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Abstract
We investigated the benefit of a 6-week ambulant psychiatric rehabilitation program 
in an ambulant psychiatric rehabilitation clinic in Vienna, Austria, from January 
2014 to December 2016 by an uncontrolled repeated measures study. The poten-
tial of this intervention program was assessed by effectiveness and cost measures 
using suitable statistical analyses. We compared the effectiveness and cost meas-
ures of this ambulant psychiatric rehabilitation program on patients for the period 
of up to 12 months after discharge to the period of 12 months before admission to 
the intervention program based on self-reported catamnesis questionnaires. For the 
program’s effectiveness measures, we accounted for both psychological indices for 
measuring depression severity, symptom burden, and functioning to document the 
health improvement of patients and economy-related indices such as the number 
of sick leave days for patients. For the program’s cost measures, both direct tan-
gible treatment and medication costs and indirect tangible costs based on the pro-
ductivity loss measured in non-working days of the patients were considered. The 
results significantly demonstrated that all psychological effectiveness measures for 
the patients highly improved by the 6-weeks rehabilitation program and remained 
rather stable 12 months after discharge. We found that costs for the 6-week ambu-
lant psychiatric rehabilitation program could be easily covered within 12  months 
after discharge once a total societal cost perspective was considered. Even additional 
total cost savings of up to over 5000 Euro could be achieved which were highest for 
employed patients, followed by unemployed patients receiving rehabilitation allow-
ance due to both their high direct medication and treatment costs as well as high 
indirect costs for productivity loss. The most important finding was that this treat-
ment program was especially beneficial for rehabilitation patients in earlier stages of 
psychiatric diseases who were still employed, indicating the need for early interven-
tion in mental disorder.
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1  Introduction

In the current times, humans and especially the productive workforce of countries 
are exposed to an unprecedented pressure resulting in overwork, burn-outs, as 
well as chronical and psychological diseases (World Health Organization 2013; 
Atroszko et  al. 2020; Sunkel 2021). The underlying reasons for this trend are 
manifold such as demographical (e.g., single households, single parents, family 
structures), economical (e.g., low income, unemployment, state of economy), 
technological (e.g., rationalization, digitalization), and individual (e.g., life style, 
perspective of life, overreaching self-ambitions). This is why psychological dis-
eases have sharply increased in the last years and also cause a high economic 
burden to countries worldwide (Knapp and Wong 2020; Sunkel 2021). Before 
the COVID (Corona Virus Disease)-19-pandemic had hit the world (Kola 2020), 
more than 450 million people have had some type of mental disorders (Saanich 
News 2018). About 90% of the suicides have been related to mental disorders. 
During lifetime, about one in four people has suffered from mental disorders. 
Direct and indirect costs of mental illness have amounted to over 2.5 trillion 
US-$ worldwide. However, health care policy makers have only spent about 3% 
of the health care budget for mental health needs. Although, the impact of mental 
disorders is high, the health care prioritization has been unfortunately still low 
worldwide (World Health Organization 2013; Konnopka and König 2020; Sunkel 
2021).

The quality of life for untreated depressed people is generally worsening dur-
ing the course of the disease. In most cases, people with mental disorders have a 
chronical course of illness and suffer from long duration of unemployability at the 
beginning of the therapy due to unspecific diagnoses (Rössler 2006; Barrett et al. 
2013; World Health Organization 2013). Such mentally ill patients are longer on 
sick leave without obtaining a sound therapeutic concept for treating especially 
their depression. This is why, their mental disease will become chronic. These 
patients decrease their activity level and might lose their day structure. Further-
more, they might become more depressed and desperately need help by focused 
psychological treatment (Reiter et al. 2012; Bundesministerium für Arbeit, Sozi-
ales, Gesundheit und Konsumentenschutz 2019). After early mobilization in the 
intramural or extramural sector (phase 1), these mentally ill patients urgently 
need psychological rehabilitation in special facilities for several weeks (phase 2, 
either ambulant or inpatient treatment) before ambulatory care will then stabi-
lize them in phase 3 and these patients might finally be cured in phase 4 (World 
Health Organization 2013).

Similar as in other countries, also in Austria, mental disorders are a high social 
and economic burden for the society (Bundesministerium für Arbeit, Soziales, 
Gesundheit und Konsumentenschutz 2019). For example, in 2018, psychiatric 
diseases were accountable for the majority of about 35% of the occupational dis-
ability cases leading to new premature pension cases due to invalidity. Austrian 
females were more affected compared to males. Diseases of the musculoskeletal 
system only caused about 21% of the new occupational disability cases, while 
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cardiovascular diseases affected about 11% of the new cases. Therefore, there is a 
high need for efficient and effective psychological rehabilitation programs in spe-
cial psychiatric health care facilities to support these mental patients to quickly 
recover from their illness and to be quickly reintegrated in the working process 
(Rössler 2006; Barrett et al. 2013; World Health Organization 2013).

This is why, among others reasons, health care policy makers established the first 
ambulant psychiatric rehabilitation clinic in Vienna, Austria, in 2010. This statisti-
cal study investigates both clinical effectiveness and cost measures associated with 
a 6-week ambulant psychiatric rehabilitation program at the “Zentrum für seelische 
Gesundheit BBRZ (Berufliches Bildungs- und Rehabilitationszentrum)-Med Wien-
Leopoldau” for all patients from January 2014 to December 2016 by an uncontrolled 
repeated measures study (Sullivan 2008). We compared the success of this psychi-
atric rehabilitation intervention program for all patients during the period of up to 
12 months after discharge compared to the period of 12 months before admission 
based on self-reported catamnesis questionnaires (Senft et al. 2020).

In the literature, most studies on psychiatric rehabilitation focused on clinical 
effectiveness measures. For example, the most comprehensive study of the effec-
tiveness of inpatient rehabilitation programs in German-speaking countries was 
the MESTA (Meta-analysis of the effects of inpatients psychosomatic rehabilita-
tion) study by Steffanowski et al. (2007), which found significant improvements of 
symptomatology measured by the 90-R Symptom Checklist (SCL-90-R) to assess 
psychological symptoms and psychopathological features of mentally ill patients 
(Franke 2000). Furthermore, a review on mental rehabilitation programs in prisons 
could only find modest improvement of patients due to their disease severity and late 
onset of the therapy (Yoon et  al. 2017). Another literature review on community-
based interventions for schizophrenia and other psychotic disorders reported both 
positive psychological effects after the first psychotic episodes and in other phases 
of the illness (Armijo et al. 2013). Similar findings were gathered by Na et al. (2016) 
for mentally ill patients with early psychosis receiving community mental health 
care services.

Moreover, several mental intervention programs for patients also reported 
improvements in economically relevant outcome measures as well, including a sig-
nificant reduction in the number of sick-leaves, doctor visits, and hospital stays. In 
Austria, a study published by Haberfellner et al. (2008) showed significant reduc-
tions of mental disease symptomatology applying the Brief Symptom Inventory 
18 items (BSI-18) score to assess the psychological distress and comorbidities in 
patients with different mental and somatic diseases, as well as reductions in both 
the number of sick leaves and hospital stays when performing a follow-up survey 
one year after the end of treatment. In addition, Rabenstein et  al. (2015) found a 
significant reduction of symptomatology in mentally ill patients after 6 weeks ambu-
lant rehabilitation treatment as assessed by the clinical scores BSI-18, BDI (Beck 
Depression Inventory) (Hautzinger 1991), and WHOQOL-Bref (World Health 
Organization Quality of Life, short version) (Saxena 2001). A recent review by 
Knapp and Wong (2020) discussed further economic intervention studies related to 
mental health worldwide. They reported that they found about 100 comprehensive 
studies in 1999, while over 4000 such studies were reported in 2019. Especially, 
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maternal mental health care is a most valuable field with enormous impact both 
on mothers and their offspring as illustrated by a review of Camacho and Shields 
(2018). Furthermore, Knapp and Wong (2020) reported that the field of child and 
adolescent mental health also needs more attention to economic evidence in the 
medical studies untertaken (cf. e.g., Beecham 2014; Patton 2016). König et  al. 
(2020) summarized in their systematic review that major depressive disorders have 
played a key role in cost-of-illness studies and have caused high health care expen-
ditures worldwide.

