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Abstract 

BACKGROUND. The service configuration with separate child and adolescent mental health services (CAMHS) 

and adult mental health services (AMHS) may be a barrier to continuity of care that may adversely affect young 

people’s mental health. However, no studies have investigated whether discontinuity of care in the transition 

period affects mental health. We aimed to discern the type of care young people receive after reaching the upper 

age limit of their CAMHS and examine differences in outcomes at two years follow-up between young people 

receiving different types of care. 

METHODS. The MILESTONE cohort is a prospective study of 763 young people recruited from 39 CAMHS in 

Europe. Information on mental health service (MHS) use, mental health problems (i.e. using the Health of the 

Nation Outcome Scale for Children and Adolescents, HoNOSCA; Youth/Adult Self-Report, Y/ASR; DSM-5 and 

ICD-10) and socio-demographic characteristics was collected using self-, parent- and clinician-reports. Mixed 

models were applied to assess relationships between baseline characteristics, MHS use, and outcomes.  

OUTCOMES. Young people with higher scores on the HoNOSCA (p<0·001) and Y/ASR (p=0·046), a clinical 

classification of severe mental illness (p=0·003), suicidal thoughts/behaviours or self-harm (p=0·034), 

psychotropic medication use (p=0·001) and a self-/parent-reported need for continued treatment (p<0·001) at 

baseline were more likely to transition to AMHS or stay in CAMHS than to have care end. Overall, over the 2 

year follow-up period, the mental health of young people improved and baseline differences between care 

pathways were maintained. 24·4% of young people reported a reliable increase in problems, of which 5·3% was 

clinically relevant. At two years follow-up, no differences in change in mental health problem levels since 

baseline were found between young people who used different types of care (CAMHS, AMHS or no care).  

INTERPRETATION. Although approximately half of young people reaching the upper age limit of their CAMHS 

stop using MHS, this was not associated with a deterioration of their mental health. Young people with the most 

severe mental health problems are more likely to receive continued care.  

FUNDING. FP7 #602442. 

Key words: Child and Adolescent Mental Health Services; Adult Mental Health Services; Adolescents; Young 

Adults; Transition 
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Research in context 

Evidence before this study  

Many mental health services for children and adolescents limit the provision of help to a certain age, usually 

somewhere between the ages 16 to 19 years. Some argue that the service configuration with separate child and 

adolescent mental health services (CAMHS) and adult mental health services (AMHS) is a barrier to continuity of 

care which may jeopardize the mental health of young people who reach the upper age limit of their service. 

We searched PubMed for empirical and quantitative research describing the transition from CAMHS to AMHS 

published before July 12th 2021, using the following combination of mesh terms: (Transition to Adult Care OR 

Continuity of Patient Care) AND (Mental Health Services OR Mental Disorders/Therapy OR Adolescent Health 

Services/organization and administration OR Mental Health Services/organization and administration OR Health 

Services Needs and Demand OR Mental Health Services/utilization). The following additional terms were added 

to include studies with these terms in title and abstract: (transition OR transfer OR “continuity of care” OR 

(CAMHS AND AMHS) AND (Mental Hygiene Service OR Psychiatric Social Work OR Psychiatric Social Ser-

vice OR Mental Health Service OR Mental Health Care OR CAMHS OR psychiatr* OR mental health OR youth 

service).  

An estimated 30% to 84% of potential referrals at CAMHS, based on research criteria or the clinician’s view, do 

not transition to AMHS. However, the criteria to define a ‘potential referral’ are often lacking or based on clinical 

records with no standardized assessment of mental health problems. Comparison of the results of existing studies 

is further complicated by the variation in methods used and the groups compared: most studies had a retrospective 

design and were based on data from medical records. The limited number of prospective studies that have been 

conducted often studied small samples or samples that were restricted to specific populations in a specific country, 

limiting the generalisability of the findings to other populations and countries with other mental health systems. 

Based on current literature, it is therefore difficult to determine which characteristics predict whether young 

people transition to AMHS. Crucially, no study to date has investigated the mental health outcomes of young 

people who transitioned to AMHS and those who did not. There is no evidence on whether continued services use 

is better for mental health than not receiving services, or whether transitioning to AMHS is better than staying in 

CAMHS. 

