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Abstract

Background                                                                                                                                

To investigate disease control, psychiatric comorbidity, substance use and their possible 

associations in adolescents with chronic health conditions before transfer to adult health care.

Methods                                                                                                                                   

We collected clinical data from the year preceding transfer of care and psychiatric data from 

the records of our tertiary care Children´s Hospital, Helsinki, Finland (population base 1.7 

million). Participants were grouped into three disease and/or adherence control categories 

(good, some evidence of concern, poor). 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 pediatric subspecialties 

participated in this study. Disease control and/or adherence was good in 28% (n=70), 

moderate in 42% (n=105) and poor in 30% (n=76) of participants during the last year before 

the transfer of care to adult health services. A quarter of participants had at least one 

adolescence psychiatric diagnosis. Adolescents with concomitant psychiatric diagnoses more 

often had poor disease control of their chronic physical condition than adolescents with only a 

physical condition (44% vs 26%). In total 10% (n=26) of the adolescents reported hazardous 

substance use, and this was more frequent among adolescents with than without a psychiatric 

comorbidity (19% vs. 8%).  

Conclusions                                                                                                                  
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Psychiatric comorbidity in transition-aged adolescents with chronic physical conditions is 

common and its negative association with disease control and substance use should be 

considered in the transition process to adult health care services.

What is already known on this topic

Adolescents with chronic physical disorders have a higher prevalence of mental health 

disorders, but it is not known what impact this has on disease control prior to transfer to adult 

health care. 

What this study adds

Adolescents with chronic physical disorders and comorbid psychiatric diagnoses more 

frequently have poor control of their physical disorder than those without psychiatric 

comorbidities, which will reduce the likelihood of a successful transition to adult health 

services.

How this study might affect research, practice or policy

In transition-aged adolescents with chronic physical disorders, psychiatric comorbidity is 

associated with worse disease control and hazardous substance use. This highlights the 

importance of physical health care providers preventing, identifying, and organizing treatment 

of mental health disorders also as a part of transitional care. 
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Introduction

Increasing numbers of adolescents with chronic physical disorders require regular follow-up 

in adult health care services due to advances in treatment and improved survival from 

previously lethal conditions, as well as an increased incidence of certain disorders in children 

and adolescents. 1–3 Living with a chronic physical disorder can pose many challenges during 

adolescence, not least due to the requirement for regular medication and other treatments, the 

frequency of medical appointments, and the uncertainty of future treatment such as surgical 

procedures. These demands for health monitoring can reduce participation in normative 

activities, which can be a burden for adolescents due to the impact on peer relationships, 

extracurricular participation and school attendance. 4

Studies documenting the association of chronic physical disorders and mental health in 

adolescents indicates that chronic physical disorders are associated with increased rates of 

mental health problems. 5,6 In the US, 25% of children with epilepsy have anxiety and/or 

depression, which is more common than in the general population and comparable to children 

with other chronic conditions. 7,8 Children and adolescents with diabetes and inflammatory 

bowel disease (IBD) also have a higher prevalence of psychiatric problems than their healthy 

peers, and this also includes suicide attempts. 6,8–10

Mental health problems such as depression and anxiety can affect disease control, adherence 

behaviors and health-related quality of life in children and adolescents with chronic health 

conditions, 11–12 but which particular young people are most at risk is incompletely 

understood. Depression is also associated with higher health care costs and emergency 

department visits in children and adolescents with IBD 13 although it is not known to what 

extent this reflects more severe disease or poor disease control. 
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Adolescents living with chronic conditions also often engage in risk behaviors. 14 Substance 

use in adolescence is associated with other mental health disorders,15,16 and adolescent mental 

health disorders often continue into adulthood. 17,18 This pattern of accumulation of risk 

behaviors and mental health disorders among adolescents with chronic physical disorders 

suggests it is important to identify adolescents at greatest risk so that they can be 

appropriately supported.

In this cross-sectional study of adolescents with different chronic physical disorders, we 

aimed to investigate disease control, rates of psychiatric comorbidity and risky substance use 

and their associations before transfer of care to adult health care services. Our hypothesis was 

that psychiatric comorbidity is common and there is a connection between disease control and 

psychiatric disorders.

Methods

Ethics

This study 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. The Bridge 

trial has been registered with ClinicalTrials.gov (ID number NCT04631965).

Study design

This study is part of an international observational 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. 

Participants 
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Participants were recruited from the 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 health conditions are managed by public 

health services with few cared for by private doctors or hospitals. Clinicians from six different 

pediatric subspecialty clinics (endocrinology, gastroenterology, rheumatology, nephrology 

and organ transplants, neurology, and cardiology) identified adolescents who were expected 

to transfer to adult clinics within the coming six to twelve months. Inclusion criteria were that 

participants were aged 15-24 years, had a chronic physical condition that had been diagnosed 

at least six months earlier and that would also 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 

EUR) after completing the survey. 

A research nurse, uninvolved in patient care, personally met 306 consecutive adolescents 

during their routine hospital visits and provided oral and written information about the Bridge 

study. In total, 279 (91.2%) adolescents consented to participate, and 253 (82.7%) adolescents 

responded to the baseline survey, either online or on paper, after a maximum of two 

reminders. 

Patients were not involved in the design, or conduct, or reporting, or dissemination plans of 

our research.

Demographics

Background information was obtained from the baseline survey, and it included gender, 

residential area, home language and family composition (living with two parents or any other 

family type).

Clinical data
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To determine disease control, we gathered data and laboratory test results from the electronic 

medical records for the year preceding the final visit at the Children’s Hospital. The final visit 

was specified as the out-patient appointment where the clinician made a formal referral to the 

respective adult health service. We divided participants into one of three categories according 

to their health 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 adherence or 

more severe condition (see study protocol for further details). 19 Where appropriate, we used 

published cut-offs for disease control (e.g., mean glycosylated hemoglobin for adolescents 

with diabetes and 10-joint Juvenile Arthritis Disease Activity Score (JADAS10) for 

adolescents with rheumatic diseases). 19–21 For rare conditions without standard criteria of 

disease control and/or adherence, we subjectively categorized 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 

somewhat ambiguous to categorize. To evaluate the disease control group for these 28 

adolescents, SK made an independent assessment. Six adolescents were categorized 

differently, but the final grading was based on consensus. For some analyses we combined the 

three smallest subspecialties (neurology, cardiology, and nephrology/organ transplant) into 

“others”.

Psychiatric diagnoses and treatment details were collected from the electronic medical records 

of the Helsinki University Hospital from the age of 13 years until the first appointment in 

adult health care for the chronic health condition. The upper age limit for psychiatric data 

collection was 18 years which is the upper age limit of adolescent psychiatry in Finland. 

Psychiatric diagnoses were then divided into four categories: 1) mood disorders; 2) anxiety 

disorders; 3) others; and 4) multiple diagnoses (i.e., diagnosis from at least two different 

diagnostic categories). The New Children’s Hospital has no general guideline regarding 
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psychiatric assessment and adolescents may also receive referrals to adolescent psychiatry 

from health-care centers or school and student health care. Outpatient appointments with 

mental health professionals 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 the first 

psychiatric diagnosis, possible admissions to psychiatric in-patient care and the number of 

days adolescents spent in psychiatric inpatient care.

