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Abstract
Objective: To identify outcome 
predictors in hospitalized youth 
with mental disorders.

Methods: This retrospective analysis 
of systematically recorded clinical 
parameters in youth hospitalized for 
psychiatric treatment in 2004–2015 
assessed magnitude and correlates of 
symptom response (SR), global illness 
response (GIR), social functioning 
(SF), out-of-home placement (OOHP), 
and length of stay (LOS). Backward 
elimination regression analyses were 
performed to identify independent 
baseline correlates of each of the 5 
outcomes, with R2 representing the 
variance explained by the independent 
correlates retained in the final model.

Results: Across 1,189 youth (median 
age = 14.4 years; interquartile 

range = 11.6,16.1 years; range, 5–19 
years; females = 61.5%), frequencies 
of coprimary outcomes were as 
follows: SR = 57.5% (statistically 
significant correlates = 13, R2 = 0.154), 
GIR = 30.0% (correlates = 5, R2 = 0.078), 
SF = 19.0% (correlates = 8, R2 = 0.207), 
OOHP recommendation = 35.2% 
(correlates = 13, R2 = 0.275), and mean ± SD 
LOS = 65.0 ± 37.5 days (correlates = 11, 
R2 = 0.219). In multivariable analyses, 11 
factors were statistically significantly 
(P < .05) associated with > 1 poor 
outcome: 4 with 4 outcomes (disturbed 
social interaction, substance abuse/
dependence symptoms; sole exception 
for both = LOS; disturbed drive/attention/
impulse control, sole exception = OOHP; 
higher admission BMI percentile [but 
shorter LOS], sole exception = GIR), 3 
with 3 outcomes (higher admission age 
[but good SF and shorter LOS], more 
abnormal psychosocial circumstances, 

more mental health diagnoses), and 4 
with 2 outcomes (intelligence level [IQ] 
< 85, obsessive-compulsive disorder 
symptoms, disturbed social behavior, 
somatic findings). Additionally, 17 
correlates were statistically significantly 
(P < .05) associated with 1 outcome, 
ie, SR = 6, OOHP = 5, LOS = 5, SF = 1.

Conclusions: Higher admission 
BMI percentile, disturbed social 
interaction, disturbed drive/attention/
impulse control, and substance 
abuse/dependence symptoms were 
independently associated with multiple 
poor outcomes in mentally ill youth 
requiring inpatient care. Knowledge 
of global and specific correlates of 
poor inpatient treatment outcomes 
may help inform treatment decisions.
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Approximately 10%–20% of children and adolescents 
(“youth”) worldwide have mental disorders, with 
considerable variation across individual populations 

and studies.1,2 Altogether, 35% of mental disorders occur 
before age 14 years, 48% before age 18 years.3 Psychiatric 
inpatient treatment (PIT) is used for youth when 
ambulatory care is insufficient due to relevant symptoms—
eg, suicidality, self-harm, psychosis, aggressive behavior—

and/or functional impairment—eg, social isolation, school 
refusal.4–6 Various studies7–10 have shown that PIT of 
youth with mental disorders has steadily increased across 
countries over the last decades. Moreover, PIT is associated 
with the highest costs in psychiatry.11,12 Therefore, evidence-
based, cost-effective treatment is important that either 
avoids PIT, shortens length of stay (LOS), and/or yields 
positive and sustainable outcomes preventing readmission.
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To examine the success of PIT, several different 
outcomes have been investigated, each with clinical 
relevance for patients and families. These include 
symptom change,13–26 global illness outcome,27,28 
functioning,12,13,27,29–33 LOS,13,27,29,34–40 and need for 
out-of-home placement (OOHP).41–46 Studies have 
included youth with at least one mental disorder, 
but the number of outcomes assessed concurrently 
and the number of different exploratory or 
explanatory predictors have mostly been limited.

Nevertheless, several predictors have been replicated 
in youth. Statistically significantly greater symptom 
improvement was associated with older age in samples 
with mixed mental disorders26 and depression,14 
with opposite results for eating disorders.15,16 Lower 
depressive symptoms at admission were associated 
with significantly greater improvement in suicidality18 
and depression,14 with conflicting results for 
eating disorders16,17,19 and with opposite results for 
substance abuse treatment.20 Furthermore, symptom 
improvement has been associated with greater patient 
treatment motivation19,22–24 and lack of prior PIT15,16 
in eating disorders, and with less self-criticism in 
patients with suicidality18 and personality disorders.21 
Also, in samples of mixed mental disorders and 
of eating disorders, higher baseline Health of the 
Nation Outcome Scales for Children and Adolescents 
(HoNOSCA)47 scores (indicating worse overall 
mental health symptoms) have been associated 
with greater HoNOSCA score improvement.13,25

