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Abstract
Chronic conditions are common in childhood. We investigated the associations of childhood chronic conditions reported by 
parents with subsequent self-reported internalizing and externalizing problems in adolescence. A sample of 6290 children 
(3142 boys and 3148 girls) with data on chronic condition reported by parents both at 7 and at 16 years of age was obtained 
from the Northern Finland Birth Cohort 1986 (NFBC 1986), which is a longitudinal 1-year birth cohort (n = 9432) from an 
unselected, regionally defined population. Internalizing and externalizing problems were measured at 8 years of age with 
Rutter Children’s Behavioral Questionnaire by teachers and at 16 years of age with Youth Self-Report by adolescents. When 
studying the effects of history of chronic conditions on these problems at 16 years of age, childhood internalizing and exter-
nalizing problems and social relations were adjusted. A history of chronic condition predicted subsequent somatic complaints 
among all adolescents. Early-onset chronic conditions were related to subsequent externalizing (OR 1.35; 1.02–1.79) and 
attention problems (OR 1.33; 1.01–1.75) and later onset of chronic conditions with internalizing (OR 1.49; 1.22–1.82) and 
thought problems (OR 1.50; 1.18–1.92). The effect was specific for sex and the type of chronic condition.

Conclusion: Childhood chronic conditions predicted internalizing and externalizing problems in adolescence. To prevent 
poor mental health trajectories, children with chronic conditions during their growth to adolescence need early support and 
long-term monitoring.

What is Known:
• Childhood adversities increase the risk of mental disorders.
• Internalizing and externalizing problems have been suggested for measuring childhood and adolescent psychopathologies.
What is New:
• Having a chronic condition (CC) before the age of 7 or later but before the age of 16 had different outcomes in adolescence. The early onset 

predicted externalizing problems, whereas the late onset predicted internalizing problems and thought problems in adolescence. The risk  
of somatic complaints was increased regardless of CC onset time. These findings can reflect more restricted ability to mental processing in 
the younger children.
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Introduction

Chronic conditions (CCs) are the leading cause of disabil-
ity worldwide, having accounted for up to 60% of the global 
burden of disease [1]. CCs are defined by at least 1-year dura-
tion, a need for ongoing medical care and functional limitation 
[2–4]. The prevalence of childhood CCs (such as asthma, cer-
ebral palsy, or juvenile rheumatoid arthritis) can vary a great 
deal (3.5–35%) depending on the source of information, the 
method of information retrieval, and the study population [4]. 
CCs among children and adolescents have and will increase 
[5, 6]. In a large US survey, the end-study prevalence of the 
three subsequent cohorts was 13% in 1994, 25% in 2000, and 
26% in 2006 with substantial turnover with CCs [7].

CCs can threaten one’s physical, social, and psychologi-
cal well-being, increasing, thus, the risk of mental disorders 
[8–10]. In addition, it has been suggested that severe, humiliat-
ing, or frequent symptoms are prone to be more deleterious to 
mental health [11–14]. According to Caspi and Moffitt, mental 
disorders show little causal specificity, morphing within time 
into other conditions and co-morbidities. Thus, generalized 
liability to develop psychopathology, comorbidity, and persis-
tence of disorders over time needs dimensional models. They 
suggested internalizing and externalizing problems for measur-
ing childhood and adolescent psychopathologies [15].

The cross-sectional associations of CCs with externalizing 
and internalizing problems are widely reported [16–22], the 
last being more prevalent [17, 19, 20, 23]. CCs are also specif-
ically linked with social, thought, and attention problems [21, 
24, 25]. Apart from a few large longitudinal population-based 
studies [26–28] and some comprehensive meta-analyses [20, 
23, 29], the majority had small samples and was performed 
in clinical settings with severely ill children. Even in adoles-
cence, more often parents’ and teachers’ reports have been 
studied than adolescents’ own assessments [20, 23].

In our previous study on the longitudinal associations of 
childhood CCs with adolescents’ self-reported health and 
life satisfaction, adolescents with CC tended to adapt and 
be satisfied with their life, but this varied by sex and the age 
of onset and type of CC [10]. In the present study, we now 
explored further whether and how childhood CCs predict 
adolescents’ self-reported internalizing and externalizing 
problems. We hypothesized that childhood CCs increase the 
risk of these problems in adolescence, but this varies by the 
age of onset and type of CC.

