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Treatment guidelines recommend home treatment (HT) as an effective alternative to

inpatient treatment for individuals with severe, acute mental illness (SAMI). Nevertheless,

HT is largely unfamiliar in German-speaking countries. Here we examined the utilization

and effectiveness of HT services newly implemented in a large hospital setting in

Switzerland. We used a naturalistic observational study design including patients (n =

201, 18–65 years, 65.7% females) with SAMI who received HT between June 2016

and December 2017. HT patients were compared with a crude inpatient sample (n =

1078) and a matched inpatient sample (n = 201). Propensity-score matching was used

to control for personal characteristics. Treatment outcomes were compared between

HT patients and the matched inpatients based on routinely obtained medical data. The

results showed that the HT sample consisted of more females (+21%), older (+4 years),

and better educated (+10%) patients with more affective disorders (+13%) and less

substance use disorders (−15%) as compared with the crude inpatient sample. The

severity of symptoms was the same. After matching, there were no significant differences

in the proportion of readmissions (36%), the duration until readmission and scores

of the Health of the Nation Outcome Scales (HoNOS). The treatment duration of HT

patients was significantly longer and, post-treatment, scores on the Global Assessment

of Functioning scale (GAF) were significantly better. We conclude that HT is an effective

treatment option for patients with SAMI also in Switzerland concerning the reduction of

hospital days, the improvement of symptoms and functioning and readmission rates.

HT cannot fully replace hospital admissions in all cases and HT may be beneficial for

particular groups of patients (e.g., females and individuals with affective disorders). The

study further shows the potential value of propensity-score matching in health care

service research.
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INTRODUCTION

Home treatment (HT) is an evidence-based alternative to
inpatient treatment for patients with a severe, acute mental illness
(SAMI) and is explicitly recommended by current treatment
guidelines (1, 2). Instead of a hospital stay, patients are treated
at their homes by a multidisciplinary and mobile professional
team in episodes of acute mental illness (3, 4). Unlike to English-
speaking (e.g., U.K., USA, Canada) and other countries such as
Norway, Italy, France, and the Netherlands, HT services have not
yet been widely established in German-speaking countries (5),
most likely due to different cultural backgrounds and psychiatry
service histories. Therefore, it is unclear whether HT is as
effective as inpatient treatment in Switzerland, considering its
particular financing and care structures (6).

In 2016, the University Hospital of Psychiatry Zurich, which
is the largest psychiatric hospital in Switzerland, established HT
services with capacity of up to 18 patients at a time. These
HT services are intended as an alternative for patients with
SAMI—patients with illness duration > 2 years and Global
Assessment of Functioning (GAF) scores < 50 (7)—and need
for inpatient treatment who are aged between 18 and 65 years,
voluntarily admitted and with permanent residence in the urban
and periurban surrounding of the city of Zurich. Patients can
be assigned to HT by resident physicians or change to HT after
initial or intermediate inpatient stays. There are no predefined
exclusion criteria for any diagnoses, however, HT services are
limited to patients with health insurance companies that agreed
to pay for this service, which is true for about 50% of all health
insurances. Moreover, patients with delirious syndromes and
acute intoxications are excluded as well as acute risk of self-harm
or harm to others. In case a patient meets the criteria for HT,
the physician in charge discusses this treatment option with the
patient considering his or her preferences and the HT occupancy
rate.

The multiprofessional HT team consisting of physicians,
nurses, one psychologist, one occupational therapist, and one
social worker provides daily home visits, i.e., at least one
(up to three) visit by nursing staff per day, and at least two
consultations by physicians per week. If desired, patients can
also use other hospital services (e.g., physical exercise therapy,
vocational therapy, internal medicine). The team offers 24/7
accessibility.

The HT implementation is in line with the model guidelines
described by Gühne et al. (8). Key characteristics of such
services are mobile and multiprofessional teams, rapid access,
frequent home visits, a 24-h service and the provision of
different treatments, such as medical, psychological and social
interventions (9). The HT team also has a “gatekeeping”—
function, which aims to prevent unnecessary hospital admissions
(8). The treatment duration should be similar to hospital stays
(5). Although there are no strict exclusion criteria, HT is not
suitable for uncooperative patients and individuals at risk of self-
harm or harm to others (10). Previous research showed that HT
can reduce inpatient stays and hospital admissions during acute
episodes. Studies also demonstrated that HT was associated with
improved cost-effectiveness, satisfaction of patients and relatives
and reduced withdrawals when compared to treatment-as-usual

(8, 11–13). In particular, patients with children often are
interested in being treated at home (14). However, more evidence
is needed concerning treatment duration, readmission rates,
psychosocial outcomes, and characteristics of HT users (5).