Added value of this study  
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The MILESTONE cohort study describes the mental health of a large international sample of young people who 

reached the upper age limit of their CAMHS and followed them over a 2-year follow-up period. MILESTONE 

uses multi-informant and prospectively collected data, which allows the study of a wide range of predictors and 

outcomes from the perspective of young people and parents, not just clinicians.  

Our findings show that young people with the highest problem levels most often transitioned to AMHS or stayed 

in CAMHS, whereas care for young people with the lowest problem levels often ended when they reached the ser-

vice boundary of their CAMHS. Additionally, self-reported suicidal thoughts/behaviours or self-harm, a clinical 

classification of a severe mental illness, self-reported psychotropic medication use and a self- and parent-reported 

need for ongoing treatment were predictors of the type of care young people received after reaching the service 

boundary. Although research-assistant-rated and self-reported mental health improved overall, 5% of young peo-

ple experienced a clinically relevant increase in mental health problems. Our findings show that although approxi-

mately half of all young people reaching the upper age limit of their CAMHS stop using services, this was not as-

sociated with a deterioration of mental health at 2 years follow-up.  

Implications of all the available evidence  

Our findings give rise to optimism: the mental health of most young people who reach the upper age limit of their 

CAMHS improves and a stop of mental health service use does not predict a deterioration of the mental health of 

young people in the transition period. This suggests, when replicated, less attention could be paid to all young 

people at the transition boundary, which may be better be spent on monitoring a subgroup of young people in pri-

mary care with a clinically relevant increase in mental health problems who leave CAMHS or temporarily stop 

using services.  
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Introduction 

Many mental health services for children and adolescents limit the provision of help to a certain age, usually 

somewhere between ages 16 to 19 years. Some argue that the service configuration with separate child and 

adolescent mental health services (CAMHS) and adult mental health services (AMHS) is a barrier to continuity of 

care1,2 which may jeopardize the mental health of young people who reach the upper age limit of their service. 

Existing studies have considerable limitations, with varying methods and results, showing 30% to 84% of 

potential referrals from CAMHS do not transition to AMHS.3-8 Crucially, no study to date has investigated the 

mental health of young people who transitioned to AMHS compared to those who did not. 

In considering young people’s mental health after they reached the upper age limit of their CAMHS, a number of 

questions arise. Firstly, what type of care young people receive, if any, after reaching the upper age limit of their 

CAMHS? Secondly, is the type of care young people receive after reaching the upper age limit of their CAMHS 

associated with the level and type of mental health problems, service-use related factors or sociodemographic 

factors? Thirdly, are there are differences in the level of mental health problems between young people who 

receive different types of care during the 2-year follow-up period? Finally, are there differences in change in 

mental health outcomes and quality of life after 2 years of follow-up? We aimed to answer these questions by 

following a group of 763 young people who reached the upper age limit of their CAMHS over a two-year period.  

Methods 

Study design and participants 

Figure 1 depicts the flow of participants through eligibility checks, recruitment and follow-up. In this prospective 

cohort study 763 young people were recruited (45·1% of all young people to whom the study was introduced) 

from 39 CAMHS in eight European countries (Belgium, Croatia, France, Germany, Italy, Ireland, the 

Netherlands, and the United Kingdom) between October 2015 and December 2016. The study design and 

recruitment process have been described previously.9 The study protocol was approved (ISRCTN83240263; 

NCT03013595) by the UK National Research Ethics Service Committee West Midlands – South Birmingham 

(15/WM/0052) and ethics boards in participating countries. Country specific consent procedures were followed 

according to national laws and medical ethical committee regulations. Young project advisors with experience of 
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transition in mental health services were involved throughout the project, from the design of the study to the 

interpretation and write-up of its results.  