Therefore, there is a high need for comprehensive mental health-related economic 
studies for policy makers to curb the corresponding exploding costs in all countries 
over the world. Hereby, quantitative operations research studies have played a criti-
cal role to manage scarce and limited ressoures as illustrated for advanced health 
care management studies in other fields (cf. e.g., Rauner and Vissers 2003; Bran-
deau et  al. 2004; Rauner et  al. 2005; Brailsford and Harper 2008; Brailsford and 
Vissers 2011; Zaric 2013; Weber et al. 2014; Morton et al. 2016; Malor et al. 2018).

For Austria, this study is the first statistical study which investigated both the 
clinical and economical effectiveness measures as well as cost measures for an 
ambulant psychiatric intervention program directed to mentally ill patients. We aim 
at illustrating to Austrian health care policy makers how effective such ambulant 
psychiatric intervention programs will be, if they are early intitiated especially to 
psychiatric rehabilitation patients who are still employed, that is before falling out 
of the job market. Health care policy makers should be motivated to invest more 
budget in mental health care in the future due to the increasing needs of the popula-
tion, especially in times of COVID-19 (Kola 2020).

In Sect. 2, we explain the underlying methods of the study such as study design, 
outcome analysis regarding effectiveness and cost measures, and statistical analy-
sis. The results of our study are presented in Sect. 3, whereas we first evaluate the 
impact of the mental ambulant psychiatric rehabilitation program on health-related 
effectiveness measures and then focus on cost-related measures. Section 4 concludes 
all important findings of this study and demonstrates selected key policy implica-
tions for ambulant psychiatric rehabilitation in Austria.

2 � Method

2.1 � Study design

We investigated health care-related and economy-related effectiveness measures as 
well as cost-related measures of a specific 6-week multimodal ambulant psychiat-
ric rehabilitation program in Vienna, Austria at the Zentrum für seelische Gesund-
heit Wien-Leopoldau from January 2014 to December 2016 as illustrated in Fig.  1 
(adapted and updated based on Schosser 2017). The initial sample included in total 
2486 patients. Repeated measurements were conducted by questionnaires for each 
rehabilitation patient without incorporation of a control group. For this study, we used 
one pre-therapy time point at admission (A) and up to three post-therapy time points 
after discharge (D0: at discharge, D6: 6 months after discharge, and D12: 12 months 
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after discharge) depending on the outcome measures and the return rate of the ques-
tionnaires. At the time point of admission (A), we questioned the patients on their med-
ical treatment 12 months before admission to the ambulant psychiatric rehabilitation 
program. Patients with missing data and patients, who discontinued the rehabilitation 
program, were excluded from further analyses, resulting in a final sample size of up 
to 1781 patients depending on the specific outcome measure. Our study belongs to the 
category of uncontrolled repeated measures studies (Sullivan 2008).

2.2 � Intervention program

In Austria, medical rehabilitation has been a duty of the pension insurance (32nd Allge-
meines Sozialversicherungsgesetz Novelle) for such cases where impairment would 
lead to incapacity to work without rehabilitation since 1992. Thus, psychiatric reha-
bilitation is mainly funded by the pension insurance. Psychiatric rehabilitation has been 
available in Austria since 2002, initially only as inpatient treatment, and since 2010 as 
ambulant rehabilitation as well (Schosser 2017).

This 6-week multimodal ambulant psychiatric rehabilitation program was a phase 
2 psychiatric rehabilitation program at a special ambulatory treatment center (Reiter 
et al. 2012) as explained in the introduction. Our phase 2 6-week ambulant psychiatric 
rehabilitation program consisted of 142 treatment sessions of 50 min each (cf. Fig. 1) 
within a period of 6 weeks including: (1) 54 sessions of psychotherapy, (2) 36 sessions 
of occupational therapy, (3) 18 sessions of physiotherapy, (4) 12 sessions of social 
work, (5) 15 sessions of flexible choice of therapy, and (6) 7 sessions of other non-
therapeutic interventions including medical examinations.

2.3 � Outcome analysis regarding effectiveness and costs

To assess the effectiveness of this 6-week ambulant psychiatric rehabilitation pro-
gram, we investigated both health-related (cf. Sect.  2.3.1) and economy-related 

Six-week Ambulant Psychiatric Rehabilitation Program
• 54 sessions of psychotherapy 
• 36 sessions of occupational therapy 
• 18 sessions of physiotherapy
• 12 sessions of social work  
• 15 sessions of flexible choice of therapy 
• 7 sessions of other non-therapeutic interventions 

including medical examinations  

12 Months
before Admission

0 – 6 – 12 Months
after Admission

Health-Related Effectiveness Measures
Economy-Related Effectiveness Measures
Cost-Related Measures

Admission (A) Discharge (D)

0               6                12

Fig. 1   Design of the uncontrolled repeated measures study for the 6-week ambulant psychiatric rehabili-
tation program which was investigated in Vienna, Austria from 2014 to 2016 (adapted and updated based 
on Schosser 2017)
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effectiveness measures (cf. Sect. 2.3.2). Furthermore, we also calculated main cost-
related measures (cf. Sect. 2.3.3) from a societal perspective as illustrated in Fig. 1.

2.3.1 � Health‑related effectiveness measures

Firstly, we considered health-related psychological indices as suitable effectiveness 
measures to document the potential of health care improvement after discharge com-
pared to admission for up to 1781 rehabilitation patients (cf. Sect. 3.2).

Clinical effectiveness was measured by symptom reduction and/or increased 
functioning of rehabilitation patients. The scales used for clinical effectiveness 
measurement included:

1.	 the Beck Depression Inventory (BDI) (Hautzinger 1991),
2.	 the Brief Symptom Inventory-18 items (BSI-18) (Franke 2000; Derogatis and 

Melisaratos 1983),
3.	 the World Health Organization Disability Assessment Schedule 2.0 (WHODAS 

2.0) (Üstün et al. 2010), and
4.	 the International Classification of Functioning, Disability and Health, Activities 

and Participation, 3 Factors (ICF-AT-3F) (Nosper 2008; Senft et al. 2013).

The scale and scope of these indices are discussed in detail in the results Sect. 3.2. 
In addition, we accounted for other economy-related improvement measures such 
as the number of days of medical treatment of the mentally ill patients before and 
after the ambulant psychiatric rehabilitation program. We did not account for qual-
ity-adjusted life years (QALYs) as an additional effectiveness outcome measure 
because long-term effects of this intervention strategy were not considered beyond 
12 months after discharge of the patients and the focus of this study was on patients 
12 months after discharge for whom all essential data were available. Therefore, we 
did not investigate the effect of this intervention program on life years or QALYs 
which could be further research.

2.3.2 � Economy‑related effectiveness measures

Secondly, we also investigated economy-related outcome measures of the ambu-
lant psychiatric rehabilitation program for a sub-sample of 389 patients who had 
returned the questionnaires 12 months after discharge (cf. Section 3.2.5) such as: (1) 
employment status, (2) number of sick leave days, and (3) number of medical treat-
ment days. These outcome measures after discharge of the mental patients can be 
compared to the related ones before admission.

Regarding the employment status, mentally ill patients were divided into the fol-
lowing three occupational groups: (1) employed (full-time or part-time), (2) unem-
ployed, without receiving rehabilitation allowance, and (3) unemployed, receiving 
rehabilitation allowance (Sozialrechts-Änderungsgesetz 2012). A patient receives 
unemployment benefit during the period of working capacity, while a patient may 
obtain a so called “rehabilitation allowance (i.e., Rehageld)” in case of not being 
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able to work due to health issues for more than 6 months. The more unemployed 
patients returned to employment after the mental intervention program and/or the 
more patients became capable for working, the higher was the success of the mental 
intervention program.

The outcome measure “number of sick leave days” is related to the level of pro-
ductivity of a mentally ill patient during the period of 12 months after discharge. It 
can be compared to the similar measure for the period 12 months before admission 
to the intervention program. The lower the number sick leave days reported after 
discharge of patients was, the more successful the mental intervention program was.

Furthermore, patients reported on their medical treatment data during the period 
of 12  months after discharge (number of doctor visits, psychotherapy and/or psy-
chology sessions, inpatient treatment, and pharmacological treatment) which we 
again compared with their reported medical treatment data during 12 months before 
admission to the intervention program. The medical treatment effort after discharge 
of patients was, the higher the effectiveness of the mental intervention program was.

