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Abstract
Purpose The service configuration with distinct child and adolescent mental health services (CAMHS) and adult mental 
health services (AMHS) may be a barrier to continuity of care. Because of a lack of transition policy, CAMHS clinicians 
have to decide whether and when a young person should transition to AMHS. This study describes which characteristics are 
associated with the clinicians’ advice to continue treatment at AMHS.
Methods Demographic, family, clinical, treatment, and service-use characteristics of the MILESTONE cohort of 763 young 
people from 39 CAMHS in Europe were assessed using multi-informant and standardized assessment tools. Logistic mixed 
models were fitted to assess the relationship between these characteristics and clinicians’ transition recommendations.
Results Young people with higher clinician-rated severity of psychopathology scores, with self- and parent-reported need for 
ongoing treatment, with lower everyday functional skills and without self-reported psychotic experiences were more likely 
to be recommended to continue treatment. Among those who had been recommended to continue treatment, young people 
who used psychotropic medication, who had been in CAMHS for more than a year, and for whom appropriate AMHS were 
available were more likely to be recommended to continue treatment at AMHS. Young people whose parents indicated a 
need for ongoing treatment were more likely to be recommended to stay in CAMHS.
Conclusion Although the decision regarding continuity of treatment was mostly determined by a small set of clinical char-
acteristics, the recommendation to continue treatment at AMHS was mostly affected by service-use related characteristics, 
such as the availability of appropriate services.

Keywords Child and adolescent mental health services · Adult mental health services · Young adults · Transition

Introduction

Mental health services for children and adolescents will usu-
ally provide care until the young person is aged 16–19 years. 
Some argue that the provision of distinct child and adoles-
cent mental health services (CAMHS) and adult mental 
health services (AMHS) may hamper the continuity of care 
[1, 2] and that this discontinuity may adversely affect the 
mental health of young people. Indeed, previous research 
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indicates 30% to 84% of young people experience a dis-
continuity of care after reaching the upper age limit of their 
CAMHS [3–5], yet no studies to date have investigated how 
a discontinuity of care may affect the mental health of young 
people. Additionally, previous studies often do not clearly 
indicate whether or not the discontinuity of care is in accord-
ance with the recommendation from the CAMHS clinician, 
i.e., that further mental health care was not required. To pro-
vide insight in reasons for this discontinuity, it is important 
to disentangle the different steps in the process of transition 
from CAMHS to AMHS.

Once young people reach the upper age limit of their 
CAMHS, clinicians need to advise patients and their parents 
about the type of care, if any, that will be needed going for-
wards to ensure optimal mental health. First, the clinicians’ 
recommendations address any need for continued mental 
health care. Second, if continuation of mental health care 
is deemed necessary, the clinician needs to decide where 
such care should be provided. In certain circumstances, this 
might include continuing at CAMHS for a short period to 
conclude treatment, or alternatively, transfer to AMHS or 
to another type of mental health service. The clinician’s 
recommendation regarding continuity of care is the first 
step in the process of transition and may have a significant 
impact on the young person’s outcomes. Therefore, our 
study focusses on the clinician’s transition recommendation 
and aims to describe which factors are associated with this 
recommendation.

Several studies have tested factors associated with refer-
ral to AMHS after adolescents reached the upper age limit 
of their mental health services. The results of these stud-
ies are consistent in showing that a clinical classification 
of a psychotic or personality disorder is associated with a 
greater likelihood of referral to adult mental health care [4, 
6, 7], but are inconclusive with regard to demographic and 
family characteristics and treatment and service-use related 
characteristics, specifically length of stay in CAMHS and 
psychotropic medication use [4, 6, 7]. Comparison of the 
results of existing studies is hampered by variations in meth-
odology, such as whether bivariate or multivariate analyses 
are used, and variations in the groups that were compared: 
most studies compared young people who were referred or 
transitioned to AMHS to young people who did not [4, 5, 
7]. Other studies described young people who were referred 
to AMHS or transitioned compared to those who were dis-
charged [8] or those who stayed in CAMHS [9]. Other indi-
cators of severity of psychopathology have not previously 
been studied in relation to referral such as the clinician’s 
rating of severity of psychopathology, self- and parent-
reported problem levels, psychotic experiences, suicidality, 
daily functional skills, self- and parent-reported need for 
ongoing treatment, inpatient service use, and visits to the 
accident and emergency department.

This European study used multi-informant standardized 
assessment to determine which demographic, family, clini-
cal, treatment, and service-use-related characteristics are 
associated with clinicians’ transition recommendation to 
continue care in general, and the recommendation to con-
tinue care at AMHS specifically, using multivariate analyses.