Eligible young people were CAMHS users within one year of the upper age limit of their CAMHS or up to three 

months older, if they were still in CAMHS. Inclusion criteria were checked by a care coordinator and/or clinician, 

after which the young person was informed about the study and consent was sought for them to be contacted by a 

MILESTONE Research Assistant (RA). A parent/carer (referred to as parent from hereon) and the young person’s 

main CAMHS clinician, or a mental health professional responsible for or coordinating the care for the young 

person, were also informed about the study and asked to participate.  

Participants were assessed at baseline and follow-up at nine, 15 and 24 months. If a young person left CAMHS 

and moved on to another mental health service, the new clinician was asked to participate and provide clinical 

information on the young person. Over the 24-months follow-up period, 48 young people (6.3%) actively 

withdrew from the study (see supplementary materials for further detail).  

Insert Figure 1 about here. 

Procedure 

At baseline and 24-months follow-up, young people and their parents were invited to the clinic for a face-to-face 

interview and completed several questionnaires, or a research-assistant (RA) visited them at home. At 9 months 

and 15 months follow-up, the interviews were conducted by phone and questionnaires were completed online at 

home. The method (face-to-face or over the phone) and location (at the clinic, at home, or elsewhere) could be 

changed according to the participants’ preference. Clinicians were also interviewed and asked to complete 

questionnaires.  

Measures 

We included predictors that were previously identified as associated with the CAMHS clinician’s transition 

decision in this sample10, and other variables that were previously associated with referral and transition to 

AMHS.3-8 Most variables assessed as predictors were also assessed as outcomes, except for variables that were not 

assessed at 24 months follow-up, variables on which too much information was missing and variables that were 

considered unlikely to be affected by MHS use. Outcomes included indicators of mental health as well as factors 
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related to service-use and need. An overview of the constructs, measures (including psychometric properties) and 

informants in this study is provided in supplementary Table 1.   

Choice of primary measures 

Our main aim was to compare mental health outcomes of young people reaching the CAMHS upper age limit 

receiving different types of care after 2 years of follow-up. Therefore, the primary measures chosen were generic 

measures of mental health problem levels, reported by the different informants participating in the study at all four 

time-points. Self-reported problem levels over the last six months were assessed with the total scale of the 

Youth/Adult Self-Report11,12 (Y/ASR; </>18 years) and parent-reported problem levels were assessed with the 

total scale of the Child/Adult Behaviour Checklist11,12 (C/ABCL; </>18 years). The clinician’s assessment of the 

young person’s mental health problem levels was measured with the Health of the Nation Outcome Scale for 

Children and Adolescents (HoNOSCA).13 A trained RA rated the health of young people at all four time-points 

based on semi-structured interviews with the young person, parents and clinician.  

Other mental health indicators/outcomes 

Clinical classifications were based on ICD-1014,  DSM-IV and DSM-515,16 and were collected at baseline. 

Suicidal thoughts/behaviours and self-harm (yes/no) were assessed with two identical items taken from the 

Transition Readiness and Appropriate Measure (TRAM) at baseline17 and the Transition Outcome Measure 

(TROM) at the follow-up assessments. These items were combined to indicate whether young people had 

experienced suicidal thoughts/behaviours and self-harm. Psychotic-like experiences (0 or 1 vs. 2 or more 

experiences) were assessed at baseline using the section of the Development and Well-Being Assessment 

(DAWBA) covering psychotic experiences. Psychological quality of life was assessed at 24 months follow-up 

using the psychological domain of the World Health Organization Quality of Life Brief Inventory (WHOQOL-

BREF)18. Everyday functional skills were assessed using the Specifc Levels of Functioning (SLOF).19 A mean 

total score was used to reflect overall everyday functional skills. 

Socio-demographic characteristics 

‘Education/occupation’ (in school or working, vs. not in school or working), ‘living situation’ (with both 

biological parents, vs. not living with both biological parents) and ‘parental highest educational level’ (primary 
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or secondary/vocational, vs. university) were assessed at baseline as part of the socio-demographic interview, 

based on the Client Sociodemographic and Service Receipt Inventory EU version (CSSRI-EU).20  

Factors related to service use and need 

Self- and parent-reported need for ongoing treatment (yes/no) was assessed at baseline with the question: “Do 

you/does the young person require ongoing treatment to control your/his or her symptoms?” of the TRAM. 

