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Abstract
Clinical guidelines recommend intensive community care service treatment (ICCS) to reduce adolescent psychiatric inpatient 
care. We have previously reported that the addition of ICCS led to a substantial decrease in hospital use and improved school 
re-integration. The aim of this study is to undertake a randomised controlled trial (RCT) comparing an inpatient admission 
followed by an early discharge supported by ICCS with usual inpatient admission (treatment as usual; TAU). In this paper, 
we report the impact of ICCS on self-harm and other clinical and educational outcomes. 106 patients aged 12–18 admitted 
for psychiatric inpatient care were randomised (1:1) to either ICCS or TAU. Six months after randomisation, we compared 
the two treatment arms on the number and severity of self-harm episodes, the functional impairment, severity of psychiatric 
symptoms, clinical improvement, reading and mathematical ability, weight, height and the use of psychological therapy and 
medication. At six-month follow-up, there were no differences between the two groups on most measures. Patients receiving 
ICCS were significantly less likely to report multiple episodes (five or more) of self-harm (OR = 0.18, 95% CI: 0.05–0.64). 
Patients admitted to private inpatient units spent on average 118.4 (95% CI: 28.2–208.6) fewer days in hospitals if they were 
in the ICCS group compared to TAU. The addition of ICCS to TAU may lower the risk of multiple self-harm and may reduce 
the duration of inpatient stay, especially in those patients admitted for private care. Early discharge with ICCS appears to be 
a viable alternative to standard inpatient treatment.
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Introduction

Despite a considerable increase in the number of alterna-
tives to inpatient admission, the absolute number of young 
people admitted for psychiatric inpatient care in England has 
remained relatively stable in the past three years. In 2018, 
4703 youths were admitted (of which 1741 were admitted 
to private units, and the rest to National Health Service 
(NHS) units versus 4677 (1680 to private units) in 2017 and 

4670 (1637 to private units) in 2016 [15]. However, there 
had been a twofold increase in the number of admissions in 
the preceding 15 years [26].All admissions to NHS units 
are state-funded and free for patients. Most admissions to 
private units in the UK are also state-funded. They occur 
when there are no available suitable beds in the NHS system. 
During the same period, the number of referrals for mental 
health treatment has continued to rise in the UK, increasing 
by 26% between 2013 and 2018 [5]. Most young people 
admitted for inpatient care report a history of at least one 
episode of self-harm [25]. Self-harm is one of the strong-
est known predictors of death by suicide in young people 
[7], increasing the risk of death at least tenfold. The period 
following an inpatient admission is the period of greatest 
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risk for suicide, increasing the risk about eightfold [6, 10, 
17]. Despite recent developments in understanding risk fac-
tors [23] and treatment [27] components, there is no firm 
evidence on the role of inpatient treatment in managing 
self-harm. Little is also known about the optimal models 
of care for adolescents presenting with other urgent severe 
psychiatric disorders.

Clinical guidelines, such as those of the National Institute 
for Health and Care Excellence (NICE) [16], recommend 
Intensive Community Care Service (ICCS) for a number of 
disorders. However, the evidence base for these recommen-
dations is minimal [12], despite the utmost importance of 
the decisions about inpatient admissions for young people’s 
lives and management of healthcare finances.

Objectives

To address this gap in the evidence base, we undertook a 
random allocation study of an Intensive Community Care 
Service (called Supported Discharge Service) versus inpa-
tient treatment as usual (TAU). This is the second quantita-
tive paper to result from this study, in addition to a qualita-
tive paper and the initial pilot [20, 22]. We have previously 
reported that ICCS was associated with shorter duration of 
inpatient admissions, better school integration and a reduc-
tion in multiple self-harm episodes [19, 22]. In this paper, 
our objectives were further comparisons between ICCS and 
inpatient TAU in terms of the number and severity of self-
harm episodes, functional impairment, broad psychiatric 
symptoms, clinical improvement, reading and mathematical 
ability, weight, height and the use of psychological therapy 
and medication 6 months after the initial randomization. 
We also report on the differential impact of ICCS in those 
patients admitted to private versus NHS inpatient care. In 
this paper, self-harm is defined as any self-injury or self-poi-
soning irrespective of the suicidal intent, as outlined by the 
UK’s National Institute for Health and Care Excellence [14].

Methods

Study design

The study design has been reported in full previously [19, 
22]. Briefly, this was a randomised controlled trial (RCT) 
of 106 young people aged 12–18 admitted for inpatient 
care in a rural and an urban centre in England. Young peo-
ple were eligible for recruitment unless they were already 
known to a team with an intensive community care capa-
bility. Following the initial assessment, the young people 
were randomly allocated to either ICCS or inpatient TAU 
and followed up 6 months after the initial randomization by 
researchers unaware of the treatment group allocation under 

an intention-to-treat basis. The mean duration of ICCS treat-
ment was 116.32 days (SD: 70.09, 95% CI: 90.61–142.03, 
minimum one, median 107, maximum 274 days). TAU was 
delivered by inpatient services, both private and NHS, fol-
lowed by a return to standard outpatient care. The mean 
duration of standard inpatient care was 50  days (IQR: 
19–125).