Although randomized controlled designs are considered as
“gold standard” to estimate causal treatment effects, such trials
are not always feasible due to ethical or logistical reasons (15,
16). Moreover, limitations referring to external validity must
be considered. For naturalistic observations, there are good
statistical methods such as regression models or propensity-
score (PS) matching that can be used to control covariates for
interfering causal links between intervention and outcomes (17–
19). PS matching reduces the number of covariates that need
to be controlled for in the outcome model. When appropriately
applied, PS matching can produce the same results as obtained by
randomized controlled designs (20, 21).

Here we addressed two scientific general goals: (1) to
investigate service utilization in routine care by comparing
patients’ characteristics between the HT sample and the crude
inpatient sample and (2) to examine the effectiveness of HT
services by comparing treatment outcomes between the HT
sample and a matched inpatient sample. For these purposes,
a naturalistic observational study-design with PS matching
analysis was applied using routinely obtained medical data.
We were interested in the following outcomes: treatment
duration, reduction of symptoms and increase of functioning,
circumstances at discharge, proportion of readmissions, duration
until the next readmission, and duration of the readmission
period. As HT provides the same range of therapies as the
conventional inpatient treatment, we hypothesized that the
effectiveness of HT is not inferior to inpatient treatment.

MATERIALS AND METHODS

Sample and Data Collection
The present study included all patients who were treated in
either HT or hospital during the study period from June 2016
until December 2017 and meeting the inclusion criteria provided
below. We wanted to examine a study period of at least 1 year to
compensate for monthly variations including a 6-month follow-
up period to calculate the readmission rates. In compliance
with the guidelines of the implemented HT services, we set
the following inclusion criteria: Patients had to be between
18 and 65 years of age, in need of inpatient treatment, and
of a treatment duration of 48 h or more, voluntarily admitted
or transferred from inpatient setting voluntarily, and with a
permanent residence.

The HT-setting included 201 patients who received 239
treatment episodes. In case when the same patients were treated
more than once during the study period, we included only the
primary treatment episode (= first case) of each HT patient.
Thus, the final sample included n = 201 treatment episodes of
different HT patients. A treatment episode encompassed the sum
of all days treated in HT and if required hospital days directly
before, during or after HT.

The control group included in-patients who have been treated
only in hospital during the study period in one of the eight wards
of the Center for Acute Psychiatric Disorders of the University
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Hospital of Psychiatry Zurich and who met the above-mentioned
inclusion criteria. The sample of the control group included n
= 1078 in-patients who received 1,459 treatment episodes in
hospital. Again, we selected only the primary treatment cases.
We also excluded other cases of patients that had been treated
both in hospital and in HT during the study period in order to
avoid that those cases would get matched with themselves. The
crude inpatient sample therefore included n = 1078 treatment
episodes of different inpatients. The matched inpatient sample
was selected from the crude inpatient sample and, consequently,
included n= 201 inpatients.

We retrieved the data from routine medical data records of
the patients. These data have to be collected by federal law in
Switzerland (22). Trained physicians who were in charge at the
time of the patients’ admission and discharge assessed the data.
We checked reliability and validity of the data by comparing
selected variables with those obtained from other data sources
(e.g., accounting systems). The use of such routine data for
evaluating health care services has the advantage of providing
comprehensive and objective data for every patient (23).

As the data of interest were anonymized prior to access to the
study, approval of an institutional review board was not required
according to the relevant regulations. The local ethic committee
KEK provided a declaration of non-competence for this study.

Control and Outcome Measures
Control Variables

We used the following mentioned control variables to compare
the HT sample with the crude inpatient sample and selected them
based on (theoretical) associations with both, the assignment
to the treatment modality (HT vs. inpatient treatment) and
the outcome variables (24). First, we selected sociodemographic
variables (gender, age, education, employment status, and
Swiss citizenship) and psychiatric diagnoses (main psychiatric
diagnosis and number of secondary diagnoses) which were
associated with levels of symptoms assessed by the Health of the
Nation Outcome Scales (HoNOS) in previous research of the
same population (25). Total score on the HoNOS at admission,
HoNOS items 1-3 at admission (problems due to harm to others,
risk of self-harm, problems related to drug use), GAF score at
admission and number of previous hospital stays were used as
control variables in line with HT guidelines that emphasize that
HT is an alternative for in-patients with severe mental illness, but
less suitable for patients at risk for self-harm, risk to others, and
problems related to drug use (8–10). The HoNOS range from 1
to 48, with higher scores denoting worse health (26). The GAF
scale ranges from 1 to 100 with higher scores indicating better
functioning (27).