Materials and methods

Study design

The Northern Finland Birth Cohort 1986 (NFBC 1986) 
is a longitudinal 1-year birth cohort from an unselected, 

regionally defined population. It consisted of 9,432 live-
born children born between July 1985 and June 1986 in 
the northernmost Finnish provinces, Oulu and Lapland 
[30]. Data collection started before the children’s birth 
with mothers at their first antenatal clinic visit.

The first follow-up data was collected at the autumn of 
the first school year when the children started school and 
were 7 years old (C7). A postal questionnaire was sent to 
the parents of 9,326 children. Responses were obtained 
from the parents of 8,416 children (90%). Later in the 
spring of this first school year, the child being 8 years old 
(C8), the teachers assessed the behavior of 8525 children 
(92%) by responding to their own questionnaire.

The second follow-up was carried out when the chil-
dren were 16 years old (A16). A postal questionnaire to 
9,215 adolescents and another for their parents were sent. 
Responses were obtained from 7,344 adolescents (80%) 
and from the parents of 6985 adolescents (76%). Children 
with intellectual disability (n = 115) were excluded.

Written informed consent was obtained from the par-
ticipants. The research plan was approved by the ethical 
committee of the Northern Ostrobothnia Hospital District. 
Our study design including our previous works on the sub-
jective well-being in adolescence is presented in Fig. 1.

Outcome

Self-reported internalizing and externalizing problems in 
adolescence were measured as an outcome at A16 with the 
widely used and validated 118-item Achenbach’s Youth 
Self-Report (YSR) [31, 32] to assess competence and prob- 
lems during the previous 6 months. We used the 1991 ver-
sion, but data analyses were conducted according to the 
categorization of the 2001 version [30]. Our questionnaire 
lacked six items (cf. below) from the 2001 version.

YSR has eight problem subscales: (a) withdrawn/
depressed (7 items; lacking item “enjoys a little”); (b) 
somatic complaints (10 items); (c) anxious/depressed 
(13 items); (d) social problems (10 items; lacking item 
“jealous”); (e) thought problems (12 items); f) atten-
tion problems (7 items; lacking items “fail to finish” and 
“inattentive”); (g) delinquent behavior (12 items; lack-
ing items “breaks rules” and “tobacco”, but including an 
item on alcohol and drugs); and (h) aggressive behavior 
(17 items). The three response alternatives were “does not 
apply” (0 points), “applies somewhat or occasionally” (1 
point), or “applies very well or often” (2 points). Adoles-
cents who gave responses to all the items of a subscale in 
our questionnaire were included in its analyses [33].

We calculated sum score for YSR total problems includ-
ing all its eight subscales and sum scores for each of these 
subscales [33]. Internalizing problems include withdrawn, 
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somatic complaints and anxious/depressed subscales. As 
somatic complaints may considerably bias our analyses of 
children with CCs [34, 35], we also calculated a sum score 
for internalizing problems without somatic complaints. 
Externalizing problems include delinquent and aggressive 
behaviors.

The Cronbach’s alpha coefficient for YSR total problems 
was 0.93, and for internalizing and externalizing problems, 
it was 0.87, each. In YSR subscales, it ranged 0.62–0.83, 
being the highest for aggressive behavior (0.83), followed 
by anxiety/depression (0.81), somatic complaints (0.74), 
thought problems (0.71), delinquent behavior (0.70), with-
drawal/depression (0.66), attention problems (0.63), and 
social problems (0.62).

The cut-off for possible psychiatric problems in the YSR 
has generally been the 82nd percentile [33]. Thus, the fol-
lowing scores indicated high level of symptoms: withdrawn/
depressed ≥ 5 (82.5%); somatic complaints ≥ 7 (85.7%); anx-
ious/depressed ≥ 7 (84.6%); social problems ≥ 4 (81.8%); 
thought problems ≥ 5 (84.1%); attention problems ≥ 6 
(79.0%); delinquent behavior ≥ 6 (79.4%); aggressive behav-
ior ≥ 11 (83.9%); internalizing problems with somatic com-
plaints ≥ 15 (80.3%) or without ≥ 10 (80.5%); externalizing 
problems ≥ 15 (79.9%); and YSR total problems (81.9%).