Procedures

The ICCS intervention in this study was delivered by two 
teams, one based in London and one in a rural area in Kent. 
Each team included one consultant child and adolescent 
psychiatrist, one administrator, two to four whole-time 
equivalents of Child and Adolescent Mental Health Ser-
vices (CAMHS) practitioners with nursing backgrounds, 
and two to four whole-time equivalents of clinical support 
workers. ICCS aimed to reduce overall length of inpatient 
stay and improve the quality of care by offering intensive 
home treatment, hospital day care and case management to 
young people presenting with serious mental illness. The 
intensity of care was flexible, up to a maximum of daily 
contacts. Staff tasks included assisting young people with 
creating customised care plans, psychiatric care, psycho-
logical interventions, helping with school re-integration, 
and optimising physical health care and social support. The 
duration of treatment varied by individual need, and the aim 
was to achieve transfer back to the usual community mental 
health service.

TAU was delivered by inpatient services and followed 
by a return to standard outpatient care, delivered primarily 
by CAMHS, with or without an interim period of hospital 
day care. NHS hospital inpatient care and day care were 
provided according to the model developed by Corrigall and 
Mitchell [4] unless all inpatient beds were full, in which case 
patients were admitted to private inpatient services. Hospi-
tal care was delivered by multidisciplinary teams, including 
psychiatrists, nurses, psychologists, occupational therapists, 
art psychotherapists, family therapists, and social workers, 
and led by a consultant psychiatrist. Each inpatient service 
had access to a hospital school. Patients in the SDS and 
usual care groups had access to the full range of local NHS 
support services open to patients in tertiary care.

Outcome measures

In this paper, we report the following outcomes:

Clinical measures

1.	 The Self-Harm Questionnaire (SHQ) [18]. We used five 
or more episodes of self-harm, in line with the DSM five 
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definition of Non-Suicidal Self Injury, to establish the 
proportion of young people with multiple self-harm.

2.	 The Clinical Global Impression—Improvement scale 
(CGI-I), a brief clinician-rated scale assessing clinical 
improvement. This scale has been validated for a range 
of conditions in both psychotherapy and pharmacother-
apy trials [9, 11, 21, 28].

3.	 The Health of the Nation Outcome Scales for Children 
and Adolescents (HoNOSCA), a clinician-rated tool that 
assesses symptom severity and function across a range 
of psychosocial domains [8].

4.	 The Columbia Impairment Scale (CIS), a patient-
reported measure of function [1].

5.	 The total number of presentations to emergency depart-
ments with self-harm using electronic patient records.

6.	 Height and weight, measured in cm and kg.

Educational outcomes

1.	 Reading ability measured with Wide Range Achieve-
ment Test, 4th edition.

2.	 Mathematical ability measured with Wide Range 
Achievement Test, 4th edition.

3.	 Behaviour during educational testing using the Guide to 
the Assessment of Test Session Behaviour (GATSB).

Process measures

1.	 Barriers to discharge: key problems that prevented dis-
charge rated by the treating clinical teams and grouped 
into the following categories:

a.	 Mental state
b.	 Family resources
c.	 Community resources
d.	 Educational resources
e.	 Housing resources
f.	 Safeguarding concerns
g.	 Other

2.	 The total number of presentations to emergency depart-
ments, established using electronic patients records.

3.	 The total number of readmissions to psychiatric hospi-
tals, established using electronic patients records.

4.	 The total number of occupied bed-days whilst readmit-
ted, established using electronic patients records.

5.	 The total number of sessions of psychological therapy, 
established using electronic patients records.

6.	 The proportion of young people taking psychotropic 
medication, established using electronic patients 
records.

7.	 The proportion of young people taking antipsychotic 
medication, established using electronic patients 
records.

8.	 The total number of occupied bed-days in private hos-
pitals, established using electronic patients records.

Statistical analysis

Data were analysed using STATA 15.0. We analysed con-
tinuous outcomes using linear regression with treatment arm 
and baseline values of the treatment outcome (where avail-
able) as a covariate to control for possible pre-randomisation 
imbalances (adjusted ANCOVA approach). Other independ-
ent variables were included depending on research ques-
tions. Cohen’s d (mean difference divided by pooled stand-
ard deviation at baseline) is presented as a standardised 
effect size.

Categorical outcomes were analysed using the same 
analysis approach using logistic regression where the pre-
randomisation outcome is adjusted for where it was avail-
able. We used robust standard errors for statistical tests and 
confidence intervals for all parametric analyses to account 
for possible violations of homoscedasticity and normal-
ity assumptions [24]. We used an exact logistic regression 
model to compare the attendance of private hospital at 
follow-up (yes/no) between treatment arms controlled for 
baseline attendance which provides more reliable statistical 
inference with small samples and unbalanced datasets [13]. 
Welch unequal variance t-test was used for group compari-
sons. We used an exact logistic regression model to com-
pare the attendance of private hospital at follow-up between 
treatment arms controlled for baseline duration of admission 
[13]. Occupied inpatient days were analysed as recorded on 
electronic patient record systems. Multiple self-harm was 
analysed by comparing proportions of the young people with 
multiple self-harm using logistic regression.