Regarding global illness outcome, available data 
are fewer and are without clear replicated significant 
correlates.27,28 In mixed mental disorder samples, 
functional outcome, ie, greater Children’s Global 
Assessment Scale (CGAS)48 score improvement, was 
significantly associated with lower baseline CGAS 

scores (indicating worse functioning),13,27,29–32 longer 
LOS,12,27,29,30 and older age.30,32 However, conflicting 
results exist regarding the diagnosis of schizophrenia 
in mixed mental disorder studies, predicting 
both greater and lesser CGAS score change.13,30,32 
Furthermore, studies have reported isolated correlates 
of functioning requiring further study.12,27,29,32,33

Higher risk of OOHP in mixed mental disorder 
populations treated in PIT-equivalent residential care, 
day-treatment settings, or PIT has been associated 
with various forms of child abuse41–45 and parental 
substance abuse.43,45 Moreover, OOHP in youth 
with mixed mental disorders or schizophrenia in 
day-treatment or PIT settings was associated with 
longer LOS.44–46 Otherwise, studies reported isolated 
correlates of OOHP requiring further study.41–45

Finally, longer LOS has been associated in mixed 
youth mental disorder samples with male sex,34–37 
lower admission CGAS scores,27,38 schizophrenia-
spectrum disorder35,39 or conduct disorder,36,37 absence 
of adjustment disorder,35–38 and previous PIT.36,37,40 
Moreover, studies reported isolated correlates of 
LOS also requiring further study.13,27,29,34,35,37–39

Despite many investigations in youth with 
individual and mixed mental disorders, few studies 
have assessed multiple global illness and functional 
outcomes across different mental disorders and 
many outcome predictors. Identifying clinical factors, 
including individual diagnoses that are associated 
with broad-based or specific outcomes in youth 
with mental disorders, can provide clinicians with 
early intervention targets aiming at improving 
PIT outcomes. Therefore, we conducted a study of 
PIT outcomes in youth consecutively admitted for 
psychiatric treatment, hypothesizing that certain 
factors would be transoutcome predictors while 
others would be restricted to single outcomes.

METHODS

Design, Setting, and Population
This retrospective study incorporated an admission 

and discharge data documentation system for youth 
aged 5–19 years who were consecutively hospitalized 
between 2004 and 2015 at the Department of Child 
and Adolescent Psychiatry, Psychosomatic Medicine 
and Psychotherapy, Charité—Universitätsmedizin 
Berlin, Germany. Inpatient admissions came 
predominantly from outpatient care providers or 
self-referral via a wait list, or directly from other 
institutions, but rarely directly via the emergency 
department, as the University department did not 
have mandatory catchment area coverage. Data were 
collected as part of a quality control initiative, and 
the study was approved by the institutional ethics 
committee without need for individual consent.

Clinical Points
•	 Identifying the variables affecting relevant clinical 

outcomes in hospitalized youth with mental disorders, 
such as symptom response, global illness response, 
social functioning, out-of-home placement, and length 
of stay, can guide management decisions.

•	 Several clinical factors present at admission—including 
higher body mass index percentile, disturbed social 
interaction, disturbed drive/attention/impulse control, 
and substance abuse/dependence symptoms—
concurrently negatively affected 4 of the 5 treatment 
outcomes in hospitalized youth with mental disorders 
targeted in this study.

•	 Knowledge of moderators affecting multiple clinically 
relevant outcomes can help focus clinical attention to 
patient subgroups and specific symptom domains to 
improve inpatient treatment outcomes in youth with 
mental illness.
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Assessments
Structured clinician data collection occurred as part 

of routine clinical care on admission and discharge 
(for details, see Supplementary Appendix 1).

Key Outcomes
We focused on 5 coprimary outcomes: 4 dichotomous 

variables, ie, symptom response (SR), global illness 
response (GIR), psychosocial functioning (SF), and 
OOHP, each assessed at discharge, plus 1 continuous 
outcome, LOS. These outcomes were categorized as 
follows: (i) SR and GIR: completely or significantly 
improved versus nonresponders (ie, slightly improved, 
unchanged, or worsened); (ii) SF: good functioning 
(excellent and satisfactory social adjustment or mild social 
impairment) versus impaired functioning (ie, moderate, 
significant, overarching, continuous, profound, serious, 
or requiring considerable/constant care); (iii) OOHP: 
recommendation/initiation of discharge into group home/
assisted living, therapeutic living group, boarding school, 
or foster care/adoption versus home placement or day 
care; and (iv) LOS: duration from admission to discharge.

