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Background
The boundary between services for children and adolescents
and adults has been identified as problematic for young people
with mental health problems.

Aims
To examine the use and cost of healthcare for young people
engaged in mental healthcare before and after the child/ado-
lescent and adult service boundary.

Method
Data from 772 young people in seven European countries par-
ticipating in theMILESTONE trial were analysed. We analysed and
costed healthcare resources used in the 6-month period before
and after the service boundary.

Results
The proportion of young people engaging with healthcare ser-
vices fell substantially after crossing the service boundary
(associated costs €7761 pre-boundary v. €3376 post-boundary).
Pre-boundary, the main cost driver was in-patient care
(approximately 50%), whereas post-boundary costs were more
evenly spread between services; cost reductions were corre-
lated with pre-boundary in-patient care. Severity was associated
with substantially higher costs pre- and post-boundary, and
thosewhowere engaged specifically withmental health services

after the service boundary accrued the greatest healthcare costs
post-service boundary.

Conclusions
Costs of healthcare are large in this population, but fall consid-
erably after transition, particularly for those who were most
severely ill. In part, this is likely to reflect improvement in the
mental health of young people. However, qualitative evidence
from the MILESTONE study suggests that lack of capacity in adult
services and young people’s disengagement with formal mental
health services post-transition are contributing factors. Long-
term data are needed to assess the adverse long-term effects on
costs and health of this unmet need and disengagement.
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Child and adolescent mental health services (CAMHS) typically
have a ‘service boundary’, where young people transition to adult
mental health services (AMHS) or are discharged elsewhere.1 This
creates challenges, with AMHS typically having higher severity
thresholds for care and stricter criteria.1,2 A large proportion of
young people have poor transition experiences, failing to get the
care they need or even disengaging from care completely,2–6 when
at a critical juncture developing toward independent adult-
hood.1,3,4,7 Therefore, this service boundary has long been identified
as a problematic time point in the development of young people
with mental health problems.8

Recently, transitional mental healthcare has become an area of
growing interest, with interventions and measures being developed
to support transition.1,9,10 Literature exists on the costs of mental
health in certain specific contexts. Waldman et al examined the
costs of children with psychiatric diagnoses in a sample with a
mean age of 12 years.11 Others have focused on specific contexts,
such as in-patient services,12 interventions,13,14 costs of hospital

admission/stay,15 costs of diagnoses14–16 or costs associated with
specific subgroups of society (e.g. offenders with personality disor-
ders).17,18 However little research has focused on costs of mental
healthcare before and after transition. Consequently, little is
known about healthcare resource use and costs associated with
mental healthcare pre- and post-service boundary. Given the differ-
ent service cultures and approaches tomental healthcare in CAMHS
and AMHS,1 there are likely significant differences in the type and
quantity of healthcare resource being used before and after the
boundary.

Study aims

The primary aim of this paper is therefore to investigate how
patterns of healthcare use change across the transition boundary.
We seek to answer the following questions:

(a) What are the costs of healthcare pre- and post-service bound-
ary in young people engaged with mental healthcare?

(b) How does healthcare use change over this transition?
(c) What components of healthcare contribute most to costs pre-

and post-service boundary?
* Members of the wider MILESTONE consortium are listed under the
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(d) Do healthcare costs differ by severity of mental health pro-
blems pre- and post-service boundary?

(e) Are these patterns of healthcare usage consistent across
countries?

We examine the resources used either side of the service bound-
ary in terms of in-patient, out-patient and community care (see
Supplementary Material available at https://doi.org/10.1192/bjo.
2023.559 for contents of each category). We also stratify by severity,
as measured by the Health of the Nation Outcome Scales for
Children and Adolescents (HoNOSCA), to investigate the relation-
ship between resource use and severity of illness.