Role of the funding source

The funders of the study had no role in the study design, 
data collection, data analysis, data interpretation, or writing 
of the report. The corresponding author had full access to 
all the data in the study and had final responsibility for the 
decision to submit for publication. DS was part-funded by 
the National Institute for Health Research (NIHR) Biomedi-
cal Research Centre at South London and Maudsley NHS 
Foundation Trust and King’s College London. The views 
expressed are those of the authors and not necessarily those 
of the NHS, the NIHR or the Department of Health.
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Results

287 patients were referred for inpatient admission dur-
ing the study recruitment period. 123 patients were eli-
gible for the study. 15 (12%) refused to participate. 108 
patients were randomly assigned to a treatment group and 
82 patients (77%) were assessed at 6-month follow-up. 
Electronic hospital use data were available for 100% of 
patients (Fig. 1).

Two patients, one in each treatment group, were with-
drawn from the study. One patient, in the SDS arm, with-
drew their consent and another, in the TAU arm, was 

withdrawn as they had no adequate provision of commu-
nity clinical care and had to be looked after by an ICCS 
team. The final sample comprised of 106 patients.

Sociodemographic and clinical characteristics

Data were available for all 106 patients included in the final 
sample, 53 in each treatment group. A descriptive compari-
son did not suggest major differences on any sociodemo-
graphic or clinical characteristics (Table 1).

Fig. 1   Patient flow. TAU​ treat-
ment as usual, ICCS intensive 
community care service

TAU=treatment as usual, ICCS=intensive community care service.

287 patients were referred for inpatient 
admission during the study recruitment 
period

108 randomly assigned to a treatment 
group

15 declined participation:
9 declined ICCS input
Four gave no reason
Two intended to disengage 
from all mental health services

123 patients eligible for study 

Two participants excluded:
One withdrew consent
One no adequate provision of clinical 
community care

106 total participants

53 participants ICCS53 participants TAU

82 patients assessed at 6-month follow 
up

52 admitted when ICCS teams were full
37 admitted two times; four admitted 
three times
41 discharged before a contact could be 
made 
26 admitted from National and Specialist 
teams with outreach capacity
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Self‑harm Questionnaire (SHQ)

SHQ data at 6-month follow-up were available for 83 
patients, 45 (85%) in the ICCS arm and 38 (72%) in TAU. 
The proportion of patients who reported multiple (five or 
more) episodes of self-harm at 6-month follow-up was 16/38 
(42%) in the TAU group and 11/45 (24%) in the ICCS group. 
Binomial logistic regression, controlling for baseline scores 
at pre-randomisation, revealed that adolescents randomised 
to ICCS were significantly less likely to report multiple epi-
sodes of self-harm, (OR = 0.18, 95% CI: 05–64, p = 0.008). 
The odds of patients in the ICCS group having multiple 
self-harm episodes was 82% lower than the odds of patients 
in the TAU group. There was no difference in the propor-
tion of patients reporting any self-harm (OR = 1.41, 95% 
CI·45–4.41, p = 0.560).

Clinical global impression (CGI)

Data at 6-month follow-up were available for 87 patients, 47 
(54%) in the ICCS arm and 40 (46%) in the TAU arm. Over-
all, CGI scores reduced from 4·27 (n = 104, SD = 1.17) at 
baseline to 3·5 (n = 87, SD = 1.84) at follow-up. In adjusted 
analyses, there were no statistically significant differences 
in the mean CGI score between the two groups: ICCS = 3.33 
(n = 47, SD = 2.0), TAU = 3.70 (n = 40, SD = 1.62), mean dif-
ference =  − 0.50, 95% CI: − 1.12–0.19, SE = 0.35, p = 0.15. 

Binary logistic regression revealed that there was no sta-
tistically significant improvement in CGI scores (n = 78) at 
6-month follow-up (OR 2.14, 95% CI: 0.75–6.10, p = 0.15).

Health of the nation outcome scales for children 
and adolescents (HoNOSCA)

HoNOSCA data at 6-month follow-up were available for 
89 patients, 49 (92%) in the ICCS arm and 40 (75%) in the 
TAU arm. Overall, HoNOSCA scores reduced from 19·17 
(n = 105, SD = 7.99) at baseline to 13.1 (n = 89, SD = 8.11) 
at follow-up. In adjusted analyses, there were no statisti-
cally significant differences in the mean HoNOSCA score 
between the two groups: ICCS = 13.25 (n = 49, SD = 8.1), 
TAU = 12·92 (n = 40, SD = 8.23), mean difference =  − 1.14, 
95% CI: − 4·55–2.27, SE = 1.71, p = 0.51.

Columbia impairment scale (CIS)

Self-reported CIS data at 6-month follow-up were avail-
able for 83 patients, 46 (87%) in the ICCS arm and 37 
(70%) in the TAU arm. Overall, CIS scores reduced from 
23.27 (n = 105, SD = 10.91) at baseline to 18.12 (n = 83, 
SD = 10.92) at follow-up. In adjusted analyses, there were 
no statistically significant differences in the mean CIS score 
between the two groups: ICCS = 18.76 (n = 46, SD = 11.43), 

Table 1   Description and 
comparison of demographic 
and clinical characteristics 
of treatment as usual (TAU) 
and intensive community care 
service (ICCS) groups

TAU​ ICCS
Mean (SD) N = 53 Mean (SD) N = 53

Age (years) 16.34 (1.70) 16.23 (1.54)
Gender
 Male 20/53 (37.7) 17/53 (32.1)
 Female 33/53 (62.3) 36/53 (67.9)

