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Objective: The ACCESS trial examined the 12-month 
effectiveness of continuous therapeutic assertive commu-
nity treatment (ACT) as part of integrated care compared 
to standard care in a catchment area comparison design 
in patients with schizophrenia spectrum disorders  
treated with quetiapine immediate release.

Method: Two catchment areas in Hamburg,  
Germany, with similar population size and health care 
structures were assigned to offer 12-month ACT as part 
of integrated care (n = 64) or standard care (n = 56) to 
120 patients with first- or multiple-episode schizophre-
nia spectrum disorders (Structured Clinical Interview 
for DSM-IV Axis I Disorders criteria); multiple-episode 
patients were restricted to those with a history of relapse 
due to medication nonadherence. The primary outcome 
was time to service disengagement. Secondary outcomes 
comprised medication nonadherence, improvements of 
symptoms, functioning, quality of life, satisfaction with 
care from patients’ and relatives’ perspectives, and ser-
vice use data. The study was conducted from April 2005 
to December 2008.

Results: 17 of 120 patients (14.2%) disengaged with 
service, 4 patients (6.3%) in the ACT and 13 patients 
(23.2%) in the standard care group. The mean Kaplan-
Meier estimated time in service was 50.7 weeks in the 
ACT group (95% CI, 49.1–52.0) and 44.1 weeks in the 
standard care group (95% CI, 40.1–48.1). This difference 
was statistically significant (P = .0035). Mixed models 
repeated measures indicated larger improvements for 
ACT compared to standard care regarding symptoms 
(P < .01), illness severity (P < .001), global functioning 
(P < .05), quality of life (P < .05), and client satisfaction as 
perceived by patients and family (both P < .05). Logistic 
regression analyses revealed that ACT was associated 
with a higher likelihood of being employed/occupied 
(P = .001), of living independently (P = .007), and of  
being adherent with medication (P < .001) and a lower 
likelihood of persistent substance misuse (P = .027).

Conclusions: Compared to standard care, intensive 
therapeutic ACT as part of integrated care could improve 
1-year outcome. Future studies need to address in which 
settings these improvements can be sustained.
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An effective intervention for patients with severe men-
tal illness is assertive community treatment (ACT).1–4 

Key features mediating the effectiveness of ACT are the 
multidisciplinary team approach with a small client/staff 
ratio, high-frequent treatment contacts with 60%–70% of 
interventions provided in the community setting, a “no 
drop-out policy,” and the 24 hours a day availability includ-
ing crises intervention.5,6

Since the initial demonstration study,1 ACT has proven 
to be a robust model of community-based treatment for 
people with severe mental illness.2 A Cochrane review,2 
based on 17 randomized trials, mostly conducted in the 
United States, concluded that ACT is a clinically effective 
approach to managing the care of people with severe men-
tal illness in the community. ACT can substantially reduce 
the costs of hospital care while improving outcome and 
patient satisfaction.2 However, recent trials in the United 
Kingdom7–9 and other countries3,10 did not fully confirm 
these positive results of earlier US trials. Explanations for 
these conflicting results include that standard care, being 
the control condition, has significantly improved in recent 
years and that the general reduction of psychiatric hospital 
beds contributed to the reduction of admission days within 
ACT studies.3,11 

The ACCESS trial was initiated for the following reasons. 
First, most previous ACT studies solely focused on patients 
with severe mental illness comprising various psychiatric 
disorders. This approach, however, may reduce the fidelity 
and specialization of the ACT team and thereby the quality 
of care.6 As such, there is a need for ACT studies focusing 
specifically on patients with psychotic disorders where treat-
ment is offered by psychosis experts.3 Second, there are only 
a few studies in which ACT was embedded into a specialized 
integrated care program and in which the ACT therapist  
offered frequent psychotherapeutic contacts. This approach 
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may be of great importance as other studies without such 
integrated care found no (major) differences between ACT 
and standard care3,9 nor sustained improvements after dis-
continuation.12 Third, all previous ACT studies allowed the 
use of different antipsychotic agents without controlling for 
this important confounding factor.2 Finally, the randomized 
controlled design of many ACT studies may hamper the  
inclusion of severely ill patients for which ACT was originally 
designed.3,9

AIMS OF THE STUDY

This study examined the 12-month effectiveness of ther-
apeutic assertive community treatment (ACT) as part of 
integrated care compared to standard care in a catchment 
area comparison design in patients with schizophrenia 
spectrum disorders treated with quetiapine immediate re-
lease (IR). The primary outcome of the study was the time 
to service disengagement. Secondary outcomes comprised 
medication nonadherence, improvements of symptoms, 
functioning, quality of life, and satisfaction with care from 
patients’ and relatives’ perspectives.