Questionnaires

Participants completed the Adolescent Substance Use Measurement (ADSUME), a brief 

measure that was developed and validated in Finland to evaluate adolescent substance use and 

its possible harmful consequences during the previous year. ADSUME is reliable when 

compared to adult questionnaires (AUDIT, CRAFFT) and may even be superior in detecting 

hazardous substance use among adolescents. 22 We included the first nine questions of the 

questionnaire that yield a numeric score, calculated a total score (0-31 points) and divided 

participants into subgroups according to the guidelines of 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 substance use, 10 points or more. 23 

Data analysis

Categorical data are presented as frequencies (with percentages). For continuous variables, 

means and standard deviations (SDs) or medians (with interquartile range) are used. The 

associations between disease control, psychiatric diagnoses, substance use and family 

composition 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). Data analyses were executed using IBM SPSS 

Statistics 25 (IBM, Somers, NY). P value < 0.05 was considered significant. 
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Results

The demographic and clinical data of the 253 study participants are summarized in Tables 1 

and 2. The mean age at diagnosis of physical condition was 9.0 years (SD 5.3) and the mean 

age at first psychiatric diagnosis was 13.7 years (SD 2.7). In total 215 (85.0%) adolescents 

completed the ADSUME before or at the same time as the defined day of the transfer of care. 

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 difference between groups).

Table 1. Demographic and clinical data (n=253).

Sex
   Male

   Female

   Other

N
118

132

3

%
46.6

52.2

1.2

Pediatric subspecialty care
   Diabetes

   Rheumatology 

   Gastroenterology

   Cardiology

   Neurology 

   Kidney or liver disease with or without organ transplant

N
92

66

45

19

18

13

%
36.4

26.1

17.8

7.5

7.1

5.1

Lives with
   Mother and father

   Other than with mother and father

N
158

95

%
62.5

37.5

Disease control * N %
    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
    Many diagnoses 22 8.7
    Anxiety disorders 21 8.3
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    Other 13 5.1
    Mood disorders 3 1.2
Outpatient visits in adolescent psychiatry
   No visits
   1-3 visits
   More than 3 visits

N
159
36
58

%
62.8
14.2
22.9

Median ADSUME total scores (with IQR)**
   Female
   Males

3
2
3

(0-6)
(0-6)
(0-6)

ADSUME risk category**
   Abstinence or experimental use (0-3 points)
   Recurring use (4-6 p)
   Risky use (7-9 p) 
   Hazardous use (≥10 p)

N
142
57
27
26

%
56.1
22.5
10.7
10.3

*Data available for 251 adolescents; transfer of two adolescents has been delayed.
** One response missing.
ADSUME = Adolescent`s Substance Use Measurement; IQR = interquartile range

Table 2. Demographic and clinical data (n=253).

Mean, years
(median)

SD

Age at first physical 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
   Diabetes

   Rheumatology

   Gastroenterology

   Others

17.3 (17.1)
17.2

16.2

19.0

17.8

1.2
0.7

0.5

0.9

1.2

Time between ADSUME and transfer of care 0.2
(0.0)

0.4

Time between physical diagnosis and transfer of care 8.3
(7.4)

8.3
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Time between psychiatric diagnosis and transfer of 
care

4.0
(3.2)

4.0

Among all study participants, 27.7% (n=70) were categorized as having good disease control 

and/or adherence, 41.5% (n=105) had some evidence of concern, and 30.0% (n=76) had 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 (requirements for adolescents with IBD: at 

least 80% of faecal calprotectin results <100 μg/g and always <300 μg/g; medication 

unchanged or reduced, and no inpatient care; requirements for adolescents with diabetes: 

mean of all HbA1C measurements across the year preceding transfer of care ≤ 53 mmol/mol 

including on average 4.6 measurements). In the group of adolescents with rheumatological 

disease, 39% had good disease control and in the group “others” 48%. Gender showed no 

association with different disease control groups (p=0.58) and neither did the age at diagnosis 

(p=0.88). 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), 

and they constituted 15.0% of all participants and 64.4% of adolescents with a psychiatric 

diagnosis. In terms of gender differences, females were overrepresented in anxiety disorders 

and males in the ‘other psychiatric diagnosis’ group. Adolescents with diabetes had more 

psychiatric diagnoses (28.3% vs 20.5%; p=0.12) and had more often at least one outpatient 

visit in adolescent psychiatry (44.6 % vs 32.9%; p= 0.08) than adolescents with other 

conditions, although these differences did not reach statistical significance. Nine adolescents 

(3.6%) received inpatient psychiatric care and the median time per person spent in in-patient 

care was 22 days (range 9-956 days). There was no association between the age at physical 

diagnosis and psychiatric diagnosis (p=0.32).
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More than half of the participants (n=142, 56.1%) were abstinent or reported only 

experimental substance use, see Table 3. Twenty-nine participants (11.5%) used nicotine 

products with eleven (4.3%) using them daily. The most frequently used products were 

tobacco and snuff. Approximately half of the adolescents reported using alcohol in the last 

year and seven (2.7%) reported use of other substances (e.g., cannabis, solvents, or 

medication abuse). Most of the adolescents used intoxicants for fun (80.2%) and together with 

friends (64.9%). The median ADSUME total score was 3.0 and the maximum score was 27 

points.

Table 3. Adolescent Substance Use Measurement (ADSUME) in the past year (n=252*).

N %

Substance use
     Nicotine products 29 11.5
     Alcohol 131 52
     Abuse of medications 3 1.2
     Cannabis 3 1.2

Missed school because of substance use 5 2

Risk behavior while intoxicated
     Hurt herself/himself 10 4
     Hurt someone else 5 2
     Drove a car 3 1.2
     Passenger in a car with intoxicated driver 3 1.2
     Had sex that regretted afterwards 8 3.2

* One response missing

Table 4 and Figure 1 summarize the associations between disease control, psychiatric 

diagnoses, substance use and family composition. Adolescents with psychiatric diagnoses 

more often had poor disease control and/or adherence or more severe disease/condition than 

adolescents without psychiatric diagnoses (p=0.01). Adolescents with psychiatric diagnoses 

also more frequently reported hazardous substance use than adolescents without psychiatric 

diagnoses (p=0.02). No direct association between disease control and substance use was 
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detected. Adolescents who lived with two parents (n=158, 62.5%) had significantly fewer 

psychiatric diagnoses than adolescents living in other kinds of families (p = 0.05). 

Table 4. Family composition, disease control and substance use, by psychiatric diagnosis 
(n=253). 

No psychiatric 
diagnosis 
(n=194)

N (%)

Psychiatric 
diagnosis 

(n=59)

N (%)

p

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 risk category **
     Abstinence or experimental use 106 (55) 36 (62) 0.37
     Repetitive use 48 (24) 9 (16) 0.16
     Risky use  25 (13) 2 (3) 0.05
     Hazardous use 15 (8) 11 (19) 0.02

*Transfer of two adolescents has been delayed.

** One response missing

Discussion and conclusions

In this cross-sectional study of adolescents with a chronic physical disorder in the year 

preceding the transfer to adult health services, nearly a third had poor disease control and 

almost a quarter had received a psychiatric diagnosis during adolescence. Adolescents with a 

comorbid psychiatric diagnosis more frequently had poor control of their physical disorder 

and more often reported hazardous substance use than adolescents with a chronic physical 

disorder without a psychiatric diagnosis. 
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The mean age at transfer to adult health services (17.3 years) in this study is lower than 

reported in many studies 24-25 and nearly a year and a half younger than the mean preferred 

age (18.7 years) recently reported in a global study of pediatricians. 26 However, the definition 

for the date of transfer of care varies between studies which hinders direct comparisons. In 

our study, adolescents who transferred to adult health care at a younger age had better disease 

control than adolescents who were older at transfer. This may be due to the differences 

between subspecialties in the ages at transfer or different definitions of optimal disease 

control or they may reflect the clinicians’ attempts to achieve acceptable disease control prior 

to the transfer of care.

