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Abstract

Background Global treatment budgets, i.e. predefined budgets for patients treated in hospital independent

of the setting within the hospital, together with flexible and integrated treatment (FIT) have been introduced in some
German psychiatric hospitals since 2013. We investigated pooled changes in inpatient, day-care, outpatient treat-
ment, and continuity of care for patients with mental disorders in 12 FIT-hospitals.

Methods We conducted a series of 12 controlled cohort studies regarding FIT hospitals using anonymized patient
claims data from more than 70 German statutory health insurance funds. Each study compared one FIT-hospital

to matched patients from equivalent non-FIT-hospitals (routine care). We included only those patients without treat-
ment in the respective hospital within two years prior to first hospital treatment (either FIT or routine care). We
contrasted results between the year prior to with the first and second year after patient’s first treatment (treatment
continuity: only group comparison) using multivariate multi-level models. To approximate the difference-in-difference
effect in the meta-analysis, we used the interaction terms group (FIT hospital vs. routine care) x time (year before vs.
first or second patient year after study inclusion) in the Poisson models.

Results The 12 studies included 36,069 patients with 2,358 patients from a Department of child and adolescent
psychiatry. The pooled effect revealed a 5.1 days lower increase in inpatient treatment in FIT-hospitals during the first
patient year compared to routine care. Results were statistically significant for adult care FIT-hospitals but not for child
and adolescent FIT-hospitals. Utilization of day-care treatment increased more in most FIT-hospitals during the first
year, while outpatient contacts increased in some and decreased in others. The odds of treatment continuity
increased by 1.4 in FIT-hospitals compared to non-FIT-hospitals.

Conclusions Global treatment budgets lead to the intended changes in mental health care in the majority of FIT-
hospitals compared to routine care in this large real-world evidence study from Germany. For child and adolescent
psychiatry, more evidence is needed to draw firm conclusions.
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Trial registration This study was registered in the database “Health Services Research Germany” (trial number:
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Background

Mental disorders are diverse and patients require needs-
tailored treatment options. Adequate and patient-
centered treatment is therefore inevitable [1]. Hence,
hospitals treating mentally ill patients should be ena-
bled to offer the best possible treatment tailored to the
patient’s need. In Germany, there is a strong separation
between inpatient and outpatient treatment (sectors) due
to different financing and responsibilities, which is his-
torically grown [2, 3]. However, patients with mental dis-
orders need continuous and patient-centered treatment.
Treatment in German psychiatric hospitals is mostly
conducted as inpatient, day-care or intensive and com-
plex outpatient treatment (PIA, Psychiatrische Institut-
sambulanz) (setting). In addition, innovative treatment
forms, such as home treatment, have been introduced
in German psychiatric hospitals. Substantial bounda-
ries between those settings are incentivizing hospitals
to prolong inpatient treatment as outpatient or day-care
treatment is sometimes insufficiently and inpatient care
relatively well remunerated [4-7]. This strict separation
between sectors, i.e. inpatient vs. outpatient treatment,
and its fragmented financing obstruct cross-sectoral
treatment continuity and advances in mental health
care provision [2, 8]. Patients in Germany are, therefore,
at risk to fall out of treatment after inpatient care [2, 9].
In sum, the complex treatment and partly misincentiv-
ized pathways across settings and sectors, e.g. incen-
tives to longer inpatient treatment as optimal and lack
of flexible and integrated treatment structures such as
assertive community treatment, hinders adequate treat-
ment within the hospital and beyond hospital treatment,
e.g. reduced adherence and therapeutic outcomes of
overstrained patients due to complexity of health care
provision.

The strict budget and care barrier between outpatient
and inpatient care is of great importance as changes in
care models in Germany are based on policy decisions
driven by hospitals or mental health professionals work-
ing with policy makers to improve patient-centered care
[3, 10]. Being aware of this situation, a few psychiatric
hospitals introduced different treatment and financing
options. Already in 2003, regional psychiatry budgets
were introduced in the northern Federal State Schleswig
Holstein allowing cross-setting financing and treatment
[11]. In addition, several contracts for integrated care

(“integrierte Versorgung”—IV) have been established on
a regional and/or disease-specific basis [12, 13]. Based
on the positive experiences from those care concepts
[14-17] and the urge to provide a federal solution for the
entire federal republic, a new law was introduced. Since
2012, the German law (§ 64b Social Code book (SGB)
V) has enabled hospitals and statutory health insurance
(SHI) funds to establish time-limited contracts allow-
ing global treatment budgets and flexible and integrated
treatment (FIT) programs [18]. FIT programs aim at
offering patient-centered and needs-adapted treatment
options. In contrast to most other FIT programs inter-
nationally, the FIT programs mentioned here are offered
by hospital-based teams to patients treated in psychiatric
hospitals using a Global Treatment Budget (GTB) [19].

The GTB is a combination of block contracts and
per-capita financing where the hospital receives a total
budget for all forms of inpatient and hospital-based out-
patient care [14, 20, 21]. Therefore, FIT hospitals are pro-
vided with a fixed monetary amount for the treatment of
their patients, independent from the hospital setting in
which treatment actually takes place. The main aims of all
FIT hospitals are to strengthen non-inpatient treatment
options, such as home treatment and outpatient treat-
ment in the hospital, to optimize cross-setting and cross-
sectoral treatment, and to expand multi-professional
collaboration [22]. Global budgets leave it to the deci-
sion of the hospital and service providers to decide which
treatment form (inpatient, day care, outpatient, home
treatment, etc.) a patient is treated best. The payment
per capita is not based on the setting of treatment, as the
global treatment budget is fix independent from where
and how the patient is treated. It, therefore, depends on
the experiences and focus of the FIT hospitals, which
specific aspects of integrated care is in the center of treat-
ment. In usual care, on the other hand, the budget refers
exclusively to the inpatient sector, while outpatient reve-
nues in the hospital are excluded from the budget. Hence,
the system in usual care currently provides no incen-
tive to treat across settings or to shift to non-inpatient
treatments.