The following variables were dichotomized and used as
matching variables in the PS analysis: gender (male vs. female),
education (higher educated [grammar school, higher vocational
education, university] vs. other [no education, compulsory
education, vocational education, unknown], employment status
(employed vs. unemployed), citizenship (Swiss citizenship vs.
other), F1 diagnosis (yes vs. no), F3 diagnosis (yes vs. no),
secondary diagnoses (present vs. not present), and HoNOS items
1–3 at admission (yes vs. no). Age, HoNOS total score and

number of previous hospital stays were used for the PS matching
on a continuous scale. Further variables such as F2 diagnosis
or GAF scores were not used as matching variables in the
final model as they provided no additional value for achieving
balanced groups.

Outcome Variables

We assessed the following outcome variables for both, the HT
sample and the matched inpatient sample: Treatment duration,
levels of symptoms and functioning, circumstances of discharge,
proportion of readmissions, duration until the next readmission,
and duration of the readmission period. We calculated the
total treatment duration of the HT patients by summing up all
treatment days that the patients received in the HT-setting and
the inpatient setting (directly before, during, and after HT) of
each treatment episode. The following measures were assessed
at discharge to determine the severity of symptoms and level of
functioning: Health of the NationOutcome Scales (HoNOS) (26),
Global Assessment of Functioning (GAF) scale (27), and Clinical
Global Impression (CGI) improvement scale (2–4= improved, 5
= no change, and 6–8 = worse) (28). In HT patients, HoNOS,
GAF and CGI were assessed at admission and at discharge of
the entire treatment episode, independent of whether they had
been treated in an inpatient setting before or after receiving HT.
Missing values on these scales were due to treatment durations
<7 days where scales were not completed (22). Circumstances
at discharge were assessed by the proportion of patients who
terminated treatment bymutual agreement and the proportion of
patients who were able to stay at home after discharge. Treatment
duration, duration until the next readmission and duration of
the readmission period were measured in whole days. Variables
related to readmission were reported for cases treated between 1
June 2016 and 30 June 2017 to ensure a follow-up period of at
least 6 months after discharge.

Statistical Analyses
Before PS matching, differences in control variables between the
HT sample and the crude inpatient sample were tested using t-
tests and chi-squared tests for independent samples. Given 201
patients (alpha = 0.05, beta = 0.80), we could expect to find
differences of small effects (29). After the PS matching, we used t-
tests and McNemar-tests for dependent samples. We applied PS
matching using a 1:1 ratio with the nearest neighbor matching
procedure without replacement. This method is recommended
if sample size of the control group is at least 3–4 times larger
than that of the treatment group, which was the case in the
present study (30). (Other selection procedures, such as optimal
matching using 1:2 ratio and caliper matching with a standard
deviation-width equal to 0.2 of the logit of the PS produced
less balanced samples). We conducted the PS matching analysis
following the recommendations of Olmos and Govindasamy (30)
and Randolph (31), including a balance check of the matching
results and sensitivity analysis of three main outcomes. For
the balance check of the matched groups, we performed an
omnibus chi-square test (32). In addition, we examined the
standardized differences between the two groups for all control
variables, which should be smaller than 0.25 (33). We performed
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a sensitivity analysis based on themethod of Rosenbaum to detect
biases not identified in the results of non-parametric tests. A
gamma value close to 1 indicates that the results are sensitive to
bias (34). We used R software (35) with the package matchIt (36)
for estimating PS by logistic regression and the packages RItools
(37) and matching (38) for balance and sensitivity checks. Other
statistical analyses were performed using IBM SPSS, version 23
for Windows (IBM Corp. 2015). Statistical significance was set at
the 5% level.

RESULTS

Utilization of HT and Sample Description
Between June 2016 and December 2017, 201 patients received
HT, of whom 54.2% were assigned directly to HT and 45.8%
were assigned to HT after inpatient treatment in a psychiatric
ward. Only 25 (12.4%) patients needed hospital days during or
after HT. These patients were more likely to have a substance
use disorder (F1 diagnosis) and less likely to have an affective
disorder (F3 diagnosis) than HT patients without inpatient days
(p < 0.05). Direct admissions were 1.5 times more likely to have
an affective disorder (F3 diagnosis) and 2.7 times less likely to
have a risk of self-harm compared to admissions via psychiatric
wards. Table 1 (c.f. column “Inpatients before matching”) shows
differences in the control variables between the HT sample
and the crude inpatient sample. HT patients were on average
older, better educated and characterized by a greater proportion
of females and Swiss citizens. In addition, HT patients had
more often an affective disorder (F3 diagnosis) and less often
a substance use disorder (F1 diagnosis). Patients who received
HT did not differ from inpatients with respect to the presence
of secondary diagnoses, severity of symptoms and levels of
functioning (HoNOS item 1-3, HoNOS total, GAF), and the
number of previous hospital stays.