Most studies of mental health in adolescents with chronic physical health disorders use brief 

self-report surveys instead of collecting data on the actual psychiatric diagnoses, as in our 

study. Few studies have specifically assessed psychiatric diagnoses at the time of transition to 

adult health care. Concerningly, a recent study on transition to adult health care in adolescents 

with juvenile idiopathic arthritis showed that psychiatric diagnoses were associated with 

disease activity before the transfer of care. 27 Another study reported that more than 56% of 

transition-aged patients with epilepsy had signs of mental illness and that psychiatric 

problems were an independent predictor of lower quality of life. 28 These findings have 

relevance to the whole transition process as the adolescent may need concurrent transition of 

psychiatric care in addition to the transition of physical health care.

Surprisingly, only 27.7% of the study cohort had good disease control and/or adherence of 

their physical disorder. The proportion of adolescents with good disease control was lowest 

among adolescents with diabetes and IBD. This may reflect the availability of laboratory 

measures of adherence for these conditions as an elevated fecal calprotectin level was the 

most common reason for suboptimal disease control in gastroenterological patients. It may 

also depict the relatively stringent threshold values in diabetes.21 The prevalence of 
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suboptimal disease control before transferring adolescents to adult health care is important to 

note as poor disease control at transfer is associated with increased risks of poor disease 

control after the transfer of care, poor engagement with adult health services (higher rates of 

loss-to-follow-up) and psychosocial problems. 29 Optimizing health outcomes is important in 

all patients. However, additional strategies may be required before and after transfer to adult 

services in adolescents whose disease is challenging to treat, who lack motivation or skills for 

self-management, and who have mental health or substance use disorders. 30

A previous Finnish study reported that adolescents with diabetes are relatively 

overrepresented among their peers with psychiatric diagnoses. 31 Type 1 diabetes is common 

in Finland and national guidelines encourage routine assessment of the need for psychological 

support. The higher rate of psychiatric diagnoses among adolescents with diabetes than other 

diagnosis groups may thus reflect better access to evaluation and treatment for mental health 

problems, or it could be related to the demands of diabetes in every-day life. 

The association we found between poor disease control and psychiatric comorbidity may be 

bidirectional: living with a severe disease may increase the emotional burden experienced 

while mental health problems may affect motivation and self-management resources and thus 

worsen the control of the physical disorder. Based on this study, estimating the direction of 

causality is impossible. However, this connection is important to notice when managing 

transition-aged adolescents with physical conditions, because the adequate treatment of 

psychiatric problems may improve symptoms of depression and anxiety and positively 

influence disease control of the somatic disease and health care utilization. 32 Treating mental 

disorders in adolescents with physical health disorders could be viewed as an investment in 

quality of life, education, and employment as well as a way of reducing the long-term costs of 

health care. Maximizing mental health and wellbeing well before adolescents transfer to adult 

health services appears especially important given the association of both poor mental health 
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and the transfer of care itself with unsatisfactory adherence to treatment and increased rates of 

emergency visits and hospitalizations. 11,13,33 Thus finding effective ways to integrate 

collaboration of physical and psychiatric care already in children`s hospitals are essential.34

Adolescents living with two parents had fewer psychiatric diagnoses than their peers living in 

other kinds of families. This finding has also been reported among the general population of 

children and adolescents. 35,36 As a child’s illness is a significant stressor for parents, 37 

beyond attending to the young person’s distress, family psychosocial supports and advocacy 

for interventions to minimize financial hardships also warrant consideration.

Although alcohol consumption has decreased among adolescents in many developed 

countries, adolescent binge drinking and the risky behavior that commonly accompany it 

remain significant public health problems. 38 In this study, 22.5% used intoxicants repeatedly 

and a further 21.0% were categorized as risky or hazardous users. Adolescents with 

psychiatric comorbidity more often reported hazardous use and adolescents without 

psychiatric diagnoses were overrepresented in the group of risky users. This may reflect that 

abundant use appears in both subgroups, but mental health problems may increase the 

likelihood of serious substance abuse. While different recruitment and assessment methods 

were used, these findings are similar to a US study of 14-18-yr-old adolescents attending 

routine care in which 18% had substance use problems and 16% had substance use disorders. 

15 However, few adolescents in our cohort had used cannabis during the past year, in 

comparison to 13% of 15-16-yr-old students in Europe. 39 At the very least, these data affirm 

the importance of regularly discussing substance use and its effects with adolescents with 

chronic physical disorders, and especially those with mental health challenges.  

A strength of this study is that we recruited a cohort of adolescents from six different hospital 

departments to cover a diversity of conditions. This increases the generalizability of our 
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results. However, this is also a limitation, especially in relation to how disease control was 

defined as, by definition, this differed by disorder. We also had to categorize adolescents with 

rare diseases subjectively, but we used two independent reviewers and the final grouping was 

based on consensus, so misclassification bias is unlikely. We had access to all electronic 

medical records in the study catchment area, including psychiatry, which enabled us to use 

exact diagnoses and to estimate disease control based on clinical findings and the high 

response rate reduces the likelihood of selection bias. Some psychiatric diagnoses may have 

been missed if the adolescent had moved to or from another hospital district. However, this is 

unlikely to change the findings, as 96% of patients lived in the hospital district at the time 

they were transferred to adult services. Considering substance use, we used survey data which 

could be more reliable than what adolescents share with health professionals. 40 Multivariate 

analyses were not performed because no significant differences were found in appropriate 

variables in independent analyses. The health care system in Finland is government-funded so 

all adolescents receive the same treatment despite their socioeconomic status. In countries 

without public health care, associations between mental health problems and poor disease 

control among adolescents may be even more significant.

In conclusion, our results show that psychiatric morbidity and poor disease control of chronic 

physical disorders are prevalent and closely intertwined among adolescents. This highlights 

the importance of physical health care providers preventing, identifying, and organizing 

treatment of mental health disorders, including around the time of transition to adult health 

care. 
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Figure 1. Associations between disease control, psychiatric diagnoses, substance use 
(ADSUME) and family composition. P < 0.05 is considered significant.
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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 health 

care.

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 pediatric 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=25/59 vs 51/194, respectively).  More than half of adolescents 

(56%) were abstinent or used substances infrequently; 10% (n=26) reported hazardous 

substance use.  
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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.

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 disorders on disease control prior to 

transfer to adult health care is poorly understood. 

What this study adds

Adolescents with chronic medical disorders and comorbid 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 adolescents and young adults with chronic medical conditions, 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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Introduction

The landscape of chronic illness in children and adolescents with chronic medical conditions 

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 challenges during adolescence, not least due to the requirement for regular 

medication and other treatments, frequent medical appointments, 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, 

extracurricular participation and school attendance.5

Chronic medical conditions are associated with increased rates of mental health problems.6,7 

In the US, 25% of children with epilepsy have anxiety and/or depression compared with the 

general population of 12-17-year-olds 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 psychiatric disorder compared 

with 12% of the general population.10 Beyond diagnostic studies in clinical samples, as 

population surveys that assess self-reported symptoms of depression or anxiety yield even 

higher proportions of affected young people, 11 the proportion 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 

behaviors, and health-related quality of life in children and adolescents with chronic medical 
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conditions,12,13 but which young people are most at risk is incompletely understood. While 

depression is also associated with higher health care costs and emergency department visits in 

children and adolescents with IBD14 whether this reflects more severe disease or poor disease 

control remains unknown. 