On the other hand, the change from a daily- and per-
formance-based financing to a GTB is identified as a
key driver towards a more flexible and integrated treat-
ment [23]. Such GTBs, therefore, allow for strengthen-
ing innovative integrated treatment options provided by
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multi-professional teams, such as Assertive Community
Treatment, Home-Treatment [24], Crisis Resolution
Teams [25], or a stronger focus on day-care treatment
allowing more need-adapted, cross-sectoral service
delivery [26]. Most experts regard integrated and flexible
treatment programs as a fundamental basis for adequate
contemporary mental health care [1, 19, 27]. The specific
treatment plans were adapted to the profile and situa-
tion of the specific hospital, region and patients and were
therefore different between FIT hospitals. Nonetheless,
the implementation of a GTB and alternative treatment
options are common in all FIT hospitals investigated
here. Evidence on GTB and previous aligned concepts
showed advantages of the new care concepts compared
to usual care, e.g. regarding shorter duration of inpatient
days [17, 28-30], patient-centered outcomes [31], condi-
tions for successful GTB implementation [32], and iden-
tified core mechanisms of change in FIT hospitals [23].
So far, 22 FIT hospitals have been established in Ger-
many. They differ regarding size, focus, content, treat-
ment structures and processes, depending on local
conditions and experiences [19, 33]. All FIT hospitals,
however, have in common that they seek to offer con-
tinuous, flexible and integrated forms of treatment rather
than short periods of care with the focus on inpatient
treatment [19]. As FIT hospitals were introduced on a
time-limited basis, mostly for a duration of eight years
with an option of prolongation, and should provide evi-
dence to aid the decision on whether to implement such
an alternative financing system into routine care, all FIT
hospitals need to be evaluated by independent research-
ers by law [34]. Eighteen of the above-mentioned 22
FIT hospitals were included in a nationwide evaluation
(EVA64). By November 2021, 12 of the 18 FIT hospitals
have already received final evaluation reports [35]. FIT
hospitals differed concerning their situation before the
onset of FIT programs as some had already tested alter-
native financing and treatment options similar to those
of FIT programs with FIT-like pre-existing contracts
[33]. Others, however, freshly started FIT programs from
routine care. Differences in the starting condition influ-
enced the transition into FIT care concerning inpatient,
day-care and outpatient treatment within the hospital
[28, 29]. A transition period from routine care to FIT
structures of about two years is expected. Therefore, it
is essential to investigate results covering more than two
years after FIT start. Second, treatment efforts are often
highest during patient’s first hospital treatment (e.g. first
acute crisis) compared to subsequent treatments. How-
ever, a follow-up for more than the first year provided
evidence for the long-term results of such programs.
In addition, treatment continuation is also an impor-
tant factor for successful long-term outcomes. So far, no
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study has included a recruitment phase of two years or
more, considered more than two patient years (follow-up
time) and summarized results over a large number of FIT
hospitals.

The aim of our analysis, focusing on the above-men-
tioned clinical aims of the GTB, was to investigate the
number of inpatient and day-care days as well as out-
patient contacts at the hospital (PIA) and the treatment
continuity of patients treated in FIT hospitals compared
to usual care.

Methods

Study design and inclusion and exclusion criteria

We conducted a series of controlled cohort studies
regarding FIT hospitals using anonymized patient claims
data [36] from more than 70 German statutory health
insurance (SHI) funds, which covered more than 70
percent of all patients with mental disorders of FIT and
control hospitals. Each of the controlled cohort stud-
ies evaluates one FIT hospital in the study EVA64 [37].
We described the design of the EVA64 study elsewhere
[37]. To compare results across several FIT hospitals,
we included those patients who had at least two calen-
dar years of follow-up (plus those who died in the year
of interest), and who were treated in the FIT or control
hospital within the first three years after FIT program
start (either inpatient, day-care or PIA). In addition, the
included FIT hospital needed to have experienced eight
years of FIT treatment by the end of 2021. We excluded
patients who received treatment in the hospital within
the two years prior to study inclusion to have compara-
ble starting conditions between the patients and to inves-
tigate the effect of FIT hospitals in patients with initial
treatment needs. Patients from 12 FIT hospitals fulfilled
the inclusion criteria with two hospitals also including
children (Department of child and adolescent psychiatry,
CADP).

Matching of control group (routine care)

We compared the results of patients from each FIT hos-
pital with patients from routine care following an inten-
tion-to-treat approach, i.e. patients remained in the
treatment (FIT) or control group (routine care) accord-
ing to their first contact after the start of the FIT pro-
gram. We homogenized both samples of patients via a
two-fold matching procedure on hospital and patient
level in order to have comparable hospitals with com-
parable patients for each FIT hospital. On the hospital
level, we allocated up to 10 hospitals (control hospitals)
to each FIT hospital. We based hospital allocation on
an a priori defined ranking using knockout criteria (i.e.
same region, institutionalized structure such as specialist
departments, and PIA), patients criteria (i.e., number of
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cases per diagnosis) with a weighting of 50%, structural
hospital features (e.g. number of beds or personnel) with
a weighting of 25%, and regional factors (e.g. unemploy-
ment rate) with a weighting of 25%. For more details on
the selection of control hospitals, see the control hospi-
tal's methods description [38] and the EVA64 study pro-
tocol [37]. On the patient level, we matched patients (1:1)
exactly according to the variables: year of study inclusion
and psychiatric diagnosis at study inclusion. In addition,
we applied propensity score matching (nearest neighbor,
caliper=0.25) on the variables: age at study inclusion,
sex, and health care utilization before study inclusion (in
the area of mental health care: amount of inpatient care,
day-care, and number of PIA and resident physicians
contacts). If less than 95% of patients in the FIT hospitals
could be matched, we applied another matching round
ignoring the mental health diagnosis at study inclusion
during the exact matching. Further, we increased the
caliper in the propensity score matching step by step (by
0.01) until at least 95% of the patients from the FIT hos-
pitals found a matching partner.