Chronic conditions as explanatory variables

The longitudinal data on CCs were obtained from parents 
of 8036 children at C7 and parents of 6680 adolescents at 
A16 by questions (one with open-end) focusing on long-term 
illnesses, disabilities, and handicaps. More detailed infor-
mation (i.e., prevalence by sex and type of CC) has been 
given in our previous report [10]. In the analyses, CCs were 
divided into four age-related groups:

1) Early onset: CC (+  / +) present both C7 and A16 
(n = 494)

2) Recovered: CC ( + / -) present at C7 but not at A16 
(n = 411)

3) Late onset: CC (- / +) not present at C7 but present at 
A16 (n = 767)

4) No CC: CC (-  /-) present neither at C7 nor A16 
(n = 4618)

The data on both data collection times were obtained 
from 6,290 children, and of them, YSR subscales at 
A16 were available as follows: withdrawn/depressed 
(n = 5,579), somatic complaints (n = 5,596), anxious/
depressed (n = 5,367), social problems (n = 5,679), thought 
problems (n = 5,400), attention problems (n = 5,725), 
delinquent behavior (n = 5,620), and aggressive behavior 

Fig. 1   The project on childhood 
chronic condition and subjective 
well-being in adolescence
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(n = 5,534). Internalizing problems with (n = 5,074) and 
without (n = 5,256) somatic complaints, externalizing prob-
lems (n = 5,381), and YSR total problems (n = 4,478) were 
calculated.

Type of CC at C7 was obtained from 6,513 children with 
atopic/asthmatic conditions (i.e., atopic dermatitis, allergic 
rhinitis, asthma) being most common (12.7%) type of CC 
[10]. Children having both atopic/asthmatic CC and any 
other CC (n = 16) at C7 were excluded from these numbers 
due to the small sample size. In the analyses, types of CC 
at C7 were divided into three groups: atopic/asthmatic CC 
(n = 818); other CC (n = 310); and no CC (n = 5,385).

In these, data on YSR subscales was available as fol-
lows: withdrawn/depressed (n = 5,640), somatic complaints 
(n = 5,660), anxious/depressed (n = 5,424), social prob-
lems (n = 5,741), thought problems (n = 5,454), attention 
problems (n = 5,788), delinquent behavior (n = 5,680), and 
aggressive behavior (n = 5,594). Internalizing problems with 
(n = 5,127) and without (n = 5,310) somatic complaints, 
externalizing problems (n = 5,437), and YSR total problems 
(n = 4,518) were calculated.

Other possible confounding factors

Internalizing and externalizing problems at C8 were 
assessed by teachers with the widely used and valid 26-item 
Rutter Children’s Behavioral Questionnaire for teachers 
(RB2) [36, 37]. As these RB2 problems at C8 can bias the 
effect of age- and type-related CCs on the YSR internal-
izing and externalizing problems at A16, we adjusted RB2 
problems in all these analyses.

Socio-demographic status of the family at A16 was 
obtained from the parents’ data. They included family type 
(intact, divorced, reconstructed, single parent), social sta-
tus (professional, skilled worker, unskilled worker, farmer) 
defined by the parent with the highest social status, annual 
family income (lowest, middle, or highest third), and num-
ber of children in the family, i.e., sibship size (1 child, 2–4 
children, 5–10 children, or 10–20 children).

Self-reported social relations at A16 were measured with 
four variables, after dichotomization due to highly skewed 
distribution [38].

1) Time spent with family: “How often do you socialize 
with your family?” The response alternatives were dichoto-
mized (never, seldom or monthly vs. weekly or daily).

2) Perceived parental interest: “Are your parents inter-
ested in your school, hobbies and other things that matter to 
you?” The response alternatives were dichotomized in the 
analyses (never or seldom vs. almost always).

3) Time spent with friends: “How often do you meet 
your friends?” The response alternatives were dichotomized 
(never, seldom or monthly vs. weekly or daily).

4) Number of close friends: “Do you have a close friend 
with whom you can confidentially discuss your matters?” 
The response alternatives were dichotomized (no close 
friends vs. at least one close friend).

Statistical analyses

The IBM® SPSS® Statistics (version 28) for Mac was used 
for statistical analyses. In our previous study with the same 
cohort, we found no significant differences between age- 
or type-related CC groups with respect to sex, family type, 
social status, annual income, sibship size, time spent with 
family, or perceived family time [10]. Thus, we now used the 
Pearson Chi-square test to investigate further these associa-
tions with the number of close friends and time spent with 
friends as well as with RB2 at C8. Similarly, we used it also 
to study characteristics of the adolescents by YSR internal-
izing and externalizing problems at A16 (Table 1).