Adolescents living with chronic medical conditions often engage in risk behaviors, 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.16,17,18 This accumulation of risk behaviors 

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 their care is transferred to adult health services. Our hypothesis was that psychiatric 

comorbidity is common and associated 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. Fifteen adolescents with 

chronic conditions participated in the design of the study questionnaires.
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Ethics

This study 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. The Bridge 

trial has been registered with ClinicalTrials.gov (ID number NCT04631965).

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 pediatric 

subspecialty clinics (endocrinology, gastroenterology, rheumatology, nephrology and organ 

transplants, neurology, and cardiology) identified adolescents who were expected to transfer 

to adult clinics within the coming six to twelve months. Inclusion criteria were that 

participants were aged 15-24 years and had a chronic medical condition that had been 

diagnosed at least six 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 EUR) after completing the survey in acknowledgement of their time. 

A research nurse, uninvolved in patient care, personally met 306 consecutive adolescents 

during their routine hospital visits and provided oral and written information about the Bridge 

study.

Demographics
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Background information was obtained from the baseline 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 laboratory test results from the electronic 

medical records for the year preceding the final visit at the Children’s Hospital. The final visit 

was specified as the out-patient 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 adherence 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 hemoglobin (the 

mean of all measurements across the year preceding transfer of care) ≤ 53 mmol/mol was 

categorized as good control/adherence, 54-69 mmol/mol was considered evidence of some 

concern while ≥ 70 mmol/mol was deemed poor control/adherence. For adolescents with 

rheumatic disease, the 10-joint Juvenile Arthritis Disease Activity Score (JADAS10) was 

completed. For those with oligoarthritis, cut-points of  ≤ 0.5 (good), 0.6-2.8 (some concern) 

and > 2.8 (poor) were used, while for those with polyarthritis, the cut-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 analog 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 calprotectin 

results within target range or exceeded 300 ug/g even once, but no significant medication 

changes nor inpatient care; and for poor control/adherence any of the following: VAS ≥ 6, 

significant changes in medication, need for corticosteroids and/or commencement of 
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biological medication or an episode of inpatient care. For rare conditions without standard 

criteria of disease control and/or adherence, experienced clinicians subjectively categorized 

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 categorize. For these 28 adolescents, SK made an 

independent assessment of disease control. Six adolescents were categorized differently, and 

the final grading was based on consensus between the two reviewers. For some analyses we 

combined the three smallest subspecialties (neurology, cardiology, and nephrology/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, 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 (i.e., 

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 centers and student health 

services. Outpatient appointments with mental health professionals over these six 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 psychiatric diagnosis, any 

admissions for psychiatric inpatient care and, if so, the number of days spent in psychiatric 

inpatient care.
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Substance use

Participants completed the Adolescent Substance Use Measurement (ADSUME), a brief 

measure that was developed and validated in Finland to evaluate adolescent substance use and 

its possible consequences during the previous year. ADSUME is reliable when compared to 

validated adult questionnaires (AUDIT, CRAFFT) and may even be superior in detecting 

hazardous substance use among adolescents.22 Certainly, survey data is more reliable than 

what adolescents share with health professionals.23 We calculated a total score (0-31 points) 

of the first nine questions (appendix 1) to yield a numeric 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.24 

Data analysis

Categorical data are presented as frequencies (with percentages). For continuous variables, 

means and standard deviations (SDs) or medians (with interquartile range) are used. 

Associations between disease control, psychiatric diagnoses, and family composition 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). Data analyses were performed using IBM SPSS Statistics 25 (IBM, Somers, 

NY) and a p-value < 0.05 was considered significant. 

Results

In total, 279 (91.2%) adolescents consented to participate, and 253 (82.7%) adolescents 

completed the baseline survey after a maximum of two reminders. Demographic and clinical 

data of the 253 study participants are summarized in Tables 1 and 2. The mean age at 
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10

diagnosis 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 difference between 

groups).

Table 1. Demographic and clinical data of 253 adolescents.

Sex N %
   Male 118 46.6
   Female 132 52.2
   Other 3 1.2
Pediatric 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
   No visits 159 62.8
   1-3 visits 36 14.2
   More than 3 visits 58 22.9

Median ADSUME total scores (IQR) *** 3 (0-6)
   Females 2 (0-6)
   Males 3 (0-6)
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11

ADSUME risk category *** N %
   Abstinence or experimental use (0-3 points) 142 56.1
   Recurring use (4-6 p) 57 22.5
   Risky use (7-9 p) 27 10.7
   Hazardous use (10 p 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`s Substance Use Measurement; IQR = interquartile range

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
   Diabetes

   Rheumatology

   Gastroenterology

   Others

17.3 (17.1)
17.2

16.2

19.0

17.8

1.2
0.7

0.5

0.9

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`s Substance Use Measurement
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Among all study participants, 27.7% (n=70) were categorized as having good disease control 

and/or adherence, 41.5% (n=105) were rated as having some evidence of concern, and 30.0% 

(n=76) were deemed to have 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 showed no 

association with different disease control groups (p=0.58) and neither did the age at diagnosis 

(p=0.88). 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 overrepresented in anxiety disorders and males in the ‘other psychiatric 

diagnosis’ group. Adolescents with diabetes had more psychiatric diagnoses (28.3% vs 

20.5%; p=0.12) and more often had at least one outpatient visit in adolescent psychiatry (44.6 

% vs 32.9%; p= 0.08) than adolescents with other conditions, although these differences did 

not reach statistical significance. 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).

More than half of participants (n=142, 56.1%) were abstinent or reported only experimental 

substance use (Tables 1 and 3). Twenty-nine participants (11.5%) used nicotine products with 

eleven (4.3%) using them daily. 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.
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Table 3. Details of adolescent substance use in the past year (n=252*).

N %

Substance use
     Nicotine products 29 11.5
     Alcohol 131 52
     Abuse of medications 3 1.2
     Cannabis 3 1.2

Missed school because of substance use 5 2

Risk behavior while intoxicated
     Hurt herself/himself 10 4
     Hurt someone else 5 2
     Drove a car 3 1.2
     Passenger in a car with intoxicated driver 3 1.2
     Had sex that regretted afterwards 8 3.2

* One response missing

Table 4 and Figure 1 summarize the associations between disease control, psychiatric 

diagnoses, substance use and family composition. Adolescents with psychiatric diagnoses 

more often had poor disease control and/or adherence or more severe disease/condition 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 significantly fewer psychiatric 

diagnoses than adolescents living in other kinds of families (p = 0.05). 

Table 4. Family composition, disease control and substance use, by psychiatric diagnosis 
(n=253). 

No psychiatric 
diagnosis 
(n=194)

N (%)

Psychiatric 
diagnosis 

(n=59)

N (%)

p
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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

*Transfer of two adolescents has been delayed.

** One response missing. 

Other factors compared using Fisher’s exact test, ADSUME median scores compared using 

the Mann-Whitney U test.

Discussion 

In this cross-sectional study of adolescents with chronic medical disorders, nearly a 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. 