Our primary objective was to scrutinize the univariate 
as well as independently significant multivariable 
correlates across all 5 outcomes to discern comprehensive 
predictors of PIT success in youth with mental disorders.

Data Analysis
Mental health diagnoses, classified according to the 

International Statistical Classification of Diseases, 10th 
Revision (ICD-10),50 were organized and subsequently 
defined as primary mental health diagnoses within 
the following hierarchical disorder domains, ranging 
from (i) to (viii): (i) schizophrenia, schizotypal, or 
delusional disorder; (ii) any eating disorder; (iii) 
(recurrent) depressive disorder or dysthymia; (iv) 
autism spectrum disorders or attachment disorder; (v) 
oppositional defiant/conduct disorder; (vi) dissociative 
or somatoform disorders; (vii) attention-deficit/
hyperactivity disorder (ADHD) or hyperkinetic disorder; 
and (viii) phobia and other anxiety disorders.

Analyses included descriptive statistics and 
correlational analyses between year of admission and 
each outcome to investigate presence of a potential time 
effect. To examine relationships between independent 
variables and the 5 outcomes, univariate analyses 
were performed. To identify independent correlates of 
each of the 5 outcomes, 4 logistic stepwise backward 
elimination regression analyses and 1 linear backward 
elimination regression analysis were conducted starting 
with all baseline variables (see Supplementary Table 
1), removing statistically nonsignificant variables until 
only statistically significant variables remained in the 
final model. Since higher BMI percentile was associated 
with worse outcomes, we conducted post hoc sensitivity 
univariate analyses between baseline BMI percentile 

and the 5 outcomes, stratified by inclusion/exclusion 
of patients with eating disorders who had overall better 
outcomes. Finally, we compared qualitatively which 
of the quantitatively derived independent correlates 
of each of the 5 outcomes were significant for > 1 
outcome, calling this a transoutcome correlate.

All calculations were 2-sided, performed with SPSS 27 
(SPSS, Inc), and with α = .05. Due to the exploratory nature 
of the study, no adjustment for multiplicity was conducted. 
Hence, P values and confidence intervals are interpreted 
in an exploratory, hypothesis-generating manner (for 
further information, see Supplementary Appendix 2).

RESULTS

Population
Data were collected in 1,189 youth (median 

age = 14.4 years; interquartile range [IQR] = 11.6, 16.1 
years; range, 5–19 years; females = 61.5%). Of these, 
1,058 youth had the following primary diagnoses in 
descending order of severity/significance trumping 
any other comorbidity: schizophrenia, schizotypal, 
or delusional disorder (n = 22); any eating disorder 
(n = 354); depressive disorder or dysthymia (n = 231); 
autism spectrum disorders (n = 48); oppositional defiant/
conduct disorder (n = 231); dissociative or somatoform 
disorders (n = 70); ADHD/hyperkinetic disorder 
(n = 47); and phobic anxiety disorder and other anxiety 
disorders (n = 55) (Table 1). In 104 patients (8.7%), 
none of the aforementioned diagnoses were given, and 
only other, more mild and secondary diagnoses were 
reported, with missing diagnostic information for 27 
patients (2.3%) (Table 1, Supplementary Table 2).

Univariate Associations of Baseline 
Variables With Primary Outcomes

Univariate associations of patient, illness, and treatment 
variables with the 5 primary outcomes are displayed in 
Tables 2–4 and Supplementary Table 3. The outcomes 
were not highly intercorrelated (Pearson correlation: 
0.010 [LOS vs OOHP] to 0.441 [SR vs GIR]). There 
was no significant time effect for any of the outcomes 
except for GIR (P value for Pearson correlation < .001) 
and OOHP (P value for Pearson correlation = .001).

Multivariable Associations of Baseline 
Variables With Primary Outcomes

Symptom response (SR). The final backward 
elimination regression model of SR included 433 
responders (57.5%) and 320 nonresponders (42.5%). 
Independent positive predictors of response to PIT 
included comorbid diagnosis of mental/behavioral 
disorder due to psychotropic substances (OR = 8.08; 95% 
CI, 1.75 to 37.33), comorbid tic disorders (OR = 3.03; 
95% CI, 1.20 to 7.66), comorbid enuresis/encopresis 
(OR = 2.40; 95% CI, 1.29 to 4.48), phobia/other anxiety 
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disorders (OR = 2.10; 95% CI, 1.26 to 3.52), depressive 
disorders/dysthymia (OR = 2.07; 95% CI, 1.41 to 3.04), 
and ADHD (OR = 1.84; 95% CI, 1.07 to 3.16); negative 
predictors of response included substance abuse/
dependence symptoms (OR = 0.35; 95% CI, 0.17 to 
0.72), more mental health diagnoses (OR = 0.52; 95% 
CI, 0.40 to 0.68), disturbed drive/attention/impulse 
control (OR = 0.58; 95% CI, 0.41 to 0.82), obsessive-
compulsive disorder symptoms (OR = 0.61; 95% CI, 
0.38 to 0.96), disturbed social interaction (OR = 0.63; 
95% CI, 0.45 to 0.90), more abnormal psychosocial 
circumstances (OR = 0.89; 95% CI, 0.80 to 0.99), and 
higher admission BMI percentile (OR = 1.00; 95% CI, 
0.99 to 1.00) (n = 753, R2 = 0.154, P < .001) (Table 5).