Method

Data sources

Data was sourced from the MILESTONE study, which included a
longitudinal cohort study and a trial of a transition readiness and
appropriateness measure across eight European countries (see
Singh et al19 for further details on recruitment and study design).
Participants were recruited from CAMHS sites delivering medical
and psychosocial interventions for young people with mental
health and/or neuropsychiatric/developmental disorders. To be
included, potential participants were young people with a mental dis-
order defined by the DSM-IV-TR, DSM-5, ICD-10 or ICD-11, receiv-
ing CAMHS care, with an IQ≥ 70 and within 1 year of reaching the
CAMHS service boundary. Additionally, because transition decisions
were sometimes made after the young people reached the service
boundary, we included young people who were up to 3 months
older than the service boundary yet met the other criteria.

This study reports data collected during the MILESTONE trial
(registration number NCT03013595). The authors assert that all
procedures contributing to this work comply with the ethical stan-
dards of the standards of the relevant national and institutional
committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008. All procedures involving
human patients were approved by the UK NHS Health Research
Authority National Research Ethics Service (reference 15/WM/
0052). Written informed consent was obtained from all patients.

The MILESTONE study evaluated a multi-component inter-
vention centred around the transition readiness and appropriate-
ness measure, which aimed to support and guide CAMHS and
AMHS clinicians caring for participants approaching the service
boundary.19 Data were available at baseline (typically in the
6 months before the service boundary) and 15 months later (post-
boundary). The primary measure of mental health status was the
HoNOSCA, a 13-item measure that includes questions on behav-
iour, impairments, symptoms and social functioning. It has a
maximum score of 52 and a minimum score of 0, with a higher
score indicating worse mental health. The HoNOSCA measure
was completed by trained researchers following semi-structured
interviews with participants. To capture resource use, a Client
Service Receipt Inventory (CSRI) was adapted from previous exam-
ples in the mental health literature.20,21 Participants provided self-
reported information via the CSRI on in-patient, out-patient and
community care use over the previous 6-month period. Given the
multinational nature of the trial, it was necessary to translate the
CSRI from English into the appropriate languages and map
service configurations within the individual countries to ensure
that resource use was captured consistently across countries
within the study. This was completed with the aid of the study
team across countries. Data were collected via a web-based, secure
data-capture system (HealthTracker™, available commercially
from HealthTracker UK at https://www.healthtracker.co.uk/).

Cost assessment

To calculate costs of healthcare usage, we combined information on
resource use with unit costs. Resource use on the types and quan-
tities of healthcare services consumed over the preceding
6 months was collected with the CSRI. Costs for healthcare compo-
nents were estimated by multiplying the resource used with a unit
cost for each individual activity. There is little consensus regarding
sourcing of unit costs within multi-country studies.22 Given the lack
of availability of high-quality unit cost sources in all participating
countries, we used a one-country pooled costing approach for this
analysis. This entailed the identification of unit costs from the UK
where high-quality costing resources exist (e.g. National Health
Service reference costs), and conversion to country-specific unit
costs by using purchasing power parities (adjusted to prices for
Belgium in the year 2015, the year the study commenced).

We present resource use descriptively, examining the propor-
tion of young people in contact with healthcare services before
and after the service boundary. Pre-boundary HoNOSCA scores
are used as a proxy for mental health severity to provide context
when interpreting results. For further disaggregation, we split
healthcare into three broad elements: in-patient, out-patient and
community care (see Supplementary Material for a list of services
included in each category). This allowed us to explore how the com-
position of care changes across the service boundary. We then
repeated these comparisons, using monetary costs to examine
how these vary within and between countries. These descriptive
results are presented for each country, in addition to a pooled total.

To better understand how severity affects cost, we separated
each country’s young people into low-, medium- and high-severity
tertiles based upon their baseline HoNOSCA scores. This allowed
the examination of resource use and cost by mental health severity.
Additionally, we created a binary variable based on membership of
the high-severity tertile. This was used in conjunction with ‘service
destination’ data to compare whether there were differences in cost
between those who were and those who were not engaged in mental
health services, stratified by severity.

Statistical methodology

We used multiple imputation within the analysis of cost data to
account for missing data.23 Multiple imputation was conducted at
the cost component level to maximise the use of available data,
using chained equations and predictive mean matching (k-nearest
neighbours = 5) to avoid the risk of implausible values. Country
and health utility (derived from the EQ-5D-5L, using the UK
value set) were included as covariates within the imputation equa-
tion. We conducted 30 imputations of the data to create 30 data-
sets, which were then analysed with multiple imputation procedures
within Stata version 16 for Windows.24 Additionally, we calculated
costs based on completed cases only, and also estimated imputed
costs separately for control and intervention arms of the trial.

