysis, clinically relevant mental health problems were defined as scoring
above the clinical cut-off in at least one of the YSR broadband or syndrome scales. We
considered a wide range of sociodemographic variables (gender, age group, family status,
migration background, socioeconomic status, place of residence, parental employment
status), potentially stressful life events (chronic or psychiatric disorders in the family, any
burdensome of traumatic life event), and disease-specific variables (age of onset, number
of CPHCs, necessity of regular medical checks or medication intake due to the chronic
disorder) as potential predictors. Potential predictors with p < 0.10 in the univariate
analyses were further included in a multivariate logistic regression model. Finally, we
conducted general linear models to analyze group differences in HrQoL scores between
adolescents with a CPHC and a comorbid mental health problem, adolescents with a CPHC
but without a mental health problem, and healthy individuals without a CPHC or mental
health problem. Group differences in HrQoL domains were tested on a Bonferroni-adjusted
significance level of α = 0.008.

3. Results
3.1. Prevalence of Chronic Physical Health Conditions

Overall, 8.3% [95%CI: 7.4; 9.2] of the adolescents reported any CPHC, with a slight
preponderance of girls (9.4%, [95%CI: 8.1%; 10.7%]) compared to boys (7.1%, [95%CI: 5.8%,
8.44]). The highest rates were assessed for orthopedic problems (1.9%) and asthma (1.9%),
followed by allergies (1.8%) and headaches including migraine (1.4%). For orthopedic
problems and migraine, the prevalence for girls was about twice as high than for boys. For
all other conditions, the prevalence was below 1% (Table 1). A percentage of 22.5% suffered
from more than one CPHC; 33.7% of those with a CPHC reported regular medication
intake and 39.7% the need for regular medical visits. The mean age of onset was 7.05 years
(SD = 5.61; range 0–12), and the mean duration of illness was 8.23 years (SD = 5.37; range
3–12).
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Table 1. Prevalence of chronic physical health conditions in the total sample and by gender.

Weighted Prevalence 1

Total (n = 3469) Boys (n = 1544) Girls (n = 1925)

Any chronic physical
health conditions 287 (8.3%) 110 (7.1%) 182 (9.4%)

Diabetes/metabolic
disease 10 (0.3%) 5 (0.3%) 5 (0.3%)

Hypertension 2 (0.1%) 2 (0.1%) 0 (0.0%)
Arthritis/rheumatism 11 (0.3%) 2 (0.1%) 9 (0.5%)
Paralysis 1 (<0.1%) 1 (0.1%) 0 (0.0%)
Asthma/bronchitis 65 (1.9%) 32 (2.1%) 32 (1.7%)
Epilepsy 5 (0.1%) 2 (0.2%) 2 (0.1%)
Migraine/headache 49 (1.4%) 14 (0.9%) 37 (1.9%)
Orthopedic disease 65 (1.9%) 21 (1.3%) 46 (2.4%)
Thyroid disease 21 (0.6%) 8 (0.5%) 12 (0.6%)
Cancer/tumor
disease 3 (0.1%) 1 (0.1%) 3 (0.1%)

Heart disease 18 (0.5%) 7 (0.4%) 12 (0.6%)
Enteropathy 4 (0.1%) 0 (0.0%) 4 (0.2%)
Allergy 2 63 (1.8%) 27 (1.8%) 36 (1.9%)
Disability 18 (0.5%) 8 (0.5%) 10 (0.5%)
Other 33 (0.9%) 15 (1.0%) 18 (0.9%)

1 Weighted by gender and age group (inverse probability weighting). 2 Only counted if regular medical consulta-
tion or medication intake was necessary.

Older children were more often affected than younger children (p < 0.001). Moreover,
adolescents with a CPHC reported a higher percentage of having a parent or sibling also
suffering from a CPHC (43.4% vs. 12.6%, p < 0.001) or psychiatric disorder (7.3% vs. 4.0%,
p < 0.001) as well as deteriorated school performance (p = 0.034, Table 2). No differences
were reported for SES, migration background, residency, family status, or parental employ-
ment (Table 2).

