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ABSTRACT
Background To investigate disease control, psychiatric 
comorbidity, substance use and their possible associations 
in adolescents with chronic medical conditions before 
transfer to adult healthcare.
Methods We collected clinical data from the year 
preceding transfer of care and psychiatric data from the 
records of the paediatric hospital in Helsinki, Finland 
(population base 1.7 million). Participants were grouped 
into three disease and/or adherence control categories 
(good, some evidence of concern, poor) based on clinical 
data from the medical records of the year preceding the 
transfer of care. Participants completed the Adolescent’s 
Substance Use Measurement Questionnaire before 
transfer of care and were divided into four risk subgroups 
accordingly.
Results In total, 253 adolescents (mean age 17.3 years, 
SD 1.2) from six paediatric subspecialties participated in 
this study. Disease control and/or adherence were rated as 
good in 28% (n=70), moderate in 42% (n=105) and poor in 
30% (n=76) in the year before participants transferred to 
adult health services. A quarter of participants had at least 
one psychiatric diagnosis during adolescence. Adolescents 
with concomitant psychiatric diagnoses more often had 
poor disease control of their chronic medical condition 
than adolescents with only a medical condition (44% 
vs 26%; n=25 of 59 vs 51 of 194, respectively). More 
than half of adolescents (56%) were abstinent or used 
substances infrequently; 10% (n=26) reported hazardous 
substance use.
Conclusions Psychiatric comorbidity in adolescents 
with chronic medical conditions is common. Its negative 
association with disease control and possible substance 
use should be considered in the transition process to adult 
health services.

INTRODUCTION
The landscape of chronic illness in children 
and adolescents with chronic medical condi-
tions has changed. Over the past few decades, 
treatment success has resulted in improved 
survival of many of these young people, 
which together with an increased incidence 
of particular chronic medical disorders in 
childhood,1–3 results in increasing numbers 

of adolescents requiring regular follow- up in 
adult health services. Living with a chronic 
medical condition can pose many chal-
lenges during adolescence, not least due to 
the requirement for regular medication and 
other treatments, frequent medical appoint-
ments and the uncertainty of future treatment 
such as surgical procedures. These demands 
for health management and monitoring, 
together with the impact of the medical 
condition itself, such as pain and fatigue,4 can 
reduce participation in normative activities 
with effects on peer relationships, extracur-
ricular participation and school attendance.5

Chronic medical conditions are associated 
with increased rates of mental health prob-
lems.6 7 In the USA, 25% of children with 
epilepsy have anxiety and/or depression 
compared with the general population aged 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Adolescents with chronic medical disorders have a 
higher prevalence of mental health disorders than 
their peers, but the impact of mental health dis-
orders on disease control prior to transfer to adult 
healthcare is poorly understood.

WHAT THIS STUDY ADDS
 ⇒ Adolescents with chronic medical disorders and co-
morbid psychiatric diagnoses more frequently have 
poor control of their medical condition than those 
without psychiatric comorbidities, which highlights 
the necessity of a holistic approach to care.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Ensuring that mental health disorders are identified 
and treated is an important aspect of caring for ado-
lescents and young adults with chronic medical con-
ditions, including at the time they transfer to adult 
services. Future research to measure the potential 
impact of adolescent mental health disorders on 
transfer to adult health service is indicated.
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12–17 years old, of whom 6% have a current diagnosis 
of depression and 11% anxiety.8 9 During a decade of 
follow- up, 17% of Swedish children with inflammatory 
bowel disease (IBD) received a diagnosis of any psychi-
atric disorder compared with 12% of the general popu-
lation.10 Population surveys that assess self- reported 
symptoms of depression or anxiety yield even higher 
proportions of affected young people.11 So the propor-
tion of adolescents with chronic medical conditions who 
struggle with symptoms of mental health disorders is 
expected to be even higher.

Mental health problems, together with pain and 
fatigue,4 can affect disease control, adherence behaviours, 
and health- related quality of life in children and adoles-
cents with chronic medical conditions.12 13 For example, 
depression is associated with higher healthcare costs and 
emergency department visits in children and adolescents 
with IBD,14 but which young people are most at risk is still 
incompletely understood.

Adolescents living with chronic medical conditions 
often engage in risk behaviours, such as substance use.15 
Substance use in adolescence is frequently associated 
with other mental health disorders, and the incidence 
of both substance use and mental health disorders 
increases across adolescence and into adulthood.16–18 
This accumulation of risk behaviours and mental health 
disorders among adolescents and young adults suggests 
it is important to identify which adolescents with chronic 
medical disorders are at greatest risk so that they can 
be appropriately managed, including at the time they 
transfer to adult health services.

In this study of adolescents with different chronic 
medical conditions, we aimed to investigate disease 
control, rates of psychiatric comorbidity and risky 
substance use and their associations before adolescent 
care is transferred to adult health services. Our hypoth-
esis was that psychiatric comorbidity is common and asso-
ciated with poorer disease control and higher rates of 
substance use.