2.3.3 � Cost‑related Measures

We calculated main total costs (Ctotal) from the economy-related effectiveness 
measures from a societal perspective for the period of 12 months before admission 
(Ctotal,adm) and for the period of 12 months after discharge to the 6-week ambulant 
psychiatric rehabilitation program (Ctotal,dis). For this cost comparison, both main 
tangible direct costs (Cdirect,adm/dis) and main tangible indirect costs (Cindirect,adm/dis) 
were considered (cf. Sect.  3.3). Transfer payments such as pension payments and 
sickness benefit were not included similar to the criteria for a cost-effectiveness anal-
ysis (Schöffski and von der Schulenburg 2008). Transfer payments do not belong to 
the indirect costs incurred by payments for resource needs because they serve as 
socio-political reallocation. In further research, they could be accounted for as an 
own category for transfer payments once these data could be provided by the social 
security system. As some cost data were not directly available per patient, average 
costs had to be calculated because such data were not publicly available for research 
in Austria. In addition, average total costs per patient for the 6-week ambulant psy-
chiatric rehabilitation program (Crehab) were calculated by the average number of 
sessions consumed multiplied by the average costs per session which amounted to 
3731.74 Euro to 4390.23 per patient.

A positive economic effect of the 6-week ambulant psychiatric rehabilita-
tion program is also reflected by a reduction in the total costs for the period of 
12  months after discharge (Ctotal,dis = Cdirect,dis + Cindirect,dis) compared to the 
period of 12 months before admission to the intervention (Ctotal,adm = Cdirect,adm + 
Cindirect,adm). If this difference in total costs (Ctotal,adm – Ctotal,dis) is equal or higher 
compared to the total costs for the 6-week ambulant psychiatric rehabilitation for 
a patient (Crehab), then direct treatment costs for the 6-week ambulant psychiatric 
rehabilitation of a patient could be even covered within 12 months after discharge.

We incorporated the following main tangible direct costs for the period of 
12 months before admission (Cdirect,adm) and after discharge (Cdirect,dis) regarding the 
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6-week ambulant psychiatric rehabilitation program for each patient (all cost com-
ponents are displayed in Table 1):

•	 average visit costs for ambulant treatment by general practitioner/psychiatrist/
psychotherapist/psychologist (per visit multiplied by the number of visits),

•	 average costs for inpatient treatment (per diem multiplied by the days of treat-
ment), and

•	 average costs for psycho-pharmacological treatment (annual).

In addition, we included the main tangible indirect costs (Cindirect,adm/dis) which 
we derived from the economy-related effectiveness measures. We calculated the 
productivity loss for each patient in Euro measured in non-working days multiplied 
by the average daily income of each patient depending on work sector, gender, age, 
and scope of employment (full-time work, part-time work). For the categorization 
of the work sector, we used the ÖNACE (Austria’s national version [Ö, Österreich] 
of the NACE, Nomenclature statistique des activités économiques dans la Commu-
nauté européenee) 2008 classification system (Statistik Austria 2019). We obtained 
these income data by the Statistik Austria (2017).

2.4 � Statistical Analyses

Statistical analyses were performed using IMB SPSS Statistics Version 23 (https://​
www.​ibm.​com/​produ​cts/​spss-​stati​stcs) (IBM Corporation 2017). To identify signifi-
cant differences concerning means of metric parameters of different patient groups, 
paired samples T-tests (two time-points) and ANOVA (Analysis of Variance, more 
than two time-points) tests were computed in case of normality, whereas non-par-
ametric related-samples Wilcoxon Signed Rank tests (Wilcoxon 1945) were per-
formed if requirements for parametric test statistics were not met.

Table 1   Main tangible direct cost components (Cdirect,adm/dis) for psychiatric patients by category for the 
12 month period before and after admission (adapted based on Schosser 2017)

Direct Cost Components (Cdirect,adm/dis) Average Costs in 
Euro (Baseline)

Source

Per visit costs for ambulant treatment by 
specialists

 General practitioner 75 Euro Schneider and Dreer (2013)
Wiener Gebietskrankenkasse (2016)

 Psychiatrist 150 Euro Schneider and Dreer (2013)
Wiener Gebietskrankenkasse (2016)

 Psychotherapist 110 Euro bestNET Information-Service GmbH 
(2016)

 Psychologist 170 Euro Sigmund Freud University (2016)
Per diem costs for inpatient treatment 736.20 Euro Landeskrankenhaus Steyr (2016)
Annual costs for psycho-pharmacological 

treatment
150 Euro Schneider and Dreer (2013)

https://www.ibm.com/products/spss-statistcs
https://www.ibm.com/products/spss-statistcs
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ANOVA analyses were performed to identify different distributions (means) 
among the patient sub-groups or categories of an independent variable. The effect 
sizes were calculated according to Cohen (1988, 1992). Cohen’s d below 0.2 was 
assumed as a small effect, around 0.5 as a medium effect, and around or above 0.8 
as strong effect (Lenhard and Lenhard 2016). For the ANOVA analyses, effect sizes 
were calculated as partial eta squared (η2), corresponding an effect size of f (small 
effect size: f = 0.10, medium effect size: f = 0.25, large effect size: f = 0.40). Please 
note that the Cohen’s effect size indicates the ratio between the difference of means 
in the two groups which are compared and the related standard deviation.

3 � Results

After explaining the subject characteristics of the study in Sect. 3.1, we present our 
evaluation of the health-related, clinical effectiveness measures (cf. Sect. 3.2) and 
then of the cost-related measures (cf. Sect. 3.3) regarding the mentally ill patients 
before and after the 6-week ambulant psychiatric rehabilitation program.

3.1 � Subject characteristics

The characteristics of the 1781 patients in the ambulant psychiatric rehabilitation 
program of the time of discharge from 2014 to 2016 in Vienna, Austria are shown in 
Table 2. This uncontrolled repeated measures study was conducted at the “Zentrum 
für seelische Gesundheit BBRZ-Med, Wien-LEOpoldau” (adapted and updated 
based on Schosser 2017). The number of patients treated per annum was rather 
equally distributed over the three years investigated. The patients were predomi-
nantly female (65.7%), since two thirds of patients suffer from a depressive disorder 
(ICD-10: F3) that occurs twice as often in females than in males (Cyranowski et al. 
2000), with a mean age of 43.8 years (SD 9.65).

Primary diagnoses according to International Classification of Disease 10th revi-
sion (ICD-10) (World Health Organization 1993) at time of discharge were mainly 
affective (66.7%) [group F3] or anxiety disorders (22.7%) [group F4], while other 
diagnoses included schizophrenia spectrum disorders (4.2%) [group F2] or personal-
ity disorders (5%) [group F6]. A total of 38.4% of the patients had one psychiatric 
diagnosis, while 41.7% obtained two psychiatric diagnoses. About 15.2% had even 
three and 4.7% had even four diagnoses, respectively.

Data concerning the occupational status were available for 1696 patients at 
admission/discharge. A total of 28.7% of the patients were employed, whereas 73.9% 
worked full-time and 20.1% part-time (no information available for the remaining 
6%). In addition, 63.4% were unemployed, without receiving rehabilitation allow-
ance and 7.8% were unemployed,  receiving rehabilitation allowance. Most patients 
were unemployed due to a high number of absent days from work and/or incapabil-
ity of work because of their disease. The aim of the 6-week psychiatric rehabilita-
tion program is to maintain capacity to work, reintegrate unemployed patients to the 
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job market and to improve the health status of the patients which can be measured 
by health-related, clinical effectiveness measures after discharge (cf. Sect. 3.2).

3.2 � Evaluating the health‑related, clinical effectiveness measures

The health-related, clinical effectiveness of the 6-week ambulatory psychiatric reha-
bilitation program was measured by symptom reduction and/or increased function-
ing of the patients at discharge (D0) and 6/12 months after discharge (D6/D12). The 
better the health condition of a patient is, the higher is the chance of being employed 

Table 2   Characteristics of the 1781 patients in the 6-week ambulant psychiatric rehabilitation program 
at the time of discharge from 2014 to 2016 in Vienna, Austria (adapted and updated based on Schosser 
2017)

*The employment status was only available for 1696 patients

Characteristics of the Study Sample Number %

Total Number of Patients 1781 100.00
Admission Year
2014 639 35.9
2015 588 33.0
2016 554 31.1
Gender
Female 1171 65.7
Male 610 34.4
Age
15–19 years 5 0.3
20–24 years 180 10.1
25–34 years 365 20.5
35–44 years 625 35.1
45–54 years 593 33.3
55–59 years 13 0.7
Occupational status*

Employed 487 28.7
Unemployed (without receiving rehabilitation allowance) 1076 63.4
Unemployed (receiving rehabilitation allowance) 133 7.8
Main Four Primary Psychiatric Diagnoses (Based on ICD-10)
F3: mood disorders 1188 66.7
F4: neurotic, stress-related and somatoform disorders 405 22.7
F6: disorders of adult personality and behavior 89 5.0
F2: schizophrenia, schizotypal and delusional disorders 75 4.2
Number of Psychiatric Diagnoses
One 684 38.4
Two 742 41.7
Three 271 15.2
Four 84 4.7
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and the lower the days of treatment as well as the number of days of sick leave. This 
is both beneficial for patients and the society.