FIGURE 1 | Distribution of Propensity Scores of HT patients (Matched

Treatment Units, n = 201) and inpatients (Matched Control Units, n = 201 and

Unmachted Control Units, n = 877).

Goodness of PS Matching
In order to reduce the initial selection bias, the HT sample
was 1:1 matched with inpatients selected by PS. Graphical
and statistical results of the balance check indicated that PS
matching worked very well (c.f. Figure 1). The non-significant
chi-square value indicated that the groups were balanced in
terms of all control variables (X2

= 5.62 (13), p = 0.959) (32).
The mean distance of all the control variables between the
HT and inpatient group was reduced from 0.0828 to 0.0010,
while lower quartile-differences indicated better matching (31).
Standardized mean differences of all the control variables were
small and varied between 0.00 and 0.13 (24). As expected,
based on these imbalance indices, the control variables did
not significantly differ between the HT sample and the
matched inpatient sample (Table 1; c.f. column “Inpatients after
matching”).

Comparison of Outcome Variables
Between the Matched Samples
Details on differences in outcome variables between the two
treatment modalities are shown in Tables 2,3. Average treatment
duration of the HT patients was 40.5 days and significantly
longer than that of the matched inpatient sample (M = 26.2).
HT patients had significantly fewer hospital days (M = 10.3)
of which 7.8 days were prior to the patient’s transferring to
HT. Changes in symptom severity and levels of functioning
indicate treatment success in both groups: HoNOS and GAF
values were significantly better at discharge in HT patients
(HoNOS: M = 14.1 [p < 0.001]; GAF: M = 67.6 [p <

0.001]) and in inpatients (HoNOS: M = 15.0 [p < 0.001];
GAF: M = 59.0 [p < 0.001]) than at admission (HoNOS:
M = 19.0; GAF: M = 41.0 [HT patients]); HoNOS: M =

18.6; GAF: M = 42.4 [inpatients]). At discharge, GAF values
were significantly better in the HT sample, but the HoNOS
and CGI values did not differ between the two treatment
modalities. The majority of patients in both samples were
able to stay at home after the end of treatment, with only
a small percentage placed in a residential home or referred
to another psychiatric or somatic hospital. The proportion
of patients who terminated treatment by mutual agreement
was significantly higher in HT patients than in inpatients.
Further reasons for treatment termination in HT vs. inpatients
were the physician’s own initiative (4 vs. 6.5%), the patient’s
own initiative (3.5 vs. 8%), absconding (0.5 vs. 3%), suicide
(1 vs. 0.5%), and other reasons not specified (3.5 vs. 3.9%).
Table 3 shows that there was no significant difference in the
proportion or total number of readmissions, the duration until
the next readmission and the duration of the readmission
period between the HT patients and the inpatients admitted
between June 2016 and June 2017. This was also true when
all cases (n = 402) were included of the observation period
between June 2016 and December 2017. Additionally, the
results of the sensitivity analysis indicated that the findings
were overall stable with no hidden biases (gamma values for
treatment duration, duration until the next readmission and
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TABLE 2 | Hospitalization and quality indicators of treatment of matched samples, separated by treatment modality during a 19-month period.

HT Inpatients

n = 201 n = 201 Chi-Square or T-value

Outcome variables % or Mean SD % or Mean SD df P-value

Treatment Duration, Days

Total treatment episode 40.5 27.3 26.2 21.8 6.12 200 < 0.001

Home treatment vs. inpatient days 30.2 19.1 26.2 21.8 2.09 200 0.038

Inpatient days 10.3 20.0 26.2 21.8 7.70 200 < 0.001

HoNOS total, at discharge 14.1 6.5 15.0 6.3 1.45 146 0.150

GAF scale, at discharge 67.4 17.8 59.0 16.7 4.79 192 < 0.001

CGI Improvement Scale, at Discharge

Improved 90.5a 89.6a 1.23 3 0.745

No change 8.0a 8.9a

Worse 1.5a 1.6a

Mutual agreement of treatment termination 87.5 78.1 0.020

At home after discharge 82.6 78.6 0.382

T-tests for dependent samples and McNemar tests were used.