METHODS
Study design
This study is part of an international prospective cohort 
study named the Bridge, for which the study protocol 
is available online.19 In this cross- sectional analysis, we 
combined retrospective data with questionnaire responses 
from one study site. The Bridge trial has been registered 
with  ClinicalTrials. gov (ID number NCT04631965).

Patient and public involvement
Fifteen adolescents with chronic conditions participated 
in the design of the study questionnaires.

Participants
Participants were recruited from the New Children’s 
Hospital, Helsinki, Finland (hospital catchment area 
1.7 million inhabitants) between September 2017 and 

August 2019. In Finland, practically all adolescents with 
chronic medical conditions are managed by public health 
services, with few cared for by private doctors. Clinicians 
from six different paediatric subspecialty clinics (endo-
crinology, gastroenterology, rheumatology, nephrology 
and organ transplants, neurology and cardiology) iden-
tified adolescents who were expected to transfer to adult 
clinics within the coming 6–12 months. Inclusion criteria 
were that participants were aged 15–24 years and had a 
chronic medical condition that had been diagnosed at 
least 6 months earlier and was expected to require regular 
follow- up in adult health services. Eligible participants 
also needed to have sufficient cognitive and linguistic 
ability to communicate in Finnish, English or Swedish. 
Adolescents received a movie ticket (value €10) after 
completing the survey in acknowledgement of their time.

A research nurse, uninvolved in patient care, person-
ally met 306 consecutive adolescents during their routine 
hospital visits and provided oral and written information 
about the Bridge Study.

Demographics
Background information was obtained from the base-
line survey, including gender, residential area, home 
language and family composition (living with two parents 
or any other family type).

Disease control
To determine disease control, we gathered data and labo-
ratory test results from the electronic medical records 
for the year preceding the final visit at the New Chil-
dren’s Hospital. The final visit was specified as the outpa-
tient appointment where the clinician made a formal 
referral to the respective adult health service. We divided 
participants into one of three categories according to 
the condition for which they were recruited: (1) good 
disease control and/or adherence; (2) some evidence 
of concern; and (3) poor disease control and/or adher-
ence or more severe condition (see study protocol for 
further details).19 Where appropriate, we used published 
cut- offs for disease control. For adolescents with diabetes, 
a mean glycosylated haemoglobin (the mean of all meas-
urements across the year preceding transfer of care) 
≤53 mmol/mol was categorised as good control/adher-
ence, 54–69 mmol/mol was considered evidence of some 
concern, while ≥70 mmol/mol was classified as having 
poor control/adherence. For adolescents with rheumatic 
disease, the 10- joint Juvenile Arthritis Disease Activity 
Score was completed. For those with oligoarthritis, cut- 
off points of ≤0.5 (good), 0.6–2.8 (some concern) and 
>2.8 (poor) were used, while for those with polyarthritis, 
the cut- off points were ≤0.7, 0.8–4 and >4, as previously 
applied.19–21 For adolescents with IBD, good control/
adherence required minimal pain (Visual Analogue 
Scale, VAS 1–2), at least 80% of faecal calprotectin results 
<100 µg/g and always <300 µg/g, medication unchanged 
or reduced, and no inpatient care; indicators of some 
evidence of concern were VAS 3–5, <80% of faecal 
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calprotectin results within target range or exceeded 
300 µg/g even once, but no significant medication 
changes nor inpatient care; and for poor control/adher-
ence any of the following: VAS ≥6, significant changes in 
medication, need for corticosteroids and/or commence-
ment of biological medication or an episode of inpatient 
care. For rare conditions without standard criteria of 
disease control and/or adherence, experienced clini-
cians subjectively categorised participants according to 
their symptoms, clinical and laboratory findings, need 
for inpatient care and changes in medication. MK first 
reviewed medical records of every participant, of whom 
28 (11%) were difficult to categorise. For these 28 adoles-
cents, SK made an independent assessment of disease 
control. Six adolescents were categorised differently, and 
the final grading was based on a consensus between the 
two reviewers. For some analyses, we combined the three 
smallest subspecialties (neurology, cardiology and neph-
rology/organ transplant) into ‘others’.

Psychiatric diagnosis and treatment
Psychiatric diagnoses and treatment details were 
collected from the electronic medical records of the 
Helsinki University Hospital, which is the only public 
provider of adolescent psychiatric care in the study 
catchment area. Data were collected from ages 13 to 
18 years, the age range of adolescent psychiatry in the 
study area. These data were collected separately from the 
disease control data, and in a different order of patients. 
Psychiatric diagnoses were divided into four categories: 
(1) mood disorders; (2) anxiety disorders; (3) others 
and (4) multiple diagnoses (ie, diagnosis from at least 
two different diagnostic categories). The New Children’s 
Hospital has no general guideline regarding psychiatric 
assessment, and adolescents may have received referrals 
to adolescent psychiatry from community healthcare 
centres and student health services. Outpatient appoint-
ments with mental health professionals over these 6 years 
were divided into three categories: (1) no appointments; 
(2) one to three appointments and (3) more than three 
appointments. We also recorded the age at first psychi-
atric diagnosis, any admissions for psychiatric inpatient 
care and, if so, the number of days spent in psychiatric 
inpatient care.