Psychotropic medication use, visits to the general practitioner or the accident and emergency department 

(yes/no) were assessed with the CSSRI-EU20 at baseline and 24 months follow-up. Length of CAMHS use was 

assessed with questions pertaining to medical history in the socio-demographic interview at baseline and was 

categorized as (1) less than one year, (2) one to five years, or (3) more than five years. Clinician-reported 

availability of appropriate AMHS was assessed at baseline with the TRAM item “I am confident that there is a 

local AMHS service with the skills/resources to treat the young person's condition/s.”  

Identifying care pathways  

Mental health service use reported by the young person was assessed with the socio-demographic interview at all 

four time-points and was categorized as (1) CAMHS, (2) AMHS, (3) no MHS (including being in care at other 

services than mental health services, such as community services). Based on their responses, young people were 

categorized as having followed one of four different care pathways over two years: ‘transition’, ‘end of care’, 

‘remain in CAMHS’, and ‘return to care’. The order in which these categories are listed here represents the 

hierarchy applied to the categorization, i.e. if young people stayed in CAMHS before transitioning to AMHS, they 

were categorized as having transitioned. See Figure 2 for a description of the pathways.  

 Insert Figure 2 about here. 

Missing data  

We assumed data was ‘missing at random’ (MAR; as we hypothesize missingness is related to other constructs 

that are assessed, such as the level of mental health problems21), which was supported by an analysis of missing 

data previously conducted9, showing missingness was dependent on observed values. Therefore, multiple 

imputation adequately accounts for the missingness. We applied multiple imputation on all variables included in 

the analyses before mixed models were fitted (accounting for clustering of the data; using mice22 and miceadds23). 

As the proportion of missing data for some variables is around 50%, the analyses in this study should be 
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considered explorative. More detail on the proportions of missing data for the measures used and the process of 

imputation is provided in the supplementary materials.  

Statistical analyses  

First, the type of care young people receive was described with proportions of self-reported MHS use (observed 

data) and care pathways (imputed data). 

Second, to assess whether characteristics of young people at baseline were associated with the type of care they 

receive after reaching the upper age limit of their CAMHS, we fitted linear, logistic and beta mixed models (using  

(lme424 and GLMMadaptive25). We fitted models for each baseline characteristic as dependent variable separately, 

with a variable indicating the four care pathways included as independent variable. If a significant association 

between a baseline characteristic (other than measures of problem levels) and care pathways was found, we tested 

whether this association was maintained after correcting for RA-rated problem levels (HoNOSCA scores). 

Third, analyses used to assess associations between the types of care young people receive over time and change 

in problem levels were conducted in two ways. First, we modelled self-, parent- and RA reported problem levels 

(as dependent variables) over all four time-points with linear mixed models, including time and care pathway as 

fixed effects. Additionally, we tested whether an interaction between pathway and time improved the fit of the 

model to assess whether the effect of care pathways on the change in problem levels differed over time. We 

subsequently focused on young people with increasing self-reported problem levels, using the ‘reliable change 

index’26 as well as a ‘clinically relevant increase’ group, consisting of young people who increase in self-reported 

problem levels from the normal/borderline clinical range to the clinical range in the 24-month follow-up period. 

Chi-square tests (for categorical variables) and linear regression models (for continuous measures) were used to 

assess the relationship between reliable/clinically relevant change and care pathways first, and between clinically 

relevant change and predictors second. To assess whether young people with certain baseline characteristics were 

more likely to report an increase in self-reported problem levels and experience discontinued care, we tested 

whether an interaction between clinically relevant change and care pathways was significantly associated with 

these characteristics, using (generalized) linear models. 

Fourth, we assessed whether at 2-years follow-up we could find differences in the change in the level of problems 

and other outcomes between young people who had followed different types of care since baseline, using linear, 

logistic or beta mixed models. In order to assess differences in outcomes that had developed since baseline, we 

corrected for the baseline level of the outcome variable at T4, i.e. the HoNOSCA score at T1 was added to the 
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model assessing differences between HoNOSCA scores at T4. Care pathway was also included as a fixed effect 

and we tested whether significant associations were maintained after adding RA-rated problem levels as a fixed 

effect.  