Methods

Study design and participants

This study was carried out on the MILESTONE cohort [10, 
11]. A total of 786 young people were recruited from 39 
CAMHS in Europe (Belgium, Croatia, France, Germany, 
Ireland, Italy, The Netherlands, and The United Kingdom) 
between October 2015 and December 2016 (see Fig. 1). 
Eligible young people were receiving care in CAMHS and 
within a year of reaching the upper age limit of that CAMHS 
(or three months after, if still in CAMHS). A total of 6238 
young people had a patient record at one of 39 CAMHS and 
met the age criterion. They were assessed further for eligibil-
ity and inclusion criteria by care coordinators and clinicians. 
A total of 2941 young people were considered ineligible, 
of which 220 young people no longer met the age criterion 
and 1424 no longer visited the CAMHS at the time they 
could be informed about the study. Care coordinators and 
clinicians introduced the study to 1692 young people, after 
which young people indicated whether they consented to 
being contacted by the research team. Due to medical ethical 
reasons, our research team was not allowed to contact young 
people to inform them about the study directly. Of all young 
people to whom the study was introduced (n = 1692), 763 
young people (45.1%) were recruited to the MILESTONE 
cohort.

Country-specific consent procedures were followed, 
according to national laws and medical ethical regulations. 
A parent and a CAMHS clinician (a mental health profes-
sional responsible for, or coordinating, the care for the young 
person) were also asked to participate in the study. A total 
of 763 young people consented to participate and completed 
baseline assessments. Gerritsen et al. [11] provide a detailed 
description of the recruitment process and cohort character-
istics. The study protocol was approved (ISRCTN83240263; 
NCT03013595) by the UK National Research Ethics Ser-
vice Committee West Midlands—South Birmingham (15/
WM/0052) and ethics boards in participating countries.

Procedure

Baseline assessments were conducted after consent was pro-
vided. Young people and their parents completed interviews 
and questionnaires during assessments which took place at 
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the local CAMHS, at home or over the phone. Question-
naires were administered online via the  HealthTrackerTM 
platform; paper copies were only used if HealthTracker 
could not be accessed. Clinicians completed questionnaires 
and/or medical records were accessed to provide clinical 
information on the young person. Data collected at baseline 
included information on demographic, family, clinical, treat-
ment, and service-use characteristics as well as on transition 
recommendations.

Measures

Demographic, family, clinical, treatment, and service‑use 
characteristics

Demographic and family characteristics included living 
situation, education/employment, and psychopathology 
in biological parents. Clinical characteristics included 
self- and parent-reported emotional/behavioural problems 

Note: YP = young person; PC = parent/carer; CL = clinician. A total of 763 young people consented and 
par�cipated in baseline assessments, which is 45.1% of all young people to whom the study was introduced 
(763/786+906).

Assessed for eligibility 
(n = 6238)

Eligible (n = 3297)

Recruited (n = 786)

Par�cipated in baseline assessment 
(YP n = 763; PC n = 651; CL n = 699)

Withdrew before T1 (n = 23)

Not recruited (n = 2511):
Study was not introduced (n = 568): 
Too unwell (n = 537)
Unable to consent or assent (n = 31)
Study was introduced (n = 906):
Did not agree to be contacted (n = 297)
Did not consent to par�cipate (n = 242)
Underage and assented to par�cipate but parent/carer did 

not consent (n = 7)
Reason unknown (n = 360)
No evidence study introduced (n = 1037)

Ineligible (n = 2941): 
Did not meet age criterium (within 1 year of transi�on

boundary or a maximum of 3 months a�er, if no
transi�on was made yet) (n = 220)

No mental disorder and not a regular CAMHS service user 
(at least 1 appointment) (n = 1424)

IQ < 70 or an indica�on of intellectual impairment (n = 201)
Not able to complete ques�onnaires or interview due to: 

severe physical disability (n = 13)
language issues (n = 27)

Unknown (n = 1056)

Fig. 1  CONSORT flow diagram of participants
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(collectively referred to as ‘problem levels’), clinical clas-
sifications, clinician-rated severity of psychopathology, 
self-reported suicidal thoughts/behaviours or self-harm, self-
reported psychotic experiences, and parent-reported every-
day functional skills. Treatment and service-use characteris-
tics included self-reported inpatient psychiatric service use, 
accident and emergency department service use, psycho-
tropic medication use, self-reported length of CAMHS use, 
the availability of appropriate AMHS according to the clini-
cian (i.e., a local AMHS service with the skills/resources to 
treat the young person's condition), and the need for ongoing 
treatment irrespective of the type of care or service indicated 
by young people and parents. All measures described in this 
paper were administered at baseline and are listed in Table 1.

Transition recommendations

Transition recommendations by the clinician were assessed 
using the Transition Readiness and Appropriateness Meas-
ure [12] (TRAM; see Table 1). To study characteristics asso-
ciated with continued care in general and a recommendation 
to continue care at AMHS specifically, the transition recom-
mendation was dichotomised in two ways. The first indi-
cated a recommendation for continuity of treatment within 
a mental healthcare setting (if the clinician indicated it was 
most appropriate to ‘continue treatment at current CAMHS 
service’, ‘continue treatment by other mental health services’ 
or ‘transition to AMHS’) or discontinuity of treatment (if the 
clinician indicated it was most appropriate to ‘discharge’ or 
‘discharge to the general practitioner’). Second, if the rec-
ommendation was to continue treatment, response catego-
ries were collapsed to indicate whether continued care was 
recommended in CAMHS (‘continue treatment at current 
CAMHS service’ or ‘continue treatment at other CAMHS’) 
or AMHS (‘transition to AMHS’).