Substance use
Participants completed the Adolescent Substance Use 
Measurement (ADSUME), a brief measure that was 
developed and validated in Finland to evaluate adoles-
cent substance use and its possible consequences during 
the previous year. ADSUME is reliable when compared 
with validated adult questionnaire The Alcohol Use 
Disorders Identification Test (AUDIT) and may even be 
superior in detecting hazardous substance use among 
adolescents.22 We calculated a total score (0–31 points) of 
the first nine questions (online supplemental appendix 
1) to yield a numerical score, which we used in analyses. 
We also divided participants into subgroups according 

to guidelines from the Finnish Institute for Health and 
Welfare: (1) abstinence or experimental use, 0–3 points; 
(2) recurring use, 4–6 points; (3) risky use, 7–9 points; 
and (4) hazardous use, 10 points or more.23

Data analysis
Categorical data are presented as frequencies (with 
percentages). For continuous variables, means and SDs 
or medians (with IQR) are used. Associations between 
disease control, psychiatric diagnoses and family composi-
tion were compared using Fisher’s exact test (two- sided). 
To evaluate the associations between categorical data 
and continuous variables, we used non- parametric tests 
(Mann- Whitney U and Kruskal- Wallis). Finally, ordinal 
logistic regression with disease control as the dependent 
variable was conducted. Data analyses were performed 
using IBM SPSS Statistics V.25 and a p value of <0.05 was 
considered significant.

RESULTS
In total, 279 (91.2%) adolescents consented to partici-
pate, and 253 (82.7%) adolescents completed the base-
line survey after a maximum of two reminders. Demo-
graphic and clinical data of the 253 study participants 
are summarised in tables 1 and 2. The mean age at diag-
nosis of the medical condition was 9.0 years (SD 5.3) 
and the mean age at first psychiatric diagnosis was 13.7 
years (SD 2.7). Age at transfer differed greatly between 
subspecialties: rheumatology patients were the youngest 
to transfer (mean age 16.2 years) and gastroenterology 
were the oldest (mean age 19.0 years; p<0.001 for differ-
ence between groups).

Among all study participants, 27.7% (n=70) were cate-
gorised as having good disease control and/or adher-
ence, 41.5% (n=105) were rated as having some evidence 
of concern, and 30.0% (n=76) were classified as having 
poor disease control and/or adherence (or more severe 
condition) during the year preceding the transfer of 
care. Only 16% of adolescents with gastroenterological 
diseases and 14% of adolescents with diabetes had good 
disease control (mean of 4.6 measurements). Among 
adolescents with rheumatological disease, 39% had good 
disease control, while it was 48% in the group of ‘others’. 
Gender and age at diagnosis showed no association with 
different disease control groups. Older age at transfer of 
care was associated with poorer disease control (p=0.045).

In this cohort, 23.3% of adolescents (n=59) had a 
psychiatric diagnosis, of whom 37.2% (n=22) had at least 
two different diagnoses. Anxiety disorders were most 
common (n=38), comprising 15.0% of all participants 
and 64.4% of adolescents with a psychiatric diagnosis. 
Females were over- represented in anxiety disorders and 
males in the ‘other psychiatric diagnosis’ group. Nine 
adolescents (3.6%) received inpatient psychiatric care, 
with a median of 22 days (range 9–956 days) per person. 
Age at medical diagnosis and age at psychiatric diagnosis 
showed no association (p=0.32).
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More than half of participants (n=142, 56.1%) were 
abstinent or reported only experimental substance use 
(table 1). Approximately half of the adolescents reported 
using alcohol in the last year. The median ADSUME total 
score was 3.0 and the maximum score was 27 points.

Table 3 and figure 1 summarise the associations 
between disease control, psychiatric diagnoses, substance 
use and family composition. Adolescents with psychi-
atric diagnoses more often had poor disease control 
and/or adherence or more severe disease/condition 

Table 3 Family composition, disease control and 
substance use, by psychiatric diagnosis (n=253). P < 0.05 is 
considered as significant.

No psychiatric 
diagnosis 
(n=194)
N (%)

Psychiatric 
diagnosis 
(n=59)
N (%) P value

Living with two 
parents

128 (66) 30 (51) 0.05

Disease control*

  Good control 
and/or 
adherence

59 (30) 11 (19) 0.13

  Some evidence 
of concern

84 (43) 21 (37) 0.45

  Poor control 
and/or 
adherence or 
more severe 
condition

51 (26) 25 (44) 0.01

ADSUME score, 
median (IQR)†

3 (0–6) 0 (0–6) 0.56

Other factors compared using Fisher’s exact test; ADSUME 
median scores compared using the Mann- Whitney U test.
Bold values signifies P < 0.05.
*Transfer of two adolescents has been delayed.
†One response missing.
ADSUME, Adolescent Substance Use Measurement.