Table 2. Sociodemographic characteristics in adolescents with and without a chronic physical health
condition.

Adolescent without
Chronic Physical

Health Conditions
(n = 3.170)

Adolescent with
Chronic Physical

Health Conditions
(n = 311)

chi2 (df) p

Gender 9.983 (1) 0.002
boys 1432 (45.3%) 112 (36.0%)
girls 1726 (54.7%) 199 (64.0%)
missing 12 0

Age group 18.529 (3) <0.001
5th grade 503 (15.9%) 28 (9.0%)
7th grade 822 (25.9%) 66 (21.2%)
9th grade 994 (31.4%) 110 (35.4%)
11th grade 851 (26.8%) 107 (34.4%)

Socioeconomic status
(SES) 0.569 (2) 0.753

low SES 62 (2.0%) 6 (2.0%)
medium SES 772 (25.0%) 71 (23.1%)
high SES 2248 (72.9%) 230 (74.9%)
missing 88 4

Migration background 1 0.237 (1) 0.626
no 2307 (74.1%) 230 (75.4%)
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Table 2. Cont.

Adolescent without
Chronic Physical

Health Conditions
(n = 3.170)

Adolescent with
Chronic Physical

Health Conditions
(n = 311)

chi2 (df) p

yes 805 (25.9%) 75 (24.6%)
missing 58 6

Residency 2 2.760 (1) 0.097
urban 1819 (58.2%) 193 (63.1%)
rural 1308 (41.8%) 113 (36.9%)
missing 43 5

Family status 2.137 (2) 0.343
living with both

parents 2293 (74.5%) 212 (70.9%)

living with single
parent 506 (16.4%) 54 (18.1%)

living in patchwork
family 277 (9.0%) 33 (11.0%)

missing 94 12
Parental employment 0.055 (2) 0.973

both parents 2442 (78.1%) 239 (78.1%)
one parent 598 (19.1%) 58 (19.0%)
no parent 85 (2.7%) 9 (2.9%)
missing 45 5

Chronic physical health
conditions in a parent or
sibling

224.665 (2) <0.001

no 2397 (76.9%) 126 (41.4%)
yes 392 (12.6%) 132 (43.4%)
do not know 327 (10.5%) 46 (15.1%)
missing 54 7

Psychiatric disorder in a
parent or sibling 22.470 (2) <0.001

no 2753 (87.8%) 237 (78.2%)
yes 125 (4.0%) 22 (7.3%)
do not know 257 (8.2%) 44 (14.5%)
missing 35 8

Self-reported school
performance 8.645 (3) 0.034

very good 682 (21.9%) 49 (16.1%)
good 1300 (41.7%) 129 (42.3%)
mediocre 1031 (33.1%) 120 (39.3%)
below average 105 (3.4%) 7 (2.3%)
missing 52 6

1 Migration status if either the adolescent or one parent was not born in Austria. 2 Urban: living in a region with
≥ 10,000 inhabitants; rural: living in a region with < 10,000 inhabitants.

3.2. Prevalence of Mental Health Risk in Adolescents with and without Chronic Physical
Health Conditions

Clinically relevant YSR total problem scores and internalizing problems were almost
twice as high in the group with CPHC (29.4% and 31.7%) compared to adolescents without
a CPHC (14.9% and 16.3%; both p-values < 0.001). Clinically relevant externalizing prob-
lems were also significantly more prevalent in adolescents with a CPHC (11.9% vs. 7.1%;
p = 0.003). Regarding YSR syndrome scales, the prevalence of somatic complaints was
almost threefold (14.2% vs. 5.8%, p < 0.001), and anxiety and depression symptoms were
about twice as high in adolescents with a CPHC (8.9% vs. 4.1%; p = 0.001). Clinically
relevant social problems were about twice as prevalent in the group with a CPHC (4.3%
compared to the adolescents without CPHC (1.9%, p = 0.006)). Social withdrawal, thought
problems, attention problems, dissocial behavior, and aggressive behavior did not signif-
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icantly differ between groups (see Figure 1). When analyzing YSR scores, adolescents
with CPHC had significantly higher levels of mental health problems in all domains (all
p-values < 0.001), while the effect sizes were in the low-to-medium range (see
Supplementary Table S1 for details.)
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Figure 1. Prevalence (%) of clinically relevant mental health problems in adolescents with vs. without
chronic physical health conditions.