Results

Sample information and clinical outcomes

The sample comprised 772 young people from both arms of the
trial: 97 from Belgium, 52 from Croatia, 79 from France, 109
from Germany, 190 from Italy, 118 from The Netherlands and
127 from the UK (we exclude Ireland from our analysis as only
21 young people were recruited there). Missingness was prevalent
(see Supplementary Material), particularly in the post-boundary
variables. Pre-boundary, missing data ranged from 3% (primary
diagnosis) to 36% (transition service destination). For cost variables,
this ranged from 11% (in-patient costs) to 17% (out-patient costs).
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Post-boundary, the proportion missing rose considerably, with
approximately a third of cost data being missing post-boundary.
Exploratory analysis of missingness found that missing cost data
post-boundary was not strongly associated with disease severity,
with negligible correlation (0.1) between HoNOSCA score pre-
boundary and any missing cost data post-boundary. Across all
countries, most participants were White (93%). Ethnicity data was
missing for 11% of the young people, particularly in France,
where there are legal issues with collecting data pertaining to ethni-
city/race. The most common primary diagnoses were anxiety and/
or depressive disorders (37%), behavioural disorders (35%), psych-
otic disorders (9%), feeding/eating disorders (7%), and trauma and
stressor-related disorders (7%). Heterogeneity of case mix existed
across countries. The UK was dominated by anxiety and depressive
disorders (54%), with only 18% having behavioural disorders.
Germany was similar, with 44% reporting anxiety/depressive disor-
ders and 20% reporting behavioural disorders. In contrast, France
reported 62% with behavioural disorders as the primary diagnosis
and 25% with anxiety and/or depressive disorders. Belgium,
Croatia, Italy and The Netherlands were more evenly split
between the two largest diagnostic groups. In terms of the other
diagnostic groups, Croatia and Italy had more young people with
psychotic disorders (23% and 16.4%, respectively) than the other
countries combined.

Figure 1 presents HoNOSCA scores pre- and post-service
boundary (the information in this and all subsequent figures is pre-
sented in further detail in the Supplementary Material). Pre-bound-
ary, the sample mean HoNOSCA score was 12.09 (s.d. 6.93), with
scores ranging from zero (best possible mental health state) to 40
(worst possible mental health state). On average, Belgium (15.64),
Germany (14.80) and the UK (13.99) had worse mental health
states than France (8.75), Italy (9.95), Croatia (10.02) and The
Netherlands (11.42). France, Croatia and Italy had zero young
people with HoNOSCA scores <30. After the service boundary,
there were improvements in HoNOSCA scores across all countries,
particularly in Belgium. The mean reduction (improvement) in
HoNOSCA score for all countries post-boundary was 3.25.

The mean severity tertile HoNOSCA scores for each country
pre-boundary are shown in Table 1. HoNOSCA is an integer
score, with higher levels indicating worse severity. Therefore, the
process of constructing tertiles divided participants into three
levels of increasingly high HoNOSCA scores that were each
roughly, but not exactly, a third of participants. Belgium and

Germany reported patients with the worst mental health function-
ing across tertiles, whereas France and Italy reported patients with
the best mental health functioning across tertiles.

Service utilisation

Differences in HoNOSCA are reflected in the number of young
people using in-patient services before the service boundary
(Table 2). Belgium (35%) and Germany (38%) had the most
young people engaged with in-patient services. Conversely, Italy
and France had just 13% and 14% in contact with in-patient ser-
vices, respectively. Across the sample, 19% had contact with in-
patient services in the 6 months before the service boundary. At
the post-boundary assessment, the numbers in contact with any
in-patient care had fallen across the sample, with just 8% still in
contact with in-patient services in the 6 months before the assess-
ment time point. Germany and Belgium continued to have the
highest proportion of patients using in-patient services, albeit less
than half of their pre-boundary level. The numbers of young
people contacting in-patient services also decreased from pre- to
post-boundary across all other countries.