Outcomes and data

We analyzed the duration of inpatient care, the duration
of day-care treatment, outpatient treatment within hos-
pitals and cross-sectoral treatment continuity to measure
the anticipated change in patient treatment within the
hospital after initiation of a global budget and the FIT
program in FIT hospitals. Duration of inpatient and day-
care treatment were defined as the cumulated number of
days treated either as inpatient or as day-care. Outpatient
treatment within hospitals was defined as the number
of contacts in PIA care. As data on PIA were not avail-
able before 2013, we excluded those patients who were
included in the analysis before 2014 from the year prior to
study inclusion for this analysis. Cross-sectoral treatment
continuity was defined as the percentage of inpatients
receiving outpatient treatment continuation, i.e. the per-
centage of patients who were treated in the hospital due
to a psychiatric diagnosis and had at least one contact in
PIA, with a resident medical specialist for adult or child
and adolescent psychiatry, or with a psychotherapist
within 30 days after hospital discharge. Contrary to the
other analyses, the statistical units of cross-sectoral treat-
ment continuity were not the number of patients but the
number of inpatient cases within the respective year with
at least 30 days of follow-up. Following a pre-post design,
we compared patient results between the patient individ-
ual year before and the first and second year after study
inclusion. As we expected that the anticipated reduced
inpatient care would be compensated through either
increase of day-care or PIA treatment, we analyzed the
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relationship between day-care and PIA treatment. Due
to the retrospective nature of the study and the analysis
of anonymous data, the ethics committee of the Otto-
von-Guericke-University at the Medical Faculty and Uni-
versity Hospital Magdeburg confirmed that no ethical
approval was necessary. Data were handled, analyzed and
reported according to Good Epidemiological Practice
(GEP) [39], Good Practice of Secondary Data Analysis
(GPS) [40], the German Reporting Standard for Second-
ary Data Analyses, Version 2 (STROSA 2) [41].

Statistical analysis

We applied generalized linear Poisson models, adjusted
by age, sex, diagnosis at study entry, comorbidities, set-
ting at study entry (inpatients vs. PIA) and severe mental
disorders, to estimate outcome parameters. We meas-
ured comorbidities by summing up the number of Elix-
hauser groups [42]. We defined severe mental disorders
as being diagnosed with any of the following diagnoses
(ICD-10): F20.X-F22.X (schizophrenia/schizophrenic
disorders), F25.X (schizoaffective disorders), F30.X
(mania), F31.X (bipolar affective disorder), F32.2-F32.3
(major depressive episodes), F33.X (recurrent depressive
disorder), F41.X (other anxiety disorders), F42.X (obses-
sive—compulsive disorder), or F60.31 (specific personality
disorder of the borderline type) (based on [43]).

To approximate the difference-in-difference (DiD)
effect in the meta-analysis, we used the interaction
terms group (FIT hospital vs. routine care) x time (year
before vs. first or second patient year after study inclu-
sion) in the Poisson models. The DiD estimate compares
the average change in the outcome over time for the FIT
hospital in comparison to the average change in time in
routine care. Thus, greater increase over time in the FIT
hospital compared to routine care are associated with a
positive DiD estimate and vice versa [28]. We used the
DiD coefficient for every single FIT hospital in a meta-
analysis utilizing the R package metaphor [44]. For treat-
ment continuity, we compared the odds for treatment
continuity between FIT hospitals and routine care cal-
culating odds ratios (OR). The meta-analyses followed a
multi-variate multi-level approach [44, 45].

The forest plots showing the results of the meta-anal-
yses displayed the comparison between the year before
and the first or second year after patient individual study
inclusion. To investigate the influence of CAP in the
overall meta-analysis, we conducted sub-group meta-
analyses for adult psychiatry only. In addition, we car-
ried out a meta-regression to investigate the impact
of precursor contracts in FIT hospitals. We included a
predictor variable into the meta-analysis which dummy
coded hospitals with precursor contracts (0=no existing
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contract vs. 1 =existing contract). The result of the meta-
regression gives an estimate on how the pooled estimates
in FIT hospitals with precursor contracts differs when
contrasted against those without such a contract. To ana-
lyze the association between day-care and PIA treatment,
we used a Pearson correlation coefficient on the level of
hospitals. We applied 5% as the level of significance and
conducted all statistical analyses using the statistical soft-
ware R V.3.3.2 [46].

Results

Study population

During the first patient year, a total of 36,069 patients
from 12 FIT hospitals and their matched group from
routine care (RC) were included in these analyses, with
18,062 being in the FIT hospital and 18,007 in the RC
group (Table 1).

As we could not follow some patients for two years,
there is a difference of the sample size between FIT
hospitals and the RC group in the first patient year
(in comparison to the patient matching where we only
needed data for one year). The difference between first
and second patient year is due to the different num-
ber of people dying in both groups in the first patient
year. Of the 36,069 patients, 2,358 patients (FIT: 1,182;

Table 1 Study population
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RC: 1,176) were treated in a CAP. During the second
patient year, 34,723 patients could be included in the
analysis. Thus, 1,346 patients from the first patient
year could not provide data for the second patient year
due to death or change of SHI fund. Age and female-
to-male ratios were comparable between FIT hospitals
and respective RC groups. Each FIT hospital started
its FIT program in either 2013 or 2014. Seven of the
12 FIT hospitals already employed pre-existing FIT-
like conditions before the onset of the FIT program
using either a regional budget for mental health, a con-
tract for integrated care or both [33]. Five FIT hospi-
tals freshly started from routine care. The psychiatric
diagnoses which led to the index treatment in either
FIT or RC hospitals were comparable between both
groups with most patients being diagnosed with affec-
tive disorders (ICD-10: F30-39) among adults and with
behavioral and emotional disorders which started in
childhood or adolescence (F90-98) among children
and adolescents (Fig. 1).

Inpatient days
The majority of FIT hospitals (npgy=10; ncpp=1)
showed a smaller increase of inpatient treatment days

FIT hospital Number of patients Mean age at Percentage women Start of FIT FIT-like
study inclusion (%) program (year) pre-existing
(years) contract
FIT RC FIT RC FIT RC FIT RC FIT RC
Tstyr 2nd yr Tstyr 2nd yr
A 928 906 925 905 482 48.6 62.8 619 2014 na No na
B® 2,152 2,094 2,146 2,092 476 473 54.8 55.0 2013 Yes
c 1,624 1,578 1,616 1,574 46.9 46.7 56.2 576 2013 Yes
D* 1,262 1,201 1,257 1,205 498 489 56.3 59.2 2013 Yes
E° 1,826 1,757 1,815 1,763 494 48.2 57.0 552 2013 Yes
Fe 1,041 1,003 1,039 1,003 489 484 51.1 50.0 2014 Yes
G° 1,541 1,479 1,541 1477 488 49.1 58.1 574 2013 Yes
H 2,374 2,231 2,377 2,248 483 484 54.5 557 2014 No
| 1,021 973 1,012 967 49.5 49.5 56.3 554 2014 No
J 980 938 974 942 50.3 489 62.8 70.6 2014 No
K 1,359 1,281 1,359 1,290 53.8 53.1 54.1 53.6 2014 No
L° 772 730 770 730 512 525 51.0 51.8 2014 Yes
J—CAP 734 734 717 716 11.0 11.2 424 39.2 2014 No
L°—CAP 448 447 459 459 121 124 435 45.1 2014 Yes
Total 18,062 17,352 18,007 17,371