Ethnicity
 White British 24/53 (45.3) 28/53 (52.8)
 Other 29/53 (54.7) 25/53 (47.2)

Looked after children 3 (5.6) 1 (2)
History of physical and sexual abuse 3 (5.6) 3 (5.6)
History of physical abuse 9 (17.0) 12 (22.6)
History of emotional abuse/neglect 4 (7.5) 1 (2)
History of sexual abuse 6 (11.3) 6 (11.3)
Multiple self-harm 22/49 (44.9) 32/52 (61.5)
Barriers to discharge
 Mental state 44/53 (83.0) 44/53 (83.0)
 Family resources 14/53 (26.4) 15/53 (28.3)
 Community resources 3/53 (5.6) 2/53 (3.7)
 Educational resources 14/53 (26.4) 6/53 (11.3)
 Housing resources 15/53 (13.2) 9/53 (16.9)
 Safeguarding concerns 2/53 (3.8) 2/53 (3.8)
 Other 1/53 (1.8) 1/53 (1.8)
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TAU = 17.32 (n = 37, SD = 10.36), mean difference =  − 1.83, 
95% CI: − 6.10–2.44, SE = 2.15, p = 0.40.

Presentations to emergency departments with self‑harm

Presentation to emergency departments with self-harm data 
over the 6-month follow-up were available for 106 patients, 
53 (100%) in the ICCS arm and 53 (100%) in the TAU arm. 
Overall, the number of presentations to emergency depart-
ments with self-harm decreased from 1.35 in the 6 months 
preceding randomisation at baseline (n = 105, SD = 3.26) 
to 0.45 in the 6 months following randomisation (n = 106, 
SD = 1.33). In adjusted analyses, there were no statistically 
significant differences in the mean number of presentations 
to emergency departments with self-harm between the two 
groups: ICCS = 0.43 (n = 53, SD = 1.5), TAU = 0.47 (n = 53, 
SD = 1.15), mean difference = 0.14, 95% CI: − 0·31–0.59, 
SE = 0.23, p = 0.54.

Total presentations to emergency departments

Presentation to emergency departments data over the 
6-month follow-up were available for 106 patients, 53 
(100%) in the ICCS arm and 53 (100%) in the TAU arm. 
Overall, the number of presentations to emergency depart-
ments decreased from 3·38 (n = 105, SD = 5.21) in the 
6  months preceding randomisation at baseline to 0.82 
(n = 106, SD = 1.6) in the 6 months following the randomi-
sation at follow-up. In adjusted analyses, there were no sta-
tistically significant differences in the mean presentation 
to emergency departments score between the two groups: 
ICCS = 0.83 (n = 53, SD = 1.67), TAU = 0.81 (n = 53, 
SD = 1.53), mean difference =  − 0.07, 95% CI: − 0.72–0.58, 
SE = 0·33, p = 0.83.

Readmissions to inpatient psychiatric units

Data on the proportion of patients readmitted at least one 
time to inpatient psychiatric units and the mean number of 
readmissions during the follow-up period were available for 
106 patients, 53 (100%) in the ICCS arm and 53 (100%) 
in the TAU arm. Mean number of readmissions was 0.25 
(SD = 0.51) in the TAU arm and 0.22 (SD 0.41) in the ICCS 
arm. Binary logistic regression revealed that there were no 
statistically significant differences between the groups in the 
proportion of the patients readmitted for any reason (OR 
0.90, 95% CI: 0.35–2.27, p = 0.82).

Occupied bed‑days whilst readmitted

Data regarding total number of days readmitted were avail-
able for 106 patients, 53 (100%) in the ICCS arm and 53 
(100%) in the TAU arm. Overall, the total mean number of 

occupied bed-days whilst readmitted was 17.72 (n = 106, 
SD = 53.6) during the follow-up period. In adjusted analy-
ses, there were no statistically significant differences in 
the mean number of occupied bed-days whilst readmitted 
between the two groups: ICCS 12.62 (n = 53, SD = 36.3), 
TAU 21.92 (n = 53, SD = 66.6), mean difference =  − 9.30, 
95% CI: − 30.0–11.4, SE = 10.4, p = 0.37.

Hospital use in patients admitted to private versus NHS 
inpatient units

We had complete data on all patients for this outcome 
measure. At baseline, patients spent on average 40.55 days 
(n = 106, SD = 96.05) in hospitals. At baseline, 90 (84.9%) 
patients had NHS inpatient care only and 16 (15.1%) had at 
least some private inpatient care [TAU = 9 (17.0%), ICCS: 
7 (13.2%)]. Ten (9.4%) patients had exclusively private 
care at baseline. During the 6-month follow-up period, 
patients with at least some private care spent 63.31 days 
(SD = 74.15) in hospitals, while NHS only patients spent 
36.50 (SD = 99.24) days, [mean difference − 26.81 days, 
95% CI − 14.72–68.36, t (106) = 1.28, p = 0.20]. The 
16 patients with some private care at baseline spent on 
average 41.08 (SD = 34.38) days in private hospitals. At 
follow-up, 18 (16.9%) patients had at least some private 
care (TAU: n = 13, 24.5%, ICCS: n = 5, 9.4%) of which 14 
already had private care at baseline.