3.3. Associated Variables with Mental Health Problems in Chronic Physical Health Conditions

We aimed to identify psychosocial variables associated with mental health problems in
the group of adolescents with CPHC. Univariate analyses identified psychiatric disorders
of a parent or sibling (p = 0.050), any traumatic life event (p = 0.001), and regular medication
intake due to the CPHC (p = 0.001) as associated factors for mental health problems in
adolescents with a CPHC (Table S2). Moreover, the number of CPHCs tended to be
associated with mental health problems (p = 0.089) and was therefore included in the
multivariate model. In the multivariate model, any traumatic life event (p = 0.002) and the
need for regular medication intake (p = 0.001) significantly predicted clinically relevant
mental health problems in adolescents with a CPHC (Table 3). The omnibus model test
yielded a significant result (chi2 (5) = 31.489, p < 0.001; Cox–Snell R2 = 0.104, Nagelkerke
R2 = 0.143).

3.4. Health Related Quality of Life in Adolescents with Chronic Physical Health Conditions and
Mental Health Problems vs. without Mental Health Problems and Healthy Controls

Adolescents with a CPHC and comorbid clinically relevant mental health problems
had by far the lowest HrQoL scores in all domains and strongly differed from chronically ill
adolescents without mental health problems and healthy adolescents (Table 4). Regarding
overall HrQoL, as well as the self-perception and school environment domains, adolescents
with a CPHC but without mental health problems had significantly lower scores compared
to healthy adolescents, whereby mean differences were low. Regarding the parent relations
and home life, social support and peers, and bullying subscales, chronically ill adolescents
without mental health problems did not differ from healthy adolescents.
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Table 3. Multivariate logistic regression model predicting clinically relevant mental health problems
in adolescents with a chronic physical health condition.

Predictor b (SE) Wald p Odds Ratio
(OR) OR 95% CI

Constant 5.718 0.057
Psychiatric disorder of parent or sibling (Ref. no)

do not know 0.587 (0.36) 2.735 0.098 1.80 [0.90; 3.61]
yes 0.995 (0.52) 3.677 0.055 2.71 [0.98; 7.48]

Any potentially traumatizing life event (Ref. no) 1.212 (0.39) 9.914 0.002 3.36 [1.58; 7.15]
More than one chronic physical health condition
(Ref. Single chronic physical health condition) 0.018 (0.39) 0.003 0.956 1.02 [0.54; 1.92]

Needs regular medication intake due to chronic
disease (Ref. no) 0.926 (0.29) 10.570 0.001 2.52 [1.44; 1.41]

Note: Numbers in bold indicate statistically significant p-values (<0.05).

Table 4. Health-related quality of life scores in adolescents with a chronic physical health condition
with and without comorbid mental health problems compared to a healthy control group.

Mean (SD) Test Statistic

Healthy
Adolescents 1

A

Adolescents with
a Chronic Physical
Health Condition

without Comorbid
Mental Health

Problems 2

B

Adolescents a
Chronic Physical

Health
Condition and

Comorbid
Mental Health

Problems 3

C

F p Tukey
Post-Hoc-Tests

KIDSCREEN-10 54.34 (8.93) 51.44 (8.82) 39.23 (10.85) 156.495 <0.001 A,B > C; A > B
Self-Perception 51.51 (8.55) 49.88 (9.16) 40.70 (9.80) 88.947 <0.001 A,B > C; A > B
Parent Relation and Home Life 54.76 (7.94) 53.35 (8.00) 44.22 (11.68) 94.615 <0.001 A,B > C
Social Support and Peers 53.66 (8.11) 52.38 (9.27) 47.52 (10.63) 31.798 <0.001 A,B > C
School Environment 53.58 (8.66) 51.61 (8.24) 44.39 (9.53) 64.395 <0.001 A,B > C; A > B
Bullying (Social Acceptance) 52.74 (7.71) 53.05 (7.12) 45.13 (14.06) 50.143 <0.001 A,B > C

1 Depending on the data availability, the sample size varies between 2172 and 2286. 2 Depending on the data
availability, the sample size varies between 175 and 181. 3 Depending on the data availability, the sample size
varies between 114 and 118.