Table 1 Demographic and clinical data of 253 adolescents

N %

Gender

  Male 118 46.6

  Female 132 52.2

  Other 3 1.2

Paediatric subspecialty

  Diabetes 92 36.4

  Rheumatology 66 26.1

  Gastroenterology 45 17.8

  Cardiology 19 7.5

  Neurology 18 7.1

  Kidney or liver disease with/without 
transplant

13 5.1

Lives with

  Mother and father 158 62.5

  Other than with two parents 95 37.5

Disease control*

  Good control and/or adherence 70 27.7

  Some evidence of concern 105 41.5

  Poor control and/or adherence or more 
severe condition

76 30.0

Psychiatric diagnoses 59 23.3

  Anxiety disorders 38 15.0

  Mood disorders 18 7.1

  Others† 26 10.3

  Many diagnoses 22 8.7

Outpatient visits in adolescent psychiatry

  None 159 62.8

  1–3 36 14.2

  More than 3 58 22.9

Median ADSUME total scores (IQR)‡ 3 (0–6)

  Females 2 (0–6)

  Males 3 (0–6)

ADSUME risk category‡ N %

  Abstinence or experimental use (0–3 points) 142 56.1

  Recurring use (4–6 points) 57 22.5

  Risky use (7–9 points) 27 10.7

  Hazardous use (10 points or more) 26 10.3

*Data available for 251 adolescents as transfer of two adolescents 
was delayed.
†Others: for example, conduct disorder, attention deficit- hyperactivity 
disorder, psychotic disorder, eating disorders, developmental 
disorders.
‡One response missing.
ADSUME, Adolescent Substance Use Measurement.

Table 2 Demographic and clinical data (n=253)

Mean, years
(median) SD

Age at first medical diagnosis 9.0 (10.1) 5.3

Age at first psychiatric diagnosis 13.7 (14.3) 2.7

Age when completing the ADSUME 17.2 (16.8) 1.2

Age at transfer of care 17.3 (17.1) 1.2

  Diabetes 17.2 0.7

  Rheumatology 16.2 0.5

  Gastroenterology 19.0 0.9

  Others 17.8 1.2

Time between ADSUME and transfer 
of care

0.2 (0.0) 0.4

Time between medical diagnosis and 
transfer of care

8.3 (7.4) 8.3

Time between psychiatric diagnosis 
and transfer of care

4.0 (3.2) 4.0

ADSUME, Adolescent Substance Use Measurement.
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than adolescents without psychiatric diagnoses (p=0.01). 
Hazardous substance use was more frequent among 
adolescents with psychiatric diagnoses (8% vs 19%), but 
total ADSUME points showed no direct association with 
psychiatric diagnoses nor disease control. Adolescents 
who lived with two parents (n=158, 62.5%) had fewer 
psychiatric diagnoses than adolescents living in other 
kinds of families (p=0.05). In ordinal regression, only 
psychiatric diagnoses were significant for disease control 
(table 4).

DISCUSSION
In this cross- sectional study of adolescents with chronic 
medical conditions, nearly one- third were assessed to 
have poor disease control in the year preceding transfer 

to adult health services and almost a quarter had received 
a psychiatric diagnosis during adolescence. Adolescents 
with a comorbid psychiatric diagnosis more frequently 
had poor control of their medical condition than those 
without a psychiatric diagnosis.

In our study, 23% of the adolescents received a mental 
health diagnosis between the ages of 13 and 18 years. 
Adolescents living with two parents had fewer psychiatric 
diagnoses than their peers living in other kinds of fami-
lies. The protective effect of living in a nuclear family 
when considering psychiatric morbidity has also been 
reported among the general population of children and 
adolescents.24 25 Overall, the prevalence of psychiatric 
diagnoses was higher in our study than in other diagnostic 
studies.8 10 Regular assessment by medical professionals 
might have contributed to unnecessary referrals aided 
by the relative ease of referral to public mental health 
professionals. However, as the portion of adolescents 
with three or more outpatient visits in the department of 
adolescent psychiatry is comparable with the proportion 
of adolescents with a psychiatric diagnosis, overdiagnosis 
seems unlikely.