In all mixed models, gender, country and parental educational level were included as fixed effects because they 

were considered potential confounders. Site was added as a random effect. More detail on the analyses and the 

Benjamini-Hochberg correction for multiple comparisons conducted is provided in the supplementary materials.  

Role of the funding source 

The MILESTONE project was funded by European Commission’s 7th Framework Programme under grant 

number 602442. The funder had no role in the study design, data collection, data analysis, interpretation of data, 

manuscript writing or the decision to submit the paper for publication.  

Results 

Descriptive statistics are presented per timepoint in Table 2. Supplementary Figure 3 gives an overview of the 

prevalence of clinical classifications and the distribution of self- and parent-reported mental health problem levels 

in this sample at baseline. The MILESTONE cohort is heterogeneous with regard to type and severity of mental 

health problems: the most prevalent clinical classifications were depressive disorders, anxiety disorders, attention 

deficit hyperactivity disorders and autism spectrum disorders. Approximately a third (32·8%) of young people and 

42·3% of parents reported mental health problems in the clinical range.  

 Insert Table 2 about here.  

MHS use and care pathways 

See Figure 4 for a visual depiction of the observed data on type of service use per timepoint as indicated by the 

young person.  

Insert Figure 4 about here.  

Supplementary Figure 5 illustrates the changes in MHS use per individual young person. After applying multiple 

imputation, the following four care pathways were differentiated (see Figure 2; as the n changes per imputed 

dataset, a range is presented): 

1. End of care: most young people (40·6%, n=298-318) left CAMHS right after T1 and did not use 

specialized mental health services again at any time-point during follow-up. 
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2. Remain in CAMHS: 26·8% (n=194-214) of young people stayed in CAMHS after reaching the upper age 

limit of their CAMHS. Within this group, half left CAMHS after nine months (49·9%), one in four stayed 

in CAMHS for 15 months (25·6%) and one in four (24·4%) stayed in CAMHS for the entire follow-up 

duration.  

3. Transition: 19·6% (n=143-164) of young people transitioned from CAMHS to AMHS (at any time-point). 

More than half (58·8%) of young people who transitioned, transitioned between baseline and nine months 

follow-up. One in four (25·7%) of young people who transitioned, transitioned between nine and 15 

months of follow-up and 15·5% of young people transitioned between 15 and 24 months.  

4. Return to mental healthcare: 13·0% (n=87-111) of young people were not attending any form of MHS at 

nine months follow-up, but started using specialized mental health services after 15 (7·8%) or 24 (5·2%) 

months of follow-up. Of these young people, 46·1% went back to CAMHS and 53·9% started treatment at 

AMHS.  

Associations between baseline characteristics and care pathways 

Table 3 lists the associations between socio-demographic characteristics, mental health indicators and factors 

related to service use and need assessed at baseline and the four care pathways, modelled with linear, logistic and 

beta mixed models. 

The following mental health indicators, assessed at baseline, were significantly associated with care pathways: 

RA-rated (HoNOSCA; p<0·001), self-reported (Y/ASR; p=0·046) problem levels, clinical classification of severe 

mental illness (p=0·003) and self-reported suicidal thoughts/behaviours or self-harm (p=0·034). Young people 

who transitioned to AMHS or remained in CAMHS had higher RA-rated and self-reported problem levels than 

young people whose care ended. Young people who transitioned to AMHS were more likely to have a clinical 

classification of a severe mental illness than young people whose care ended. This relationship maintained its 

significance controlling for RA-rated problem levels (p=0·025). Young people who remained in CAMHS were 

more likely to report suicidal thoughts or self-harm at baseline than young people whose care ended. However, 

this relationship was no longer significant controlling for RA-rated problem levels (p=0·281).  