The clinical scales used for clinical effectiveness measurement were:

•	 the Beck Depression Inventory (BDI) (Hautzinger 1991),
•	 the Brief Symptom Inventory-18 items (BSI-18) (Franke 2000; Derogatis and 

Melisaratos 1983),
•	 the World Health Organization Disability Assessment Schedule 2.0 (WHODAS 

2.0) (Üstün et al. 2010),
•	 the International Classification of Functioning, Disability and Health, Activities 

and Participation, 3 Factors (ICF-AT-3F) (Nosper 2008),
•	 as well as the number of days of medical treatment for 12 months before/after the 

intervention.

We used appropriate statistical tests to evaluate the improvement of the patients 
regarding the above measurements. The scale values of the statistical tests were cal-
culated considering missing values and transformed in standard values where avail-
able. The changes between admission (A) and discharge (D0), as well as admission 
(A) and 6 months after discharge (D6), as well as admission (A) and 12 months after 
discharge (D12) were tested on significance using paired t-tests under consideration 
of a Bonferroni-correction (the following number of tests were considered: BDI: 12 
tests, BSI-18: 30 tests, ICF-AT-3F: 30 tests, WHODAS 2.0: 67 tests). This has the 
advantage that all valid values can be considered at each particular comparison.

For the analysis of sustainability of the treatment effects according to the occupa-
tional status of the patients, only those patients, for whom we had data available at 
all four time points (A, D0, D6, D12), were included in the analysis of variance with 
repeated measures. For all pairwise comparisons, Cohen’s d effect sizes were calcu-
lated using the Effect Size Calculator by Durham University as explained in Sect. 2.4.

3.2.1 � Beck depression inventory (BDI)

The Beck Depression Inventory, BDI-score (Hautzinger 1991) was applied to 
measure depression severity, using a scale of 21 items by means of characteristic 
symptoms. The sum score is classified as follows: 0–8 = no depression, 9–13 = min-
imal depression, 14–19 = mild depression, 20–28 = moderate depression, and 
29–63 = severe depression. A minimal clinically important difference in depression 
severity is defined as a minimum difference of 8 points in the BDI-score.

For the sample of 1,394 patients (cf. Table  3), the mean BDI-score was around 
22.84 (moderate depression) at admission (A) compared to 16.24 (mild depression) at 
discharge (D0). Thus, the BDI-score significantly improved (p ≤  0.001) with an effect 
size, Cohen’s d, of 0.61 (medium effect). Even 12 months after discharge (D12), the 
mean BDI-score of 17.54 (mild depression) remained significantly lower (p < 0.001) 
compared to admission (A). However, the average BDI-scores slightly significantly 
worsened from discharge (D0) over 6 months after discharge (D6) to 12 months after 
discharge (D12) for all patients but they still remained in the category of mild depres-
sion which demonstrated the success of the ambulant psychiatric treatment.
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Next, we investigated the BDI-scores for the three occupational groups in detail. 
For a subset of 321 patients (130 employed, 170 unemployed without receiving 
rehabilitation allowance, and 21 unemployed receiving rehabilitation allowance), 
both BDI-scores and occupational status were available for all four time points (A, 
D0, D6, D12). Analysis of variance with repeated measurements showed a signifi-
cant interaction effect (F[6, 634] = 3.176, p = 0.004).

Employed patients showed high effect sizes at discharge (D0) (d = 0.79), as well 
as 6  months after discharge (D6) (d = 0.63) and 12  months after discharge (D12) 
(d = 0.71). This sub-group had only minimal depression symptoms (mean BDI-
score: 12.15) at 12 months after discharge (D12).

Unemployed patients also maintained their rehabilitation success at a lower 
level: A vs. D0: d = 0.64, A vs. D6: d = 0.40, and A vs. D12: d = 0.41. However, this 
sub-group suffered from mild depression symptoms (mean BDI-score: 17.65) at 
12 months after discharge (D12).

For unemployed patients, who received rehabilitation allowance, we obtained 
a small positive effect of d = 0.28 at discharge (D0) compared to admission (A), 
whereas their mean BDI-score values ranged in the category of moderate depression 
but improved from 26.43 to 23.04, respectively. However, this small positive effect 
was not confirmed at 6 months after discharge (D6) and 12 months after discharge 
(D12) for this sub-group.

To summarize, health care policy makers should make especially available such 
ambulant psychiatric rehabilitation programs to employed patients before their men-
tal health worsens and finally causes unemployment. Furthermore, patients, who 
received rehabilitation allowance, necessarily need additional psychiatric treatment 
programs in the future.

3.2.2 � Brief symptom inventory 18 items (BSI‑18)

The Brief Symptom Inventory 18 items (BSI-18) score assesses the psychological 
distress and comorbidities in patients with different mental and somatic diseases 
(Franke 2000; Derogatis and Melisaratos 1983). This score contains three six-items 
scales (somatization, anxiety, and depression). The period of evaluation includes the 
well-being during the last seven days and assessment is based on a five-step lik-
ert scale from 0 = “not at all” to 4 = “extremely.” In order to interpret the results, 

Table 3   Paired 2-tailed t-tests for the BDI-scores to measure the improvement of the patients’ depression 
severity for the 6-week ambulant psychiatric rehabilitation program comparing different time points

A = admission, D0/6/12 = 0/6/12  months after discharge, Cohen’s d: small: d = 0.20, medium: d = 0.50, 
large: d = 0.80 (Cohen 1988), CI confidence interval, LL lower limit, UL upper limit

Time points 
comparison

N Mt1 SDt1 Mt2 SDt2 t Sign. (p) Cohen’s d CI LL CI UL

A vs. D0 1394 22.84 10.63 16.24 11.09 29.38  < 0.001 0.61 0.11 0.26
A vs. D6 704 22.38 10.68 18.26 12.88 11.39  < 0.001 0.35 0.17 0.32
A vs. D12 551 22.01 10.60 17.54 12.44 10.50  < 0.001 0.39 0.11 0.26
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standard values in the form of T-values were derived for the mean collected lik-
ert-scale values for each of the three sub-scales of the BSI-18 and for the Global 
Severity Index (GSI) according to the transformation guidelines of Franke (2000). 
The corresponding T-values range from 0 to 80 for assessing the severity of mental 
and somatic diseases as follows: T = 60 to T = 64 slightly increased, T = 65 to T = 69 
considerably increased, T = 70 to T = 74 strongly increased, and T = 75 to T = 80 
extremely increased. To evaluate (clinical) significant changes between two measur-
ing time points, critical differences at single case level were available (Franke et al. 
2017). Since with this statistical method less missing values are tolerated, a smaller 
sample size N was available compared to the other statistical tests, especially in the 
multivariate analysis. Therefore, in the analysis of sustainability regarding the treat-
ment success, unemployed patients, who received rehabilitation allowance, were 
excluded.

In all three scales (somatization, anxiety, and depression) of the BSI-18-score a 
significant reduction of symptomatology for all ambulant rehabilitation patients (p 
≤ 0.001) of small to medium effects was found from admission (A) to all three dis-
charge time points (D0, D6, D12) as illustrated in Table 4. At the time of admission 
(A), most patients had considerably increased T-values above around 65 for all three 
categories (somatization, anxiety, and depression). Both between admission (A) 
and discharge after 6 months (D6), as well as between admission (A) and discharge 
after 12 months (D12), a small health improvement effect was found for all patients, 
whereas the mean T-values generally remained sustainable within the range of light 
symptomatology (T = 60–64).