In this study, 22.5% of adolescents reported using 
substances regularly, while a further 21.0% were catego-
rised as risky or hazardous users. This is consistent with 
national Finnish data that found 15%–24% of students 
aged 17–18 years old reported monthly binge drinking.26 
Conversely, only 1% of adolescents in our cohort had 
used cannabis during the past year, in comparison with 
8%–12% of students aged 17–18 years old in Finland.26 
Although alcohol consumption has decreased among 
adolescents in many developed countries, adolescent 
binge drinking and the accompanying risky behaviour 
remain significant public health problems.27

The association between poor disease control and 
psychiatric comorbidity found in our study may be 
bidirectional: mental health problems may affect 
self- management resources and thus worsen disease 
control, while living with a severe disease may increase 
the emotional burden experienced. The burden of a 

Figure 1 Associations between disease control, 
psychiatric diagnoses, substance use (ADSUME) and family 
composition. P<0.05 is considered significant. *Good control 
and/or adherence, some evidence of concern or poor control 
and/or adherence or more severe condition. **Abstinence 
or experimental use, repetitive use, risky use or hazardous 
use. ***Living with mother and father or with someone else 
(for example, with only one parent, mixed family or any 
other third party). ADSUME, Adolescent Substance Use 
Measurement.

Table 4 Results of ordinal regression with disease control (good, moderate or poor) as the dependent variable. P < 0.05 is 
considered as significant.

Estimate SE Wald df P value

95% CI

Lower Upper

Threshold: poor to moderate dc −2.963 1.718 2.975 1 0.085 −6.330 0.404

Threshold: moderate to good dc −1.111 1.708 0.423 1 0.516 −4.459 2.237

Male vs female −0.147 0.240 0.377 1 0.539 −0.617 0.323

Two parents vs other family 0.359 0.246 2.116 1 0.146 −0.125 0.842

Psychiatric dg vs no dg 0.636 0.291 4.794 1 0.029 0.067 1.206

Age (continuous) −0.158 0.096 2.675 1 0.102 −0.347 0.031

Pseudo- r2: Cox and Snell 0.046, Nagelkerke 0.052.
Bold values signifies P < 0.05.
dc, disease control; dg, diagnosis.
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chronic condition also includes a sense of interrupted 
social maturation for which substance use can sometimes 
present as a means of catching up although adolescents 
are aware of the harmful effects of substance use.28

Considering the modest proportion of adolescents 
with good disease control before transfer of care, addi-
tional strategies may be required to optimise health 
outcomes in adolescents whose disease is challenging to 
treat, who lack motivation or skills for self- management, 
or have mental health or substance use problems.29 30 
The treatment of anxiety and depression in adolescents 
is expected to improve symptoms and positively influence 
disease control and healthcare utilisation,31–33 while some 
adolescents will need concurrent transition of psychiatric 
and medical care. A child’s illness is a significant stressor 
for parents,34 and family psychosocial support and inter-
ventions to minimise financial hardship also warrant 
consideration. Our data affirm the importance of regu-
larly discussing substance use and its effects with adoles-
cents with chronic medical conditions especially given its 
potential effect on specific medical conditions, such as a 
reduced seizure threshold in adolescents with epilepsy or 
hypoglycaemia in adolescents with diabetes.35 36

A strength of this study is the high response rate of 
adolescents recruited from six different hospital depart-
ments to intentionally span a range of conditions, 
increasing the generalisability of our results. However, 
this also provided some challenges, especially regarding 
how disease control was defined as by definition, 
this differs by medical condition. Although the same 
researcher collected data on disease control and psychi-
atric diagnoses, we attempted to reduce bias by collecting 
these data on separate occasions, using separate files, and 
in different patient order. While we needed to catego-
rise disease control subjectively in adolescents with rare 
diseases, the likelihood of misclassification was reduced 
by having two independent reviewers. As we had access 
to all electronic medical records in the study catchment 
area, including psychiatry, we were able to use specific 
psychiatric diagnoses and estimate disease control of 
medical conditions based on clinical and laboratory 
findings. While psychiatric diagnoses were made by the 
psychiatry department, standardised assessments were 
not routinely used. Further, some psychiatric diagnoses 
may have been missed if the adolescent had moved to or 
from another hospital district. The public health system 
in Finland results in adolescents receiving the same treat-
ment regardless of socioeconomic status, with provision 
of psychiatric care in the private sector uncommon. In 
countries without public healthcare, associations between 
mental health problems and poor disease control may be 
even more significant than in our study.

CONCLUSIONS
In conclusion, psychiatric morbidity and poor disease 
control of chronic medical conditions are prevalent and 
closely intertwined among adolescents, reinforcing the 

importance of collaboration between medical and psychi-
atric care.37 Maximising mental health before adolescents 
transfer to adult health services appears especially impor-
tant given the associations of both poor mental health 
and the transfer of care itself with unsatisfactory adher-
ence to treatment and increased rates of emergency visits 
and hospitalisation.12 38 39