With regard to service-use and need related factors, we found psychotropic medication use (p=0·001) as well as 

the young person (p<0·001) and parents (p<0·001) indicating a need for continued treatment to be associated with 

care pathways. Young people who transitioned to AMHS or remained in CAMHS were more likely to have used 



14 

psychotropic medication, to have reported a need for continued treatment themselves, and to have a parent 

reporting this need at baseline than young people whose care ended. Additionally, the proportion of young people 

and parents who indicated a need for ongoing treatment was lower among those who returned to care than among 

those who transitioned to AMHS. These associations remained significant after controlling for RA-rated problem 

levels (p=0·008 for psychotropic medication use, p<0·001 for both self- and parent-reported need for ongoing 

treatment).  

We did not find an association between socio-demographic characteristics, parent-reported problem levels 

(C/ABCL), psychotic-like experiences, everyday functional skills, availability of appropriate AMHS and length of 

CAMHS use with care pathways.  

Insert Table 3 about here.  

The association between care pathways and problem levels over time 

We first modelled the change in RA-rated, self-reported and parent-reported problem levels over time. Overall, 

the RA-rated problem levels (HoNOSCA) and self-reported problems (Y/ASR) decreased over time, although this 

decrease was not linear (as shown in Figure 6A).   

Insert Figure 6 about here 

Next, we added care pathways to the model as an independent variable. Model fit of models with and without care 

pathway was compared to assess whether care pathways significantly predicted change in problem levels over 

time. All models significantly improved after adding care pathway as an independent variable (RA-rated problem 

levels: p<0·001; self-reported problem levels: p=0·002; parent-reported problem levels: p=0·025), indicating a 

significant relationship between care pathways and problem levels. Subsequently, adding an interaction between 

care pathway and time only significantly improved the model predicting change in RA-rated problem levels 

(p=0·022), not those predicting self- (p=0·250) or parent-reported problem levels (p=0·306), indicating only the 

effect of care pathways on the change in RA-rated problem levels differed over time. The models with interaction 

are graphically presented in Figure 6B. Over the 24-months follow-up period, in contrast with young people 

transitioning to AMHS, young people whose mental healthcare ended had lower RA-rated (p<0·001), self-

reported (p=0·046) and parent-reported problem scores (p=0·032). Over time, mental health problems of young 

people who returned to care and those who remained in CAMHS did not differ from the mental health problems 

of young people who transitioned to AMHS.  
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Calculated with the reliable change index, 24·4% of young people had increasing self-reported problem levels 

from baseline to 24 months follow-up. The proportion of young people with a clinically relevant increase was 

5·3%. There were no significant differences in proportions of young people with a reliably increasing score or a 

clinically relevant increase between care pathways (see Table 4). The proportion of young people with a reliable 

increase in self-reported problem levels was highest among young people following the ‘return to care’-pathway 

(30·1%). The proportion of young people with a clinically relevant increase in self-reported problems was highest 

among those remaining in CAMHS and those returning to care. 

 Insert Table 4 about here.  

None of the baseline characteristics differentiated young people with clinically relevant increasing problem levels 

from other young people, except for self-reported need for ongoing treatment: young people who reported this 

need at baseline were almost three times as likely (7·0%) to report a clinically relevant increase in problem levels 

than young people not reporting this need (2·5%; F(1, 272·65)=5·29, p=0·022). Associations between baseline 

characteristics and change in self-reported problem levels did not depend on whether a young person experienced 

continuity of care (indicated by the lack of an interaction effect, see Table 5 of the supplementary materials).  

Care pathways and change in outcomes after 2 years follow-up 

Table 6 presents changes in outcomes from baseline to 2 years follow-up between care pathways.  

After two years of follow-up, no differences in change in problem levels and quality of life were found. In other 

words: differences between young people in the different pathways present at baseline were maintained at follow-

up and did not increase or decrease. The difference between pathways on change in self-harm or suicidal 

thoughts/behaviours is only just non-significant at p=0·052. The pathway contrasts show that young people who 

returned to care seem more likely (42%) to experience self-harm or suicidal thoughts/behaviours than those who 

had their care end (25%) and those who stayed in CAMHS (25%), as the 95% confidence intervals barely overlap. 