Global illness response (GIR). The final backward 
elimination regression model included 226 responders 
(30.0%) and 528 nonresponders (70.0%). The single 
independent positive predictor of GIR was intelligence 
level < 85 (OR = 1.72; 95% CI, 1.04 to 2.83); negative 
predictors included substance abuse/dependence 
symptoms (OR = 0.37; 95% CI, 0.16 to 0.84), 
disturbed social interaction (OR = 0.69; 95% CI; 0.48 
to 0.97), disturbed drive/attention/impulse control 
(OR = 0.70; 95% CI, 0.50 to 0.97), and more abnormal 
psychosocial circumstances (OR = 0.78; 95% CI, 0.70 
to 0.88) (n = 754, R2 = 0.078, P < .001) (Table 5).

Social functioning (SF). The final backward elimination 
regression model included 138 youth (19.0%) with 
good functioning and 589 (81.0%) with impaired 
functioning. The lone independent positive predictor of 
SF was higher admission age (OR = 1.18; 95% CI, 1.09 
to 1.28); negative predictors included substance abuse/
dependence symptoms (OR = 0.22; 95% CI, 0.05 to 0.94), 
intelligence level < 85 (OR = 0.32; 95% CI, 0.12 to 0.83), 
comorbid personality disorder (OR = 0.36; 95% CI, 0.14 
to 0.91), disturbed social interaction (OR = 0.53; 95% 
CI, 0.35 to 0.80), disturbed drive/attention/impulse 
control (OR = 0.58; 95% CI, 0.38 to 0.88), more mental 
health diagnoses (OR = 0.67; 95% CI, 0.50 to 0.90), and 
higher admission BMI percentile (OR = 0.99; 95% CI, 
0.99 to 1.00) (n = 727, R2 = 0.207, P < .001) (Table 5).

Out-of-home placement (OOHP). The final backward 
elimination regression model included 268 youth (35.2%) 
with OOHP recommendation and 494 (64.8%) without 
OOHP recommendation. Independent correlates of OOHP 
recommendation included autism-spectrum disorders 
(OR = 3.63; 95% CI, 1.41 to 9.31), physical abuse in the 
family (OR = 3.06; 95% CI, 1.21 to 7.77), substance abuse/
dependence symptoms (OR = 2.07; 95% CI, 1.06 to 4.05), 
mental disorder in family (OR = 1.93; 95% CI = 1.32 to 
2.80), disturbed social behavior (OR = 1.77; 95% CI, 
1.19 to 2.63), disturbed social interaction (OR = 1.74; 
95% CI, 1.16 to 2.60), neurologic findings (OR = 1.58; 
95% CI, 1.03 to 2.44), somatic findings (OR = 1.45; 
95% CI, 1.03 to 2.05), more abnormal psychosocial 
circumstances (OR = 1.34; 95% CI, 1.19 to 1.51), more 
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(OR = 1.20; 95% CI, 1.13 to 1.28), and 
higher admission BMI percentile (OR = 1.01; 
95% CI, 1.00 to 1.101); the sole negative 
correlation was somatoform/dissociative 
disorder (OR = 0.51; 95% CI, 0.28 to 0.93) 
(n = 762, R2 = 0.275, P < .001) (Table 5).

Length of stay (LOS). Mean ± SD LOS 
was 65.0 ± 37.5 days. Independent positive 
predictors of longer LOS included eating 
disorders (β = 19.86; 95% CI, 13.60 to 26.12), 
obsessive-compulsive disorder symptoms 
(β = 9.34; 95% CI, 2.81 to 15.87), disturbed 
psychomotor behavior (β = 7.55; 95% CI, 1.76 
to 13.33), disturbed mood/affect (β = 7.50; 
95% CI, 0.84 to 14.15), disturbed drive/
attention/impulse control (β = 7.35; 95% 
CI, 2.22 to 12.48), intelligence level ≥ 115 
(β = 6.61; 95% CI, 0.96 to 12.26), somatic 
findings (β = 6.29; 95% CI, 1.61 to 10.98), 
and being female (β = 5.55; 95% CI, 0.24 
to 10.86); negative predictors included 
disturbed social behavior (β = −8.75; 95% 
CI, −14.07 to −3.44), higher admission 
age (β = −1.71; 95% CI, −2.35 to −0.89), 
and higher admission BMI percentile 
(β = −0.14; 95% CI, −0.21 to −0.07) 
(n = 761, R2 = 0.219, P < .001) (Table 5).