Covariates

Gender, highest level of parental education, and country 
were reported and included as covariates in the analyses to 
account for potential confounding by these characteristics.

Statistical analyses

Details on how the different measures were scored and 
applied in analyses are described in Table 1.

First, we assessed which demographic, family, clini-
cal, treatment, and service-use-related characteristics of 
young people were associated with the clinician’s treat-
ment recommendations, by fitting logistic mixed models. 
Demographic, family, clinical, treatment, and service-use 
related characteristics were included as independent vari-
ables, and the clinician’s recommendation was included as 

the dependent variable, dichotomized as needing contin-
ued mental health treatment versus not needing that treat-
ment according to the clinician. Second, among young 
people who were recommended to continue mental health 
treatment, we used logistic mixed models to assess which 
demographic, family, clinical, treatment, and service-use-
related characteristics were associated with being recom-
mended to continue treatment at AMHS (i.e., to transition) 
versus CAMHS.

To account for potential confounding, all analyses were 
multivariate, and gender, parents’ highest completed level 
of education, and country were added as covariates. ‘Omni-
bus-tests’ were conducted to test whether adding non-linear 
effects (cubic splines) and/or interactions between clinical 
classifications and gender need for ongoing treatment and 
length of CAMHS use improved model fit. If an omnibus 
test indicated interactions and/or non-linear effects sig-
nificantly contributed to an improved model fit, additional 
analyses were conducted to assess which specific effects 
improved the model.

Model fit was assessed by comparing the fit of the final 
model to a covariate only model with a likelihood ratio 
test. Pooled odds ratios and corresponding 95% confidence 
intervals were reported. The significance level was set at 
α = 0.05. Multicollinearity was not present, indicated by 
a maximum squared adjusted generalized variance infla-
tion factor (GVIF^(1/(2*Df)), comparable to VIF) under 
2. All statistical analyses were performed in R [13]. All 
models were fitted with site (CAMHS) as the only level 
and random intercepts (applying a likelihood estimator), 
using lme4 [14].

We assumed that data were missing at random (MAR), 
as we hypothesized that the missingness of an observation 
depended only on observed values. Previous analyses [11] 
support this assumption, as the missingness in data from 
parent-reported measures, which had largest proportion 
of missingness, was dependent on the observed values of 
self-reported and clinician-reported problem levels. To 
account for missing data under the MAR assumption, mul-
tiple imputation was applied on all variables included in the 
analyses before mixed models were fitted (accounting for 
clustering of the data; using mice [15] and miceadds [16]). 
The data were imputed using all variables included in the 
analyses described in this manuscript as predictor variables 
to estimate missing values. The variable ‘site’ (indicating 
the CAMHS in which the young person was recruited) was 
used as a cluster variable. The data were imputed with the 
default method in mice, after which density plots and trace 
lines were used to inspect the imputations and convergence, 
respectively. Following these inspections, the method of 
imputation was changed per variable, to see whether other 
methods improved the imputation. A total of 50 imputations 
were conducted with 20 iterations.
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Results

A total of 763 young people were recruited to the MILE-
STONE cohort. Their mean age was 17.5 years (SD = 0.59; 
ranging from 15.2 to 19.6). A total of 458 young people 
(60.0%) identified as female and 305 (40%) identified as 
male.

Clinician recommendations

Clinicians recommended continuation of treatment within 
MHS for 460 (60.3%) of young people. Of those who were 
recommended to continue treatment, 52.4% (n = 241) were 
advised to stay in CAMHS, 32.4% (n = 149) to transition and 
continue treatment at AMHS, and 15.2% (n = 70) were rec-
ommended to continue treatment in ‘other’ MHS (not spe-
cifically CAMHS or AMHS). Clinicians recommended dis-
charge or referral to the GP for 180 young people (23.6%). 
Information on the clinician’s recommendation was missing 
for 123 (16.1%).

Characteristics associated with the clinician 
recommendation to continue treatment 
within mental health services

Table 2 shows descriptive characteristics of 640 young peo-
ple without missing data on the clinician’s recommendation, 
as well as the results from the first analysis, conducted on 
imputed data (n = 763): the demographic, family, clinical, 
treatment, and service-use characteristics associated with 
the recommendation to continue care in MHS (CAMHS, 
AMHS, or other MHS) or to discontinue (referral to general 
practitioner or discharge). The model with the best model fit 
included a natural cubic spline for the severity of psychopa-
thology score and did not include interactions, and predicted 
a recommendation of continued treatment significantly bet-
ter than the covariate only model (p < 0.001).