An exact logistic regression model analysis revealed 
that patients in the ICCS group tended to be less likely to 
be readmitted to a private hospital than patients in TAU 
(OR = 0.32 (0.08–1.07, p = 0.07). This effect became sig-
nificant after controlling for admission to a private hospital 
at baseline [OR: 0.10 (95% CI >  = 0.00–0.71, p = 0.019)].

Patients with some experience of private care at base-
line spent on average 73.8 (95% CI 30.3–122.4) fewer 
days in private hospitals if they were in the ICCS group 
compared to TAU (Welch t test: N = 18, t (14.0) = 2.50, 
p = 0.025, and fewer days in any hospital, mean differ-
ence in total days in hospital: 118.4 (95% CI = 28·2–208.6, 
n = 18, Welch t test: t (13.9) = 2.82, p = 0.014).

Psychotropic medication

Data recording the proportion of patients taking any 
psychotropic medication was available for 106 patients, 
53 (100%) in the ICCS arm and 53 (100%) in the TAU 
arm. There was no statistically significant difference in 
the proportion of patients taking any psychotropic medi-
cation between the treatment arms at 6-month follow-up 
(OR 1.24, 95% CI: 0.47–3.10, p = 0.64). There was also 
no statistically significant difference in the proportion of 
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patients taking antipsychotic medication at follow-up (OR 
0.78, 95% CI: 0.29–2.08, p = 0.62).

Weight in kg

Weight data at 6-month follow-up were available for 60 
patients, 28 (47%) in the ICCS arm and 32 (53%) in the 
TAU arm. Overall, weight increased from 67·84 (n = 93, 
SD = 19.7) at baseline to 73.07 (n = 60, SD = 23.3) at follow-
up. In adjusted analyses, there were no statistically signifi-
cant differences in the mean weight between the two groups: 
ICCS = 69.78 (n = 28, SD = 25.6), TAU = 75.95 (n = 32, 
SD = 21.0), mean difference =  − 3.01, 95% CI: − 9.82–3.79, 
SE = 3.40, p = 0.38.

Height in cm

Height data at 6-month follow-up were available for 70 
patients, 35 (50%) in the ICCS arm and 35 (50%) in the 
TAU arm. Overall, height increased from 167.55 (n = 97, 
SD = 10.0) at baseline to 168·1 (n = 70, SD = 9.41) at fol-
low-up. In adjusted analyses, there were no statistically sig-
nificant differences in mean height between the two groups: 
ICCS = 167.06 (n = 35, SD = 9.75), TAU = 169.13 (n = 35, 
SD = 9.07), mean difference = 0.67, 95% CI: − 0·69–2·04, 
SE = 0.68, p = 0.33.

Total psychological therapy sessions attended

Data on the total number of psychological therapy sessions 
attended over the 6-month follow-up were available for 
106 patients, 53 (100%) in the ICCS arm and 53 (100%) 
in the TAU arm. Overall, the number of psychological 
therapy sessions increased from 7.76 (n = 106, SD = 12.4) 
in the 6 months preceding randomisation at baseline to 
13.7 (n = 106, SD = 13.4) in the 6 months following ran-
domisation. In adjusted analysis, there were no statistically 
significant differences in the total number of psychologi-
cal therapy sessions between the two groups: ICCS 14.26 
(n = 53, SD = 12.5), TAU 13·13 (n = 53, SD = 14.4), mean 
difference = 1.26, 95% CI: − 3.52–6.04, SE = 2.41, p = 0.61.

Reading ability

Reading ability data at 6-month follow-up were available for 
49 patients, 28 (53%) in the ICCS arm and 21 (40%) in the 
TAU arm. Baseline reading ability data were also available 
for 65 patients, 34 (64%) in the ICCS arm and 31 (58%) in 
the TAU arm. Overall, reading ability score increased from 
106·06 (n = 65, SD = 23.6) at baseline to 110.59 (n = 49, 
SD = 23.6) at follow-up. In adjusted analyses, there were 

no statistically significant differences in the mean reading 
ability score between the two groups: ICCS = 110.61 (n = 28, 
SD = 21.6), TAU = 110.57 (n = 21, SD = 26.6), mean differ-
ence =  − 2.14, 95% CI: − 14.02–9.72, SE = 5.89, p = 0.72.

Mathematical ability

Mathematical ability data at 6-month follow-up were avail-
able for 50 patients, 28 (53%) in the ICCS arm and 22 (42%) 
in the TAU arm. Baseline mathematical ability data were 
also available for 65 patients, 35 (66%) in the ICCS arm 
and 31 (59%) in the TAU arm. Overall, mathematical abil-
ity score increased from 91.18 (n = 65, SD = 15.3) at base-
line to 94.16 (n = 50, SD = 19.0) at follow-up. In adjusted 
analyses, there were no statistically significant differences 
in the mathematical ability scores between the two groups: 
ICCS = 92.79 (n = 28, SD = 19.4), TAU = 95.91 (n = 22, 
SD = 18.6), mean difference = 0.921, 95% CI: − 4.42–6.26, 
SE = 2.65, p = 0.73.