Author affiliations
1Pediatric Research Center, New Children's Hospital, Helsinki, Finland
2Department of Pediatrics, Helsinki University Hospital and University of Helsinki, 
Helsinki, Finland
3Nursing Science, University of Turku, Turku, Finland
4Faculty of Medicine and Health Technology, Tampere University, Tampere, Finland
5Transition Support Service, Royal Children's Hospital, Parkville, Victoria, Australia
6Department of Adolescent Medicine, Royal Children’s Hospital, Parkville, Victoria, 
Australia
7Department of Paediatrics, The University of Melbourne, Parkville, Victoria, 
Australia
8Centre for Adolescent Health, Murdoch Children’s Research Institute and the Royal 
Children’s Hospital, Parkville, Victoria, Australia
9Health Services, Murdoch Children's Research Institute, Melbourne, Victoria, 
Australia

Acknowledgements We wish to thank all the participants of the study as well as 
research nurse Satu Lindström. We also acknowledge Kristiina Aalto, Eero Jokinen, 
Eeva- Liisa Metsähonkala, Tiina Remes and Elisa Ylinen for clinical advice regarding 
disease control.

Contributors MK collected data, carried out initial analyses, drafted the 
manuscript and reviewed and revised the manuscript. AT collected data and 
reviewed and revised the manuscript. PM and K- LK participated in designing 
the study and reviewed and revised the manuscript. EC and SS participated in 
study design and reviewed and revised the manuscript. SK designed the study, 
coordinated and supervised data collection and critically reviewed the manuscript 
for important intellectual content. SK is responsible for the overall content as the 
guarantor. All authors approved the final manuscript as submitted and agree to be 
accountable for all aspects of the work.

Funding This study is supported by grants from the Foundation for Medical 
Research, the Helsinki University Hospital (TYH2019312), the Foundation for 
Paediatric Research and the Paulo Foundation.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not required.

Ethics approval This study involves human participants and was approved by the 
Ethics Committee for Women’s and Children’s Health and Psychiatry at the Helsinki 
University Hospital (HUS/1547/2017). Participants gave informed consent to link 
their routine clinical data with individual questionnaire responses.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jpaedsopen.bm
j.com

/
bm

jpo: first published as 10.1136/bm
jpo-2022-001605 on 6 F

ebruary 2023. D
ow

nloaded from
 

http://bmjpaedsopen.bmj.com/


7Kallio M, et al. BMJ Paediatrics Open 2023;7:e001605. doi:10.1136/bmjpo-2022-001605

Open access

properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Mira Kallio http://orcid.org/0000-0003-0188-5341

REFERENCES
 1 Raissadati A, Nieminen H, Jokinen E, et al. Progress in late results 

among pediatric cardiac surgery patients: a population- based 
6- decade study with 98 % follow- up. Circulation 2015;131:347–53; 

 2 Benchimol EI, Fortinsky KJ, Gozdyra P, et al. Epidemiology of 
pediatric inflammatory bowel disease: a systematic review of 
international trends. Inflamm Bowel Dis 2011;17:423–39. 

 3 Patterson CC, Karuranga S, Salpea P, et al. Worldwide estimates 
of incidence, prevalence and mortality of type 1 diabetes in 
children and adolescents: results from the international diabetes 
federation diabetes atlas, 9th edition. Diabetes Res Clin Pract 
2019;157:107842. 

 4 Nap- van der Vlist MM, Dalmeijer GW, Grootenhuis MA, et al. Fatigue 
in childhood chronic disease. Arch Dis Child 2019;104:1090–5. 

 5 Maes M, Van den Noortgate W, Fustolo- Gunnink SF, et al. Loneliness 
in children and adolescents with chronic physical conditions: a 
meta- analysis. J Pediatr Psychol 2017;42:622–35. 

 6 Brady AM, Deighton J, Stansfeld S. Psychiatric outcomes 
associated with chronic illness in adolescence: a systematic review. 
J Adolesc 2017;59:112–23. 

 7 Robinson ME, Simard M, Larocque I, et al. Risk of psychiatric 
disorders and suicide attempts in emerging adults with diabetes. 
Diabetes Care 2020;43:484–6. 

 8 LaGrant B, Marquis BO, Berg AT, et al. Depression and anxiety 
in children with epilepsy and other chronic health conditions: 
national estimates of prevalence and risk factors. Epilepsy Behav 
2020;103(Pt A):106828. 

 9 Ghandour RM, Sherman LJ, Vladutiu CJ, et al. Prevalence and 
treatment of depression, anxiety, and conduct problems in US 
children. J Pediatr 2019;206:256–67. 

 10 Butwicka A, Olén O, Larsson H, et al. Association of childhood- onset 
inflammatory bowel disease with risk of psychiatric disorders and 
suicide attempt. JAMA Pediatr 2019;173:969–78. 

 11 Finnish Institute for Health and Welfare. Well- being of children 
and young people – school health promotion study 2021. 2021. 
Available: https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics- 
by-topic/social-services-children-adolescents-and-families/well- 
being-of-children-and-young-people-school-health-promotion-study

 12 Bernstein CM, Stockwell MS, Gallagher MP, et al. Mental health 
issues in adolescents and young adults with type 1 diabetes: 
prevalence and impact on glycemic control. Clin Pediatr (Phila) 
2013;52:10–5. 