A higher severity of psychopathology score significantly 
predicted a recommendation for continued treatment within 
MHS. Self- and parent-reported emotional/behavioural prob-
lems were not associated with the clinician’s recommen-
dation to continue treatment, but a young person or parent 
indicating a need for ongoing treatment did increase the odds 
of the clinician recommending continuation of treatment 
within MHS by more than 2. A clinical classification of a 
severe mental disorder or self-reported suicidal thoughts/
behaviours or self-harm were not associated with the cli-
nician’s recommendation. Additionally, young people who 
had more than one psychotic experience had 71% decrease 
in the odds of being recommended to continue treatment. 
Young people with more everyday functional skills were 2.5 
times less likely to be recommended to continue treatment. 
Demographic and family characteristics such as having a Ta
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job, attending school, or the living situation, were not associ-
ated with the clinician’s recommendation.

Unplanned explorative analyses on psychotic experiences

As the negative association between self-reported psy-
chotic experiences and a recommendation to continue 
treatment was surprising, we conducted additional explora-
tive bivariate analyses (Welch two-sample t tests) to gain 
insight in the differences between young people with self-
reported psychotic experiences who were recommended 
to continue treatment and those who were not. We found 
that young people who reported psychotic experiences 
but were not recommended to continue treatment had 
lower clinician-rated severity of psychopathology scores 
(t(77.962) = − 8.989; p < 0.001) and lower research-assis-
tant rated scores on the HoNOSCA ‘hallucinations and 
delusions’ domain (t(95.366) = − 2.877; p = 0.005), than 
young people who reported psychotic experiences who 
were recommended to continue treatment (these analyses 
were conducted on observed data). Additionally, young 
people who reported psychotic experiences and were 
recommended to continue treatment were more likely to 
have a clinical classification of a severe mental disorder 
(t(122.11) = − 3.873; p < 0.001) than young people who 
reported psychotic experiences, but were not recommended 
to continue treatment. There were no differences between 
these groups with regard to behavioural/neurodevelopmen-
tal disorders (t(64.078) = 0.012; p = 0.991) and emotional 
disorders (t(64.966) = 0.177; p = 0.860).

Characteristics associated with the transition 
recommendation to continue treatment at AMHS

Among those for whom continued treatment in MHS was 
recommended, a differentiation was made between those 
who were recommended to continue treatment within 
CAMHS (n = 241) versus those who were recommended to 
transition to AMHS (n = 249). Table 3 shows demographic, 
family, clinical, treatment, and service-use characteristics of 
both groups. To assess how these characteristics of young 
people at baseline were associated with transition decisions, 
a model predicting the clinician’s recommendation for con-
tinued treatment at AMHS was established. The model with 
the best model fit did not include interactions or non-linear 
effects and predicted a recommendation to AMHS signifi-
cantly better than the covariate only model (p = 0.004). Odds 
ratios and associated confidence intervals for this model are 
presented in Table 3.

Neither clinician-rated psychopathology, nor self- or 
parent-reported emotional/behavioural problems were 
associated with the clinician’s recommendation to tran-
sition to AMHS. The odds of the young person being 

recommended to transition to AMHS decreased by 66% 
when parents indicated a need for ongoing treatment, or 
alternatively: they were more likely to be recommended 
to stay in CAMHS. Having a severe mental disorder, 
self-reported suicidal thoughts/behaviours or self-harm, 
or self-reported psychotic experiences were not associ-
ated with the recommendation to transition to AMHS, 
nor were everyday functional skills, working or being in 
school and living independently. Medication use emerged 
as an important factor—young people who used psycho-
tropic medication had over twice greater odds of being 
recommended to transition to AMHS. The length of time 
in CAMHS was also important: for young people who had 
been in CAMHS treatment for more than 1 year, the odds 
of being recommended to transition to AMHS doubled 
compared to young people who had been in treatment at 
CAMHS for less than a year. Having been at CAMHS for 
more than 5 years tripled the odds of being recommended 
to transition to AMHS compared to those in care less than 
a year. The clinician indicating appropriate AMHS were 
available for treatment of the young person increased the 
odds by 63%.

Discussion

This study describes associations between demographic, 
family, clinical, treatment, and service-use related charac-
teristics and the clinicians’ recommendation regarding con-
tinuity of care in a sample of young people who reached the 
upper age limit of their CAMHS. We found that the recom-
mendation to continue treatment was primarily determined 
by clinician-reported severity of psychopathology and self- 
and parent-reported need for ongoing treatment, whereas the 
recommendation to continue treatment at AMHS rather than 
CAMHS was associated with treatment and service-use-
related characteristics only, such as the length of CAMHS 
use and the availability of appropriate AMHS. In contrast 
with findings from some previous studies [6, 7, 17], an asso-
ciation between demographic and family characteristics and 
the recommendation to continue treatment at AMHS could 
not be confirmed. As both parental psychopathology [18] 
and not being in education, employment, or training are 
associated with negative mental health outcomes among 
young adults [19, 20], it is surprising that these characteris-
tics are not considered in the clinician’s transition decision.