Surprisingly, only 27.7% of the study cohort were deemed to have good disease control 

and/or adherence of their medical condition. The proportion of adolescents with good disease 

control was lowest among adolescents with diabetes and IBD. This may reflect the 

availability of laboratory measures of adherence for these conditions. It may also depict 

stringent threshold values, especially in diabetes.21 Optimizing health outcomes is important 

in all patients. However, additional strategies may be required in adolescents before transfer 

to adult health services, especially in those whose disease is challenging to treat, who lack 

motivation or skills for self-management, or have mental health or substance use 

problems.25,26
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Most studies of mental health in adolescents with chronic medical conditions use self-report 

surveys to assess prevalence rather than data on psychiatric diagnoses following referral, as in 

our study. Regular assessment by medical professionals might have contributed to 

unnecessary referrals aided by the relative ease of referral to public mental health 

professionals. Certainly, 23% of adolescents receiving a mental health diagnosis between the 

ages of 13 and 18 is higher than in other diagnostic studies.8,10 However, as the portion of 

adolescents with three or more outpatient visits in the department of adolescent psychiatry is 

almost the same as the proportion of adolescents with a psychiatric diagnosis, overdiagnosis 

seems unlikely. 

Adolescents living with two parents had fewer psychiatric diagnoses than their peers living in 

other kinds of families. This finding has also been reported among the general population of 

children and adolescents.27,28 As a child’s illness is a significant stressor for parents,29 family 

psychosocial supports and interventions to minimize financial hardship also warrant 

consideration.

The association between poor disease control and psychiatric comorbidity may be 

bidirectional: living with a severe disease may increase the emotional burden experienced, 

while mental health problems may affect self-management resources and thus worsen disease 

control. The treatment of anxiety and depression in adolescents is expected to improve 

symptoms and positively influence disease control and health care utilization.30-32 Regardless 

of direction of association, the presence of mental health problems are relevant to the 

transition process as some adolescents will need concurrent transition of psychiatric and 

medical care. 

Although alcohol consumption has decreased among adolescents in many developed 

countries, adolescent binge drinking and the accompanying risky behavior remain significant 
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public health problems.33 In this study, 22.5% of adolescents with chronic medical conditions 

reported  using substances regularly while a further 21.0% were categorized as risky or 

hazardous users. This is consistent with national Finnish data that found 15-24% of 17-18-

year-old students reported monthly binge drinking.34 Although different recruitment and 

assessment methods were used, our findings are also similar to a US study of 14-18-yr-old 

adolescents attending routine health care in which 18% had substance use problems and 16% 

had substance use disorders.16 Conversely, only 1% of adolescents in our cohort had used 

cannabis during the past year, in comparison to 8-12% of 17-18-yr-old students in Finland.34 

These data affirm the importance of regularly discussing substance use and its effects with 

adolescents with chronic medical conditions especially given its potential effect on specific 

medical conditions, such as a reduced seizure threshold in adolescents with epilepsy or 

hypoglycemia in adolescents with diabetes.35,36

A strength of this study is the high response rate of adolescents recruited from six different 

hospital departments to intentionally span a range of conditions, increasing the 

generalizability 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 psychiatric 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 categorize 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, standardized 

assessments were not routinely used. Further, some psychiatric diagnoses may have been 
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missed if the adolescent had moved to or from another hospital district. A further strength of 

this study is that the public health system in Finland results in adolescents receiving the same 

treatment regardless of socioeconomic status, with provision of psychiatric care in the private 

sector uncommon. In countries without public health care, associations between mental health 

problems and poor disease control may be even more significant. Multivariate analyses were 

not performed because no significant differences were found in appropriate variables in 

independent analyses.

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 psychiatric care.37 Identifying and treating mental 

disorders in adolescents with medical conditions could be viewed as an investment in quality 

of life, education, and employment as well as a way of reducing the long-term costs of health 

care. Maximizing mental health before adolescents transfer to adult health services appears 

especially important given the associations of both poor mental health and the transfer of care 

itself with unsatisfactory adherence to treatment and increased rates of emergency visits and 

hospitalizations. 12,38,39 
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1

Figure 1. Associations between disease control, psychiatric diagnoses, substance use 
(ADSUME) and family composition. P < 0.05 is considered significant.

Family 
***

Disease 
control*

ADSUME- 
risk 

class**

Psychiatric 
diagnosis 

yes/no

p = 0.036

p = 0.011

p = 0.046

p = 0.11

p = 0.803

*  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)
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Appendix 1. Adolescents Substance Use Measurement (ADSUME)

1. Do you smoke (including tobacco, cannabis and e-cigarettes)?
a. No
b. Occasionally
c. Daily

2. Have you tried or used following substances during the past year? (If not, there is no need to 
answer the next questions)

a. Alcohol
b. Medication to get high
c. Illegal drugs
d. Alcohol together with other substances
e. Inhaled chemicals `sniffing`

3. How many times have you tried or used other substances than tobacco during last year?
a. 1-3 times
b. 4-6 times
c. about once in a month
d. 2-3 times per month
e. once a week or more often

4. How many drinks do you usually have at a time?
a. 1-2 drinks
b. 3-4 drinks
c. 5-6 drinks
d. 7 drinks or more

5. Have you ever been late to school or work, left in the middle of the day or stayed home from 
school or work because of substance use?

a. Never
b. Once
c. 2-3 times
d. 4 or more times

6. Have you encountered any of these situations when you have been under the influence of 
alcohol or drugs during the past year? 

a. I have hurt myself or someone else has hurt me
b. I have hurt someone else
c. I have been a passenger in a vehicle with a driver who was under the influence
d. I have driven a vehicle under the influence
e. I have broken or stolen someone else's property
f. I have had a sexual relationship that I regret afterwards 

7. How often have you been in these situations (described before)?
a. Once
b. Twice
c. More Often 

8. Have you ever had a blackout (i.e., trouble remembering what happened due to substance 
use)?

a. Once
b. Twice
c. More Often

9. Have you ever passed out because of substance use?
a. Once
b. Twice
c. More Often 

Page 24 of 23

https://mc.manuscriptcentral.com/bmjpo

BMJ Paediatrics Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 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/


Confidential: For Review Only
Disease control and psychiatric comorbidity among 

adolescents with chronic medical conditions - a single 
centre retrospective study

Journal: BMJ Paediatrics Open

Manuscript ID bmjpo-2022-001605.R2

Article Type: Original research

Date Submitted by the 
Author: 15-Nov-2022

Complete List of Authors: Kallio, Mira; University of Helsinki Faculty of Medicine, Department of 
Pediatrics
Tornivuori, Anna; Turun yliopisto
Miettinen, Päivi; University of Helsinki Faculty of Medicine, Department 
of Pediatrics
Kolho, kaija-Leena; University of Helsinki Faculty of Medicine, 
Department of Pediatrics
Culnane, Evelyn; The Royal Children's Hospital Melbourne
Sawyer, Susan; The Royal Children's Hospital Melbourne
Kosola, Silja; University of Helsinki Faculty of Medicine

Keywords: Adolescent Health, Gastroenterology, Neurology, Rheumatology, 
Endocrinology

 

https://mc.manuscriptcentral.com/bmjpo

BMJ Paediatrics Open
 on A

pril 8, 2024 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/


Confidential: For Review Only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 22

https://mc.manuscriptcentral.com/bmjpo

BMJ Paediatrics Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 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
 

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjpaedsopen.bmj.com/


Confidential: For Review Only

1

Disease control and psychiatric comorbidity among adolescents with chronic medical 

conditions – a single center retrospective study

Kallio Mira a,c , Tornivuori Anna a,b, Miettinen Päivi J. a,c, Kolho Kaija-Leena a,c,d, Culnane 

Evelyn e, Sawyer Susan M f,g,h Kosola Silja a,c 

Affiliations: a Department of Pediatrics, Helsinki University Hospital and University of 

Helsinki, Helsinki, Finland; b Nursing Science of University of Turku, Turku, Finland; c 

Pediatric Research Center, Helsinki University Hospital and University of Helsinki, Helsinki, 

Finland; d Faculty of Medicine and Health Technology, Tampere University, Tampere, 

Finland; e Transition Support Service, The Royal Children’s Hospital, Melbourne, Australia; f 

Centre for Adolescent Health, Royal Children’s Hospital, Melbourne, Australia; g Murdoch 

Children’s Research Institute, Melbourne, Australia; h Department of Paediatrics, The 

University of Melbourne, Australia. 