 13 Reed- Knight B, Lee JL, Greenley RN, et al. Disease activity does not 
explain it all: how internalizing symptoms and caregiver depressive 
symptoms relate to health- related quality of life among youth with 
inflammatory bowel disease. Inflamm Bowel Dis 2016;22:963–7. 

 14 Wong JJ, Sceats L, Dehghan M, et al. Depression and health care 
use in patients with inflammatory bowel disease. J Crohns Colitis 
2019;13:19–26. 

 15 Sawyer SM, Drew S, Yeo MS, et al. Adolescents with a chronic 
condition: challenges living, challenges treating. Lancet 
2007;369:1481–9. 

 16 Shrier LA, Harris SK, Kurland M, et al. Substance use problems and 
associated psychiatric symptoms among adolescents in primary 
care. Pediatrics 2003;111(6 Pt 1):e699–705. 

 17 Deas D, Brown ES. Adolescent substance abuse and psychiatric 
comorbidities. J Clin Psychiatry 2006;67:e02. 

 18 Kessler RC, Berglund P, Demler O, et al. Lifetime prevalence 
and age- of- onset distributions of DSM- IV disorders in the 
National comorbidity survey replication. Arch Gen Psychiatry 
2005;62:593–602. 

 19 Kosola S, Culnane E, Loftus H, et al. Bridge study protocol: an 
international, observational cohort study on the transition of 

healthcare for adolescents with chronic conditions. BMJ Open 
2021;11:e048340. 

 20 Backström M, Tynjälä P, Ylijoki H, et al. Finding specific 10- joint 
juvenile arthritis disease activity score (JADAS10) and clinical 
JADAS10 cut- off values for disease activity levels in non- 
systemic juvenile idiopathic arthritis: a Finnish multicentre study. 
Rheumatology (Oxford) 2016;55:615–23. 

 21 DiMeglio LA, Acerini CL, Codner E, et al. ISPAD clinical practice 
consensus guidelines 2018: glycemic control targets and glucose 
monitoring for children, adolescents, and young adults with 
diabetes. Pediatr Diabetes 2018;19 Suppl 27:105–14. 

 22 Piskanen M. Promoting adolescents’ abstinence from substance 
use. an early intervention model for school and student health care. 
2007. Available: http://urn.fi/URN:ISBN:978-951-27-0510-8

 23 Pirskanen M, Laukkanen E, Pietilä AM. A formative evaluation 
to develop a school health nursing early intervention model for 
adolescent substance use. Public Health Nurs 2007;24:256–64. 

 24 Angarne- Lindberg T, Wadsby M. Psychiatric and somatic health in 
relation to experience of parental divorce in childhood. Int J Soc 
Psychiatry 2012;58:16–25. 

 25 Perales F, Johnson SE, Baxter J, et al. Family structure and 
childhood mental disorders: new findings from Australia. Soc 
Psychiatry Psychiatr Epidemiol 2017;52:423–33. 

 26 Helakorpi S, Kivimaki H. Well- being of children and young people 
– school health promotion study 2021: large share of children and 
young people satisfied with their lives – a sense of loneliness has 
become more common. Statistical report 42/2021. Finland National 
Institute for Health and Welfare; 2022. Available: https://www.julkari. 
fi/handle/10024/143418

 27 Siqueira L, Smith VC, ABUSE COS. Binge drinking. Pediatrics 
2015;136:e718–26. 

 28 Weitzman ER, Salimian PK, Rabinow L, et al. Perspectives on 
substance use among youth with chronic medical conditions and 
implications for clinical guidance and prevention: a qualitative study. 
PLoS One 2019;14. 

 29 Andrade DM, Bassett AS, Bercovici E, et al. Epilepsy: transition from 
pediatric to adult care. recommendations of the Ontario epilepsy 
implementation Task force. Epilepsia 2017;58:1502–17. 

 30 Healy SA, Fantaneanu TA, Whiting S. The importance of mental 
health in improving quality of life in transition- aged patients with 
epilepsy. Epilepsy Behav 2020;112:107324. 

 31 Bennett S, Shafran R, Coughtrey A, et al. Psychological interventions 
for mental health disorders in children with chronic physical illness: a 
systematic review. Arch Dis Child 2015;100:308–16. 

 32 Thabrew H, Stasiak K, Hetrick SE, et al. E- health interventions for 
anxiety and depression in children and adolescents with long- term 
physical conditions. Cochrane Database Syst Rev 2018;8. 

 33 Lehtimaki S, Martic J, Wahl B, et al. Evidence on digital mental 
health interventions for adolescents and young people: systematic 
overview. JMIR Ment Health 2021;8. 

 34 Mutanen A, Kosola S, Merras- Salmio L, et al. Long- term health- 
related quality of life of patients with pediatric onset intestinal failure. 
J Pediatr Surg 2015;50:1854–8. 