For a subset of 201 patients, both BSI-18 scores and the occupational status (93 
employed and 108 unemployed, who did not receive rehabilitation allowance) were 
available for all time points (A, D0, D6, D12). The multivariate analyses of variance 
with repeated measures showed no significant interaction effect (F[9,191] = 1.591, 
p = 0.120). Both employed and unemployed patients (who did not receive rehabilita-
tion allowance), retained the obtained positive effects of the psychiatric treatment 
and partly increased them. For the scale somatization, a smaller effect was found 
in both of those employment groups. Within the group of employed patients, the 
scale depression showed a considerably higher treatment effect at the time point of 
12 months after discharge (D12) compared to the discharge time points (D0) and 
(D6). The same trend held true for the scale anxiety, whereas employed patients 
gained a considerably higher treatment effect at the time point 12  months after 
discharge (D12) as well. Unemployed rehabilitation patients, who did not receive 
rehabilitation allowance, also obtained positive treatment effects in both scales until 
12 months after discharge (D12) (Table 5).

To summarize, the psychiatric rehabilitation patients benefited from the interven-
tion program and could generally improve their BSI-18-scores after discharge com-
pared to admission (A) and this positive effect even lasted 12 months after discharge 
(D12) for all three scales (somatization, anxiety, and depression), whereas employed 
patients could obtain better results. Again, the earlier in the disease progression such 
ambulant psychiatric rehabiliation programs are available to patients with psychiat-
ric problems the better.
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3.2.3 � The World Health Organization disability assessment schedule 2.0 (WHODAS 
2.0)

The World Health Organization Disability Assessment Schedule 2.0 (WHODAS 
2.0) score provides a generic standardized method for measuring health and disabili-
ties (Üstün et al. 2010). The patient’s level of functioning is captured in six domains: 
(1) cognition, (2) mobility, (3) self care, (4) getting along, (5) life activities—housh-
old, and (6) participation. The items of the domains are rated on a 5-point Likert 
Scale: 0 = no difficulties, 1 = mild difficulties, 2 = moderate difficulties, 3 = severe 
difficulties, and 4 = extreme difficulties/cannot do. Classical standard values or cut-
off values are not available, while lower values indicate lower impairment of psychi-
atric patients.

In all six domains of the WHODAS 2.0-score, significant improvements of small 
positive treatment effects were found for psychiatric patients from admission (A) to 
discharge (D0) (cf. Table 6). As for the domains D2: Mobility (mean value of 1.11) 
and D3: Self-care (mean value of 0.60), ambulant psychiatric patients hardly showed 
any impairment at admission (A), only small positive treatment effects were found 
for those two domains.

Furthermore, six months after discharge (D6) compared to admission (A), stable 
positive improvement effects for ambulant psychiatric patients of a small extent were 
similarily found for the WHODAS 2.0 domains from D1 to D6 compared to the time 
point of discharge (D0). For the domain D5: Work and School, higher improvement 
effects of d = 0.41 were found for all working patients.

When comparing the WHODAS 2.0 domains scores 12 months after discharge 
(D12) to those at admission (A) for ambulant psychiatric patients, all six domains 
showed significant, in part even better improvement effects compared to dis-
charge (D0) and 6  months after discharge (D6). For the WHODAS 2.0 domain 
D1: Cognition, a small effect of d = 0.33 was found, while for the domain D5: 

Table 5   Effect sizes (Cohen’s d) for pairwise comparisons of the BSI-18-scores according to occupa-
tional status

A = admission, D0/6/12 = 0/6/12  months after discharge, Cohen’s d: small: d = 0.20, medium: d = 0.50, 
large: d = 0.80 (Cohen 1988), ns not significant

BSI-18 Scale

Somatization A vs. D0 A vs. D6 A  vs. D12
Employed ns 0.28 0.31
Unemployed (without receiving rehabilitation allowance) 0.35 ns ns
Depression A vs. D0 A vs. D6 A vs. D12
Employed 0.36 0.43 0.64
Unemployed (without receiving rehabilitation allowance) 0.40 0.33 0.38
Anxiety A vs. D0 A vs. D6 A vs. D12
Employed 0.35 0.58 0.69
Unemployed (without receiving rehabilitation allowance) 0.31 0.31 0.35
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Domestic Responsibilities, a small effect of d = 0.25, and for the domain 5: Work 
and School, even a medium effect of d = 0.50 was found, respectively. For the 
WHODAS 2.0 domain D6: Participation, a small effect of d = 0.33 was obtained.

For a subset of 315 patients, both WHODAS 2.0 scores and employment sta-
tus (128 employed; 166 unempolyed without receiving rehabilitation allowance, 
and 21 unemployed patients receiving rehabilitation allowance) were available 
for all time points. Multivariate analysis of variance with repeated measurements 
showed a significant interaction effect (F[36, 592] = 1.626, p = 0.013). As for the 
univariate test statistics, for the domains 4: Getting along and 5: Life Activities 
Leisure, no significant interaction effect time*employment status was found. For 
the other four domains, the interaction effects were significant. The domain 5: 
Life Activities Work and School was calculated separately, since this domain can-
not be applied to unemployed patients receiving rehabilitation allowance. How-
ever, for all discharge time points (D0, D6, D12), employed patiented obtained 
the best mean scores for all WHODAS 2.0 domains, while unemployed patients, 
who received rehabilitation allowance, had the worst mean scores for all WHO-
DAS 2.0 domains.

Unemployed rehabilitation patients, who did not receive rehabilitation allow-
ance, showed more critical mean WHODAS-2.0 values than employed patients in 
nearly all domains, however, unemployed patients receiving rehabilitation allow-
ance obtained by far even more critical mean WHODAS-2.0 values. Employed 
rehabilitation patients (when comparing to admission (A)) showed even better 
effects 6  months after discharge (D6) and 12  months after discharge (D12), as 
compared to discharge (D0) as illustrated in Table 7. Unemployed patients could 
maintain the positive small improvement effects in some domains (D1, D5, und 
D6) until 12 months after discharge (D12). Please note that unemployed patients 
receiving rehabilitation allowance represented a small group without any signifi-
cant effects. Furthermore, unemployed patients, who received no rehabilitation 
allowance, ranged with their mean WHODAS 2.0-scores in the middle of the two 
groups at all discharge time points (D0, D6, D12). However, in most cases the 
mean WHODAS 2.0-values worsened from discharge (D0) over 6  months after 
discharge (D6) to 12 months after discharge (D12) but were all better compared 
to admission (A).

To summarize, the 6 week psychiatric rehabilitation progam could signifi-
cantly improve the patient’s level of functioning measured by the WHODAS 2.0 
score domains. Employed patients showed the highest functioning, while unem-
ployed patients receiving rehabilitation allowance reached the lowest functioning. 
Therefore, the earlier patients were offered ambulant psychiatric rehabilitation 
program once they were still employed, the higher would be the success rate and 
the lower would be the impairment levels of the patients. Unfortunately, unem-
ployed patients receiving rehabilitation allowance could just slightly improve 
their impairment levels when compared at admission (A) to 12 months after dis-
charge (D12) for five of the six WHODAS 2.0 score domains.
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3.2.4 � The International Classification of Functioning, Disability and Health, 
Activities, and Participation, 3 Factors (ICF‑AT‑3F)

The International Classification of Functioning, Disability and Health, Activities, 
and Participation, 3 Factors (ICF-AT-3F) score conceptualizes functioning as a 
dynamic interaction among a person’s health condition, environmental factors, and 
personal factors (Nosper 2008). The three domains of the ICF-AT-3F-score include 
11 items for each of the following scales: (1) cognitive ability, (2) self efficacy, and 
(3) social competence. The ICF-AT-3F-score is change-sensitive and is especially 

Table 7   Effect sizes (Cohen’s d) for the pairwise comparisons of the six WHODAS 2.0 score domains 
according to occupational status

A = admission, D0/6/12 = 0/6/12  months after discharge, Cohen’s d: small: d = 0.20, medium: d = 0.50, 
large: d = 0.80 (Cohen 1988),  na not available, ns not significant