Internal consistency of YSR was measured with Cron-
bach’s alpha. Multinomial logistic regression with odds 
ratios (OR) and 95% confidence intervals (CI) was used to 
explore the independent association of age- and type-related 
CCs (reference group for both: no CC) with YSR at A16. 
The fully adjusted models included the following covariates: 
sex, family type, sibship size, annual family income, time 
spent with family, perceived parental interest, and time spent 
with friends. The Hosmer and Lemenshow test was used to 
measure the overall fit of the logistic model.

Results

Characteristics of adolescents by CCs, RB2, YSR, 
and loss analyses

There were no significant differences between age- or type-
related CC groups with respect to time spent with friends 
and number of close friends at A16 or RB2 internalizing and 
externalizing problems assessed by teachers at C8.

YSR internalizing and externalizing problems were asso-
ciated with female sex, non-intact family type, the lowest 
third annual family income, and low self-reported social 
relations with the family (i.e., less time spent with family 
and less perceived parental interest) at A16. Less time spent 
with friends was associated with internalizing problems, 
whereas more such time with externalizing problems. Large 
sibship size seemed to be protective against externalizing 
problems (Table 1).

According to loss analyses, there were no differences 
in CC status between responders and non-responders with 
respect to YSR. The non-responders were more often 
boys, lived less often with both parents, and had parents 
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with lower education and lower employment status than 
responders.

Age‑ and type‑related CCs as predictors for YSR

YSR internalizing problems, with and without somatic 
complaints, as well as specific YSR subscales (i.e., anxi-
ety/depression, thought problems, and somatic complaints) 
were associated with CC status. These problems were most  
common among adolescents with CC (- / +) and CC (+ / +).  
Furthermore, YSR total problems differed significantly 
according to CC status (Table 2).

In fully adjusted logistic regression analyses with CC 
(- / -) as reference group, CC (+ / +) was associated with 
internalizing (OR 1.64; 1.20–2.23) and externalizing prob- 
lems (OR 1.35; 1.02–1.79) and YSR total problems (OR 
1.76; 1.23–2.52) at A16. When  YSR subscales were 
separately analyzed, also the risk of somatic complaints, 
attention problems, and delinquent and aggressive behav- 
ior were increased (Table 3). Similarly analyzed, CC (- / +) was  
associated with higher risk for internalizing problems with 
(OR 1.69; 1.33–2.14) and without somatic complaints (OR 
1.54; 1.22–1.94) and total problems (OR 1.65; 1.25–2.19), 
but not with externalizing problems. In subscale analyses, 
CC (- / +) group had a higher risk of thought problems, 
somatic complaints, anxiety/depression, and withdrawal/
depression subscales, whereas adolescents with CC ( + / -)  
had higher risk only of somatic complaints (OR 1.49; 
1.04–2.14) (Table 3).

When the analyses were made separately by sex, CC 
(+ / +) was associated with increased odds of somatic 
complaints (OR 2.02; 1.34–2.93) and delinquent behav-
ior (OR 1.52; 1.03–2.27) only among girls, and CC ( + / -) 
with somatic complaints (OR 2.20; 1.17–4.12) only among 
boys. CC (- / +) was associated with somatic complaints 
(OR 1.38; 1.02–1.86) and anxiety/depression (OR 1.42; 
1.06–1.89) only among girls, but with thought problems 
regardless of sex (ORgirl 1.37; 1.02–1.85 and ORboy 1.87; 
1.23–2.84).

When the most common type of CCs, i.e., atopic/asth-
matic CCs, were separately analyzed, adolescents with 
atopic/asthmatic CC at C7 were at higher risk for internal-
izing problems (OR 1.34; 1.03–1.75), somatic complaints 
(OR 1.58; 1.19–2.09), and delinquent behavior (OR 1.28; 
1.00–1.63) compared to adolescents without a history of CC. 
Other CCs at C7, when separately analyzed, were not associ-
ated with subsequent YSR.