Address correspondence to: Mira Kallio, Department of Pediatrics, University of Helsinki, 

Biomedicum 6, Haartmaninkatu 8, 00290 Helsinki, [mira.kallio@hus.fi], +35840 778 5221.

Clinical Trial registration: Trial registration name The Bridge and registration number 

NCT04631965 (https://clinicaltrials.gov/ct2/show/NCT04631965). 

Data Sharing Statement: Data are available upon reasonable request.

Word count: 2797

Page 2 of 22

https://mc.manuscriptcentral.com/bmjpo

BMJ Paediatrics Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 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/


Confidential: For Review Only

2

Abstract

Background                                                                                                                                

To investigate disease control, psychiatric comorbidity, substance use and their possible 

associations in adolescents with chronic medical conditions before transfer to adult health 

care.

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 pediatric 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=25/59 vs 51/194, respectively).  More than half of adolescents 

(56%) were abstinent or used substances infrequently; 10% (n=26) reported hazardous 

substance use.  
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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.

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 disorders on disease control prior to 

transfer to adult health care is poorly understood. 

What this study adds

Adolescents with chronic medical disorders and comorbid 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 adolescents and young adults with chronic medical conditions, 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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Introduction

The landscape of chronic illness in children and adolescents with chronic medical conditions 

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 challenges during adolescence, not least due to the requirement for regular 

medication and other treatments, frequent medical appointments, 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, 

extracurricular participation and school attendance.5

Chronic medical conditions are associated with increased rates of mental health problems.6,7 

In the US, 25% of children with epilepsy have anxiety and/or depression compared with the 

general population of 12-17-year-olds 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 psychiatric disorder compared 

with 12% of the general population.10 Population surveys that assess self-reported symptoms 

of depression or anxiety yield even higher proportions of affected young people. 11 So the 

proportion 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 

behaviors, and health-related quality of life in children and adolescents with chronic medical 

conditions. 12,13 For example, depression is associated with higher health care costs and 
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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 behaviors, 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.16,17,18 This accumulation of risk behaviors 

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 hypothesis was that 

psychiatric comorbidity is common and associated 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. Fifteen adolescents with 

chronic conditions participated in the design of the study questionnaires.

Ethics
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This study 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. The Bridge 

trial has been registered with ClinicalTrials.gov (ID number NCT04631965).

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 pediatric 

subspecialty clinics (endocrinology, gastroenterology, rheumatology, nephrology and organ 

transplants, neurology, and cardiology) identified adolescents who were expected to transfer 

to adult clinics within the coming six to twelve months. Inclusion criteria were that 

participants were aged 15-24 years and had a chronic medical condition that had been 

diagnosed at least six 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 EUR) after completing the survey in acknowledgement of their time. 

A research nurse, uninvolved in patient care, personally 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 baseline survey, including gender, residential 

area, home language and family composition (living with two parents or any other family 

type).
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7

Disease control 

To determine disease control, we gathered data and laboratory test results from the electronic 

medical records for the year preceding the final visit at the New Children’s Hospital. The final 

visit was specified as the out-patient 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 adherence 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 

hemoglobin (the mean of all measurements across the year preceding transfer of care) ≤ 53 

mmol/mol was categorized as good control/adherence, 54-69 mmol/mol was considered 

evidence of some concern while ≥ 70 mmol/mol were classified as having poor 

control/adherence. For adolescents with rheumatic disease, the 10-joint Juvenile Arthritis 

Disease Activity Score (JADAS10) was completed. For those with oligoarthritis, cut-points of  

≤ 0.5 (good), 0.6-2.8 (some concern) and > 2.8 (poor) were used, while for those with 

polyarthritis, the cut-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 analog 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 calprotectin results within target range or exceeded 

300 ug/g even once, but no significant medication changes nor inpatient care; and for poor 

control/adherence any of the following: VAS ≥ 6, significant changes in medication, need for 

corticosteroids and/or commencement of biological medication or an episode of inpatient 

care. For rare conditions without standard criteria of disease control and/or adherence, 

experienced clinicians subjectively categorized participants according to their symptoms, 
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8

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 categorize. 

For these 28 adolescents, SK made an independent assessment of disease control. Six 

adolescents were categorized differently, and the final grading was based on consensus 

between the two reviewers. For some analyses we combined the three smallest subspecialties 

(neurology, cardiology, and nephrology/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, 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 (i.e., 

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 centers and student health 

services. Outpatient appointments with mental health professionals over these six 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 psychiatric 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 adolescent substance use and 
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its possible consequences during the previous year. ADSUME is reliable when compared to 

validated adult questionnaires (AUDIT, CRAFFT) 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 (appendix 1) to yield a numeric 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 standard deviations (SDs) or medians (with interquartile range) are used. 

Associations between disease control, psychiatric diagnoses, and family composition 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 25 (IBM, 

Somers, NY) and a p-value < 0.05 was considered significant. 

Results

In total, 279 (91.2%) adolescents consented to participate, and 253 (82.7%) adolescents 

completed the baseline survey after a maximum of two reminders. Demographic and clinical 

data of the 253 study participants are summarized in Tables 1 and 2. The mean age at 

diagnosis 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 
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10

gastroenterology were the oldest (mean age 19.0 years; p<0.001 for difference between 

groups).

Table 1. Demographic and clinical data of 253 adolescents.

Gender N %
   Male 118 46.6
   Female 132 52.2
   Other 3 1.2
Pediatric 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
   No visits 159 62.8
   1-3 visits 36 14.2
   More than 3 visits 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 p) 57 22.5
   Risky use (7-9 p) 27 10.7
   Hazardous use (10 p or more) 26 10.3
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*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`s Substance Use Measurement; IQR = interquartile range

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
   Diabetes

   Rheumatology

   Gastroenterology

   Others

17.3 (17.1)
17.2

16.2

19.0

17.8

1.2
0.7

0.5

0.9

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`s Substance Use Measurement

Among all study participants, 27.7% (n=70) were categorized as having good disease control 

and/or adherence, 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 
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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 overrepresented 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).

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 summarize the associations between disease control, psychiatric 

diagnoses, substance use and family composition. Adolescents with psychiatric diagnoses 

more often had poor disease control and/or adherence or more severe disease/condition 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 

Page 13 of 22

https://mc.manuscriptcentral.com/bmjpo

BMJ Paediatrics Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 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/


Confidential: For Review Only

13

adolescents living in other kinds of families (p = 0.05). In ordinal regression, only psychiatric 

diagnoses were significant for disease control (Table 4).

Table 3. Family composition, disease control and substance use, by psychiatric diagnosis 
(n=253). 

No psychiatric 
diagnosis 
(n=194)

N (%)

Psychiatric 
diagnosis 

(n=59)

N (%)

p

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
*Transfer of two adolescents has been delayed

** One response missing. 

Other factors compared using Fisher’s exact test, ADSUME median scores compared using 
the Mann-Whitney U test.