Clinician rated severity of psychopathology and self- 
and parent-reported need for ongoing treatment had the 
strongest associations with a recommendation to continue 
treatment. Although we expected clinician-reported prob-
lem level to be more strongly associated with the clinician’s 
recommendation to continue treatment than self- or parent-
reported problem levels, due to shared source variance, 
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Table 2  Demographic and family, clinical, and treatment and service characteristics in relation to transition recommendations regarding continu-
ity of care (descriptives and model summary)

Characteristics (original non-imputed 
data)

Model summary (on 
imputed data)*

n Disc. (n = 180) Cont. (n = 460) OR 95% CI

Demographic and family characteristics
 Living situation (n (%)) 716
  Not living with parents/carers 8 (4.4) 47 (10.2)
  Living with parents/carers 171 (95.0) 396 (86.1) 0.74 0.28 1.99
  Missing 1 (0.6) 17 (3.7)

 Education/employment (n (%)) 713
  Not in school or working 7 (3.9) 41 (8.9)
  In school or working 170 (94.4) 401 (87.2) 0.69 0.22 2.12
  Missing 3 (1.7) 18 (3.9)

 Psychopathology in biological parents (n (%)) 545
  No psychopathology 96 (53.3) 225 (48.9)
  Psychopathology in one or both biological parents 47 (26.1) 121 (26.3) 1.32 0.70 2.48
  Missing 37 (20.6) 114 (24.8)

Clinical characteristics
 Self-reported total emotional/ behavioural problems (mean (SD)) 683 0.50 (0.27) 0.58 (0.28) 1.17 0.30 4.55
 Parent/carer-reported total emotional/ behavioural problems (mean (SD)) 572 0.31 (0.21) 0.42 (0.24) 2.30 0.46 11.65
 Clinical classifications (n (%)) 734
  Emotional  disorder1 107 (59.4) 284 (61.7) 1.24 0.66 2.33
  Behavioural/neurodevelopmental  disorder2 54 (30.0) 170 (37.0) 1.52 0.73 3.16
  Severe mental  illness3 8 (4.4) 77 (16.7) 2.42 0.89 6.58

 Clinician rated severity of psychopathology (mean (SD))4 640 2.26 (1.08) 3.89 (1.24)
  ns (CGIS, 3)1 36.02 9.86 131.65#

  ns (CGIS, 3)2 171.75 17.79 1657.97
  ns (CGIS, 3)3 19.91 1.27 310.97

 Suicidal thoughts/behaviours or self-harm (n (%)) 626
  None 117 (65.0) 230 (50.0)
  Suicidal thoughts/behaviours or self-harm 60 (33.3) 210 (45.7) 1.86 0.92 3.75
  Missing 3 (1.7) 20 (4.3)

 Psychotic  experiences5 (n (%))
  0 or 1 experience(s) 104 (57.8) 274 (59.6)
  2–16 experiences 37 (20.6) 99 (21.5) 0.29 0.13 0.62
  Missing 39 (21.7) 87 (18.9)

 Everyday functional skills (mean (SD)) 577 4.58 [4.33, 4.81] 4.40 [4.05, 4.67] 0.39 0.17 0.88
Treatment and service use
 Inpatient psychiatric service use (n (%)) 666
  No 164 (91.1) 358 (77.8)
  Yes 1 (0.6) 56 (12.2) 1.77 0.39 7.96
  Missing 15 (8.3) 46 (10.0)

 Accident and emergency department service use (n (%)) 666
  No 143 (79.4) 362 (78.7)
  Yes 22 (12.2) 52 (11.3) 0.73 0.32 1.66
  Missing 15 (8.3) 46 (10.0)

 Psychotropic medication use (n (%)) 666
  No 84 (46.7) 152 (33.0)
  Yes 81 (45.0) 262 (57.0) 1.22 0.66 2.25
  Missing 15 (8.3) 46 (10.0)

 Length of CAMHS  use6 (n (%)) 703
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the lack of an association between self- or parent-reported 
problem levels and the clinician’s transition recommen-
dation was unexpected. As self- or parent-reported need 
for ongoing treatment was very strongly associated with 
the clinician’s recommendation, it might have suppressed 
the effects of self- and parent-reported problem levels in 
the multivariate model, resulting in non-significant effects. 
Even though self- and parent-reported problem levels were 
not associated with transition recommendations, our find-
ings indicate that the need for ongoing treatment expressed 
by young people and parents are important factors in the 
transition decision. Fortunately, as the importance of 
including their perspective on the need for ongoing treat-
ment has been emphasized by young people and parents 
[21, 22].

In contrast to findings from other studies [4, 6, 9, 17], 
having a clinical classification of a severe mental disorder 
did not increase the odds of being recommended to continue 
treatment. Suicidal thoughts/behaviours or self-harm, indi-
cators of severe and acute problems, were not significantly 

associated with a recommendation to continue treatment 
either. Also, counterintuitively, two or more self-reported 
psychotic experiences were negatively associated with a 
recommendation to continue treatment. A possible expla-
nation is that in a multivariate model with a strong general 
index for psychopathology, i.e., clinician-rated severity of 
psychopathology, the associations with other clinical mark-
ers for severity of psychopathology, such as having a severe 
mental disorder, suicidal thoughts/behaviours or self-harm 
and psychotic experiences, are suppressed. With regard to 
psychotic experiences, this explanation is supported by pre-
vious findings that self-reported psychotic experiences in the 
general population can be considered a clinical marker for 
severity of psychopathology [3, 23]. Although the presence 
of suicidality and psychotic experiences may be reflected in 
the clinicians’ assessment of severity of psychopathology, 
the additional explorative analyses showed that clinicians 
may not have been aware of the young person’s psychotic 
experiences in some cases, which may have affected their 
transition recommendations.