FIT Flexible and integrated treatment =those hospitals with innovative financing and treatment forms (intervention group), RC Routine care, Ist yr. First patient year,
2nd yr. Second patient year, CAP Department of child and adolescent psychiatry, n.a. Not applicable

2 FIT hospital with FIT-like pre-existing contract
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F 90-98 (Behav. & emot. disord., child/adolescent)

F 84 (profound developmental disorders)
F 70-79 (Intelligence disorder)
F 60.31 (specific personality disord., borderline)
W F 50 (Eating disorders)
W F 40-48 (neurotic, stress & somatoform disorders)
W F 45 (somatoform disorders)
B F 43 (severe stress and adjustment disorders)
W F 30-39 (affective disorders)
W F 20-29 (Schizophrenia, schizophr. & delus. disord.)
M F 10 (Mental & behav. disorders caused by alcohol)
W F 07 (Personal and behavioral disorders of the
brain)
F 03 (Dementia not further specified)
=

F 02 (Dementia, diseases elsewhere classified)

T FIT RC FIT RC FIT RC M F 01 (Vascular dementia)

J K L 1-CAP L-CAP = F 00 (Dementia)

Fig. 1 Proportion of diagnoses (references case) in FIT hospitals and respective controls

More than one diagnosis was considered if index case was during PIA (psychiatric outpatient department) treatment (no main diagnosis identifiable
within data), while only the main diagnosis was considered if index case was during inpatient or day-care stay; FIT=flexible and integrated
treatment=those hospitals with innovative financing and treatment forms (intervention group); RC=routine care; CAP=Department of child

and adolescent psychiatry.* =FIT hospital with FIT-like pre-existing contract

during the first patient year comparing the years before
and after study inclusion and FIT hospitals with routine
care (group x time) (Fig. 2).

Eight estimates were statistically significant. The
pooled estimator revealed a 5.1 days (95% CI -9.2, -1.1)
lower increase in inpatient treatment compared to rou-
tine care. In the second patient year, the increase in
inpatient treatment days continued to be lower in the
FIT hospitals than in routine care (-1.1 inpatient days;
95% CI: -5.2, 3.0). However, this difference was smaller
than in the first year and only statistically significant
in three FIT hospitals. The sub-group analysis without
CAP showed similar results, whereas the sub-group
analysis with CAP only revealed very wide confidence
intervals due to the heterogeneous effects of the two
CAPs (Table 2 and Fig. S1). The descriptive data can be
found in Table S1.

Day-care days

Compared to inpatient treatment days, the majority of
FIT hospitals showed a larger increase in the number
of day-care treatment days during the first patient year
compared to routine care (Fig. 3). Across all FIT hospi-
tals, FIT hospitals had a greater increase (95% CI: -0.6,
6.7) in the number of day-care treatment days by 3.0

days; however, this difference was not statistically sig-
nificant. In the second patient year, there were hardly
any differences between FIT hospitals and routine care.
The numerical differences between the two groups were
very small for all FIT hospitals. The descriptive data can
be found in Table S2.

PIA contacts

In the first patient year, half of the FIT hospitals showed
a larger and the other half a smaller increase in PIA con-
tacts compared to routine care (Fig. 4). In the second
patient year, the increase in PIA contacts, analogous to
the analysis of day-care treatment days, differed hardly
between the FIT hospitals compared to routine care.
However, in the three FIT hospitals that did not show
an increase in day-care days but a strong increase in PIA
contacts (A, B and I), the number of PIA contacts in the
second year was also (statistically significantly) greater
than in routine care. The sub-group analysis without
CAP revealed slightly more PIA contacts among patients
in the FIT hospitals in the first patient year compared to
the analysis with CAP (Table 2 and Fig. S2). However, this
difference was still not statistically significant (pooled
estimate 1st year: 0.6, 95% CI: -1.4, 2.6). The descriptive
data can be found in Table S3.
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FIT Hospital No. of patients Estimate [95% CIl]
First patient year

A 1853 ] 7.8[-10.9, -4.7]
B 4298 -] 9.4[-11.2, -7.7]
c* 3240 e 2.4[-46, -0.2]
D* 2519 e -14.2[-16.3, -12.1]
E* 3641 e 2.5[-4.4, -0.5]
F* 2080 S Ea— 1.0[-1.7, 3.7]
G* 3082 F—=— 8.7 [-10.5, -6.8]
H 4751 -] -10.1 [-11.6, -8.5]
I 2033 R -1.9[-4.7, 0.8]
J 1954 e 0.7[-2.3, 3.6]
K 2718 |—.—| 2.6[-4.9, -0.4]
L* 1542 ] 2.6[-5.9, 0.7]
J-CAP 1451 —— -10.0[-13.2, -6.9]
L - CAP* 907 | | 22[-2.8, 7.1]
pooled Effect first patient year + -5.1,[-9.2,-1.1]
Second patient year

A 1811 . 16[-47, 15]
B* 4186 -] 2.0[-3.8, -0.3]
C 3152 = -1.4[-36, 0.8]
D* 2406 —— 25[-4.6, -0.4]
E* 3520 e 02[-1.7, 2.2]
F* 2006 ——r 0.2[-2.9, 2.5]
G 2956 Com 0.8[-27, 1.0]
H 4479 o 2.2[-3.7, -0.6]
I 1940 E—— 0.9[-1.9, 3.6]
J 1880 . — 0.2[-2.8, 3.2
K 2571 }—r—{ 05[-27, 1.8]
L* 1460 1 28[-6.1, 0.5]
J-CAP 1450 F— 1.9[-5.0, 1.3]
L - CAP* 906 } | 0.6[-5.6, 4.3]
pooled Effect second patient year 4— -1.1,[-5.2,3.0]

. . ‘ . : ! |
200 -15.0 -10.0 5.0 0.0 5.0 10.0 15.0

Difference in Difference (days in inpatient treatment)

Fig. 2 Change in inpatient days, first and second patient year, FIT vs. routine hospitals