Identical letters indicate no statistically significant difference by Bonferroni-adjusted Chi-square post-hoc tests at P < 0.05.

HoNOS = Health of the Nation Outcome Scales (1-48; higher values = worse); GAF = Global Assessment of Functioning (1-100; higher values = better); CGI = Clinical Global

Impression.

TABLE 3 | Readmissions of matched samples of treatment period between 1 June 2016 and 30 June 2017, separated by treatment modality.

HT Inpatients

n = 103 n = 103

Outcome variables M or % SD M or % SD Chi-Square or T-value df p-value

Proportion of readmissions 36.9 35.9 1.000

Number of readmissions 0.9 1.9 1.1 2.2 0.49 102 0.623

Duration until the next readmission, daysa 295.1 162.7 271.0 160.9 1.09 102 0.279

Duration of the readmission period, daysb 9.6 21.8 11.1 25.8 0.46 102 0.648

T-tests for dependent samples and McNemar test were used.
aData are right-censored by end of December 2017.
bDuration = 0 of data without readmissions; real duration: MHT = 29.1 days and MInpatients = 32.6 days.

total number of readmissions changed to significance at 1.5 and
higher) (34).

DISCUSSION

This study investigated the utilization and effectiveness of HT by
comparing routinely obtained medical data of HT patients with
a crude inpatient sample and a 1:1 PS-matched inpatient sample.
Naturalistic observations showed that the patients who received
HT differed from inpatients receiving conventional treatment
in some respects, including sociodemographic variables and
psychiatric diagnoses, but not with respect to severity of
symptoms and level of functioning at admission. These finding
suggests that particularly females and elderly persons with an
affective disorder consider HT as a valuable alternative to a
conventional inpatient treatment for themselves. Thus, patients’
treatment preferences might be also important to consider
for HT indication. However, previous research showed that
sociodemographic and diagnostic variables were less relevant for

treatment success of HT than being uncooperative and at risk of
self-harm and harm to others (10). The latter factors did not differ
between HT patients and inpatients.

Overall, the results of the PS analysis based on administrative
and clinical outcomes indicated that HT seemed to be an effective
treatment option for individuals with SAMI as suggested by
previous research conducted in other countries (8, 11, 12). PS
matching reduced the number of covariates to compare the
HT patients with a similar inpatient sample. More precisely,
HT was associated with a substantial reduction of hospital
days and mean duration of the HT episodes was within the
recommended time span of four to six weeks (5). Nevertheless,
HT duration was on average 2 weeks longer than the duration
of inpatient treatment. In future, HT episodes could possibly be
reduced by enabling a smoother and more rapid transition from
hospital admission to HT as hospital days before HT accounted
for 19.3% of the treatment duration in total. Both HT and
inpatient treatment showed the same reduction of symptoms
and increase of functioning assessed by the HoNOS (26) and the
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CGI improvement scale (28). The level of functioning of the HT
patients at discharge was even better than that of the inpatients, as
assessed by the GAF scale. This is an important finding, because
one of the major goals of HT is the provision of practical support
in the context of an individual’s social and physical environment
to stabilize and improve levels of functioning (8, 9). It may
also be explicable by the fact, that the HT patients are assessed
concerning functioning in their own domestic environment.
It can be assumed that patients would show higher levels of
functioning compared to the inpatient setting. In addition, the
proportion of treatment termination by mutual agreement was
higher in HT patients, which might be an indication of treatment
satisfaction and a good therapeutic relationship. However, this
cannot be confirmed by the present study as no respective scales
were applied. In most studies, treatment satisfaction has been
reported to be higher for HT services compared to inpatient
treatment (12). Furthermore, there were no between-group
differences in the outcomes concerning readmissions such as
the proportion of readmissions and the duration until the next
readmission indicating long-term effectiveness of HT beyond the
treatment episodes.

This study was based on routinely obtained medical data,
and, thus, specific data such as the patients’ satisfaction and the
burden of their cohabitants could not be analyzed. Despite the
many advantages of routine data in health care service research,
another drawback of routine data might be its uncertain quality
(23). To address this issue, we carefully checked the reliability
and validity of the data by comparing them with other data
sources. Based on this assessment, data quality was considered
sufficiently high. A further limitation of the study might be its
observational study design for drawing causal conclusions. For
instance, the uniqueness of the multiprofessional HT team may
have influenced the results. In contrast to randomized controlled

designs, the outcome assessment was non-blinded. However,
sophisticated PS matching is considered a good method to
remove selection bias in observational studies when randomized
controlled designs are not feasible, potential confounders are
known, and the sample size of the control group is sufficiently
large (30). In this study, the sample size of potential control
cases was very large, and the balance check pointed to successful
PS matching. The sensitivity analysis further suggested that the
results are robust. All data were collected from only one hospital
in Switzerland, thus, results may not be generalized for the whole
country. However, the examined HT services are included in one
of the largest psychiatric hospitals in Switzerland with an urban
and periurban catchment area.