Approximately 62% of young people had contact with any out-
patient service in the 6 months before the pre-boundary assessment.
This was not consistent across countries. The UK, Italy, Belgium,
Croatia and France all had over 66% of patients in contact with
out-patient services. For Germany and The Netherlands, the
figures were 53% and 32%, respectively. Fifteen months later, the
numbers contacting out-patient services had dropped across all
countries, to 37%. Belgium, the UK and Croatia saw the largest
decreases in the numbers of young people contacting out-patient
services (decreases of 47%, 34% and 32%, respectively). France,
Germany and Italy also saw considerable decreases in those contact-
ing out-patient services. This change was the least pronounced in
The Netherlands, which fell by 6%; however, it was starting from
a far lower baseline level than the other countries.

Most patients (81%) were in contact with a community health-
care service in the 6 months before baseline assessment, ranging
across countries from 65% (Belgium) to 93% (the UK). Post-
service boundary, the proportion of young people who had used
any community healthcare service within the previous 6 months
decreased to 67%. Croatia, France, Italy, The Netherlands and the
UK all experienced a reduction of over 10% for young people
in contact with community services. However, Belgium and
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Fig. 1 HoNOSCA scores pre- and post-boundary. HoNOSCA, Health of the Nation Outcome Scales for Children and Adolescents.
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Germany both saw modest increases in community care contacts
from pre- to post-boundary. This may be a consequence of the
higher severity of mental disorder and in-patient use pre-boundary,
with some of these young people transitioning to community ser-
vices at the service boundary.

Costs of care

Figure 2 shows the healthcare costs before and after the service
boundary for each country. All countries saw substantial falls in
cost across the service boundary, from € 7761 to € 3376 on
average (a reduction of 57%). The largest absolute falls in cost
were in Germany and Belgium, the two countries with the most
severely ill young people, which saw large falls in in-patient care
cost following the service boundary. Large falls in terms of percent-
age change were seen across all countries (reductions ranging from
43% to 76%), except for The Netherlands (a reduction of 19%).
Examining the sample, the main cost driver before the service
boundary was in-patient care costs, which accounts for approxi-
mately 50% of the total costs. Out-patient costs were the next
biggest driver, followed by community care costs. After the service
boundary, all cost components fell, with total cost falling by over
50%. This reflects the fall in the number of people engaging with ser-
vices, and is consistent with the improvement in HONOSCA scores.

In-patient care was by far the largest driver of cost in Belgium and
Germany, the two countries with the worst mental health function-
ing scores before the service boundary. However, healthcare costs in
Croatia, France, Italy, the UK and The Netherlands were much
more evenly spread across the different key cost components.

The costs presented in Fig. 2 are pooled across study arms and
include imputed values for missing data. Supplementary Table 6
compares these with costs with missing data excluded, and also pre-
sents a breakdown of costs by arm. Pre-boundary, costs were
reported by 627 (81%) of participants, and the complete case
mean was within 2% of the imputed mean. Post-boundary, costs
were reported by 505 (65%) of participants, and the difference
between complete case and imputed means was 7%.
Supplementary Table 6 also shows that the fall in costs pre-
versus post-boundary was comparable between arms. Costs fell by
55% in the intervention arm compared with 59% in the control
arm, and there was no statistically significant difference in costs
between arms either pre- or post-boundary.

Figure 3 presents the mean costs for each HoNOSCA tertile for
each country before and after the service boundary. Unsurprisingly,
when looking at the whole sample, we see that those with the worst
mental health (high tertile) have the highest costs, nearly three times
the amount (€11 923 v. €4199) of those in the lowest severity tertile
in the 6 months before the service boundary. At the post-service

Table 1 Health of the Nation Outcome Scales for Children and Adolescents tertile mean scores