WHODAS 2.0 Scale

D1: Cognition—understanding and communicating A vs. D0 A vs. D6 A vs. D12
Employed 0.32 0.41 0.51
Unemployed (without receiving rehabilitation allowance) 0.32 0.30 0.28
Unemployed (receiving rehabilitation allowance) ns ns ns
D2: Mobility—moving and getting around A vs. D0 A vs. D6 A vs. D12
Employed ns 0.23 0.32
Unemployed (without receiving rehabilitation allowance) ns ns ns
Unemployed (receiving rehabilitation allowance) ns ns ns
D3: Self-care—attending to one’s hygiene, dressing, eating, 

staying alone
A vs. D0 A vs. D6 A vs. D12

Employed 0.24 0.23 0.46
Unemployed (without receiving rehabilitation allowance) ns ns ns
Unemployed (receiving rehabilitation allowance) ns ns ns
D4: Getting along—interacting with other people A vs. D0 A vs. D6 A vs. D12
Employed 0.32 0.31 0.32
Unemployed (without receiving rehabilitation allowance) ns ns ns
Unemployed (receiving rehabilitation allowance) ns ns ns
D5: Life activities—domestic responsibilities, leisure A vs. D0 A vs. D6 A vs. D12
Employed 0.21 0.35 0.47
Unemployed (without receiving rehabilitation allowance) ns 0.23 0.25
Unemployed (receiving rehabilitation allowance) ns ns ns
D5: Life activities—work and school A vs. D0 A vs. D6 A vs. D12
Employed ns 0.48 0.58
Unemployed (without receiving rehabilitation allowance) ns ns ns
Unemployed (receiving rehabilitation allowance) na na na
D6: Joining in community activities, participating in society A vs. D0 A vs. D6 A vs. D12
Employed 0.40 0.46 0.64
Unemployed (without receiving rehabilitation allowance) 0.27 0.27 0.34
Unemployed (receiving rehabilitation allowance) ns ns ns
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suitable for clinical effectiveness measurements in the fields of psychosomatics and 
psychotherapy. The items have to be assessed on a five-stage Likert-scale von 0 (no 
or minor problem) to 5 (distinctive problem). The mean values of the three scales 
have to be interpreted as follows: < 0.5 = no relevant impairment, 0.5–1.0 = minor 
impairment, 1.0–1.5 = moderate impairment, 1.5–2.5 = considerable impairment, 
and > 2.5 = total impairment of activities (Nosper 2008).

In all three domains of the ICF-AT-3F score, a significant reduction of impair-
ment of a rather small effect was found from admission (A) to discharge (D0) for all 
psychiatric rehabilitation patients (cf. Table 8). Six months after discharge (D6), a 
stable small effect was obtained which was minimally stronger for the scales Cog-
nitive ability (d = 0.21) and Self-efficacy (d = 0.26). Twelve months after discharge 
(D12), this effect was even stronger for the Scales Cognitive ability (d = 0.28) and 
Self-efficacy (d = 0.32), respectively. In general, the mean values for all domains of 
the ICF 3F AT-score improved from admission (A) over discharge (D0), 6 months 
after discharge (D6), to 12 months after discharge (D12).

For a subset of 282 patients, both ICF-AT-3F scores and occupational sta-
tus (116 employed; 147 unemployed without receiving rehabilitation allowance; 
and 19 unemployed receiving rehabilitation allowance) were available for all time 
points from admission (A) up to 12  months after discharge (D12). Multivariate 
analysis of variance with repeated measures found a significant interaction effect 
(F[18, 2511] = 1.702, p = 0.032).

Univariate statistics obtained significant interactions for all ICF-AT-3F scales 
as illustrated in Table 9. Employed patients could not only maintain their positive 
treatment effects until 6 months (D6) and 12 months after discharge (D12) but also 
improved their effects. Unemployed patients, who did not receive rehabilitation 
allowance, could maintain their small improvement effect for the evaluation period. 
Patients receiving rehabilitation allowance showed no significant effect in any pair-
wise comparison, however, this group constituted only a small subgroup compared 
to the other two occupational groups. Moreover, this special group showed more 
critical ICF-AT-3F mean score values at admission (A) than employed and unem-
ployed patients.

Similar to the findings regarding the BSI score and WHODAS 2.0 score, 
employed patients reached the highest functioning due to the intervention pro-
gram, while patients, who were unemployed showed lower functioning measured 

Table 8   Paired 2-tailed T-tests for the ICF 3F AT-scores to measure the improvement of activities and 
participation for the 6-week ambulant psychiatric rehabilitation program comparing different time points 
(admission, discharge)

A = admission, D0/6/12 = 0/6/12  months after discharge, Cohen’s d: small: d = 0.20, medium: d = 0.50, 
large: d = 0.80 (Cohen 1988), CI confidence interval, LL lower limit, UL upper limit

ICF 3F AT A vs. 
D0

N Mt1 SDt1 Mt2 SDt2 t Sign. (p) Cohen’s d CI LL CI UL

Cognitive Ability 1,438 1.56 1.00 1.37 1.00 10.06  < 0.001 0.19 0.11 0.26
Self-efficacy 1,354 1.72 0.91 1.49 0.94 11.53  < 0.001 0.25 0.17 0.32
Social Competence 1,349 1.40 0.92 1.23 0.91 9.65  < 0.001 0.19 0.11 0.26
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by the ICF-AT-3F domains. Thus, these ICF-AT-3F score results reconfirmed that 
ambulant psychiatric rehabilitation should be early initiated once patients are still 
employed or at least unemployed but still capable for working.

3.2.5 � The number of days of medical treatment

As a final effectiveness measure for the intervention program, we analyzed the 
improvement in medical treatment effort (including medication and general treat-
ment) by comparing the number of days of medical treatment in the period of 
12 months before admission, and 12 months after discharge reported by the patients. 
At time of admission, a total of 1,427 patients indicated the number of days of 
medical treatment for the period of 12  months before admission, and for 1,359 
(mean = 22.40, SD = 24.76) of those, the occupational status was available too. In 
contrast, only data of 371 patients (mean = 19.85, SD = 23.42) were available for the 
period 12-months after discharge.

By performing a Wilcoxon signed-rank test (the data deviated too much from the 
normal distribution, thus a Wilcoxon signed-rank test was applied), we found a sig-
nificant reduction in treatment days for the period of 12 months before compared 
to the period of 12 months after discharge, with a p-value of 0.001 as illustrated in 
Table 10. Sub-analyses according to the occupational status showed that the reduc-
tion in the number of days of medical treatment was significant both in employed 
(p = 0.02) and unemployed patients without receiving rehabilitation allowance 
(p = 0.003). However, for unemployed patients receiving rehabilitation allowance, an 
increase in the number of days of medical treatments was even found in the period 

Table 9   Effect sizes (Cohen’s d) for the pairwise comparisons of the ICF 3F AT-score scales according 
to occupational status

A = admission, D0/6/12 = 0/6/12  months after discharge, Cohen’s d: small: d = 0.20, medium: d = 0.50, 
large: d = 0.80 (Cohen 1988), ns not significant

ICF 3F AT-Score Scale

Cognitive ability A vs. D0 A vs. D6 A vs. D12
Employed 0.25 0.36 0.46
Unemployed (without receiving rehabilitation allowance) 0.26 0.27 0.24
Unemployed (receiving rehabilitation allowance) ns ns ns
Self-efficacy A vs. D0 A vs. D6 A vs. D12
Employed 0.37 0.37 0.54
Unemployed (without receiving rehabilitation allowance) 0.28 0.26 0.26
Unemployed (receiving rehabilitation allowance) ns ns ns
Social competence A vs. D0 A vs. D6 A vs. D12
Employed 0.24 0.26 0.29
Unemployed (without receiving rehabilitation allowance) ns ns ns
Unemployed (receiving rehabilitation allowance) ns ns ns
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of 12 months after discharge mean: 34 days  compared to the period of 12 months 
before discharge (mean: 26.82 days) for the psychiatric rehabilitation program.

To summarize, the findings regarding the positive effects of the ambulant psy-
chiatric rehabilitation program on the effectiveness measure of the lower patients’ 
medical treatment needs for the period after discharge compared to the period before 
admission for employed patients as well as unemployed patients without receiv-
ing rehabilitation allowance were in line with the improvements found for these 
two groups at/after discharge measured by the health-related psychiatric scores 
in Sects.  3.2.1 to 3.2.4. Again, this analysis especially indicates that unemployed 
patients, who were receiving rehabilitation allowance, should have undergone ambu-
lant psychiatric treatment earlier.