Table 4. Results of ordinal regression with disease control (good, moderate, or poor) as the 
dependent variable.

95% CI
Estimate SE Wald df p Lower Upper

Threshold: poor to moderate dc -0.879 0.248 12.588 1 <0.001 -1.364 -0.393
Threshold: moderate to good dc 0.958 0.249 14.800 1 <0.001 0.470 1.445
Male vs. female -0.189 0.238 0.633 1 0.426 -0.656 0.277
Two parents vs. other family 0.364 0.246 2.193 1 0.139 -0.118 0.847
Psychiatric dg vs. no dg -0.689 0.289 5.700 1 0.017 -1.254 -0.123

Goodness of fit: Pearson chi-squared 11.380 with 11 degrees of freedom; significance 0.412.

Pseudo r squared: Cox and Snell 0.036, Nagelkerke 0.041.

CI = confidence interval, SE = standard error, df = degress of freedom, dc = disease control, 
dg = diagnosis

Please note: age at transfer could not be included in the model because it lead to empty cells 
in more than half (56%) of cases.
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Discussion 

In this cross-sectional study of adolescents with chronic medical conditions, nearly a 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. Adolescents living with two parents had fewer psychiatric diagnoses than their 

peers living in other kinds of families. 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 to 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 categorized as risky or hazardous users. This is consistent with national Finnish data that 

found 15-24% of 17-18-year-old students reported monthly binge drinking.26 Conversely, 

only 1% of adolescents in our cohort had used cannabis during the past year, in comparison to 

8-12% of 17-18-yr-old students in Finland.26 Although alcohol consumption has decreased 

among adolescents in many developed countries, adolescent binge drinking and the 

accompanying risky behavior remain significant public health problems.27 
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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 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, additional strategies may be required to optimize 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 

health care utilization.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 supports and interventions to minimize financial hardship also warrant 

consideration. Our data affirms the importance of regularly discussing substance use and its 

effects with adolescents with chronic medical conditions especially given its potential effect 

on specific medical conditions, such as a reduced seizure threshold in adolescents with 

epilepsy or hypoglycemia in adolescents with diabetes.35,36

A strength of this study is the high response rate of adolescents recruited from six different 

hospital departments to intentionally span a range of conditions, increasing the 

generalizability 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 psychiatric 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 categorize disease control subjectively in 
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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, standardized 

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 treatment regardless of 

socioeconomic status, with provision of psychiatric care in the private sector uncommon. In 

countries without public health care, 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 psychiatric care.37 Maximizing mental health before 

adolescents transfer to adult health services appears especially important given the 

associations of both poor mental health and the transfer of care itself with unsatisfactory 

adherence to treatment and increased rates of emergency visits and hospitalizations. 12,38,39 
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Figure 1. Associations between disease control, psychiatric diagnoses, substance use 
(ADSUME) and family composition. P < 0.05 is considered significant.

Family 
***
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risk 
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Psychiatric 
diagnosis 

yes/no

p = 0.036

p = 0.011

p = 0.046

p = 0.11

p = 0.803

*  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)
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Appendix 1. Adolescents Substance Use Measurement (ADSUME)

1. Do you smoke (including tobacco, cannabis and e-cigarettes)?
a. No
b. Occasionally
c. Daily

2. Have you tried or used following substances during the past year? (If not, there is no need to 
answer the next questions)

a. Alcohol
b. Medication to get high
c. Illegal drugs
d. Alcohol together with other substances
e. Inhaled chemicals `sniffing`

3. How many times have you tried or used other substances than tobacco during last year?
a. 1-3 times
b. 4-6 times
c. about once in a month
d. 2-3 times per month
e. once a week or more often

4. How many drinks do you usually have at a time?
a. 1-2 drinks
b. 3-4 drinks
c. 5-6 drinks
d. 7 drinks or more

5. Have you ever been late to school or work, left in the middle of the day or stayed home from 
school or work because of substance use?

a. Never
b. Once
c. 2-3 times
d. 4 or more times

6. Have you encountered any of these situations when you have been under the influence of 
alcohol or drugs during the past year? 

a. I have hurt myself or someone else has hurt me
b. I have hurt someone else
c. I have been a passenger in a vehicle with a driver who was under the influence
d. I have driven a vehicle under the influence
e. I have broken or stolen someone else's property
f. I have had a sexual relationship that I regret afterwards 

7. How often have you been in these situations (described before)?
a. Once
b. Twice
c. More Often 

8. Have you ever had a blackout (i.e., trouble remembering what happened due to substance 
use)?

a. Once
b. Twice
c. More Often

9. Have you ever passed out because of substance use?
a. Once
b. Twice
c. More Often 
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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 health 

care.

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 pediatric 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=25/59 vs 51/194, respectively).  More than half of adolescents 

(56%) were abstinent or used substances infrequently; 10% (n=26) reported hazardous 

substance use.  
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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.

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 disorders on disease control prior to 

transfer to adult health care is poorly understood. 

What this study adds

Adolescents with chronic medical disorders and comorbid 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 adolescents and young adults with chronic medical conditions, 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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Introduction

The landscape of chronic illness in children and adolescents with chronic medical conditions 

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 challenges during adolescence, not least due to the requirement for regular 

medication and other treatments, frequent medical appointments, 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, 

extracurricular participation and school attendance.5

Chronic medical conditions are associated with increased rates of mental health problems.6,7 

In the US, 25% of children with epilepsy have anxiety and/or depression compared with the 

general population of 12-17-year-olds 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 psychiatric disorder compared 

with 12% of the general population.10 Population surveys that assess self-reported symptoms 

of depression or anxiety yield even higher proportions of affected young people. 11 So the 

proportion 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 

behaviors, and health-related quality of life in children and adolescents with chronic medical 

conditions. 12,13 For example, depression is associated with higher health care costs and 
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5

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 behaviors, 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.16,17,18 This accumulation of risk behaviors 

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 hypothesis was that 

psychiatric comorbidity is common and associated 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. 

Patient and Public Involvement

Fifteen adolescents with chronic conditions participated in the design of the study 

questionnaires.
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6

Ethics

This study 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. The Bridge 

trial has been registered with ClinicalTrials.gov (ID number NCT04631965).

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 pediatric 

subspecialty clinics (endocrinology, gastroenterology, rheumatology, nephrology and organ 

transplants, neurology, and cardiology) identified adolescents who were expected to transfer 

to adult clinics within the coming six to twelve months. Inclusion criteria were that 

participants were aged 15-24 years and had a chronic medical condition that had been 

diagnosed at least six 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 EUR) after completing the survey in acknowledgement of their time. 

A research nurse, uninvolved in patient care, personally met 306 consecutive adolescents 

during their routine hospital visits and provided oral and written information about the Bridge 

study.