CAP =Department of child and adolescent psychiatry. *=FIT hospital with FIT-like pre-existing contract. Difference in Difference =The difference
in difference (DiD) estimate compares the average change in the outcome over time for the FIT hospital in comparison to the average change
in time in routine care. Thus, greater increase over time in the FIT hospital compared to routine care are associated with a positive DiD estimate
and vice versa
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Table 2 Pooled effects, inpatient care, PIA contacts and treatment continuity with, without CAP and CAP only

Pooled estimate
Outcome with CAP (95% ClI) without CAP(95% Cl) CAP only (95% Cl)

1styr 2nd yr 1styr 2nd yr 1styr 2nd yr
Inpatient care (days) -5.1(-9.2,-1.1) -1.1(-5.2,3.0) -52(-92-1.2) -1.1(-5.1,29) -4.2(-256,17.1) -1.9(-50,1.3)
PIA contacts 03(-17,23) 0.1(-19,2.1) 0.6(-14,26) 0.1(-19,22) -1.2(-79,55) -0.3(-7.0,64)
Treatment continuity (odds ratio) 14(1.1,1.8) 1.2(09,1.6) 1.3(1.0,1.8) 1.2(09,1.6) -02(-15,1.2) 0.7 (-0.7,2.0)

Due to the low number of cases among CAP cases for the outcome day care, the pooled estimate generally included no patients from the CAP for this outcome and

did not need to be considered here

CAP Department of child and adolescent psychiatry, 1st yr. First patient year, 2nd yr. second patient year, PIA Psychiatric outpatient department at hospital

Association between day-care days and PIA contacts

In FIT hospitals that had a statistically significant increase
in PIA contacts in both years (Fig. 4), the utilization of day-
care treatment was statistically significantly lower in the
first year compared to standard care (Fig. 3). This obser-
vation also held true in the reverse case, so that those FIT
hospitals with statistically significantly fewer PIA contacts
in both years claimed statistically significantly more day-
care treatment days in the first patient year. The correla-
tion estimate assessing the association between day-care
and PIA revealed an inverse association during the first
patient year (r=-0.46, p-value: 0.14) meaning the higher
the number of days in day-care treatment the lower the
number of PIA contacts and vice versa (Table 3). This asso-
ciation, however, was not statistically significant. During
the second patient year, the association was weak (r=0.15,
p-value: 0.63).

Treatment continuity

The pooled estimator of treatment continuity was greater
in the FIT hospitals than in routine care, in both the first
(OR: 1.4, 95% CI: 1.1, 1.8) and second patient year (OR: 1.2,
95% CI: 0.9, 1.6) (Fig. 5). In the majority of the FIT hospi-
tals, treatment continuity was greater than in routine care.
In addition to the hospitals that already provided more PIA
contacts (see Fig. 4), which is also counted as outpatient
contact, the FIT hospitals E and L also showed an addi-
tional increased continuity of treatment compared with
routine care despite fewer PIA contacts. Patients treated at
FIT hospital E had more “at-least-one contacts” within 30
days after inpatient treatment in a PIA or with a psycho-
therapist compared to routine care during the first patient
year. On the other hand, patients treated at FIT hospital
L had more “at-least-one contacts” with a resident medi-
cal specialist for adult or child and adolescent psychiatry
(Table 4). The sub-group analysis without CAP showed
a slightly lower treatment continuity for the first patient
year (Table 2 and Fig. S3). This result was, in contrary to
the overall meta-analysis, no longer statistically significant

(OR: 1.3, 95% CIL 1.0, 1.8). The descriptive data can be
found in Table S4.

Influence of FIT-like pre-existing contracts

We also investigated the influence of FIT-like pre-existing
contracts on all four above described outcomes (Table 5).
Our results indicate that there is no significant difference
in the pooled estimate in all four outcomes between those
FIT hospitals with such precursor contract in comparison
to those without.

Discussion

Principle findings

Our results indicate that implementing a global financing
structure together with innovative integrated treatment
programs leads to reduced inpatient days, increased non-
inpatient treatment and enhanced treatment continuity
among adult patients treated in psychiatric hospitals in
Germany.

Our meta-analysis aimed at comparing different FIT
hospitals in Germany using the same methodology across
all FIT hospitals to gain an overall estimate of FIT hospi-
tals’ effectiveness. However, each FIT hospital is unique
with individual circumstances (e.g. treated patients,
local and regional partners and infrastructure as well
as FIT experience). Thus, there is no all-encompassing
FIT model that may be generalized over sites making
cross-hospital comparison difficult [26]. The aim of our
research was to provide on the one hand an overview of
each FIT hospital in comparison to other FIT hospitals
and on the other hand, calculate a pooled estimate for a
general message keeping in mind that FIT hospital cir-
cumstances vary.

Inpatient, day-care and PIA treatment

Inpatient treatment days were avoided in the majority of
FIT hospitals, especially in the first patient year. In agree-
ment with our results, studies showed that the length of
inpatient stays was reduced in flexible integrated care
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FIT Hospital No. of patients Estimate [95% CI]
First patient year

A 1853 E— 2.1[-4.1,-0.0]
B* 4298 e 3.4[4.2,-2.6]
c* 3240 =] 3.1[1.8, 4.3]
D* 2519 —— 6.3[4.6, 8.0]
E* 3641 e 41[31, 5.1]
F* 2080 fom 6.3[4.8, 7.8]
G 3082 F—=— 109[95 124]
H 4751 Fa| 32[22, 41]
I 2033 ] -1.8[-3.1,-0.4]
J 1954 ——— 0.7 [-1.1, 2.5]
K 2718 S —— 8.3[6.5,10.0]
L* 1542 I 0.9[-1.1, 2.9]
pooled Effect first patient year —+ 3.0, [-0.6,6.7]
Second patient year

A 1811 F—— 0.1[-1.9, 2.2]
B* 4186 ] 0.5[-1.4, 0.3]
c* 3152 E 0.4[-1.6, 0.8]
D* 2406 o — 0.9[-0.8, 2.6]
E* 3520 m 0.5[-0.5, 1.6]
F* 2006 Lo 0.6 [-0.9, 2.2]
G* 2956 [m 0.3[-1.1, 1.8]
H 4479 . 0.7 [-0.3, 1.6]
I 1940 | = 11[-0.2, 2.5]
J 1880 ——] 0.2[-2.0, 1.6]
K 2571 l 0.3[-21, 14]
L* 1460 F——q 0.2[-2.2, 1.8]
pooled Effect second patient year + 0.2,[-3.4,3.9]