4. Discussion

In our representative sample of adolescents in Austria, we found that clinically relevant
mental health problems were almost twice as high in adolescents with chronic conditions
(29% vs. 15%), especially for internalizing syndromes such as anxiety and depression (9%
vs. 4%) and social problems (4% vs. 2%). Potentially traumatizing life events and regular
medication intake were related to mental health problems in this population.

This finding is in line with the results of systematic reviews confirming higher preva-
lence rates of anxiety disorders in youths with CPHC compared to the general popula-
tion [38]. Associations between mental disorders and CPHC were reported in 35% of
adolescents in a representative cohort in the US [39]. The combination of physical disorders
and anxiety disorders occurred in 21% of the population. Moreover, some evidence for the
association between anxiety and adverse disease-related outcomes has been revealed for
some of the CPHCs (asthma and inflammatory bowel disease), whereas for others, anxiety
was associated with worse as well as better treatment adherence (diabetes) [38]. However,
in diabetes, internalizing disorders were only elevated in adolescents who were manipu-
lating their insulin dose, whereas rates of psychiatric comorbidity in adolescents without
management problems were comparable to adolescents without a chronic illness [40].
The experience of anxiety is associated with poor prognosis if untreated, as well as with



J. Clin. Med. 2023, 12, 1927 10 of 16

the development of other mental health problems and psychosocial impairments such as
deteriorated academic achievement and peer relationships [38].

Higher levels of depression have been found in adolescents with CPHC, with larger
effect sizes in studies with a higher proportion of girls [17,41]. Reasons for elevated
depression rates have been attributed to the burden of the CPHC (such as symptom
exacerbation, daily care regimen) that in turn can affect social relationships, which are
crucial for positive development, especially in adolescence [21]. Long-term outcome studies
have shown that this comorbidity on the one hand influenced treatment outcome of the
illness (such as decreased metabolic control, treatment adherence increased hospitalization
in diabetes), and on the other hand affected quality of life, disability, and pain from other
diseases (such as heart disease, arthritis) [42]. In adults, comorbidity of a CPHC with
depression increased functional disability and absenteeism from work independent from
the illness type [43]. Our results add to these findings and show that having a CPHC can
lead to a deteriorated school performance, which might have effects on work performance
in adulthood.

The co-occurrence of mental and physical conditions could have synergistic effects
on disability through underlying pathophysiology associated with the functioning of the
autonomous nervous system (sympathetic–adrenal–medullary system) and the neuroen-
docrine system (hypothalamic–pituitary–adrenocortical or HPA axis). Disturbances in
both systems have been associated with anxiety and depression and with a range of phys-
ical disorders mediated by the cumulative burden of chronic somatic and mental health
disease [44].

Other mechanisms include the possibility that depression may exacerbate the disabling
effect of a CPHC through its influence on treatment adherence and health behaviors.
Moreover, depression may interfere with adjustment to physical conditions. Finally, it is
possible that mental comorbidity is a marker of physical condition severity [44].

In summary, there seems to be a vicious cycle that starts with the burden of illness,
potentially leading to mental health problems, which in turn has a negative effect on
treatment outcome and deteriorates the CPHC, leading to an even higher burden of illness
that is associated with worse quality of life and school/work performance. Therefore, it is
crucial to support adolescents with CPHC from the time of diagnosis with psychological
interventions. Illness acceptance and coping with the CPHC and prevention of mental
health problems can be fostered. For those already suffering from a co-morbidity of physical
and mental condition, psychotherapeutic interventions should be provided to disrupt this
vicious circle. A proactive discussion about mental health at the pediatric hospital in
charge of the child and reference to appropriate mental health care services are preferred
by parents of children with CPHC [45]. The application of motivational interviewing
techniques might be useful to foster psychotherapy uptake [24]. Especially for adolescents,
Internet or mobile-based interventions might also be feasible [46].