Transoutcome Correlates
Among 28 statistically significant factors, 

4 correlates were associated with 4 outcomes: 
disturbed social interaction, substance abuse/
dependence symptoms (sole exclusion for 
both = LOS), disturbed drive/attention/
impulse control, (sole exclusion = OOHP), 
and admission BMI percentile (sole 
exclusion = GIR). Three correlates were 
associated with 3 outcomes: abnormal 
psychosocial circumstances, (SR, GIR, 
OOHP), more mental health diagnoses (SR, 
SF, OOHP), and admission age (SF, OOHP, 
LOS). Four correlates were associated with 2 
outcomes: intelligence level < 85 (GIR, SF), 
obsessive-compulsive disorder symptoms 
(SR, LOS), disturbed social behavior (OOHP, 
LOS), and somatic findings (OOHP, LOS). 
Additionally, 17 correlates were statistically 
significantly associated with 1 outcome, ie, 
SR = 6, OOHP = 5, LOS = 5, SF = 1 (Table 5).

Post Hoc Sensitivity Analysis  
Stratified by Eating Disorders

The significant association between 
higher BMI percentile and worse outcomes, 
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except for shorter LOS, disappeared when focusing on all 
mental disorders, but excluding eating disorders, except 
for a continued statistically significantly association with 
poor SF. Conversely, eating disorders were associated 
with better outcomes, except for longer LOS (Table 4).

DISCUSSION

This study had the following main results: (i) 
58% of youth were symptom responders; (ii) 30.0% 
were global illness responders; (iii) 19.0% had good 
SF; (iv) 35% received OOHP recommendation; (v) 
the mean ± SD LOS was 65.0 ± 37.5 days; (vi) 5–13 
correlates were independently associated with the 
outcomes of interest; and (vii) among 28 statistically 
significant factors, 11 were associated with > 1 
outcome, including 4 being associated with 4 outcomes, 
3 with 3 outcomes, and 4 with 2 outcomes.

A little more than half of our patients (58%) were 
symptom responders. Almost all other studies examined 
symptom change from admission to discharge instead of 
responder status. However, in the few studies of youth 
with mixed diagnoses reporting on responder status using 
different symptom assessments, response ranged from 
57.1% to 87.0%.25,51,52 Similar responder rates ranging from 
47.7% to 71.4% were also reported for eating disorders, 
depressive disorders, and conduct disorder,19,53–55 ie, 
disorders that represented the largest diagnostic groups 
in our sample. The often higher reported response rates 
may be due to higher baseline symptom severity via direct 
admissions from the emergency department in other 
studies, with greater room for improvement,25,51,52,56,57 
while our admissions were mainly from the wait list.

Furthermore, in our study, less than one-third 
of patients (30%) had GIR, while around one-fifth 
(19%) had good SF. These rates are lower than in 
studies of hospitalized youth with mixed psychiatric 
diagnoses, in whom GIR rates were approximately 
2-fold (43.4%–85.0%)27,58–60 and good functioning 
levels, including SF, were up to 3-fold (53.5%–
65.0%)29,52,57,61 higher than in our sample. Differences 
in these outcomes may be due to heterogeneous 
patient samples, outcome measures and definitions, 
or different expectations for good GIR or SF.27,29

The OOHP recommendation in 35% of youth in our 
sample is higher than in two studies of hospitalized 
youth with mixed mental disorders, in which 26.5% 
of 1,850 youth received OOHP within 4 years after 
inpatient care42 and as few as 12.5% of 347 youth received 
OOHP at discharge.41 However, the lower frequency in 
those studies could be explained by the fact that actual 
and new OOHP were reported, whereas our outcome 
included actual, recommended, and returning into 
OOHP. This hypothesis is supported by the fact that 
the only other study (n = 74) that used the same OOHP 
definition had a similar OOHP frequency (39.2%).45

The mean LOS of 65 days needs to be placed into the 
context of LOS across diverse treatment settings and 
environments, with numbers as diverse as 4–335 days 
according to a systematic review in youth.62 In Europe, PIT 
seems to be longer than in the US, Canada, or Australia, 
possibly due to open units, wait list admissions, and lesser 
focus on brief crisis interventions in Europe.27,56,63–66 In 
Germany, the treatment duration in youth decreased 
from ~126 days to 36 days between 1991 and 2014.67 
Assuming a linear decline, our result for 2004–2015 
roughly corresponds to the mean timepoint value.