Logistic mixed model was fitted with site as the only level and random intercepts (applying a likelihood estimator), displaying odds of continued 
treatment within MHS recommended versus with no continued treatment within MHS recommended as the reference group. Gender, parental 
educational level and country were added as covariates
YP young person, PC parent/carer, Cont. recommendation to continue treatment, Disc. recommendation to discontinue treatment
1 Combination of depressive, anxiety, eating, trauma, obsessive–compulsive, and somatic disorders
2 Combination of ADHD, ASD and CD
3 Combination of bipolar, personality and schizophrenia spectrum disorders
4 The effect of clinician-rated severity of psychopathology was non-linear, with a natural cubic spline. The effect was strongest for the third spline 
(ns(CGIS, 3)3) indicating the slope of the effect was steepest around scores 3 and 4
5 Reference category is 0 or 1 psychotic experience(s)
6 Reference category is less than 1 year
*n changes depending per imputed dataset
# The confidence intervals for splines are large, but this is not uncommon. As the coefficients for splines do not have a very direct interpretation, 
the effects of the splines of clinician-rated psychopathology are visually presented in the effect plot in the supplementary material

Table 2  (continued)

Characteristics (original non-imputed 
data)

Model summary (on 
imputed data)*

n Disc. (n = 180) Cont. (n = 460) OR 95% CI

  < 1 yr 39 (21.7) 123 (26.7)
  1–5 yrs 88 (48.9) 207 (45.0) 0.80 0.41 1.55
  > 5 yrs 51 (28.3) 104 (22.6) 0.51 0.23 1.17
  Missing 2 (1.1) 26 (5.7)

 Availability of appropriate AMHS (mean (SD)) 640 0.28 (1.16) 0.30 (1.15) 1.14 0.89 1.45
 YP indicating need for ongoing treatment (n (%)) 716
  No 106 (58.9) 139 (30.2)
  Yes 71 (39.4) 301 (65.4) 1.91 1.08 3.38
  Missing 3 (1.7) 20 (4.3)

 PC indicating need for ongoing treatment (n (%)) 579
  No 81 (45.0) 88 (19.1)
  Yes 69 (38.3) 276 (60.0) 2.44 1.26 4.74
  Missing 30 (16.7) 96 (20.9)
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Table 3  Demographic and family, clinical, and treatment and service characteristics in relation to transition recommendations regarding contin-
ued treatment in CAMHS versus AMHS (descriptives and model summary)

n Characteristics (original non-imputed 
data)

Model summary 
(on imputed data)*

CAMHS (n = 241) AMHS (n = 149) OR 95% CI

Demographic and family characteristics
 Living situation (n (%)) 716
  Not living with parents/carers 27 (11.2) 14 (9.4)
  Living with parents/carers 210 (87.1) 131 (87.9) 1.15 0.45 2.96
  Missing 4 (1.7) 4 (2.7)

 Education/employment (n (%)) 713
  Not in school or working 20 (8.3) 15 (10.1)
  In school or working 215 (89.2) 130 (87.2) 0.95 0.34 2.69
  Missing 6 (2.5) 4 (2.7)

 Psychopathology in biological parents (n (%)) 545
  No psychopathology 125 (51.9) 67 (45.0)
  Psychopathology in one or both biological parents 62 (25.7) 47 (31.5) 0.94 0.48 1.84
  Missing 54 (22.4) 35 (23.5)

Clinical characteristics
 Self-reported total emotional/ behavioural problems (mean (SD)) 683 0.56 (0.26) 0.60 (0.30) 0.75 0.20 2.80
 Parent/carer-reported total emotional/ behavioural problems (mean (SD)) 572 0.38 (0.22) 0.47 (0.25) 4.59 0.80 26.4
 Clinical classifications (n (%)) 734
  Emotional  disorder1 154 (63.9) 91 (61.1) 1.33 0.67 2.64
  Behavioural/neuro- developmental  disorder2 82 (34.0) 63 (42.3) 1.63 0.74 3.60
  Severe mental  illness3 38 (15.8) 27 (18.1) 1.59 0.70 3.60

 Clinician rated severity of psychopathology (mean (SD)) 640 3.84 (1.27) 3.94 (1.17) 1.27 0.98 1.65
 Suicidal thoughts/behaviours or self-harm (n (%)) 626
  None 128 (53.1) 73 (49.0)
  Suicidal thoughts/behaviours or self-harm 108 (44.8) 67 (45.0) 1.12 0.56 2.22
  Missing 5 (2.1) 9 (6.0)