In conclusion, HT seems to be an effective alternative to
inpatient treatment also in a Swiss urban region for a wide range
of patients with SAMI concerning the reduction of hospital
days, the improvement of symptoms and functioning and
readmission rates. Although HT reduces the need for inpatient
stays, it cannot fully replace hospital admissions in all cases.
Besides medical aspects, some groups of patients (e.g., women,
patients with affective disorders) might be particularly interested
in HT services. Further studies are needed to examine other
aspects of effectiveness, for instance including cost-effectiveness,
patients’ satisfaction and treatment interventions of HT
services.

AUTHOR CONTRIBUTIONS

SM, HS, and MJ contributed to the conception and design of
the study. SM and DS organized the database and performed
statistical analysis. SMwrote the first draft of the manuscript. SM,
HS, MJ, DS, and ES contributed to the manuscript revision and
approved the submitted version.

REFERENCES

1. Gaebel W, Becker T, Janssen B, Munk-Jorgensen P, Musalek M, Rössler
W, et al. EPA guidance on the quality of mental health services. European
Psychiatry. (2012) 27:87–113. doi: 10.1016/j.eurpsy.2011.12.001

2. Gühne U, Weinmann S, Arnold K, Becker T, Riedel-Heller SG. S3
guideline on psychosocial therapies in severe mental illness: evidence
and recommendations. Eur Arch Psychiatry Clin Neurosci. (2015) 265:173–88.
doi: 10.1007/s00406-014-0558-9

3. SmythMG, Pelosi AJ, Hoult J, Jackson GA. The home treatment enigma. BMJ.

(2000) 320:305–9. doi: 10.1136/bmj.320.7230.305
4. Johnson S. Crisis resolution and intensive home treatment teams. Psychiatry

(2004) 3:22–5. doi: 10.1383/psyt.3.9.22.50253
5. Sjølie H, Karlsson B, KimHS. Crisis resolution and home treatment: structure,

process, and outcome–a literature review. J Psychiatric Mental Health Nurs.

(2010) 17:881–92. doi: 10.1111/j.1365-2850.2010.01621.x
6. Hepp U, Stulz N. Home treatment “für Menschen mit akuten psychischen

Erkrankungen [Home treatment for people with acute mental illnesses]. Der
Nervenarzt. (2017) 88:983–8. doi: 10.1007/s00115-017-0355-6

7. Ruggeri M, Leese M, Thornicroft G, Bisoffi G, Tansella M. Definition and
prevalence of severe and persistent mental illness. Br J Psychiatry (2000)
177:149–55. doi: 10.1192/bjp.177.2.149

8. Gühne U, Weinmann S, Arnold K, Atav E-S, Becker T, Riedel-Heller
S. Akutbehandlung im häuslichen Umfeld: systematische Übersicht

und Implementierungsstand in Deutschland [Home treatment: systematic
review and implementation in Germany]. Psychiatrische Praxis (2011)
38:114–22. doi: 10.1055/s-0030-1248598

9. Johnson S, Needle J, Bindman JP, Thornicroft G. Crisis Resolution and Home

Treatment in Mental Health. Vol 13. New York, NY:Cambridge University
Press (2008).

10. Cotton M-A, Johnson S, Bindman J, Sandor A, White IR, Thornicroft G,
et al. An investigation of factors associated with psychiatric hospital admission
despite the presence of crisis resolution teams. BMC Psychiatry (2007) 7:52.
doi: 10.1186/1471-244X-7-52

11. Murphy S, Irving CB, Adams CE, Driver R. Crisis intervention for people
with severe mental illnesses. Coch Datab Syst Rev. (2012) 5:CD001087.
doi: 10.1002/14651858.CD001087.pub4

12. Irving C, Adams C, Rice K. Crisis intervention for people with
severe mental illnesses. Cochr Datab Syst Rev. (2006) 4:CD001087.
doi: 10.1002/14651858.CD001087.pub3

13. McCrone P, Johnson S, Nolan F, Pilling S, Sandor A, Hoult J, et al.
Economic evaluation of a crisis resolution service: a randomised controlled
trial. Epidemiol Psychiatr Sci. (2009) 18:54–8. doi: 10.1017/S1121189X000
01469