Regarding correlates of PIT outcomes, we found 
more statistically significant correlates (ie, 5–13 per 
outcome) than in prior studies.19,23–27,29–31,33,35,37,42 This 
relatively high number of examined and statistically 
significant correlates for 5 main outcomes, including 
the examination of transoutcome correlates, provides 
targets for improving outcomes. Two of the 4 correlates 
that were associated with 4 outcomes included disturbed 
social interaction (poor outcome correlate for SR, GIR, 
SF, OOHP) and disturbed drive/attention/impulse control 
(poor outcome correlate for SR, GIR, SF, LOS). This 
finding is consistent with those of other studies in which 
disruptive behavior and conduct disorder led to poorer 
symptom and functional outcome,27,68,69 leading to negative 
interactions and lower therapeutic alliance.12,13,31,70,71

Substance abuse/dependence symptoms were also 
associated with 4 poor outcomes (SR, GIR, SF, OOHP). 
This finding is consistent with data in youth showing 
an association between smoking and alcohol use with 
bullying,72 cannabis plus alcohol consumption with 
self-harming behavior,73 and impulsivity with addiction-
related behavior.74 However, a comorbid diagnosis 
of mental/behavioral disorder due to psychotropic 
substances was also associated with better SR during 
PIT, possibly due to the recognized disorder becoming a 
treatment focus, whereas substance use symptoms may 
be inappropriately targeted during PIT. Additionally, 
the fourth correlate related to 4 outcomes was higher 
admission BMI percentile (poor outcome for SR, SF 
and OOHP; good outcome for LOS). However, the low 
BMI percentile eating disorder group was associated 
with a good outcome for SR, SF, and OOHP, but longer 
LOS, which confounded this finding. With exclusion 
of the eating disorder group in the univariate analysis, 
BMI percentiles in 4 of the 5 outcomes lost statistical 
significance; significance remained only for SF.

Taken together, the identified poor outcome 
correlates can help clinicians focus on specific patient 
subgroups in their multimodal PIT. However, although 
we identified more individual correlates (28) than did 
prior studies, those prior studies reported a greater 
percent variance explained by the identified correlates, 
ie, for SR (R2 = 0.25–0.75)16,17,19,24,25 and functioning 
(R2 = 0.36–0.59),29–32 than in our study (SR: R2 = 0.154; 
SF: R2 = 0.207). Nevertheless, these studies either 
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reported results from univariate analyses or retained even 
statistically nonsignificant variables in the final model.

This study has several limitations. First, data were 
based on clinicians’ perspectives; we lacked patient 
and caregiver ratings. Second, there was no formal 
clinician training for outcome ratings. Third, data were 
assessed only at baseline and discharge. Fourth, the 
degree of response depends on initial illness severity/
room for improvement. Therefore, like for IQ < 85, a 
seemingly paradoxical finding can emerge, ie, a positive 
association with greater GIR but concurrently worse SF at 
discharge. Fifth, no data were available regarding outcome 
trajectories post-discharge. Sixth, we focused on an 
inpatient sample with mixed mental health diagnoses, not 
single/few disorders, examining transoutcome correlates. 
Seventh, relevant information was missing, including 
socioeconomic status, continuous psychopathology 
measures, treatment motivation, and therapeutic alliance. 
Eighth, routine clinical data were collected at one site only. 
Ninth, data were collected during an 11-year timeframe. 
Nevertheless, there was no significant time effect, except 
for GIR and OOHP. Finally, medication treatment data at 
admission were not part of the routine care standardized 
assessment. Nevertheless, this study assessed 5 major 
PIT outcomes concurrently, at least partly addressing 
previously highlighted shortcomings in PIT outcome 
correlate studies,35,75 which may inform clinical care.
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Supplementary Table 1: Baseline predictors in the initial model of the backward regression analysis with each of the 5 outcomes 

Demographics Sex 

Age 

Home environment Mental disorder in family 

Non-mental disorder in family 

Pregnancy Complication/ risk factors during pregnancy, birth or postpartum period 