3.3 � Evaluating the cost‑related measures

As told in Sect.  2.2.3, a positive effect of the ambulant psychiatric rehabilitation 
reflected in economic terms of the 6-week ambulant psychiatric rehabilitation pro-
gram is also reflected by a reduction of total costs for the period of 12 months after 
discharge (Ctotal,dis = Cdirect,dis + Cindirect,dis) compared to the period of 12 months 
before the intervention (Ctotal,adm = Cdirect,adm + Cindirect,adm). If this reduction in 
total costs (Ctotal,adm – Ctotal,dis) is equal or higher compared to the total costs for the 
6-week ambulant psychiatric rehabilitation for a patient (Crehab), then even direct 

Table 10   A Wilcoxon signed-rank test to investigate differences of the number of days of medical treat-
ment for patients depending on their employment status regarding the period of 12 months before admis-
sion compared to the period of 12 months after admission to the 6-week ambulant psychiatric rehabilita-
tion program (adapted based on Schosser 2017)

Number of Days of Medical Treatment  M SD N Wilcoxon 
signed rank 
test

Number of days of medical treatment: entire sample
Period of 12 months before admission 22.40 24.76 1,359 p = 0.001
Period of 12 months after discharge 19.85 23.42 371
Number of days of medical treatment: employed 

patients
Period of 12 months before admission 24.47 23.07 381 p = 0.02
Period of 12 months after discharge 20.02 21.06 138
Number of days of medical treatment: unemployed 

patients without receiving rehabilitation allowance
Period of 12 months before admission 20.93 24.51 861 p = 0.003
Period of 12 months after discharge 17.97 23.56 207
Number of days of medical treatment: unemployed 

patients receiving rehabilitation allowance
Period of 12 months before admission 26.82 30.48 117 p = 0.455
Period of 12 months after discharge 34.00 29.57 26
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treatment costs for the 6-week ambulant psychiatric rehabilitation of a patient could 
be covered within 12 months after discharge.

Firstly, we compared the direct treatment costs 12  months before admission 
(Cdirect,adm) to 12  months after discharge (Cdirect,dis) for our patients, then we per-
formed a comparison of indirect costs Cindirect,adm versus Cindirect,dis. Finally, we 
focused on a total cost comparison of direct treatment and indirect costs for these 
12 month periods (Ctotal,adm/dis).

The positive economic effect of the ambulant psychiatric rehabilition program 
was reflected in a significant decrease of mean direct treatment costs (p ≤ 0.0001) 
from about 7077 Euro for the period of 12 months before admission (Cdirect,adm) to 
about 5790 Euro for the period of 12 months after discharge (Cdirect,dis) as illustrated 
in Table 11 using a Wilcoxon signed rank test. This effect could also be proven for 
both employed patients and unemployed patients without rehabilitation allowance, 
however not for unemployed patients with rehabilitation allowance, the latter rep-
resenting the group with the most chronified course of disease and thus in need of 
permanent treatment. Again, the earlier the program was focused on patients, who 
were still employed, the lower the direct treatment costs for the period 12 months 
after discharge would amount to about 3996 Euro. For unemployed patient receiving 
rehabilitation allowance these direct costs would increase up to about 7696 Euro, 
whereas the sample size for this sub-group was rather low (25 patients).

Similar to the significant positive economic effects disclosed by the mean direct 
cost comparison of patients for the period 12 months before admission to 12 months 

Table 11   Direct treatment cost comparison (Cdirect) of the period 12 months before (adm) and 12 months 
after discharge for patients (dis) of the ambulant psychiatric rehabilitation program by a Wilcoxon signed 
rank test (adapted based on Schosser 2017) that compares the repeated measurements including only the 
samples with data available both at adm and dis 

Direct Treatment Cost Comparison M SD N Wilcoxon 
signed rank 
test

Direct Treatment Cost Comparison (Cdirect) (Entire 
Sample)

Period of 12 months before admission (adm) 7,077.03 16,305.19 1,359 p ≤  0.0001
Period of 12 months after discharge (dis) 5,789.50 15,372.49 301
Direct Treatment Cost Comparison (Cdirect) (Employed 

Patients)
Period of 12 months before admission (adm) 7,149.01 13,876.29 381 p = 0.002
Period of 12 months after discharge (dis) 3,996.16 6,997.20 111
Direct Treatment Cost Comparison (Cdirect) (Unem-

ployed Patients Without Rehabilitation Allowance)
Period of 12 months before admission (adm) 6,767.98 16,771.41 861 p = 0.001
Period of 12 months after discharge (dis) 6,707.12 19,135.59 165
Direct Treatment Cost Comparison (Cdirect) (Unem-

ployed Patients With Rehabilitation Allowance)
Period of 12 months before admission (adm) 9,116.97 19,782.21 117 p = 0.626
Period of 12 months after discharge (dis) 7,695.62 14,244.25 25
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after discharge of the psychiatric rehabilitation program, we also could confirm sig-
nificant cost reductions in mean indirect costs (Cindirect) as displayed in Table  12 
by a Wilcoxon signed rank test. Again, unemployed patiens receiving rehabilita-
tion allowance had the highest average costs of about 20,264 Euro for the period of 
12 months after discharge, whereas the sample was again low with only 15 patients. 
It is important to mention that the indirect costs were up to 3 times higher compared 
to the direct costs for the patients as illustrated before in Table 11.

Finally, we also calculated significant positive economic effects disclosed by the 
mean total cost comparison of patients for the period 12 months before admission 
to (Ctotal,adm) to 12  months after discharge (Ctotal,dis) of the psychiatric rehabilita-
tion program by a Wilcoxon signed rank test (cf. Table 13). Again, highest mean 
total costs were induced by unemployed patients receiving rehabilitation allowance 
which amounted to about 37,101 Euro for the period 12 months before admission to 
(Ctotal,adm) compared to about 28,093 Euro for the period 12 months after discharge 
(Ctotal,dis), respectively.

To evaluate the overall societal cost benefit of the intervention program, we 
assessed that the reduction in total costs (Ctotal,adm – Ctotal,dis) amounting to on aver-
age 8280.63 Euro was higher compared to the total costs for the 6-week ambulant 
psychiatric rehabilitation for a patient (Crehab) ranging between 3731.74 Euro and 
4390.23 Euro. Thus, we found that direct treatment costs for the 6-week ambu-
lant psychiatric rehabilitation of a patient (Crehab) could be easily covered within 
12  months after discharge once a total societal cost perspective was considered 

Table 12   Indirect cost comparison (Cindirect) of the period 12 months before (adm) and 12 months after 
discharge for patients (dis) of the ambulant psychiatric rehabilitation program by a Wilcoxon signed rank 
test (adapted based on Schosser 2017) that compares the repeated measurements including only the sam-
ples with data available both at adm and dis 

Indirect Cost Comparison M SD N Wilcoxon 
signed rank 
test

Indirect Cost Comparison (Cindirect) (Entire Sample)
Period of 12 months before admission (adm) 20,300.77 14,824.70 1,359 p ≤ 0.0001
Period of 12 months after discharge (dis) 13,425.80 13,689.21 249
Indirect Cost Comparison (Cindirect)  (Employed 

Patients)
Period of 12 months before admission (adm) 13,547.21 16,294.39 381 p = 0.038
Period of 12 months after discharge (dis) 7,441.19 10,204.45 93
Inirect Cost Comparison (Cindirect) (Unemployed 

Patients Without Rehabilitation Allowance)
Period of 12 months before admission (adm) 22,245.19 13,213.58 861 p ≤ 0.0001
Period of 12 months after discharge (dis) 16,645.60 14,407.46 141
Inirect Cost Comparison (Cindirect) (Unemployed 

Patients With Rehabilitation Allowance)
Period of 12 months before admission (adm) 27,984.12 13,085.44 117 p = 0.001
Period of 12 months after discharge (dis) 20,264.32 12,926.23 15
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(Ctotal,adm – Ctotal,dis). Even additional cost savings of up to over 5000 Euro could 
be achieved which were highest for employed patients, followed by unemployed 
patients receiving rehabilitation allowance due to their high direct treatment costs 
and high indirect costs for productivity loss. If only direct costs for the period of 
12 months before admission/after discharged were taken into account, then costs per 
patient for the 6-week ambulant psychiatric rehabilitation program (Crehab) could 
only be partly covered with an average of about 1287.53 Euro within 12  months 
after discharge. However, according to the recommendations of the panel on cost-
effectiveness in health and medicine both direct and indirect costs of an intervention 
program should be considered (Weinstein et al. 1996).

4 � Conclusions and policy implications

Effectiveness of the 6-week ambulant psychiatric rehabilitation program was 
assessed both in terms of clinical effectiveness indices for measuring depres-
sion severity, symptom burden, and functioning to document the patients’ health 
improvement, in terms of economic effectiveness such as the number of sick leave 
days, as well as in terms of cost measures.