Behaviour during educational testing

GATSB follow-up data were available for 35 patients, 18 
(34%) in the ICCS arm and 17 (32%) in the TAU arm. 
GATSB baseline data were also available for 48 patients, 25 
(47%) in the ICCS arm and 23 (43%) in the TAU arm. Over-
all, GATSB scores during educational testing decreased from 
55 (n = 48, SD = 14.0) at baseline to 53 (n = 35, SD = 13.8) 
at follow-up. In adjusted analyses, there were no statistically 
significant differences in GATSB scores between the two 
groups: ICCS 52.67 (n = 18, SD = 13·8), TAU 53.35 (n = 17, 
SD = 14.2), mean difference =  − 3.88, 95% CI: − 11·5–3.69, 
SE = 3.71, p = 0.30.

Barriers to discharge

Data on Barriers to Discharge were available for all patients 
(n = 106) at baseline (Table 1). At the point of randomisa-
tion, in both groups, the most common barrier to discharge 
was the mental state of the young people (83% for both TAU 
and ICCS), followed by inadequate family resources to care 
for young people (TAU: 26.4%; ICCS: 28.33). Other impor-
tant barriers to discharge included inadequate housing and 
inadequate educational resources in the community. There 
were no statistically significant differences between the treat-
ment arms.
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Discussion

Main findings

This is the second paper from the first UK randomised con-
trolled trial of an Intensive Community Care Service (Sup-
ported Discharge Service, SDS) versus inpatient TAU for 
adolescents with severe psychiatric disorders. Confirming 
findings previously reported [19], young people randomised 
to ICCS were more than two times less likely to report multi-
ple self-harm episodes over the 6-month follow-up. The vast 
majority of the occupied patient days saved with ICCS was 
accounted for by the young people admitted for private inpa-
tient care. There were no statistically significant differences 
between the two arms on the remaining outcomes. Similar 
results were obtained in Germany [2, 3], by a research group 
independent of the authors of the SDS model developers 
[20].

Comparison with other studies, meaning 
and implications

So far, seven trials have investigated the use of intensive 
community care versus inpatient treatment in children and 
adolescents with severe psychiatric disorders. The num-
ber of RCTs is small and very few research groups do this 
work [12]. A recent systematic review observed that using 
intensive community services is associated with clinical 
improvements similar to inpatient care in most studies and 
that, where differences in clinical outcomes existed, they 
tend to favour intensive community treatment.

Admitting young people to psychiatric units for longer 
appears to be linked with iatrogenic increase in multiple 
self-harm. The study found that adolescents randomised to 
receive ICCS, which led to shorter stays on inpatient units, 
were significantly less likely to report five or more episodes 
of self-harm at 6-month follow-up than those adolescents 
randomly allocated to the TAU condition. There were no dif-
ferences between the two groups, however, in the proportion 
of young people who reported any self-harm or in those who 
presented to emergency departments with serious self-harm.

The findings of differential impact of ICCS in those 
patients admitted to private psychiatric units versus NHS 
psychiatric hospitals are of interest. Private psychiatric hos-
pitals in the UK are independently managed and fee charg-
ing; whereas, NHS units are free for all. However, in reality 
most admissions to private units in the UK are also state-
funded due to a lack of suitable bed availability in the NHS 
system. Generally, we found in this study that patients admit-
ted to private psychiatric units tended to remain hospitalised 
longer. This could be a reflection of inefficient, profit-driven 
care or, alternatively, the severity of psychiatric disorders in 

the admitted patients. Or there could be other explanations. 
In any case, the findings suggest that ICCS appears more 
effective in reducing hospital use in patients admitted to pri-
vate units versus NHS units. To the best of our knowledge, 
this is a novel finding.

We have found no differences between the treatment arms 
in any educational outcome. This is of interest as young 
people in the ICCS arm returned to school sooner and spent 
more time in education compared with TAU. This finding 
may be explained by the small sample size, regression to 
the mean or may point to a genuine absence of correlation 
between school attendance and academic achievement in this 
group of young people. Future studies should investigate this 
finding in more detail as, if the latter assumption is true, it 
might be important to re-think the way education is provided 
to young people with severe psychiatric disorders.

Overall, in adolescent patients with severe psychiatric 
disorders requiring hospital treatment, ICCS shows no dif-
ferences versus inpatient TAU on most clinical outcomes 
at 6-month follow-up, however, it might be associated with 
some benefits, such as reduced risk of repeated self-harm. 
ICCS should be cautiously considered for implementation 
by other treatment centres.

Strengths and limitations

Key strengths of the SITE trial lie in its pragmatic nature, 
broad inclusion criteria, replication of our findings by an 
independent research group in Germany, which has a dif-
ferent, insurance-based healthcare system and complete 
follow-up data on hospital-based outcomes due to using an 
electronic patient records system.

The study has significant limitations. The care received 
in the inpatient TAU arm was not standardised and it may 
be that the difference in multiple self-harm found was due to 
poor self-harm management in a handful of inpatient units. 
The study had a small sample size and as such may have 
failed to detect important differences between the treatment 
arms. Just under a quarter (23%) of those patients randomly 
assigned to a treatment group were not assessed at 6-month 
follow-up. ICCS models vary significantly in different loca-
tions and a uniform definition, minimum requirements and 
fidelity scales appropriate for young people are not currently 
available.