 35 Samokhvalov AV, Irving H, Mohapatra S, et al. Alcohol consumption, 
unprovoked seizures, and epilepsy: a systematic review and meta- 
analysis. Epilepsia 2010;51:1177–84. 

 36 Tetzschner R, Nørgaard K, Ranjan A. Effects of alcohol on plasma 
glucose and prevention of alcohol- induced hypoglycemia in type 1 
diabetes- A systematic review with GRADE. Diabetes Metab Res Rev 
2018;34. 

 37 Fazel M, Townsend A, Stewart H, et al. Integrated care to address 
child and adolescent health in the 21st century: a clinical review. 
JCPP Advances 2021;1. 10.1002/jcv2.12045 Available: https:// 
onlinelibrary.wiley.com/toc/26929384/1/4

 38 Kosola S, Ylinen E, Finne P, et al. Implementation of a transition 
model to adult care may not be enough to improve results: national 
study of kidney transplant recipients. Clin Transplant 2019;33. 

 39 Rollo A, Salardi S, Ciavarella A, et al. Transition from pediatric to 
adult care. eight years after the transition from pediatric to adult 
diabetes care: metabolic control, complications and associated 
diseases. J Endocrinol Invest 2014;37:653–9. 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jpaedsopen.bm
j.com

/
bm

jpo: first published as 10.1136/bm
jpo-2022-001605 on 6 F

ebruary 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0188-5341
http://dx.doi.org/10.1161/CIRCULATIONAHA.114.011190
http://dx.doi.org/10.1002/ibd.21349
http://dx.doi.org/10.1016/j.diabres.2019.107842
http://dx.doi.org/10.1136/archdischild-2019-316782
http://dx.doi.org/10.1093/jpepsy/jsx046
http://dx.doi.org/10.1016/j.adolescence.2017.05.014
http://dx.doi.org/10.2337/dc19-1487
http://dx.doi.org/10.1016/j.yebeh.2019.106828
http://dx.doi.org/10.1016/j.jpeds.2018.09.021
http://dx.doi.org/10.1001/jamapediatrics.2019.2662
https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/social-services-children-adolescents-and-families/well-being-of-children-and-young-people-school-health-promotion-study
https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/social-services-children-adolescents-and-families/well-being-of-children-and-young-people-school-health-promotion-study
https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/social-services-children-adolescents-and-families/well-being-of-children-and-young-people-school-health-promotion-study
http://dx.doi.org/10.1177/0009922812459950
http://dx.doi.org/10.1097/MIB.0000000000000686
http://dx.doi.org/10.1093/ecco-jcc/jjy145
http://dx.doi.org/10.1016/S0140-6736(07)60370-5
http://dx.doi.org/10.1542/peds.111.6.e699
http://dx.doi.org/10.4088/JCP.0706e02
http://dx.doi.org/10.1001/archpsyc.62.6.593
http://dx.doi.org/10.1136/bmjopen-2020-048340
http://dx.doi.org/10.1093/rheumatology/kev353
http://dx.doi.org/10.1111/pedi.12737
http://urn.fi/URN:ISBN:978-951-27-0510-8
http://dx.doi.org/10.1111/j.1525-1446.2007.00632.x
http://dx.doi.org/10.1177/0020764010382372
http://dx.doi.org/10.1177/0020764010382372
http://dx.doi.org/10.1007/s00127-016-1328-y
http://dx.doi.org/10.1007/s00127-016-1328-y
https://www.julkari.fi/handle/10024/143418
https://www.julkari.fi/handle/10024/143418
http://dx.doi.org/10.1542/peds.2015-2337
http://dx.doi.org/10.1371/journal.pone.0209963
http://dx.doi.org/10.1111/epi.13832
http://dx.doi.org/10.1016/j.yebeh.2020.107324
http://dx.doi.org/10.1136/archdischild-2014-307474
http://dx.doi.org/10.1002/14651858.CD012489.pub2
http://dx.doi.org/10.2196/25847
http://dx.doi.org/10.1016/j.jpedsurg.2015.05.012
http://dx.doi.org/10.1111/j.1528-1167.2009.02426.x
http://dx.doi.org/10.1002/dmrr.2965
http://dx.doi.org/10.1002/jcv2.12045
https://onlinelibrary.wiley.com/toc/26929384/1/4
https://onlinelibrary.wiley.com/toc/26929384/1/4
http://dx.doi.org/10.1111/ctr.13449
http://dx.doi.org/10.1007/s40618-014-0090-9
http://bmjpaedsopen.bmj.com/

	Disease control and psychiatric comorbidity among adolescents with chronic medical conditions: a single-centre retrospective study
	Abstract
	Introduction
	Methods
	Study design
	Patient and public involvement
	Participants
	Demographics
	Disease control
	Psychiatric diagnosis and treatment
	Substance use
	Data analysis

	Results
	Discussion
	Conclusions
	References