There is evidence that the COVID-19 pandemic may have further increased mental
health problems (particularly depression, anxiety, and stress symptoms) in children and
adolescents with a CPHC [47,48], which underlies the current importance of mental health
care interventions in this population.

In our study, regular medication intake and the presence of a potentially traumatizing
life event were related to mental health problems with a more than twofold and threefold
increase in risk, respectively. Traumatic life events covered physical and sexual abuse
within the family and bullying at school.

It is a well-known fact that childhood trauma, especially during key periods of CNS
development and maturation, increase the vulnerability for developing mental health
problems such as depression, anxiety, post-traumatic stress disorder, substance use dis-
orders, personality disorders, and schizophrenia. The interaction between biological and
psychosocial risk factors increase the risk for development of psychiatric disorders [49]. It
was previously shown in an adult sample that the history of interpersonal trauma expo-
sure is associated with anxiety symptoms, depressive symptoms, increased alcohol use
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(i.e., frequency and quantity), and trauma-related distress [50]. Furthermore, anxiety and
mood disorders tend to persist into adulthood if untreated [51]. Hence, low-level access
to therapeutic and psychological interventions for trauma is needed in order to prevent
additional mental health problems in this vulnerable population [52]. The need for regular
medication intake may be an indicator for the severity of CPHC, elevating the burden of
disease and therefore the risk for mental health problems and psychological distress [53].

One of our key findings is that HrQoL in adolescents with a physical condition
but without a comorbid mental health problem only marginally differed from healthy
adolescents. However, having an additional mental health problem in chronically ill
patients was associated with distinct deterioration of HrQoL in all domains, including
self-perception, parent relation, peer relation, school environment, and bullying (i.e., social
acceptance).

Self-perception is part of the multidimensional construct of the self-concept that com-
prises global evaluations of the self, such as self-esteem and domain-specific perceptions
such as competence and appearance. Results of a meta-analysis have been inconsistent,
showing both lower and equal self-esteem in children and adolescents with and without
chronic diseases [54]. Our results add to these findings by showing that mental health
problems in adolescents with CPHC are associated with deteriorated self-perception.

Heterogeneous evidence has been found for parent–child relationships in children and
adolescents with CPHC. While on the one hand, lower emotional warmth and higher levels
of control and overprotection were found in families with a child that has a physical illness,
higher levels of neglectful parenting and both higher and lower levels of authoritative
parenting style were also observed compared to families with healthy children [55]. We
found no differences with regards to parent relation between adolescents with and with-
out a chronic condition, only in the subgroup with a double burden of mental problems
and chronic illness. This finding adds to previous findings and may explain conflicting
results. Parental responsiveness (warmth and support) plays a crucial role in psychological
development in general and in the adaption to the physical illness specifically and seems
to be impaired in the group with the double burden of suffering from a chronic illness
and a mental health problem. High expressed emotion in interpersonal interactions is a
well-known maladaptive behavior and a factor contributing to the maintenance of psy-
chiatric disorders [56]. Hence, psychological support should also be provided for parents
when needed. A supportive family environment providing support when needed and
guaranteeing autonomy when possible in the period of adolescence should be a further
aim in psychosocial support in this population. Psychosocial care requirements for children
and adolescents are integrated in clinical practice guidelines for some chronic physical
conditions such as type 1 diabetes [57], while others remain in development [58].