Psychopathology Disturbance of social interaction 

Disturbance of social behavior 

Disturbance of drive, attention and impulse control 

Disturbance of psychomotor behavior 

Disturbance of speech and language 

Anxiety disorder symptoms 

Disturbance of mood and affect 

Obsessive-compulsive disorder symptoms 

Eating disorder symptomsa 

Functional and somatoform disorder symptoms 

Impaired memory, orientation, consciousness or alertness 

Substance abuse/ dependence symptoms 

Psychotic symptoms 

Somatic status BMI-percentile at admission 

Abnormality overall neurological assessment 

Abnormality overall somatic assessment 

Primary mental health diagnosis, (ICD-

10, axis 1) 

Number of mental health diagnoses 

Schizophrenia. schizotypal or delusional disorder 

Any eating disorder 

(Recurrent) depressive disorder or Dysthymia 

Autism-spectrum disorder 

Oppositional-defiant/conduct disorder 

Dissociative or somatoform disorder 

Attention- deficit/hyperactivity disorder or  hyperkinetic disorder 

Phobic anxiety disorder and other anxiety disorder 

Comorbid mental health diagnosis, 

(ICD-10, axis 1) 

Personality disorders 

Obsessive-compulsive disorder 

Tic disorder 

Enuresis and encopresis 

Adjustment disorder and acute stress disorder 

Mental and behavioral disorder due to use psychotropic substances 

Emotional disorders in childhood 

Attachment disorder 

Persistence other/ non-specified affective disorder 

Circumscribed developmental disorder Speech or language disorder 

Disorders of school skills 

Circumscribed developmental disorder of motor functions 

Intelligence > 114

< 85 

Associated abnormal psychosocial 

factors 

Number of abnormal psychosocial factors 

Physical abuse in the family 

Sexual abuse in or outside the family 

Bullying experience by student or scapegoat by teacher 
a) Excluded, since Pearson´s correlation with “any eating disorder” was >0.700
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Supplementary Table 2:  Treatment characteristics of psychiatrically hospitalized children and adolescents 

Characteristic Total (n=1,189)a Schizophrenia. 

schizotypal or 

delusional 

disorderb (n=22) 

Any eating 

disorderb (n=354) 

(Recurrent) 

depressive disorder 

or Dysthymiab 

(n=231) 

Autism-spectrum 

disordersb (n=48) 

Oppositional-

defiant/conduct 

disorderb (n=231) 

Dissociative or 

somatoform 

disordersb (n=70) 

Attention- 

deficit/hyperactivit

y disorder or  

hyperkinetic 

disorderb (n=47) 

Phobic anxiety 

disorder and other 

anxiety disordersb 

(n=55) 

Treatment Characteristics 

Psychotherapy n (%) 

Type of psychotherapy [n=985]          

Cognitive behavioral  608 (61.7) 12 (80.0) 185 (60.3) 107 (57.8) 24 (60.0) 114 (58.8) 35 (64.8) 23 (59.0) 38 (74.5) 

Psychodynamic  279 (28.3) 3 (20.0) 77 (25.1) 62 (33.5) 12 (30.0) 66 (34.0) 15 (27.8) 11 (28.2) 10 (19.6) 

Cognitive behavioral and psychodynamic 98 (9.9) 0 (0.0) 45 (14.7) 16 (8.6) 4 (10.0) 14 (7.2) 4 (7.4) 5 (12.8) 3 (5.9) 

Number of psychotherapeutic sessions [n=1,177]          

does not apply 31 (2.6) 1 (4.5) 4 (1.1) 5 (2.2) 0 (0.0) 5 (2.2) 4 (5.7) 1 (2.1) 0 (0.0) 

1-5 sessions 331 (28.1) 8 (36.4) 167 (47.6) 52 (22.6) 9 (18.8) 36 (15.6) 12 (17.1) 10 (21.3) 9 (16.4) 

6-25 sessions 815 (69.2) 13 (59.1) 180 (51.3) 173 (75.2) 39 (81.3) 190 (82.3) 54 (77.1) 36 (76.6) 46 (83.6) 

>25 sessions 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
a) n=104 without a main diagnosis and n=27 without information; b) diagnoses ordered from left to right according to diagnostic primacy in case of comorbidity with other “primary” diagnoses 

 

 

Supplementary Table 3:  Outcomes of univariate Analyses of dichotomies variables by treatment characteristics of children and adolescents at time of 

psychiatric hospitalization  

Characteristics Symptom response Global illness outome response Good psychosocial functioning at 

discharge 

Recommended out-of-home-placement 

except day care 

Length of stay 

Total n (%) p-value Total n (%) p-value Total n (%) p-value Total n (%) p-value Total x̅ (SD) p-value 