Severity tertile (n) Mean pre-boundary HoNOSCA score 95% CI lower 95% CI upper

The Netherlands Low (n = 38) 7.07 6.34 7.81
Medium (n = 39) 13.74 13.15 14.34

High (n = 33) 22.24 20.29 24.20
UK Low (n = 40) 4.60 3.87 5.33

Medium (n = 45) 11.64 11.12 12.17
High (n = 33) 19.39 17.68 21.11

Germany Low (n = 39) 7.95 6.95 8.95
Medium (n = 32) 14.81 14.22 15.40

High (n = 33) 22.88 21.25 24.51
France Low (n = 30) 3.10 2.34 3.86

Medium (n = 23) 9.09 8.48 9.70
High (n = 23) 15.78 14.50 17.07

Italy Low (n = 62) 3.97 3.52 4.42
Medium (n = 64) 9.38 8.95 9.80

High (n = 57) 17.10 16.08 18.13
Belgium Low (n = 38) 9.00 7.86 10.14

Medium (n = 30) 16.13 15.68 16.59
High (n = 27) 24.44 22.64 26.25

Croatia Low (n = 24) 5.17 4.18 6.15
Medium (n = 14) 10.14 9.64 10.64

High (n = 14) 18.21 15.65 20.78
All Low (n = 251) 4.97 4.69 5.26

Medium (n = 273) 11.93 11.70 12.17
High (n = 214) 20.62 19.99 21.25

HoNOSCA, Health of the Nation Outcome Scales for Children and Adolescents.

Table 2 Number of young people using services pre- and post-boundary between child/adolescent and adult mental health services

Country

Service use pre-boundary Service use post-boundary

Number receiving
in-patient care

Number receiving
out-patient care

Number receiving
community care

Number receiving
in-patient care

Number receiving
out-patient care

Number receiving
community care

Belgium 33 (35%) 67 (71%) 53 (65%) 8 (11%) 18 (24%) 56 (76%)
France 9 (14%) 44 (68%) 42 (79%) 4 (8%) 22 (46%) 32 (67%)
Germany 34 (38%) 46 (53%) 55 (75%) 10 (18%) 19 (35%) 42 (76%)
Italy 22 (13%) 123 (74%) 131 (84%) 9 (6%) 70 (49%) 88 (62%)
The Netherlands 10 (9%) 37 (32%) 87 (83%) 6 (7%) 23 (26%) 62 (68%)
UK 12 (11%) 74 (68%) 97 (93%) 7 (9%) 27 (34%) 59 (78%)
Croatia 13 (27%) 35 (76%) 27 (75%) 1 (2%) 20 (44%) 20 (44%)
Total 133 (19%) 426 (62%) 492 (81%) 45 (8%) 199 (37%) 359 (67%)
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boundary assessment, those in the high-severity tertile pre-bound-
ary experienced twice the costs (€5311) of those in the low-severity
tertile (€2402). Pre-boundary, the gradient of costs across severity
was consistent in all countries except France and Croatia. In
France, the medium- and high-severity tertiles were equally costly,
with a large degree of uncertainty, whereas in Croatia, the low-
severity tertile accrued more costs than the medium-severity
tertile. Post-service boundary, this pattern was reflected in all coun-
tries except for Germany, which was more evenly distributed across

tertiles; however, uncertainty was pervasive. For all countries except
The Netherlands, costs for all tertiles were lower following the
service boundary than they were before the service boundary. In
The Netherlands, those in the most severe tertile were roughly
equally as costly following the service boundary as before, but
there is a high degree of uncertainty in these estimates.

Figure 4 shows the costs post-boundary according to whether
young people were still engaged in mental health services, stratified
by the binary ‘severest’ variable. Those who were most severely ill
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and still engaged with mental health services accrued the highest
costs. This was consistent across all countries. Those who were
less severely ill but were still engaged with mental health services
accrued greater costs than those who were severely ill but had
disengaged with mental health services.

Discussion

We present, to the best of our knowledge, the first multinational
analysis of resource use by young people crossing the transition
boundary from paediatric to adult mental healthcare. The
National Institute for Health and Care Excellence guidelines on
Transition from Paediatric to Adult Health Care did not find a
single analysis of transitional care from a health economic perspec-
tive.25 The MILESTONE study was the first ever randomised con-
trolled trial of a transitional care intervention, and the first to
explore how transition affects service use. We therefore believe
that our work fills an important gap in the evidence base for
policy makers and researchers.