In all the analyses, further adjustments with RB2 at 
C8–i.e., internalizing and externalizing problems assessed 
by the child’s teacher–did not alter the risks.
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Discussion

The large prospective population-based 1-year birth cohort 
(NFBC 1986) showed that CCs during the growth from 
childhood to adolescence were associated with the adoles-
cent’s somatic complaints. Children with the early onset of 
CCs had also over the 1.3-fold higher risk of self-reported 
externalizing and attention problems in adolescence, 
whereas children with late-onset CCs had the 1.5-fold higher 
risk both on self-reported internalizing and thought prob-
lems than children with no CCs. The increased risk of these 
problems was shown even after controlling for their presence 
already in childhood.

Despite the large number of studies on the cross-sectional 
associations between childhood CC and mental health, the 
effect of CC onset age on its consequences has remained 
sparsely studied. In a previous study [39], it was suggested 
that childhood cancer survivors more often need later hos-
pital contacts for mental disorders than their healthy con-
trols, the risk being related to age of onset, not to time since 

diagnosis. The risk was particularly high among children 
under the age of 10 at the time of diagnosis. A recent study 
[40] also showed that children with CCs presented an exces-
sive rate of psychiatric illness already at the age of 10, and 
these CCs continued to be associated with poor mental 
health outcomes at the age of 13 and 15.

In the present study, the follow-up time, the exposure 
(CCs), and/or the outcome (YSR) had a broader range than  
these previous studies. The outcome included  not only 
severe conditions needing mental hospitalization but also  
self-reported internalizing and externalizing problems. Based on  
our results on large birth cohort of over 9000 children fol-
lowed from the age of 7 to the age of 16, chronic condition 
was a challenge for a child regardless of the age of onset.  
Further, only childhood CC with recovery before the age of 
16 appeared to predict solely somatic complaints, but not  
mental problems broadly in adolescence.

In addition to the age of onset, both sex and the type of 
CC play a role. In the present study, only girls with early-
onset CC were at a risk of delinquent behavior. This result 

Table 3   The risk of having self-reported mental problems measured with Youth Self-Report (YSR) in adolescence (A16) according to age-related 
chronic condition (CC), the reference group being subjects with no CC at any age

a Chronic condition both at 7 and at 16 years of age
b Chronic condition at 7 but not at 16 years of age
c Chronic condition at 17 but not at 7 years of age
d Internalizing problems with somatic complaints
e Internalizing problems without somatic complaints
f YSR total problems included all eight YSR subscales
*Reference category: No chronic condition at 7 or at 16 years of age
**Adjusted for sex, family type, annual family income, sibship size, time spent with family, perceived parental interest, time spent with friends
Bold entries reached the level of statistical significance (p < 0.05)

Youth Self-Report Age-related CC*

CC (+ / +)a CC ( + / -)b CC (- / +)c

Crude OR Adjusted** OR Crude OR Adjusted** OR Crude OR Adjusted** OR

Withdrawn/
depressed

1.16 (0.90–1.50) 1.12 (0.82–1.53) 0.89 (0.66–1.20) 0.93 (0.66–1.34) 1.27 (1.04–1.56) 1.30 (1.02–1.64)

Somatic complaints 1.35 (1.03–1.77) 1.67 (1.20–2.32) 1.22 (0.90–1.64) 1.49 (1.04–2.14) 1.36 (1.09–1.69) 1.43 (1.10–1.87)
Anxious/depressed 1.23 (0.94–1.61) 1.33 (0.95–1.85) 0.85 (0.61–1.18) 0.89 (0.60–1.32) 1.31 (1.06–1.63) 1.38 (1.07–1.79)
Social problems 1.25 (0.98–1.59) 1.25 (0.93–1.67) 0.94 (0.71–1.25) 0.93 (0.66–1.31) 1.10 (0.90–1.35) 1.22 (0.97–1.55)
Thought problems 1.04 (0.79–1.38) 1.12 (0.81–1.56) 0.83 (0.60–1.15) 1.01 (0.70–1.46) 1.42 (1.15–1.74) 1.50 (1.18–1.92)
Attention problems 1.10 (0.87–1.39) 1.33 (1.01–1.75) 0.81 (0.61–1.07) 0.91 (0.65–1.27) 1.05 (0.86–1.28) 1.15 (0.91–1.44)
Delinquent behavior 1.19 (0.94–1.52) 1.44 (1.09–1.90) 0.96 (0.73–1.26) 1.07 (0.77–1.47) 1.17 (0.97–1.43) 1.20 (0.95–1.50)
Aggressive behavior 1.27 (0.99–1.64) 1.38 (1.03–1.86) 0.88 (0.64–1.20) 0.92 (0.64–1.33) 0.90 (0.71–1.13) 0.86 (0.66–1.13)
Internalizing  

problemsd
1.36 (1.05–1.75) 1.64 (1.20–2.23) 0.99 (0.74–1.33) 1.18 (0.83–1.67) 1.49 (1.22–1.82) 1.69 (1.33–2.14)