Demographics
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7

Background information was obtained from the baseline 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 laboratory test results from the electronic 

medical records for the year preceding the final visit at the New Children’s Hospital. The final 

visit was specified as the out-patient 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 adherence 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 

hemoglobin (the mean of all measurements across the year preceding transfer of care) ≤ 53 

mmol/mol was categorized as good control/adherence, 54-69 mmol/mol was considered 

evidence of some concern while ≥ 70 mmol/mol were classified as having poor 

control/adherence. For adolescents with rheumatic disease, the 10-joint Juvenile Arthritis 

Disease Activity Score (JADAS10) was completed. For those with oligoarthritis, cut-points of  

≤ 0.5 (good), 0.6-2.8 (some concern) and > 2.8 (poor) were used, while for those with 

polyarthritis, the cut-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 analog 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 calprotectin results within target range or exceeded 

300 ug/g even once, but no significant medication changes nor inpatient care; and for poor 

control/adherence any of the following: VAS ≥ 6, significant changes in medication, need for 
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8

corticosteroids and/or commencement of biological medication or an episode of inpatient 

care. For rare conditions without standard criteria of disease control and/or adherence, 

experienced clinicians subjectively categorized 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 categorize. 

For these 28 adolescents, SK made an independent assessment of disease control. Six 

adolescents were categorized differently, and the final grading was based on consensus 

between the two reviewers. For some analyses we combined the three smallest subspecialties 

(neurology, cardiology, and nephrology/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, 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 (i.e., 

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 centers and student health 

services. Outpatient appointments with mental health professionals over these six 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 psychiatric diagnosis, any 

admissions for psychiatric inpatient care and, if so, the number of days spent in psychiatric 

inpatient care.
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Substance use

Participants completed the Adolescent Substance Use Measurement (ADSUME), a brief 

measure that was developed and validated in Finland to evaluate adolescent substance use and 

its possible consequences during the previous year. ADSUME is reliable when compared to 

validated adult questionnaires (AUDIT, CRAFFT) 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 (appendix 1) to yield a numeric 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 standard deviations (SDs) or medians (with interquartile range) are used. 

Associations between disease control, psychiatric diagnoses, and family composition 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 25 (IBM, 

Somers, NY) and a p-value < 0.05 was considered significant. 

Results

In total, 279 (91.2%) adolescents consented to participate, and 253 (82.7%) adolescents 

completed the baseline survey after a maximum of two reminders. Demographic and clinical 

data of the 253 study participants are summarized in Tables 1 and 2. The mean age at 
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10

diagnosis 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 difference between 

groups).

Table 1. Demographic and clinical data of 253 adolescents.

Gender N %
   Male 118 46.6
   Female 132 52.2
   Other 3 1.2
Pediatric 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
   No visits 159 62.8
   1-3 visits 36 14.2
   More than 3 visits 58 22.9

Median ADSUME total scores (IQR) *** 3 (0-6)
   Females 2 (0-6)
   Males 3 (0-6)
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ADSUME risk category *** N %
   Abstinence or experimental use (0-3 points) 142 56.1
   Recurring use (4-6 p) 57 22.5
   Risky use (7-9 p) 27 10.7
   Hazardous use (10 p 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`s Substance Use Measurement; IQR = interquartile range

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
   Diabetes

   Rheumatology

   Gastroenterology

   Others

17.3 (17.1)
17.2

16.2

19.0

17.8

1.2
0.7

0.5

0.9

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`s Substance Use Measurement
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Among all study participants, 27.7% (n=70) were categorized as having good disease control 

and/or adherence, 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 overrepresented 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).

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 summarize the associations between disease control, psychiatric 

diagnoses, substance use and family composition. Adolescents with psychiatric diagnoses 

more often had poor disease control and/or adherence or more severe disease/condition 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 
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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).

Table 3. Family composition, disease control and substance use, by psychiatric diagnosis 
(n=253). 

No psychiatric 
diagnosis 
(n=194)

N (%)

Psychiatric 
diagnosis 

(n=59)

N (%)

p

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
*Transfer of two adolescents has been delayed

** One response missing. 

Other factors compared using Fisher’s exact test, ADSUME median scores compared using 
the Mann-Whitney U test.

Table 4. Results of ordinal regression with disease control (good, moderate, or poor) as the 
dependent variable.

95% CI

Estimate S.E. Wald df p 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 r squared: Cox and Snell 0.046, Nagelkerke 0.052.
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CI = confidence interval, SE = standard error, df = degress of freedom, dc = disease control, 
dg = diagnosis

Discussion 

In this cross-sectional study of adolescents with chronic medical conditions, nearly a 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. Adolescents living with two parents had fewer psychiatric diagnoses than their 

peers living in other kinds of families. 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 to 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 categorized as risky or hazardous users. This is consistent with national Finnish data that 

found 15-24% of 17-18-year-old students reported monthly binge drinking.26 Conversely, 

only 1% of adolescents in our cohort had used cannabis during the past year, in comparison to 

8-12% of 17-18-yr-old students in Finland.26 Although alcohol consumption has decreased 
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among adolescents in many developed countries, adolescent binge drinking and the 

accompanying risky behavior 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 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, additional strategies may be required to optimize 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 

health care utilization.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 supports and interventions to minimize financial hardship also warrant 

consideration. Our data affirms the importance of regularly discussing substance use and its 

effects with adolescents with chronic medical conditions especially given its potential effect 

on specific medical conditions, such as a reduced seizure threshold in adolescents with 

epilepsy or hypoglycemia in adolescents with diabetes.35,36

A strength of this study is the high response rate of adolescents recruited from six different 

hospital departments to intentionally span a range of conditions, increasing the 

generalizability of our results. However, this also provided some challenges, especially 

regarding how disease control was defined as by definition this differs by medical condition. 
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Although the same researcher collected data on disease control and psychiatric 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 categorize 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, standardized 

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 treatment regardless of 

socioeconomic status, with provision of psychiatric care in the private sector uncommon. In 

countries without public health care, 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 psychiatric care.37 Maximizing mental health before 

adolescents transfer to adult health services appears especially important given the 

associations of both poor mental health and the transfer of care itself with unsatisfactory 

adherence to treatment and increased rates of emergency visits and hospitalizations. 12,38,39 
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Figure 1. Associations between disease control, psychiatric diagnoses, substance use (ADSUME) and family 
composition. P < 0.05 is considered significant. 
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Appendix 1. Adolescents Substance Use Measurement (ADSUME) 

1. Do you smoke (including tobacco, cannabis and e-cigarettes)? 

a. No 

b. Occasionally 

c. Daily 

2. Have you tried or used following substances during the past year? (If not, there is no need to 

answer the next questions) 

a. Alcohol 

b. Medication to get high 

c. Illegal drugs 

d. Alcohol together with other substances 

e. Inhaled chemicals `sniffing` 

3. How many times have you tried or used other substances than tobacco during last year? 

a. 1-3 times 

b. 4-6 times 

c. about once in a month 

d. 2-3 times per month 

e. once a week or more often 

4. How many drinks do you usually have at a time? 

a. 1-2 drinks 

b. 3-4 drinks 

c. 5-6 drinks 

d. 7 drinks or more 

5. Have you ever been late to school or work, left in the middle of the day or stayed home from 

school or work because of substance use? 

a. Never 

b. Once 

c. 2-3 times 

d. 4 or more times 

6. Have you encountered any of these situations when you have been under the influence of 

alcohol or drugs during the past year?  

a. I have hurt myself or someone else has hurt me 

b. I have hurt someone else 

c. I have been a passenger in a vehicle with a driver who was under the influence 

d. I have driven a vehicle under the influence 

e. I have broken or stolen someone else's property 

f. I have had a sexual relationship that I regret afterwards  

7. How often have you been in these situations (described before)? 

a. Once 

b. Twice 

c. More Often  

8. Have you ever had a blackout (i.e., trouble remembering what happened due to substance 

use)? 

a. Once 

b. Twice 

c. More Often 

9. Have you ever passed out because of substance use? 

a. Once 

b. Twice 

c. More Often  
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