Change in costs from pre- to post-boundary

Costs were substantial pre-boundary. There was a large fall in the
proportion of young people engaging with healthcare services
post-transition, and in turn, costs reduced (−57%) on average for
all countries. Several possible explanations exist for this, including
(a) that young people’s mental health improved sufficiently
enough not to need further care; (b) there was a lack of space or
availability of services to transition to, causing undesired discharge
from mental health services and (c) young people disengaged with
healthcare services, or relocated to an alternative (e.g. the voluntary
sector). We cannot prove causality within this study for any of these
possibilities, although HoNOSCA scores improved at 15 months,
indicating that some young people’s mental health may have
improved sufficiently for them not to require services post-bound-
ary. For some, this is likely a consequence of increasing independ-
ence, ‘growing out’ of certain illnesses – as evidenced elsewhere26

– or simply regression to the mean (if they were experiencing
acutely severe need at the time of recruitment). However, respon-
dents were recruited irrespective of acute symptom presentation,
and qualitative interviews with a subset of participants from
the UK demonstrated that lack of space/availability for care

post-boundary is still a factor for a significant number of indivi-
duals.2 This may have implications for long-term health and
costs, whereby these young people theoretically could re-engage
with health services in the future in a worse state and generate a
larger cost to society than had they continued engagement with
services.18

Cost components pre- and post-boundary

The main cost driver pre-transition was in-patient care, comprising
approximately 50% of costs across the sample. At follow-up, costs
were more broadly split across healthcare types, with in-patient
(42%) and out-patient (39%) care accounting for a similar propor-
tion of costs post-service boundary. This pattern was not consistent
across countries. France, The Netherlands, the UK and Italy all had
out-patient costs in excess of in-patient costs pre-service boundary,
whereas Belgium and Germany had over four times more in-patient
costs than out-patient costs. This could be explained by the different
case mixes between countries, where Germany and Belgium had the
most severely ill young people pre-boundary. In-patient services are
extremely costly and, consequently, these two countries increase the
sample’s mean in-patient costs. It may also be symptomatic of
the differences in how healthcare services are both funded and
structured in different countries. For example, Germany and
Belgium have far more paediatric beds per head than the UK and
Italy.27 Likewise, the different structures of healthcare funding
may lead to different levels of access for complex care. For
example, compared with other European countries, Germany has
low levels of unmet need, suggesting that young people have
access to care that may not be available in other countries,28 and
the presence of cost-sharing may reduce the numbers engaged
with services.29

Post- boundary, most countries experienced reductions in all
cost components. The largest decreases were seen in Belgium and
France’s in-patient care costs. This may be a consequence of
resolution of mental health symptoms as evidenced by improved
HoNOSCA scores, or disengagement with services. The
Netherlands was the outlier, with a small increase in in-patient
costs post-boundary compared with pre-boundary despite a slight
fall in the numbers engaging with in-patient services. The
Netherlands had low rates of in-patient use pre-boundary, and
this pattern can be explained by two individuals who required
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acute psychiatric care for nearly the entire follow-up period and
accounted for over 65% of the in-patient healthcare costs for The
Netherlands sample, consistent with wide confidence intervals for
these estimates.

Changes in cost according to severity status

There appeared to be a clear pattern in terms of the association with
severity status and healthcare costs. Pre- boundary, those in the
most severe tertile accrued costs of €11 923 compared with €4199
for those in the low-severity tertile. In all countries except
Germany, those with worse mental health states before the service
boundary typically accrued substantially greater costs post-transi-
tion. It can be expected that those with more severe illnesses
require more healthcare in both the short and medium term, as
has been found elsewhere in certain condition-specific contexts.16,30

Germany saw large decreases in costs in the medium- and high-
severity tertiles, whereas the low-severity tertile remained
unchanged. An explanation could be that young people engaged
with in-patient services pre-boundary were discharged at the
service boundary, whereas those in contact with out-patient and
community services remained engaged post-transition. This could
be seen as either a failure of transition services for in-patients or a
success in resolving young people’s mental health issues. This is
shown in Supplementary Table 8, where young people with non-
severe illness in Germany who remained in contact with mental
health services post-service boundary accrued high costs.
Alternatively, it may be that in-patients were discharged to out-
patient care. It should, however, be noted that there was a large
amount of uncertainty around these estimates, and so it may
simply be a consequence of variability in a small sample.