Int. problems  
withoute

1.27 (0.99–1.63) 1.34 (0.98–1.81) 0.94 (0.71–1.26) 1.02 (0.72–1.44) 1.41 (1.16–1.72) 1.54 (1.22–1.94)

Externalizing  
problems

1.22 (0.96–1.56) 1.35 (1.02–1.79) 0.99 (0.75–1.30) 1.11 (0.80–1.54) 1.06 (0.83–1.34) 1.06 (0.83–1.34)

YSR total problemsf 1.38 (1.05–1.81) 1.76 (1.23–2.52) 1.07 (0.78–1.45) 1.10 (0.71–1.70) 1.30 (1.04–1.61) 1.65 (1.25–2.19)
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differs from those of previous studies [20], in which exter-
nalizing problems were more characteristic of boys with  
CC. Instead, in line with the previous studies [41, 42] was our  
finding that children with atopic/asthmatic CC were  
at an increased risk of somatic complaints and delinquent 
behavior in adolescence. This is important finding due to 
high prevalence of atopic and asthmatic conditions [10, 43].

However, personal strengths and abilities to cope and adjust 
can buffer the effects of CCs [3, 18, 44]. A child’s ability to 
adapt to adversities depends on personal factors, such as tem-
perament, level of maturity, and cognitive skills [45, 46]. Age-
specific psychological adaptation mechanisms play a role in 
development of externalizing [47, 48] and internalizing prob-
lems [49] and seem to explain also the differences in YSR pro-
files between the early and late onset age of CC. Furthermore, 
the stage of brain development during stress due to the onset 
of CC may have an impact on future psychopathology [50].

In addition, negative feelings (e.g., uncertainty, frustration, 
guilt, and exhaustion), which are common among parents with 
chronically ill children [51–55], impair parents’ capability to 
provide support for their chronically ill children. Furthermore, 
children and adolescents with CC might be at an increased 
risk of peer victimization [40, 56] and social problems [20], 
but this was not shown in our study. Instead, time spent with 
family and friends was protective against internalizing and 
externalizing problems of adolescents in our study.

Finally, it is important to notice that all adolescents with 
a history of CC reported somatic complaints more often 
than adolescents without it, even if the CC was no longer 
prevalent in adolescence. This parallels with our previous 
study on CCs increasing the risk of poor self-reported health  
[10]. Children and adolescents with a history of CCs may have  
difficulties to differentiate organ- and stress-related symptoms.  
This should be acknowledged when evaluating somatic com-
plaints among children and adolescents with CCs [34, 35].

The strengths of the present study include a large, unse-
lected population with a high participation rate and with pro-
spective data on CCs. Self-reported internalizing and exter-
nalizing problems were examined both with combined scales 
and in detail with eight YSR subscales providing a broad 
picture of the studied associations. Furthermore, we adjusted 
several important covariates such as socio-demographic sta-
tus, social relations, and internalizing and externalizing prob-
lems assessed by teachers already at the child’s age of eight.

There were also limitations in our study. The information 
about CCs was based on parents’ reports, not on verified 
diagnoses, but at least severe conditions were most probably 
well-known and correctly reported by the parents. Further, 
data on the type of CC in adolescence was less disease spe-
cific than in childhood, and it is possible that children with 
early-onset CC might have suffered from different condi-
tions in childhood and adolescence. However, only some 
chronic illnesses have shown type-specific relationships 

with psychiatric illnesses [57]. Despite these limitations, 
the present study provides important prospective data on 
the consequences of CCs since childhood with respect to 
mental health in adolescence.

Conclusions

Regardless the age of onset of childhood CCs or its recovery, 
it increases the risk of somatic complaints in adolescence. 
In general, the early onset predicted externalizing prob-
lems, and the late onset predicted internalizing problems 
and thought problems. These findings can reflect the more 
restricted ability to mental processing in the younger chil-
dren. To prevent poor mental health trajectories, children 
and adolescents with CC need early support and long-term 
monitoring during their growth.
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