14. Khalifeh H, Murgatroyd C, Freeman M, Johnson S, Killaspy H. Home
treatment as an alternative to hospital admission for mothers in a
mental health crisis: a qualitative study. Psychiatr Serv. (2009) 60:634–9.
doi: 10.1176/ps.2009.60.5.634

Frontiers in Psychiatry | www.frontiersin.org 7 October 2018 | Volume 9 | Article 495

https://doi.org/10.1016/j.eurpsy.2011.12.001
https://doi.org/10.1007/s00406-014-0558-9
https://doi.org/10.1136/bmj.320.7230.305
https://doi.org/10.1383/psyt.3.9.22.50253
https://doi.org/10.1111/j.1365-2850.2010.01621.x
https://doi.org/10.1007/s00115-017-0355-6
https://doi.org/10.1192/bjp.177.2.149
https://doi.org/10.1055/s-0030-1248598
https://doi.org/10.1186/1471-244X-7-52
https://doi.org/10.1002/14651858.CD001087.pub4
https://doi.org/10.1002/14651858.CD001087.pub3
https://doi.org/10.1017/S1121189X00001469
https://doi.org/10.1176/ps.2009.60.5.634
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Mötteli et al. Utilization and Effectiveness of Home Treatment

15. Bonell CP, Hargreaves JR, Cousens SN, Ross D, Hayes R, Petticrew
M, et al. Alternatives to randomisation in the evaluation of
public-health interventions: design challenges and solutions. J

Epidemiol Comm Health. (2009) 65:582–7. doi: 10.1136/jech.2008.0
82602

16. Kendall JM. Designing a research project: randomised controlled trials and
their principles. Emerg Med J. (2003) 20:164–8. doi: 10.1136/emj.20.2.164

17. Bonell CP, Hargreaves JR, Cousens SN, Armstrong B, Thomas J, Kirkwood
BR, et al. Alternatives to randomisation in the evaluation of public-health
interventions: statistical analysis and causal inference. J Epidemiol Comm

Health. (2010) 65:576–81. doi: 10.1136/jech.2008.082610
18. Austin PC. An introduction to propensity score methods for reducing the

effects of confounding in observational studies. Multivar Behav Res. (2011)
46:399–424. doi: 10.1080/00273171.2011.568786

19. Rosenbaum PR, Rubin DB. The central role of the propensity score
in observational studies for causal effects. Biometrika (1983) 70:41–55.
doi: 10.1093/biomet/70.1.41

20. Austin PC. The use of propensity score methods with survival or
time-to-event outcomes: reporting measures of effect similar to those
used in randomized experiments. Statist Med. (2014) 33:1242–58.
doi: 10.1002/sim.5984

21. Luo Z, Gardiner JC, Bradley CJ. Applying propensity score methods in
medical research: pitfalls and prospects.Med Care Res Rev. (2010) 67:528–54.
doi: 10.1177/1077558710361486

22. Gesundheitsdirektion. Kanton Zurich [Health Department Of Canton

Zurich]. Handbuch PSYREC-KTR-Erhebung [Handbook of PSYREC-KTR-

Assessment]. Version 8.0. (2017) Available online at: https://gd.zh.ch/dam/
gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_
kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/
Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/
Handbuch_PSYREC_8.0.pdf (Accessed April 3, 2018).

23. Kane R, Wellings K, Free C, Goodrich J. Uses of routine data sets in the
evaluation of health promotion interventions: opportunities and limitations.
Health Education (2000) 100:33–41. doi: 10.1108/09654280010309030

24. Harder VS, Stuart EA, Anthony JC. Propensity score techniques and
the assessment of measured covariate balance to test causal associations
in psychological research. Psychological Methods (2010) 15:234.
doi: 10.1037/a0019623

25. Müller M, Vandeleur C, Weniger G, Prinz S, Vetter S, Egger ST. The
performance of the health of the nation outcome scales as measures of clinical
severity. Psychiatry Res. (2016) 239:20–27. doi: 10.1016/j.psychres.2016.
02.060

26. Wing JK, Beevor AS, Curtis RH, Park SGB, Hadden J, Burns A. Health of the
Nation Outcome Scales (HoNOS): research and development. Br J Psychiatry
(1998) 172:11–8. doi: 10.1192/bjp.172.1.11

27. Jones SH, Thornicroft G, Coffey M, Dunn G. A brief mental health outcome
scale-reliability and validity of the Global Assessment of Functioning (GAF).
Br J Psychiatry (1995) 166:654–9. doi: 10.1192/bjp.166.5.654