Future research

In future research, it would be important to demonstrate cost 
effectiveness as well as effectiveness of ICCS beyond a six-
month follow-up. It is unclear, at present, whether ICCS 
could act as an alternative to admission, rather than as a 



1435European Child & Adolescent Psychiatry (2021) 30:1427–1436	

1 3

service that could reduce the duration of admissions. There 
might be important subgroups of young people that might 
benefit or be harmed by ICCS and larger studies are needed.

Acknowledgements  The authors would like to thank Jo Fletcher, 
Dr Bruce Clark and Professor Emily Simonoff for helping to obtain 
research funding and facilitating the creation and running of the SDS 
teams. We would like to thank all the research assistants and MSc 
students who contributed to the study.

Author contributions  All authors wrote the manuscript. DO was the 
chief investigator, DO and RC obtained funding, designed the study, 
and interpreted the data. TZ designed the study, supervised and deliv-
ered treatment, and interpreted the data. MS, VS designed the study, 
delivered treatment, and interpreted the data. DH supervised data col-
lection, analysed and interpreted the data. PR designed the study and 
analysed and interpreted the data. JP was the trial manager, supervised 
the research assessments, and analysed the data. DS designed the study, 
analysed and interpreted the data. SB designed and conducted all eco-
nomic analyses. KM analysed and interpreted the data. JI and MC 
designed the study and supervised data collection. ET designed the 
study and interpreted the data. PY prepared the report for publication.

Funding  South London and Maudsley NHS Trust Protocol registra-
tion https​://www.isrct​n.com/ISRCT​N8212​9964. Daniel Stahl was part 
funded by the National Institute for Health Research (NIHR) Biomedi-
cal Research Centre at South London and Maudsley NHS Foundation 
Trust and King’s College London. The views expressed are those of 
the authors and not necessarily those of the NHS, the NIHR, or the 
Department of Health.

Compliance with ethical standards 

Conflict of interests  DO, RC, TZ, MS, VS, JI, MC and DH work for 
South London and Maudsley NHS Foundation Trust. Other authors 
declare no competing interests.

Ethical approval  Ethical approval was obtained from the NHS National 
Research Ethics Service (NHS RES London REC 12/LO/0875).

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Bird HR, Andrews H, SchwabStone M, Goodman S, Dulcan M, 
Richters J, RubioStipec M, Moore RE, Chiang PH, Hoven C, Canino 
G, Fisher P, Gould MS (1996) Global measures of impairment for 
epidemiologic and clinical use with children and adolescents. Inter-
nat J Methods Psyc Res 6:295–307

	 2.	 Boege I, Copus N, Schepker R (2014) Effectiveness of hometreat-
ment in light of clinical elements, chances, and limitations. Z Kinder 
Jugendpsychiatr Psychother 42:27–37

	 3.	 Boege I, Corpus N, Schepker R, Kilian R, Fegert JM (2015) Cost-
effectiveness of intensive home treatment enhanced by inpatient 
treatment elements in child and adolescent psychiatry in Germany: 
a randomised trial. Eur Psyc 5:583–589

	 4.	 Corrigall R, Mitchell B (2002) Service innovations: Rethinking 
in-patient provision for adolescents: A report from a new service. 
Psychiatr Bull 26:388–392

	 5.	 Crenna-Jennings W, Hutchinson J (2018) Access to children and 
young people’s mental health services – 2018. In: Education Policy 
Institute.

	 6.	 Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, Huang 
X, Musacchio KM, Jaroszewski AC, Chang BP, Nock MK (2017) 
Risk factors for suicidal thoughts and behaviors: a meta-analysis of 
50 years of research. Psychol Bull 143:187–232

	 7.	 Geulayov G, Casey D, McDonald KC, Foster P, Pritchard K, Wells 
C, Clements C, Kapur N, Ness J, Waters K, Hawton K (2018) 
Incidence of suicide, hospital-presenting non-fatal self-harm, and 
community-occurring non-fatal self-harm in adolescents in England 
(the iceberg model of self-harm): a retrospective study. Lancet Psyc 
5:167–174

	 8.	 Gowers SG, Harrington RC, Whitton A, Lelliott P, Beevor A, Wing 
J, Jezzard R (1999) Brief scale for measuring the outcomes of emo-
tional and behavioural disorders in children. Health of the nation 
outcome scales for children and adolescents (HoNOSCA). Br J Psyc 
174:413–416

	 9.	 Haro JM, Kamath SA, Ochoa S, Novick D, Rele K, Fargas A, Rod-
riguez MJ, Rele R, Orta J, Kharbeng A, Araya S, Gervin M, Alonso 
J, Mavreas V, Lavrentzou E, Liontos N, Gregor K, Jones PB, Group 
SS (2003) The clinical global impression-schizophrenia scale: a 
simple instrument to measure the diversity of symptoms present in 
schizophrenia. Acta Psychiatr Scand 1:16–23

	10.	 Hawton K, Saunders KE, O’Connor RC (2012) Self-harm and sui-
cide in adolescents. Lancet 379:2373–2382

	11.	 Huber CG, Lambert M, Naber D, Schacht A, Hundemer HP, Wagner 
TT, Schimmelmann BG, Huber CG, Lambert M, Naber D, Schacht 
A, Hundemer H-P, Wagner TT, Schimmelmann BG (2008) Valida-
tion of a clinical global impression scale for aggression (CGI-A) in 
a sample of 558 psychiatric patients. Schizophr Res 100:342–348