. . ‘ . ‘ . |
20,0 -15.0 -10.0 5.0 0.0 5.0 10.0 15.0

Difference in Difference (days of treatment in day care)
Fig. 3 Change in day-care days, first and second patient year, FIT vs. routine hospitals

*=FIT hospital with FIT-like pre-existing contract. Due to the low number of cases, the CAP (Department of child and adolescent psychiatry)

was excluded from this analysis. Difference in Difference =The difference in difference (DiD) estimate compares the average change in the outcome
over time for the FIT hospital in comparison to the average change in time in routine care. Thus, greater increase over time in the FIT hospital
compared to routine care are associated with a positive DiD estimate and vice versa
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FIT Hospital No. of patients Estimate [95% Cl]
First patient year

A 1815 =] 3.7[2.8, 4.6]
B* 4207 56[4.9, 6.4]
c* 3198 fa] -1.6[-2.3,-1.0]
D* 2457 ‘- 1.0[0.4, 1.5]
E* 3584 fu| 1.2[-1.7,-0.7]
F* 2031 fm] -15[-2.2,-0.9]
G* 3018 — 0.6[-0.1, 1.3]
H 4663 L2 12[0.8, 1.6]
I 2004 M 1.9[1.3, 2.5]
J 1877 R H 0.4[-1.0, 0.3]
K 2647 Fu-| 0.7 [-1.3,-0.1]
L* 1508 F—— -1.2[-2.3,-0.1]
J-CAP 1433 -3.1[-3.8,-2.3]
L - CAP* 892 — 0.6 [-0.0, 1.3]
pooled Effect first patient year + 0.3,[-1.7,2.3]
Second patient year

A 1752 =] 23[15, 3.2]
B* 4063 Cm 16[0.8, 2.3]
c* 2314 fu -0.5[-1.1, 0.1]
D* 1427 ] 0.1[-0.4, 0.7]
E* 3396 S 1.2[-1.7,-0.7]
F* 1913 Fu -1.1[-1.8, -0.5]
G* 2852 | 0.2 [-0.5, 1.0]
H 4355 L] 0.3[-0.1, 0.7]
I 1888 | m 0.8[0.2, 1.4]
J 1792 e 0.5[-1.1, 0.2]
K 2468 . -05[-1.1, 0.1]
L* 1399 b 0.1[-1.2, 1.0]
J-CAP 1409 =] -0.8[-1.5,-0.1]
L - CAP* 880 =] 0.3[-0.3, 0.9]
pooled Effect second patient year + 0.1, [-1.9,2.1]

Fig. 4 Change in number of PIA contacts, first and second patient year, FIT vs. routine hospitals

T T
20 00 2.0
Difference in Difference (PIA contacts)

CAP=Department of child and adolescent psychiatry. *=FIT hospital with FIT-like pre-existing contract. Difference in Difference =The difference
in difference (DiD) estimate compares the average change in the outcome over time for the FIT hospital in comparison to the average change
in time in routine care. Thus, greater increase over time in the FIT hospital compared to routine care are associated with a positive DiD estimate

and vice versa
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Table 3 Correlation, day-care days and PIA contacts

r p-value df
First patient year -0.46 0.135 10
Second patient year 0.15 0.631 10

r Correlation, df Degree of freedom

programs (which share components of FIT care) com-
pared to routine care [47]. Lambert et al. [48] found a
reduction of psychiatric inpatient days in a group of
patients with schizophrenia treated by an assertive com-
munity treatment (ACT)-based integrated care program
compared to routine care. Another study analyzing the
average length of hospital stay among older patients in
FIT hospitals also showed shorter hospital length of stay,
especially among those FIT hospitals that exclusively
treat FIT patients [49].

The flexibility gained by the hospital leads to imple-
mentation of treatment concepts developed by the hos-
pital. These treatment concepts differ in part in design
and implementation between the FIT hospitals, as can
be seen, among other things, from the different effects
on the day-care treatment days and PIA contacts. Day-
care treatment utilization was higher in the majority of
FIT hospitals compared to routine care during the first
patient year. PIA contacts were higher in some and lower
in some in the first and second patient years. Further-
more, the number of day-care days and PIA contacts
seemed, as expected, to be inversely correlated, even
though the correlation was not statistically significant.
One reason for not reaching statistical significance could
be the lower power as only 12 data points instead of 14
could be included with data for the CAPs missing. The
effect size was, nonetheless, strong for the first patient
year. Due to different treatment concepts in the FIT hos-
pitals, reduced inpatient days were presumably compen-
sated either by an increase in day-care treatment days
or by more PIA contacts. Therefore, a significant overall
effect on both target parameters could not be assumed.
Three FIT hospitals (D, G and H), on the other hand,
increased the utilization in both day-care and PIA treat-
ment. This suggests a strengthening of both settings in
these FIT hospitals. Qualitative research has also shown
that the implementation of a GTB for a shift from in- to
outpatient treatment (within the hospital) is crucial for
the process of change [23].

The effects were strongest in the first patient year. Even
though some effects might seem small in number, they
imply desired changes for the health care system. For
example, a reduction of 5.1 inpatient days in the first and
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1.1 in days in the second year could be extrapolated to
all psychiatric hospitals in Germany. This would result in
about 13,000 fewer inpatient beds [50]. These resources
could be used for patient-tailored treatment, such as PIA,
day-care or home treatment.