 Psychotic  experiences4 (n (%))
  0 or 1 experience(s) 152 (63.1) 84 (56.4)
  2–16 experiences 49 (20.3) 35 (23.5) 1.29 0.59 2.78
  Missing 40 (16.6) 30 (20.1)

 Everyday functional skills (mean (SD)) 577 4.42 [4.14, 4.67] 4.27 [3.84, 4.65] 1.15 0.51 2.57
Treatment/service-use
 Inpatient psychiatric service use (n (%)) 666
  No 196 (81.3) 110 (73.8)
  Yes 26 (10.8) 21 (14.1) 1.96 0.77 4.97
  Missing 19 (7.9) 18 (12.1)

 Accident and emergency department service use (n (%)) 666
  No 194 (80.5) 112 (75.2)
  Yes 28 (11.6) 19 (12.8) 1.14 0.44 2.95
  Missing 19 (7.9) 18 (12.1)

 Psychotropic medication use (n (%)) 666
  No 98 (40.7) 36 (24.2)
  Yes 124 (51.5) 95 (63.8) 2.20 1.09 4.42
  Missing 19 (7.9) 18 (12.1)

 Length of CAMHS  use5 (n (%)) 703
  < 1 yr 85 (35.3) 23 (15.4)
  1–5 yrs 106 (44.0) 74 (49.7) 2.01 1.02 3.98
  > 5 yrs 41 (17.0) 46 (30.9) 3.11 1.23 7.89
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A clinical characteristic not studied previously was eve-
ryday functional skills, which were negatively associated 
with a recommendation to continue treatment. Young people 
with more everyday functional skills were more likely to be 
discharged or referred to other mental health services. Inter-
estingly, whereas self-reported and parent-reported need for 
ongoing treatment were associated with the clinician’s rec-
ommendation to continue care, only parent-reported need 
for ongoing treatment was associated with the recommen-
dation to continue treatment at AMHS. As parent-reported 
need for ongoing treatment was negatively associated with 
the recommendation to continue treatment at AMHS (and 
positively with continuing treatment in CAMHS), it may be 
that parent-reported need for ongoing treatment is associ-
ated with the involvement of parents in the young person’s 
treatment. As a systemic approach to treatment in which 
parents have an important role is more common in CAMHS 
than in AMHS [24], the involvement of parents may be a 
reason for the CAMHS clinician to continue treatment in 
CAMHS, rather than to refer the young person to AMHS. 
Alternatively, parents involved in the young person’s treat-
ment may appeal to the CAMHS clinician to let the young 
person continue treatment in CAMHS, as they may be uncer-
tain of what care in AMHS entails.

Treatment and service-use-related characteristics, such as 
psychotropic medication use and the length of service use 

within CAMHS, were specifically associated with a recom-
mendation to AMHS. Findings from previous studies inves-
tigating these characteristics in relation to referral to AMHS 
have been inconsistent [4, 6, 7], due to differences in the opera-
tionalization of both medication use and length of CAMHS 
use, and differences in applied statistical analyses. It may 
be that psychotropic medication use and a longer length of 
treatment within CAMHS are indication of more severe and 
chronic psychopathology, requiring long-term treatment and a 
referral to AMHS. In some cases, the prescription and continu-
ation of psychotropic medication might require contact with 
a specialist service such as an AMHS (e.g., the continuation 
of ADHD medication requires hospital contact at least once a 
year in France). Our findings also show that the CAMHS cli-
nicians’ recommendation depends on their perspective on the 
availability of local AMHS services with the right skills and 
resources for some young people. Previous studies showed that 
CAMHS clinicians may not refer a young person to AMHS if 
they consider AMHS not to have the right expertise or will not 
accept certain referrals due to eligibility criteria [17, 25]. For 
instance, some AMHS may not accept referrals if they consider 
the young person to be ‘not ill enough’ [26] or eligibility crite-
ria may exclude young people with specific diagnoses, such as 
neurodevelopmental disorders. Alternatively, clinicians may be 
unaware of the services offered by AMHS in the area, which 
may also affect the clinician’s transition decision.

Logistic mixed model was fitted with site as the only level and random intercepts (applying a likelihood estimator), displaying odds of continued 
treatment at AMHS recommended versus with continued treatment within CAMHS recommended as the reference group. Gender, parental edu-
cational level and country were added as covariates
YP young person, PC parent/carer
1 Combination of depressive, anxiety, eating, trauma, obsessive–compulsive, and somatic disorders
2 Combination of ADHD, ASD, and CD
3 Combination of bipolar, personality, and schizophrenia spectrum disorders
4 Reference category is 0 or 1 psychotic experience(s)
5 Reference category is less than 1 year
*n changes depending per imputed dataset

Table 3  (continued)

n Characteristics (original non-imputed 
data)