For most of the clinical effectiveness indices, we found significant improve-
ment of the patients after discharge (D0) and even onwards (D6, D12) compared to 
admission (A) depending on the occupational status. Generally, employed patients 
compared to unemployed patients better improved after discharge (D0), while 

Table 13   Total cost comparison (Ctotal) of the period 12 months before (adm) and 12 months after dis-
charge for patients (dis) of the ambulant psychiatric rehabilitation program by a Wilcoxon signed rank 
test (adapted based on Schosser 2017) that compares the repeated measurements including only the sam-
ples with data available both at adm and dis 

Total Cost Comparison Mean SD N Wilcoxon 
signed rank 
test

Total Cost Comparison (C(Ctotal) (Entire Sample)
Period of 12 months before admission (adm) 27,377.80 23,208.11 1,359 p ≤ 0.0001
Period of 12 months after discharge (dis) 19,097.17 22,756.74 249
Total Cost Comparison (Ctotal) (Employed Patients)
Period of 12 months before admission (adm) 20,696.23 23,715.34 381 p = 0.005
Period of 12 months after discharge (dis) 11,331.30 13,556.16 93
Total Cost Comparison (Ctotal) (Unemployed 

Patients Without Rehabilitation Allowance)
Period of 12 months before admission (adm) 29,013.17 22,042.85 861 p ≤ 0.0001
Period of 12 months after discharge (dis) 23,262.30 26,012.70 141
Total Cost Comparison (Ctotal) (Unemployed 

Patients Rehabilitation Allowance)
Period of 12 months before admission (adm) 37,101,10 24,474.90 117 p = 0.031
Period of 12 months after discharge (dis) 28,093,46 23,181.65 15
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unemployed patients receiving rehabilitation allowance mostly reached the worst 
scores at discharge and onwards (D6, D12). Thus, the earlier this 6-week rehabilita-
tion programm is iniated for patients who are still employed or unemployed without 
receiving rehabilitation allowance, the higher will be the clinical effectiness.

For the Beck Depression Inventory, BDI score (Hautzinger 1991) to measure 
depression severity, this trend was significantly confirmed. Especially, the unem-
ployed patients receiving rehabilitation allowance had the highest depression sever-
ity compared to the patients who were either employed or unemployed without 
receiving rehabilitation allowance.

The Brief Symptom Inventory-18 (BSI-18) score (Franke 2000; Derogatis and 
Melisaratos 1983), which is used to assess the psychological distress and comor-
bidities in patients with different mental and somatic diseases, showed a significant 
reduction of symptomatology of small to medium effects between admission (A) and 
discharge (D0). Unemployed patients, who did not receive rehabilitation allowance, 
obtained their positive treatment effect in two scales until 12 months after discharge 
(D12). Interestingly, within the group of employed patients, the scales depression 
and anxiety showed considerably higher effects 12  months after discharge (D12) 
than at discharge (D0) and 6  months after discharge (D6). Therefore, health care 
policy makers should especially make available such ambulant psychiatric rehabili-
ation programs to employed patients before their mental health worsens and finally 
causes unemployment.

Significant improvements were presented after discharge (D0) and even onwards 
(D6, D12) compared to to admission (A) for all patients’ domains of the World 
Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0) score 
(Üstün et al. 2010), which provides a standardized method for measuring health and 
disabilities across all diseases, whereas the success depended on occupational status 
of the patients.

Patients reached better functioning scores when measured by the ICF-AT-3F 
score (International Classification of Functioning, Disability and Health, Activities 
and Participation, 3 Factors) (Nosper 2008), which conceptualizes functioning as a 
dynamic interaction among a person’s health condition, environmental factors, and 
personal factors. Again, employed patients demonstrated higher functioning than 
unemployed patients, and especially than those who were receiving rehabilitation 
allowance.

We further found a significant reduction in the number of days of medical treat-
ment (including treatment by general practitioner, psychiatrist, psychotherapist, psy-
chologist; inpatient treatment; and psycho-pharmacological treatment) for the period 
of 12 months before admission compared to the period of 12 months after discharge 
reported by the patients. A significant reduction of productivity loss (sick leave days 
per patient) from the period of 12 months before admission compared to the period 
12 months after discharge was proven for all occupational patient groups.

For the cost measures, both direct tangible treatment and medication costs and 
indirect tangible costs based on the productivity loss measured in non-working days 
of the patients were considered. Both direct costs and indirect costs significantly 
dropped from the period of 12 months before admission compared to the period of 
12 months after discharge.
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Higher costs savings could be found in the category of indirect costs. From a 
clinical point of view, patients treated in psychiatric rehabilitation programs usu-
ally have to continue treatment (in most cases for at least several months to a year) 
to gain further stabilization. Besides, for some patients, the ambulant rehabilita-
tion program was the first extensive treatment of their mental health problem, since 
before rehabilitation they either had received no treatment, or only psycho-pharma-
cological treatment by a general practitioner but among others no psychotherapeutic 
treatment. Therefore, it was not surprising that the direct costs could not sharply 
drop after rehabilitation compared to before rehabilitation.

For total costs (direct and indirect costs), patients occurred mean costs of about 
27,378 Euro for the period of 12 months before admission compared to mean costs 
of about 19,097 Euro for the period of 12 months after discharge which is a cost sav-
ing of about 8281 Euro per patient. Highest savings could be achieved for employed 
patients, followed by the group of unemployed patients receiving rehabilitation 
allowance. Thus, the direct treatment costs for the 6-week ambulant psychiatric 
rehabilitation program for a patient (ranging from about 3732 Euro to 4390 Euro) 
could be easily covered within 12 months after discharge once a total societal cost 
perspective was considered.

Even additional cost savings of up to over 5000 Euro could be achieved per 
patient which were highest for employed patients, followed by unemployed patients 
receiving rehabilitation allowance both due to their high direct treatment costs and 
high indirect costs for productivity loss. However, this finding of impressive cost 
savings in the latter group has to be interpreted with caution, since only for 15 of 
the 117 rehabilitants receiving rehabilitation allowance, information on occupational 
status was available at 12 months after discharge (D12).

To summarize, the 6-week ambulant psychiatric rehabilitation program under 
investigation was clearly successful in terms of clinical effectiveness measures and 
in terms of cost measures for both employed and unemployed patients, however with 
ambiguous outcomes especially in terms of clinical effectiveness for unemployed 
patients receiving rehabilitation allowance. Nevertheless, the cost savings of the lat-
ter group were impressing and clearly higher than in unemployed rehabilitants with-
out rehabilitation allowance. This effect was due to that 15% of patients receiving 
rehabilitation allowance that returned to work after rehabilitation. Thus, it is essen-
tial for health care policy makers to provide this 6-week ambulant rehabilitation pro-
gram to employed patients as early as possible when they are showing first symp-
toms before they will lose their work and will even become incapable for working. 
However, one should also consider the equity of interventions programs besides the 
ordinary cost-effectiveness criteria to avoid too much discrimination among differ-
ent patient groups (Aday et al. 1999). Equity criteria can include procedural equity 
(dimensions: deliberative justice, distributive justice, distributive and social jus-
tice, and social justice) and substantive equity (dimension: health) which could be 
accounted for by suitable equity indicators.

The limitations of the current study are that all calculations are based on self-
report questionnaires, and, particularly, 12 months after discharge (D12) only data 
on a subset of patients were available, since a high percentage did not return the 
catamnesis questionnaires. This phenomenon is well known and is probably caused 
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by the fact that rehabilitants were neither obligated to fill in catamnesis question-
naires, nor did they get any financial compensation. A further limitation may be that 
the study does not control for the well-known “regression to the mean effect” (cf. 
Morton and Torgerson 2003) because patients tend to recover from many diseases 
even without treatment and at the peak of the symptoms they often seek treatment. 
This effect could only be investigated by including a standardized control group 
which could be a topic for further research. Another limitation is that we could only 
conduct an uncontrolled repeated measures study. Furthermore, cost data per patient 
could also be only based on average costs and questionnaires as we were not allowed 
to obtain health care data per patient from the social security system due to data 
security limitations.

Further research would highly benefit from both more detailed data per psychi-
atric rehabilitation patient related to health care, occupation, and social security 
during as well as before/after the ambulant treatment. Such improved data could be 
used for establishing patient pathway models which then could be further optimized 
by multi-criteria approaches. In addition, data mining techniques, big data analyt-
ics, and machine learning applications open new fields for better analyzing various 
characteristics of psychiatric patients and their disease progression depending on the 
kind, timing, and cost-effectiveness of different treatment options.
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