Treatment continuity

Treatment continuity within the psychiatric sector
increased more strongly in the majority of the FIT hos-
pitals compared to routine care. Across all FIT hospi-
tals, greater treatment continuity was evident. Since the
PIA was also taken into account considering treatment
continuity, a strengthening of the PIA can also lead to a
strengthening of treatment continuity. In two FIT hos-
pitals, however, the number of PIA contacts did not
increase, but treatment continuity was strengthened. The
individual reports of each FIT hospital [35] showed that
the contact to a resident medical specialist for adult or
child and adolescent psychiatry within the 30 days after
hospital stay was higher in one of the two hospitals.
The other hospital showed higher use of PIA and psy-
chotherapist for a contact within 30 days. This indicates
that there is an additional effect of enhancing treatment
continuity among some FIT programs and that even
if the number of contacts in PIA decreased, PIA treat-
ment could still be used to offer a “bridging” treatment
following discharge from inpatient treatment. As men-
tioned above, one of the goals of the law §64b SGB V is
to overcome the strong fragmentation in the German
psychiatric health care system. However, all FIT hospi-
tals evaluated here focused on the treatment within the
hospital itself. Our definition of treatment continuity,
nonetheless, included both cross-sectoral (contact with
resident physicians outside hospital setting) and cross-
setting (contact with PIA) collaboration. Cross-sectoral
treatment continuity was strengthened in some FIT hos-
pitals, while in other FIT hospitals more cross-setting
treatment continuity was visible. Cross-setting treatment
continuity, nonetheless, did not need to include the same
personnel in our analyses. Information on who treated
the patient was not available in our dataset. Other stud-
ies, however, showed increased continuity of care with
the same personnel among one FIT hospital compared to
routine care [8, 51]. Enhancing continuity of treatment,
in both cross-sectoral and cross-setting collaboration, is a
key objective among all FIT hospitals, along with increas-
ing the number of non-inpatient services. Schwarz et al.
[23] also acknowledges that GBTs only partially address
the problem of fragmentation in the German psychiatric
health care system as long as they are limited to the
hospital sector.
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FIT Hospital No. of patients Estimate [95% CI]
First patient year

A 1592 =] 1.9[1.7, 2]
B* 2901 m—| 1.3[1.1,1.4]
c* 2982 Fme 0.7[0.6,0.9]
D* 2028 }—.—| 1.4[1.2,1.5]
E* 3391 - 1.3[1.2,1.4]
F* 2024 |-=— 1.2[1.0,1.4]
G 2657 Fm| 1.0[0.8, 1.1]
H 3008 - 1.5[1.3, 1.6]
[ 1458 - 1.7[1.5,1.9]
J 1699 = 1.1[0.9, 1.3]
K 2647 =] 1.0[0.9, 1.2]
L* 1525 =] 1.3[1.1, 1.5]
J-CAP 939 -] 0.7[0.5, 1.0]
L - CAP* 540 —— 0.5[0.2,0.9]
pooled Effect first patient year + 1.4,[1.1,1.8]
Second patient year

A 321 ] 1.7[1.2, 2.3]
B* 638 e 1.5[1.2,1.9]
c* 672 e 0.9[0.5, 1.2]
D* 398 E—— 1.0[0.5, 1.4]
E* 655 o — 1.5[1.2, 1.8]
F* 384 —e—r 0.9[0.5, 1.4]
G* 413 }——-—| 1.1[0.7, 1.6]
H 692 e 1.4[1.1,1.7]
[ 344 }—-—| 1411.0,1.8]
J 292 e 0.9[0.4, 1.5]
K 404 }—-—{ 1.0[0.5, 1.4]
L* 276 e ——— 0.6[0.0,1.2]
J-CAP 198 E—— 0.8[0.3, 1.4]
L - CAP* 94 | | 3102240
pooled Effect second patient year —f 1.2,[0.9,1.6]

. ‘ ; : ‘ ‘ ; ; |
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45
Odds Ratio

Fig. 5 Change in treatment continuity, first and second patient year, FIT vs. routine hospitals, Odds Ratios

Treatment continuity =outpatient treatment within 30 days after hospital discharge. CAP =Department of child and adolescent psychiatry, number
of cases=number of cases with inpatient treatment and at least 30 days of follow-up time, *=FIT hospital with FIT-like pre-existing contract,
Difference in Difference =The difference in difference (DiD) estimate compares the average change in the outcome over time for the FIT hospital

in comparison to the average change in time in routine care. Thus, greater increase over time in the FIT hospital compared to routine care are

associated with a positive DiD estimate and vice versa
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Table 4 Setting of treatment continuity
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Differences of % between FIT and RC PIA Resident medical specialist for Psychotherapist
Patients with at least one contact to ... within adult or child and adolescent
30 days after hospital discharge psychiatry

FIT vs.RC FIT vs. RC FIT vs.RC
FIT hospital 1styr 2nd yr Istyr 2nd yr 1styr 2nd yr
A +16.9 +19.9 +5.0 -39 +26 +03
B® +183 +16.9 -9.6 44 -09 +1.7
c 54 -2.5 -4.2 -2.6 +15 +39
D? +17.0 +11.0 -7.5 -8.7 -18 -19
E° +4.8 -09 -0.6 +52 +32 +24
Fe +10.7 +3.0 -55 +0.7 +13 +4.5
G* +7.7 +6.9 -7.3 -49 -0.5 -38
H +18.7 +18.7 -2.5 -10.5 -0.1 -8.0
| +10.8 +153 +29 -0.2 -1.8 -25
J +0.8 +7.7 +14 -6.7 -2.1 -3.8
K +29 -64 +15 +6.8 -14 -5.1
L® -24 -8.7 +126 -0.1 -4.3 -5.1
J—CAP -55 -2.2 +13 +39 -6.4 +0.2
L°—CAP -0.7 -4.8 -4.4 +174 -11.1 +174

FIT Flexible and integrated treatment =those hospitals with innovative financing and treatment forms (intervention group), RC Routine care, PIA Psychiatric outpatient
department at hospital, 7st yr. First patient year, 2nd yr. Second patient year, CAP Department of child and adolescent psychiatry

2 FIT hospital with FIT-like pre-existing contract

Influence of CAP, FIT-like pre-existing contracts and first
patient year

We decided to conduct sub-group meta-analyses exclud-
ing patients treated in CAP and only considering CAP
patients, as the treatment, the conditions and circum-
stances of psychiatric treatment of children and youth
differ from those of adults, and hence need separate con-
sideration. Excluding all patients treated in CAP showed
minor effects on the overall meta-analysis results. How-
ever, the pooled estimate for treatment continuity, which
just reached statistical significance in the overall meta-
analysis, was no longer significant excluding CAP. The
main reason for the non-significance in the sub-group
analysis is the broader confidence interval, which is due
to the missing two units (two CAPs), hence a loss in sta-
tistical power. Due to the low number of FIT hospitals
with CAP, we did not conduct separate analyses on CAP

Table 5 Meta-regression effect sizes of FlT-like pre-existing

contracts

Outcome Slope estimate p-value
Inpatient care days -0.8 0.771
Day-care days -24 0370
PIA contacts -0.2 0.885
Treatment continuity 0.1 0.562

only. As the effects in CAPs, however, might different
from adult psychiatry, further evaluations on FIT hospi-
tals including CAP or on solely CAP are needed.