Engagement with mental health services and costs

For the subsample of countries where transition destination was
known, those who remained in contact with mental health services
accrued the most healthcare costs. This was particularly the case for
those who were in a severe mental health state at baseline. Even
those in the low severity group who remained engaged with services
accrued more costs than those in the higher severity group who did
not. This suggests that once young people disengage with mental
healthcare services, they accrue relatively little costs compared
with those that continue engagement with services. Although this
may seem beneficial from a short-term cost perspective, there is
the issue that some of these individuals may need care but are not
able to access it post-transition, as reported by Appleton et al.2

Impact of the MILESTONE intervention

We found no evidence to suggest that the intervention had a sub-
stantial impact on costs post-boundary. TheMILESTONE interven-
tion was a decision support tool for clinicians aimed at improving
decisions around post-boundary care and communication
between services. Since this might have affected both decisions to
continue care and decisions not to, it was possible a priori that
the intervention could have either increased or reduced costs. In
practice, the trial demonstrated modest improvements in partici-
pant mental health and had limited impact on clinical outcomes.19

This reflects the challenges to improving complex systems: although
our intervention improved communication and participant satisfac-
tion, it could not address challenges such as capacity in adult ser-
vices. As there is limited evidence that the intervention affected
service use, we argue that it was appropriate to pool costs across
arms.

Limitations and future research

Although this paper benefits from a rich data-set across several
European countries, several limitations exist. The type of services
recruited across countries differed, restricting intercountry compar-
ability of healthcare costs. Thus, we can only talk in general terms
relating to possible patterns. For example, those young people
recruited in Belgium and Germany had more severe illness than
their Italian counterparts, and we would therefore expect their
costs to differ. We therefore cannot compare the magnitude of
costs between countries in a meaningful way, and instead focus
on what happened pre- and post-boundary, and compare within
countries and as a pooled sample. We were unable to meaningfully
analyse cost data from one country (Ireland), as they recruited just
21 young people. Service destination data was missing for all Italian
young people. For other variables, although missing data were rela-
tively limited before the service boundary, it was substantial at
follow-up. This was not surprising given the challenges of data col-
lection in this context. Consequently, we relied on multiple imput-
ation, which assumes data is missing at random. This may not have
been the case if young people missed appointments with the
research team because of an increase in severity of mental illness.
Given the sample available, we cannot make definitive statements
of statistical significance relating to patterns of healthcare usage,
as the trial was not powered for this purpose. This reflects both
the sample size and the nature of cost data, which tends to be
highly variable and skewed, as was certainly the case in our
sample. Likewise, the patterns identified are associations and do
not provide evidence of causal pathways.

We used a one-country pooled costing approach because of the
quality of unit costs that exist in the UK. If high-quality, up-to-date
and accessible unit costs existed for all countries, then a split-
country costing approach would be preferable. In certain countries,
such as The Netherlands, there is a blurred line between certain out-
patient and community care services, and so the relative drivers of
cost may be inaccurate when considering the exact splits for out-
patient and community care. A further challenge was that, unless
services were specifically targeted at young people, separate unit
costs were not available for adult versus adolescent patients.
Finally, although the second time point is considered ‘post-bound-
ary’, it was possible for young people to not necessarily transfer out
of CAMHS. Thus, not all young people necessarily transitioned to
AMHS or were discharged.

Costs associated with healthcare in young people with mental
health issues are large. We may interpret the fall in costs from
pre- to post-boundary as being a success story, especially when con-
sidering the overall improvements in HoNOSCA score. However,
although some resolution of mental health problems appears to
take place,2 there may be unmet need following transition. We are
unable to say within this study what proportion of reductions in
cost are attributable to either unmet need or mental health improve-
ment. Examining whether any unmet need manifests itself in terms
of long-term costs and worse health outcomes should be a priority
for future research.
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