There were no differences in change in visits to general practitioners or emergency departments between young 

people in the different care pathways. We did find differences in change in psychotropic medication use: young 

people who had transitioned to AMHS were more likely to report psychotropic medication use than young people 

for whom care ended, since baseline. This association did not remain signficicant after adding RA-rated problem 

levels as a covariate (p=0·068).  

Insert Table 6 about here.  
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Discussion 

This is the first study to describe the MHS use and mental health of a large sample of young people who reached 

the upper age limit of their CAMHS over a 2-year follow-up period, which is heterogeneous in the type and 

severity of mental health problems. Approximately one third of young people reaching the CAMHS upper age 

limit and their parents report mental health problems in the clinical range and half of all young people stop using 

mental health services after reaching the service boundary. Baseline levels of mental health problems predicted 

the type of care young people received after reaching the service boundary: young people with the highest 

problem levels most often transitioned to AMHS or stayed in CAMHS, whereas care for young people with the 

lowest problem levels often ended. Over the 2 year follow-up period, the mental health of the majority of young 

people reaching the CAMHS upper age limit improved and baseline differences between young people following 

different care pathways were maintained. However, one in four young people reported an increase in mental 

health problems, with 5·3% reporting a clinically relevant increase, which not associated with the care pathway 

followed. After two years of follow-up, no differences in change in problem levels and other mental health 

outcomes were found.  

Indicators of care pathways  

We could discern the type of care young people received after reaching the service boundary by several 

indicators.. Young people who reported suicidal thoughts/behaviours or self-harm more often stayed in 

CAMHS. These young people may be considered to be too unstable by their clinician and/or parents to be 

transferred to a different service. In line with findings from most previous studies3,4,6-8, young people with clinical 

classifications of severe mental illnesses were more likely to transition to AMHS rather than have their care end. 

Young people who used psychotropic medication or reported a need for ongoing treatment at baseline were 

more likely to receive continued treatment (in CAMHS or AMHS) than young people whose care ended or who 

returned to care. These findings are in line with previous research67. Medication use often requires contact with a 

psychiatrist within a mental health service for prescription..Refusal by the young person or the parent is a 

common reason for non-referral to AMHS.6 Perhaps some young people want to try and manage on their own as 

they become adults, without care, and access MHS once they find they need treatment again.  

 

Mental health problem levels over time 

Overall, the RA-rated and self-reported mental health problem levels of young people improved over two years 

follow-up. Parent-reported problem levels remained stable. This discrepancy is not uncommon.27 The 

improvement of mental health problem levels is in line with longitudinal studies among young people referred to 
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outpatient mental health services28 and with high levels of emotional and behavioural problems.29 It could reflect a 

mental health treatment effect, a fluctuation common for disorders with an episodic nature (such as depression), or 

may be a natural decrease of problems over time that has been shown to occur independent of treatment in mental 

health services.29 Alternatively, the decrease in problems could also be explained by regression to the (normal 

population) mean. This raises the question whether some young people could have been discharged from CAMHS 

earlier, especially considering that only one third of young people and parents report mental health problems in 

the clinical range. However, the proportions of young people (61·2%) and parents (68·7%) who report a need for 

ongoing treatment are considerably higher. This could suggest that young people and parents report less mental 

health problems because of their ongoing treatment, and that young people and parents may fear that these 

problems could increase if and when treatment stops.  

 

Young people with a clinical increase in mental health problems 

Even though we found an overall improvement in mental health problems, for one in four young people mental 

health problems increased. These young people more often reported a need for ongoing treatment at baseline, but 

they were not more likely to continue to receive care. Therefore, general practitioners and other services should be 

vigilant to the deterioration of mental health in young people who previously received treatment at CAMHS and 

refer them to mental health services if appropriate. Additionally, our finding that young people who report a need 

for ongoing treatment are more likely to experience increasing problems emphasizes the importance of actively 

involving the young person in a decision regarding ongoing treatment as young people reach the CAMHS upper 

age limit.  