	12.	 Kwok KHR, Yuan SNV, Ougrin D (2016) Review: Alternatives to 
inpatient care for children and adolescents with mental health dis-
orders. Child Adolesc Mental Health 21:3–10

	13.	 Mehta CR, Patel NR (1995) Exact logistic regression: theory and 
examples. Stat Med 14:2143–2160

	14.	 National Institute for Health and Care Excellence (2013) Self-harm 
(NICE Quality Standard No. 34).

	15.	 NHSEngland (2019) CAMHS activity dashboard. BMJ Open 18:6
	16.	 NICE (2013) Psychosis and schizophrenia in children and young 

people: recognition and management. Clinical Guideline 155. 
Gaskell and British Psychological Society, London

	17.	 Ougrin D, Banarsee R, Dunn-Toroosian V, Majeed A (2010) Sui-
cide survey in a London borough: primary care and public health 
perspectives. J Pub Health 1:fdq094

	18.	 Ougrin D, Boege I (2013) Brief report: The self harm question-
naire: A new tool designed to improve identification of self harm in 
adolescents. J Adolesc 36:221–225

	19.	 Ougrin D, Corrigall R, Poole J, Zundel T, Sarhane M, Slater V, Stahl 
D, Reavey P, Byford S, Heslin M, Ivens J, Crommelin M, Abdulla 
Z, Hayes D, Middleton K, Nnadi B, Taylor E (2018) Comparison 
of effectiveness and cost-effectiveness of an intensive community 
supported discharge service versus treatment as usual for adolescents 
with psychiatric emergencies: a randomised controlled trial. Lancet 
Psyc 5:477–485

https://www.isrctn.com/ISRCTN82129964
http://creativecommons.org/licenses/by/4.0/


1436	 European Child & Adolescent Psychiatry (2021) 30:1427–1436

1 3

	20.	 Ougrin D, Zundel T, Corrigall R, Padmore J, Loh C (2014) Innova-
tions in Practice: pilot evaluation of the supported discharge service 
(SDS): clinical outcomes and service use. Child and Adolesc Mental 
Health 19:265–269

	21.	 Perez V, Barrachina J, Soler J, Pascual JC, Campins MJ, Puigdemont 
D, Alvarez E (2007) The clinical global impression scale for bor-
derline personality disorder patients (CGI-BPD): a scale sensible to 
detect changes. Actas Espanolas de Psiquiatria 35:229–235

	22.	 Reavey P, Poole J, Corrigall R, Zundel T, Byford D, Sarhane S, 
Taylor M, Taylor E, Ivens J, Ougrin D (2017) The ward as emotional 
ecology: Adolescent experiences of managing mental health and 
distress in psychiatric inpatient settings. Health Place 46:210–218

	23.	 Sedgwick R, Epstein S, Dutta R, Ougrin D (2019) Social media, 
internet use and suicide attempts in adolescents. Curr Opin Psyc 
32:534–541

	24.	 White H (1994) Estimation, inference, and specification analysis. 
Cambridge University Press, Cambridge

	25.	 Wolff J, Frazier EA, Esposito-Smythers C, Burke T, Sloan E, Spirito 
A (2013) Cognitive and social factors associated with NSSI and sui-
cide attempts in psychiatrically hospitalized adolescents. J Abnorm 
Child Psyc 41:1005–1013

	26.	 Worrall A, O’Herlihy A, Banerjee S, Jaffa T, Lelliott P, Hill P, Scott 
A, Brook H (2004) Inappropriate admission of young people with 
mental disorder to adult psychiatric wards and paediatric wards: 
cross sectional study of 6 months activity. BMJ 328:867

	27.	 Yuan SNV, Kwok KHR, Ougrin D (2019) Treatment engagement 
in specific psychological treatment vs treatment as usual for adoles-
cents with self-harm: systematic review and meta-analysis. Front 
Psychol 10:9

	28.	 Zaider TI, Heimberg RG, Fresco DM, Schneier FR, Liebowitz MR 
(2003) Evaluation of the clinical global impression scale among 
individuals with social anxiety disorder. Psychol Med 33:611–622


	Supported discharge service versus inpatient care evaluation (SITE): a randomised controlled trial comparing effectiveness of an intensive community care service versus inpatient treatment as usual for adolescents with severe psychiatric disorders: self-h
	Abstract
	Introduction
	Objectives

	Methods
	Study design
	Procedures
	Outcome measures
	Clinical measures
	Educational outcomes
	Process measures

	Statistical analysis
	Role of the funding source

	Results
	Sociodemographic and clinical characteristics
	Self-harm Questionnaire (SHQ)
	Clinical global impression (CGI)
	Health of the nation outcome scales for children and adolescents (HoNOSCA)
	Columbia impairment scale (CIS)
	Presentations to emergency departments with self-harm
	Total presentations to emergency departments
	Readmissions to inpatient psychiatric units
	Occupied bed-days whilst readmitted
	Hospital use in patients admitted to private versus NHS inpatient units
	Psychotropic medication
	Weight in kg
	Height in cm
	Total psychological therapy sessions attended
	Reading ability
	Mathematical ability
	Behaviour during educational testing
	Barriers to discharge


	Discussion
	Main findings
	Comparison with other studies, meaning and implications
	Strengths and limitations

	Future research
	Acknowledgements 
	References