28. Busner J, Targum SD. The clinical global impressions scale:
applying a research tool in clinical practice. Psychiatry (2007) 4:28.
doi: 10.1016/j.comppsych.2008.08.005

29. Faul F, Erdfelder E, Lang A-G, Buchner A. G∗ Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behav Res Methods (2007) 39:175–91. doi: 10.3758/BF03193146

30. Olmos A, Govindasamy P. Propensity scores: a practical introduction using R.
J MultiDiscipl Eval. (2015) 11:68–88. Available online at: http://journals.sfu.ca/
jmde/index.php/jmde_1/article/view/431

31. Randolph JJ, Falbe K. A step-by-step guide to propensity score matching in R.
Prac Assess Res Eval. (2014) 19:1–6.

32. Hansen BB, Bowers J. Covariate balance in simple, stratified and clustered
comparative studies. Statist Sci. (2008) 2008:219–36. doi: 10.1214/08-STS254

33. Stuart E, Rubin, D. Best practices in quasi-experimental designs: matching
methods for causal inference. In: Osborne J, editor. Best Practices in

Quantitative Methods. Thousand Oaks, CA: SAGE Publications Ltd. (2008).
p. 155–176.

34. Rosenbaum PR. Observational studies. In: Observational Studies. New York,
NY: Springer (2002). p. 1–17.

35. Team RDC. R: A Language and Environment for Statistical Computing.
Vienna: R Foundation for Statistical Computing (2014).

36. Stuart EA, King G, Imai K, Ho DE. MatchIt: nonparametric
preprocessing for parametric causal inference. J Stat Softw. (2011) 42:8.
doi: 10.18637/jss.v042.i08

37. Bowers J, Frederickson M, Hansen B. RItools: Randomization Inference Tools.

R package version 0.1-16 (2018). Available online at: https://cran.r-project.org/
web/packages/RItools/index.html (Accessed April 2018).

38. Sekhon JS. Multivariate and propensity score matching software with
automated balance optimization: the matching package for R. J Stat Softw.
(2011) 42:1–52. doi: 10.18637/jss.v042.i07

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Mötteli, Schori, Schmidt, Seifritz and Jäger. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 8 October 2018 | Volume 9 | Article 495

https://doi.org/10.1136/jech.2008.082602
https://doi.org/10.1136/emj.20.2.164
https://doi.org/10.1136/jech.2008.082610
https://doi.org/10.1080/00273171.2011.568786
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1002/sim.5984
https://doi.org/10.1177/1077558710361486
https://gd.zh.ch/dam/gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/Handbuch_PSYREC_8.0.pdf
https://gd.zh.ch/dam/gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/Handbuch_PSYREC_8.0.pdf
https://gd.zh.ch/dam/gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/Handbuch_PSYREC_8.0.pdf
https://gd.zh.ch/dam/gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/Handbuch_PSYREC_8.0.pdf
https://gd.zh.ch/dam/gesundheitsdirektion/direktion/themen/gesundheitsinstitutionen/spitaeler_kliniken/handbuecher_vorgaben_erhebungsunterlagen/erhebungdaten2018/Handbuch_PSYREC_8.0.pdf.spooler.download.1513762765866.pdf/Handbuch_PSYREC_8.0.pdf
https://doi.org/10.1108/09654280010309030
https://doi.org/10.1037/a0019623
https://doi.org/10.1016/j.psychres.2016.02.060
https://doi.org/10.1192/bjp.172.1.11
https://doi.org/10.1192/bjp.166.5.654
https://doi.org/10.1016/j.comppsych.2008.08.005
https://doi.org/10.3758/BF03193146
http://journals.sfu.ca/jmde/index.php/jmde_1/article/view/431
http://journals.sfu.ca/jmde/index.php/jmde_1/article/view/431
https://doi.org/10.1214/08-STS254
https://doi.org/10.18637/jss.v042.i08
https://cran.r-project.org/web/packages/RItools/index.html
https://cran.r-project.org/web/packages/RItools/index.html
https://doi.org/10.18637/jss.v042.i07
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Utilization and Effectiveness of Home Treatment for People With Acute Severe Mental Illness: A Propensity-Score Matching Analysis of 19 Months of Observation
	Introduction
	Materials and Methods
	Sample and Data Collection
	Control and Outcome Measures
	Control Variables
	Outcome Variables

	Statistical Analyses

	Results
	Utilization of HT and Sample Description
	Goodness of PS Matching
	Comparison of Outcome Variables Between the Matched Samples

	Discussion
	Author Contributions
	References