Mental health outcomes of transition 

After 2 years of follow-up, differences in mental health problem levels and quality of life between young people 

following different pathways that were already there at baseline, remained stable. Although we hypothesized that 

young people who stopped receiving mental health treatment at follow-up may visit their general practitioner and 

the accident & emergency department more frequently with untreated mental health problems, our findings did 

not support this hypothesis. We did find differences in psychotropic medication use at 2 years follow-up: young 

people who transitioned to AMHS more often used psychotropic medication than those whose care had ended. 

Young people who do not use psychotropic medication before their transition to AMHS may be more likely to 

start using psychotropic medication, or vice versa: young people who use psychotropic medication but no longer 

use services after reaching the CAMHS upper age limit, may be more likely to stop using medication.30  
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Strengths and limitations 

While this is the first study to describe the mental health of young people who reach the upper age limit of their 

CAMHS over a period of two years, with strengths relating to sample size, standardized assessment and 

multipleinformants, the findings presented in this study are subject to a number of limitations. Firstly, our study 

has an explorative nature, in which we broadly considered a wide range of predictors and outcomes. This 

increases the chance of a type I error, which should be considered a limitation of our study. The results of the 

Benjamini-Hochberg correction described in the supplementary materials provide insight in how this affects our 

findings. Second, information on the screening and recruitment process was incomplete due to medical ethical 

constraints, which made the research team dependent on medical records, care coordinators and clinicians for 

registration of these processes. Third, a selection bias may have affected the representativeness of the 

MILESTONE cohort, as participating CAMHS were not selected randomly9, 16·3% of eligible young people were 

too unwell to be informed about the study, and the response rate was 45·1%9. However, conducting a non-

response analysis to assess selection bias was not possible, as medical ethical committees reviewing the 

MILESTONE protocol did not allow registration of young people’s information without their consent. 

Nevertheless, the heterogeneity of the sample with regard to the type and severity of problems is a strength that 

resulted in robustness of our findings to this potential bias, as problem levels were found to be significantly 

associated with care pathways. Third, the proportion of missing information on some measures was considerable 

as well. However, an analysis of missing data previously conducted9, supported our assumption that data was 

‘missing at random’ and multiple imputation therefore adequately accounts for the missingness. Moreover, 

selection bias and drop-out are unlikely to substantially affect the validity of our regression models investigating 

the longitudinal association between precursors and outcomes31, as variables on which a selection could have 

taken place, such as severity of mental health problems, were included in the analyses.32  

Future directions 

Our findings cannot explain why some young people managed well without using MHS and why others started 

using services again after 15 to 24 months, as no differences were found between baseline characteristics of these 

groups. Although most known predictors of transition were assessed within MILESTONE, it may be that 

unknown predictors do differentiate these groups of young people.  

As our aim was to investigate the mental health of young people who received continued care and those who did 

not, with a specific focus on those transitioning to AMHS, we used three broad categories to capture MHS use. As 
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these were beyond the scope of our research questions, we did not investigate use of other services, such as 

community, social and occupational services, or more subtle differences between young people’s mental health 

care use, i.e. differences in the timing of transition or between young people who returned to care at CAMHS 

versus AMHS. These may be interesting topics for future research. Information on service use was gathered via 

self-report, rather than based on medical records, which facilitated data collection across services but may be more 

susceptible to recall bias.  

Conclusion 

This study is the first to describe mental health outcomes of young people who transition to AMHS and those who 

did not. Our findings give rise to optimism: approximately half of all young people reaching the upper age limit of 

their CAMHS stop using mental health services, but the majority does not experience a deterioration in their 

mental health or quality of life in the two years after they leave CAMHS. Young people who seem to need it most 

(i.e. those with the most mental health problems) most often received continued care, and transitioned to AMHS. 

A small group of young people experience a clinically relevant deterioriation of their mental health. More research 

is needed in relation to those who temporarily stop using services and those with increasing mental health 

problems, as almost none of the mental health indicators and socio-demographic characteristics we studied could 

differentiate these potentially vulnerable young people from others. If replicated, our findings suggest investments 

in improving transitional care for all CAMHS users may not be cost-effective in times of rising health care costs, 

but may be better targeted at a subgroup of young people with increasing mental health problems who do not 

receive continued treatment.  
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