Previous analyses [28, 29, 35] on the effectiveness of
FIT hospitals considering only patients being treated
within the first year after FIT program onset showed a
clear difference between those FIT hospitals that freshly
started from routine care and those with a FIT-like pre-
existing contract prior to FIT start. In contrast, our anal-
yses including patients with study inclusion in the first
three years showed no evidence of different effectiveness
for FIT hospitals with and without a precursor contract.
The analysis presented here was the first to be able to
present results including patients from more than just
the first year after FIT program start. Thus, new projects,
i.e., without FIT-like precursor contracts, appear to be
similar to those with precursor contracts within the first
three FIT years with regard to the parameters examined
here. Von Peter et al. [26] also stated that there seems to
be an introductory phase when initiating new FIT pro-
grams. The degree of FIT implementation showed an
effect, and staff evaluations were higher for departments
with at least two years of history of FIT activity [26].

The largest effects were obvious in the first patient year
with highest treatment needs during this initial treatment
phase compared to later treatments. As the absolute
numbers were higher, the relative difference could also be
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larger. Potential disincentives of FIT hospitals could have
been to provide less inpatient together with less day-care
and outpatient care as funding was already provided, and
that patients might not receive adequate treatment after
hospital discharge. However, this was not the case look-
ing at treatment continuity. Patients were better inte-
grated in the outpatient system compared to routine care.
Nonetheless, hurdles for a stronger cooperation between
hospitals and outpatient care providers are still present.
Current FIT contracts only focus on treatment within
FIT hospitals. Due to the historically strong separation of
these sectors, a smoother cooperation between the sec-
tors to assist patients navigating in the health care system
is urgently needed.

Strengths and limitations
The evaluation EVA64 is the largest scientific evalu-
ation of its kind in the psychiatric field in Germany.
Our analyses are based on data from more than 70 SHI
funds and on more than 36,000 patients, each with
an observation period of three years (one year before
plus two years after study inclusion). Furthermore, we
evaluated twelve FIT hospitals using the same method
and compared their results. This is the first study that
analyzes the results of patients being included in the
first three years after FIT program start. This allowed
investigating the change in those FIT hospitals that
started from routine care. Further, we included almost
all psychiatric diagnoses portraying the whole spec-
trum of psychiatric treatment vs. only focusing on
one or two diagnostic groups. The EVA64 study also
focusses on other outcomes of FIT hospitals compared
to routine care, i.e. sick leave, discontinuation of con-
tacts, physician and hospital hopping, re-admission
rate, comorbidity, mortality, disease progression, guide-
line adherence, costs and cost-effectiveness [37]. Their
results are provided on a FIT hospital single basis [35]
(German only) and are not in the focus of this manu-
script, but results across FIT hospitals will be published
separately. Even though the consideration of children
and youth were emphasized by law [18], only few FIT
programs were implemented in CAPs. We could only
include two CAPs in this analysis, and hence draw
no firm conclusion for younger patients yet. Further
research is needed here. A comprehensive evaluation of
the FIT program of another CAP has already started [52].
Looking at the effectiveness of FIT hospitals, claims
data offer strong evidence concerning the parameters
analyzed here. SHI data deliver a complete and unbi-
ased, prospective and patient-related image of in- and
outpatient utilization (including PIA) [36]. However,
information on patient-centered outcomes such as
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quality of life, treatment satisfaction or disease sever-
ity cannot be drawn from claims data. Further research
is necessary here as only the combination of both per-
spectives can answer whether the changes in the mode
of treatment found here are accompanied by more,
for example, treatment satisfaction or less psychoso-
cial impairment. In the end, both perspectives and the
strengths of both are inevitable as supported by fur-
ther studies [53]. In addition, the available data did not
allow looking at increased collaboration between dif-
ferent settings within the hospital or at change of reha-
bilitation utilization. We investigated cross-sectoral
treatment continuity, which was the focus of the FIT
hospitals. Furthermore, the specific components of FIT
hospitals that lead to changes in mode of patient treat-
ment within hospitals such as continuity of treatment
team or multi-professional cooperation and the factors
that lead to FIT program adoption are not in the focus
of this analysis and can be found elsewhere [7, 19].

Conclusions

Our analysis suggests the effectiveness of FIT programs
among adults considering the parameters analyzed here.
However, due to the heterogeneity of treatment con-
cepts, framework conditions and design of the individual
contracts, the individual evaluation of each FIT hospital
is still important. Nonetheless, this cross-FIT hospital
analysis compares and summarizes the individual results
and allows for a cross-FIT hospital overview. The results
presented here generally recommend the continuation
of the model projects (GBT & FIT), taking into account
individual concepts and local conditions. Comparable
changes in financing structures could also affect treat-
ment routines in other countries.
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DiD  Difference in Difference

FIT Flexible and integrated treatment
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SHI Statutory health insurance

RC Routine care
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Continentale Betriebskrankenkasse;

DAK-Gesundheit (merged with BKK Beiersdorf as of 01.07.2016);
Daimler Betriebskrankenkasse;

Debeka Betriebskrankenkasse;

Deutsche Rentenversicherung Knappschaft-Bahn-See;
DIE BERGISCHE KRANKENKASSE;

Die Schwenninger Krankenkasse;

energie-BKK (merged with E.ON BKK as of 01.01.2017);
Ernst & Young BKK;

HEK — Hanseatische Krankenkasse;

hkk;

IKK Stdwest;

IKK classic;

Kaufméannische Krankenkasse — KKH;

Merck BKK;

mhplus Betriebskrankenkasse (merged with Metzinger BKK as of 01.01.2019);
Novitas BKK;

pronova BKK (merged with BKK Braun-Gillette as of 01.01.2017);
R+V BKK;

SBK Siemens-Betriebskrankenkasse;

SIEMAG BKK;

SKD BKK;

Sozialversicherung fur Landwirtschaft, Forsten und Gartenbau;
Stidzucker BKK;

Techniker Krankenkasse (TK);

Thuringer Betriebskrankenkasse (TBK);

Vaillant BKK;

Wieland BKK;

WMEF Betriebskrankenkasse
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