Yes No   Yes No   Yes No   Yes No     

Psychotherapy                    

Psychotherapeutic 

treatment 

Yes 
1,115 

601 (100.0) 502 (97.7) 
<0.001 1,117 

308 (100.0) 797 (98.5) 
0.026 1,079 

190 (99.5) 880 (99.1) 
0.710 1,177 

426 (98.6) 720 (96.6) 0.042 1,172 65.0 (36.7) 0.212 

No 0 (0.0) 12 (2.3) 0 (0.0) 12 (1.5) 1 (0.5) 8 (0.9) 6 (1.4) 25 (3.4)   55.9 (58.4)  

Type of psychotherapy                    

Cognitive behavioral  

960 

343 (62.3) 244 (59.7) 

0.564 962 

179 (65.6) 409 (59.4) 

0.099 923 

115 (65.7) 454 (60.7) 

0.427 985 

187 (54.4) 421 (65.7) 

<0.001 984 

63.9 (35.0)  

0.002 Psychodynamic  151 (27.4) 125 (30.6) 65 (23.8) 212 (30.8) 43 (24.6) 219 (29.3) 109 (31.7) 170 (26.5) 66.6 (34.1) 

Both 57 (10.3) 40 (9.8) 29 (10.6) 68 (9.9) 17 (9.7) 75 (10.0) 48 (14.0) 50 (7.8) 77.7 (42.3) 

 

Characteristics Symptom response Global illness outcome response Good psychosocial functioning at 

discharge 

Recommended out-of-home-placement 

except day care 

Length of stay 

Total OR 95%CI p-value Total OR 95%CI p-value Total OR 95%CI p-value Total OR 95%CI p-value Total β 95%CI p-value 

Psychotherapeutic 

Treatment Characteristics 
                    

Number of 

psychotherapeutic sessions 
                    

0-5 sessions (reference) 

1,115 

- - - 

1,117 

- - - 1,079 - - - 1,177 - - - 1,172 - - - 

6-25 sessions 16.91 6.75 to 42.34 <0.001 8.95 2.79 to 28.70 <0.001  7.16 1.74 to 29.57 0.006 
 

1.42 0.93 to 2.17 0.103 
 

29.13 23.08 to 35.19 <0.001 

>25 sessions 26.99 10.49 to 69.45 <0.001 13.6 4.17 to 44.53 <0.001  13.3 3.17 to 55.77 <0.001 1.63 1.01 to 2.61 0.044 73.33 66.47 to 80.18 <0.001 

Abbreviations: β = regression coefficient; CI = confidence interval; SD=standard deviation; OR = odds ratio; x̅=mean
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Appendix 1 

Assessments 

Structured data collected and entered by the clinical staff as part of routine clinical care included 

information on sociodemographic variables, past medical and psychosocial/developmental history 

(including complications during pregnancy, birth, postpartum period or/ and kindergarten, residential 

place/status, etc), family history (parents alive or deceased, parental mental health history, children in 

the family, sibling position, etc), psychopathology (disturbance of social interaction, social behavior, 

mood and affect, etc), somatic-neurological findings, mental health diagnoses, treatment modalities 

(psychotherapeutic, medication, etc), treatment outcomes (symptom changes, global changes, social 

functioning) and recommendations at discharge (location, medication, psychotherapy, etc).  

In 2009, several variables of the standardized data capture system were removed or modified. 

Information from the two periods (2004-2008 and 2009-2015) regarding the same variables/dimensions 

were combined, and various variables or their coding were merged to harmonize measures. Body mass 

index (BMI) percentiles were calculated according to Kromeyer-Hausschild.49  

 

Appendix 2 

Statistical Analyses 

Analyses included descriptive statistics for sample characteristics of the total as well as subsamples of 

all primary diagnostic groups. Univariate analyses of dichotomous dependent outcomes (SR, GIR, SF, 

OOHP) were performed with Pearson's chi-square test for nominal scaled independent variables and 

logistic regression for ordinal-scaled (creating a dummy variable) or interval-scaled independent 

variables. For the interval-scaled dependent outcome (LOS), t-test was performed for dichotomous 

independent variables, analysis of variance for nominal independent variables and linear regression for 

ordinal-scaled (creating a dummy variable) or interval-scaled independent variables.  

Five separate multivariable, backward elimination regression analyses were conducted within the initial 

model including all independent variables, except those which multicolloniarity defined as Pearson 

correlation >0.7. The only eating disorder diagnosis and eating disorder symptoms had a Persons 

correlation >0.7 and we excluded eating disorder symptoms.  
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All calculations were performed with SPSS 27, with two-sided tests, alpha=0.05, and without correction 

for multiplicity due to independent interest in each of the 5 outcomes and correction for effects of the 

other variables contained in the final model by using regression analysis. 
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