Model summary 
(on imputed data)*

CAMHS (n = 241) AMHS (n = 149) OR 95% CI

  Missing 9 (3.7) 6 (4.0)
 Availability of appropriate AMHS (mean (SD)) 640 0.12 (1.16) 0.57 (1.08) 1.63 1.25 2.13
 YP indicating need for ongoing treatment (n (%)) 716
  No 75 (31.1) 47 (31.5)
  Yes 161 (66.8) 93 (62.4) 0.75 0.39 1.45
  Missing 5 (2.1) 9 (6.0)

 PC indicating need for ongoing treatment (n (%)) 579
  No 41 (17.0) 35 (23.5)
  Yes 154 (63.9) 86 (57.7) 0.34 0.16 0.73
  Missing 46 (19.1) 28 (18.8)
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Strengths and limitations

This paper provides insight in the demographic and family, 
clinical and treatment, and service-use related characteristics 
that potentially play a role in the CAMHS clinician’s recom-
mendation regarding continuity of treatment and transition 
to AMHS. The use of standardized assessments and young 
person and parent reports allowed us to reliably assess a large 
range of characteristics from the perspective of the young per-
son, parent, and clinician. We conducted multivariate analyses 
with a large range of different predictors, accounting for most 
known potential confounders. There are several limitations to 
the findings reported in this study, as well. The limitations with 
regard to the recruitment process, representativeness, and gen-
eralizability were elaborately discussed in a paper describing 
the cohort profile [11] and will be discussed only briefly in this 
paper. First, a selection bias may exist due to several reasons: 
the selection of CAMHS participating in MILESTONE were 
not made randomly, but should be considered a convenience 
sample, the response rate was 45.1% (although other cohort 
studies on adolescents with mental health problems report 
similar response rates [27–29]) and the proportion of missing 
information, particularly among parents, is considerable. The 
response rate of 45.1% may be an overestimation of the true 
response rate that we would have obtained if information on 
the recruitment process was complete, but this estimate most 
accurately reflects the process. Due to medical ethical con-
straints, our recruitment methods relied on medical records and 
clinicians to assess eligibility and inclusion criteria, as well as 
to inform and gain consent from participants. Therefore, infor-
mation on the recruitment process was incomplete. It was not 
possible to assess whether a selection bias exists with a non-
response analysis, as the medical ethical committee did not 
allow us to collect data of non-responders without informed 
consent and very few young people consented to using this 
basic medical data. A previous analysis of missing data among 
participants [11] indicated a potential bias in participation of 
parents, who were less likely to complete all measures when 
their children reported more self-reported problems and cli-
nicians reported more severe psychopathology. We applied 
multiple imputation to account for (a selection in) missing-
ness in assessments. Ultimately, however, representativeness 
is not necessarily required to generalize our findings to other 
clinical populations of young people in the transition age [30]. 
Drawing reliable conclusions on the relationships between 
variables is possible if potential variables on which a selec-
tion could have taken place, such as parental educational level, 
country, gender, or severity of psychopathology are included 
in the analyses conducted, which was the case in the present 
study [31]. A selection bias to affect the generalizability of the 
findings from this study is therefore less likely. By recruiting 
young people from a wide range of CAMHS in different Euro-
pean countries, varying in size and ranging from community to 

specialist and/or academic hospital-based services in countries 
with differences in mental health service organization (i.e., 
more or less segmented services), culture, training, and con-
cepts of mental health, our findings can be generalized inde-
pendent of service type or European country. Replication of 
our study outside the European context is important to assess 
generalizability of our findings to other continents.

Finally, transition recommendations and need for ongo-
ing treatment were assessed with a single item, part of the 
recently validated Transition Readiness and Appropriateness 
Measure [12]. To our knowledge, no other validated measures 
are available to assess these constructs. However, this could be 
considered a weakness of the study. Information on the clini-
cian’s transition recommendations was missing for 16.1% of 
young people, but this is unlikely to impact the results of our 
study due to the application of multiple imputation.

Conclusion and recommendations

In conclusion, the decision regarding continuity of treatment 
was most prominently determined by a small set of clinical 
characteristics, whereas none of these clinical characteristics 
determined whether transition to AMHS was recommended. 
Even though demographic and family characteristics may 
be important predictors of mental health outcomes, these 
characteristics are not considered in the clinician’s decision-
making process. As the availability of appropriate AMHS 
was shown to be an important factor in the clinician’s transi-
tion decision, it is important that national and local govern-
ments guarantee AMHS availability and ensure that AMHS 
eligibility criteria meet the needs of young people with an 
ongoing need for treatment reaching the upper age limit of 
their CAMHS. Additionally, we recommend implement-
ing standardized assessments of self- and parent-reported 
problems, including suicidality and psychotic experiences, 
in the period before young people reach the upper age limit 
of their CAMHS. Future analyses on MILESTONE cohort 
data will focus on the process of transition that follows the 
CAMHS clinician’s decision regarding transition, and will 
assess whether the clinician’s decision appropriately identi-
fies young people who need ongoing treatment after reach-
ing the upper age limit of CAMHS. Future analyses will 
also show which characteristics are associated with actually 
making a transition to AMHS or, alternatively, experiencing 
an unplanned discontinuity of treatment, as well as associ-
ated mental health outcomes.
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