Moreover, peer relations, social acceptance (as opposed to bullying), and school
environment/school performance are markedly deteriorated in the group with a double
burden of mental health problems and a chronic illness. The Avon Longitudinal Study of
Parents and Children exploring mediating factors of the co-occurrence of mental illness
in children and adolescence suggests that a chronic illness may impact functioning and
social development in early adolescence and consequently may lead to the development of
mental illness. In particular, school absenteeism and peer victimization increase this risk
over time [15]. Peer victimization and school disconnectedness have been associated with
mental health problems rather than with CPHC [59]. Interventions fostering positive peer
relationships and opportunities for social inclusion are necessary to avoid bullying and
problems at school.

International surveys revealed a decreased HrQoL in children and adolescents with
chronic conditions and mental health problems [60–63]. The German KIGGS study high-
lighted youths with neuro-dermatitis, obesity, and mental health problems as at-risk groups
for deteriorated HrQoL and as target populations for prevention programs [42]. Both
CPHC and mental conditions need to be targeted for treatment to reduce their possible
joint disability burden [44].
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For future research, a broad range of psychosocial risk factors for the comorbidity
of chronic physical health conditions and mental health problems should be analyzed in
prospective long-term cohort studies so that causal relations can be drawn.

This study has the following limitations. First, the response rate of 47.3% is low.
To detect potential differences between participating and non-participating adolescents,
we used teachers’ ratings for all adolescents [32]. Non-participating students showed
slightly higher school absenteeism and more concentration problems, were less socially
integrated and more socially withdrawn at school, and showed more behavioral problems.
However, effect sizes were very low, and thus we expect a small response bias only. Second,
the cross-sectional design does not allow causal conclusions for predictor analyses, and
potential predictors have to be interpreted with caution. Rather, the findings from this
study should be primarily interpreted in terms of correlations. Third, we exclusively used
adolescent self-reports to assess CPHC and mental health problems. While the reliance on
youth information is useful for internalizing problems, there are other problem areas where
parent or teacher information might be more valid (i.e., such as externalizing problems,
attention problems, or family SES). Thus, externalizing problems might be underreported in
both populations. Moreover, whether mental health problems lead to deteriorated HrQoL
aspects or deteriorated HrQol aspects to mental health problems cannot be answered.
Furthermore, the validity and reliability of CPHC diagnoses can not be regarded as high as
when assessed in a clinical interview. Due to the low number of cases for specific CPHC,
we were not able to answer whether the risk for mental health problems is elevated in
adolescents with specific CPHC.

5. Conclusions

The results from the present study have the following implications: First, there is a
high need for identifying mental health problems in adolescents with CPHC, and therefore,
screening instruments should be implemented in routine service care in pediatric clinics.
This seems all the more important, as the COVID-19 crisis might have further increased
mental health problems in this population. Second, a mental health screening in this popu-
lation should not only include the broad assessment of symptoms of psychiatric disorders,
but also the assessment of significant life events in the past and adverse psychosocial
circumstances (e.g., physical or mental health disorders in other family members), as these
factors seem to be substantially associated with mental health. Third, early interventions
for those positively screened for mental health problems or with deteriorated quality of
life should be provided in order to prevent further deterioration in well-being with all
psychosocial consequences (educational and work performance). Hence, the availability
of multidisciplinary care is important. A stepped-care approach for children and adoles-
cents with chronic physical health conditions also seems important. Such an approach
should span the whole spectrum from universal prevention for those with currently no
mental health problems to selected prevention for those with well-known risk factors for
mental health problems. Thus, those with mental health problems in the early stage could
receive preventative treatment and those with more severe psychiatric symptoms could be
referred to psychotherapeutic treatment. The use of online support services and e-health
approaches might be particularly attractive for young people, ranging from appointment
and medication reminders to delivering interventions such as online cognitive therapy and
self-management strategies [2,64]. Indeed, the COVID-19 pandemic was also regarded as a
catalyst for digital health interventions, and this included the population of adolescents
with chronic conditions [65]. Fourth, apart from mental health problems, HrQoL should be
a key target variable for evaluating the effectiveness of (preventive) interventions in this
population. Implementing targeted risk-reduction strategies in clinical practice should not
only reduce mental disorders in youths with a chronic physical health condition but also
create optimal conditions for the best possible quality of life [64].
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