METHOD

Context and Sample
The trial was carried out in 2 catchment areas in Hamburg, 

Germany (ie, University Medical Center Hamburg-Eppendorf 
[UKE] and Asklepios Westhospital Rissen [AWR]), with 
similar catchment area sizes of approximately 300,000 in-
habitants and similar health care structure (Table 1). In the 
UKE catchment, ACT was implemented as part of integrated 
care. As such, ACT was offered to study participants with-
in the UKE and not in the AWR area (ie, AWR = standard 

care). The study was conducted from April 2005 through  
December 2008.

Participants were recruited from January 2006 to  
November 2007 within the 2 catchment areas and included 
in the study if they met the following inclusion criteria: (1) 
aged 18–65 years; (2) met the diagnostic criteria for first- 
or multiple-episode schizophrenia spectrum disorders, ie, 
schizophrenia, schizophreniform disorder, schizoaffective 
disorder, delusional disorder, or psychotic disorder NOS13 
as assessed by the Structured Clinical Interview for DSM-
IV Axis I Disorders (SCID-I)14; and (3) newly initiated or 
on current treatment with quetiapine IR. First-episode psy-
chosis was defined as experiencing symptoms of a psychotic 
illness that has not been treated for more than 6 months.15  
Multiple-episode patients had to meet the following ad-
ditional inclusion criterion: at least one psychotic relapse 
with subsequent hospitalization caused by medication non-
adherence within the last 24 months.15 The selection of 
first-episode and previously nonadherent multiple-episode 
patients was chosen because they represent a key population 
with high risk of service disengagement, medication non-
adherence, and incomplete remission.16–18 This selection 
was chosen to mirror the severe mental illness definition 
of ACT within a group of patients with psychotic disorders. 
Exclusion criteria included (1) other psychotic disorders (eg, 
due to medical condition) and (2) mental retardation (IQ 
lower than 70 points). The local institutional review board 
approved the study (registration number: 2515).

Out of 213 patients screened, 138 patients fulfilled the 
inclusion criteria. One hundred twenty of those provided 
informed consent. Sixty-four patients were assigned to ACT 
(53.3%) and 56 to standard care (46.7%) due to catchment  
affiliation. See the CONSORT flowchart in Figure 1 for  
details regarding ascertainment and lost to follow-up. 

Table 1. Characteristics of Assertive Community Treatment (ACT) as Part of Integrated Care Versus Standard Care
Characteristic ACT as Part of Integrated Care Standard Care
Catchment area Department of Psychiatry and Psychotherapy of 

the UKE
Department of Psychiatry and Psychotherapy 

of the AWR
Population size of the catchment area 300,000 300,000
Health care facilities Inpatient unit, day clinics, outpatient center,a 8 

private psychiatrists,b ACT
Inpatient unit, day clinics, outpatient center,a  

8 private psychiatristsb

Maximum full-time equivalent caseload 15 30–50
Staff fidelity and skills Consultant psychiatrist, psychiatrist, psychologist, 

psychiatric nurse, social worker
Consultant psychiatrist, psychiatrist, 

psychologist, psychiatric nurse, social 
worker

Staff skills Training in cognitive-behavioral therapy, dynamic 
psychotherapy, family therapy, psychoeducation

Training in cognitive-behavioral therapy, 
dynamic psychotherapy, family therapy, 
psychoeducation

Work style Shared caseload. Patients are discussed in weekly 
team meetings and on a daily basis if needed

Individual caseload

Location 60%–80% in own environment, 20%–40% office 
based (outpatient center, inpatient if needed)

100% office based (outpatient center or private 
psychiatrists)

Availability Extended hours (0800 to 1800 Monday–Friday) 
and 24-hour crisis telephone and 24-hour 
service of the UKE

Office hours only (0900 to 1700 Monday–
Friday) and 24-hour service of the AWR

Contact with clients Assertive engagement: multiple attempts, flexible 
and various approaches, “no dropout” policy

Offer appointment at office, discharge if unable 
to make or maintain contact

Main interventions Psychotherapy, pharmacotherapy Pharmacotherapy, supportive therapy
aOutpatient center with psychiatrists, psychologists, and social worker, group program available.
bPrivate psychiatrists offered one-to-one counseling for less severe patients.
Abbreviations: AWR = Asklepios Westhospital Rissen, UKE = University Medical Center Hamburg-Eppendorf.
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Treatment Groups
ACT as part of integrated care. Participants in the 

UKE intervention group received ACT, which was im-
plemented as part of a specialized psychosis integrated 
care treatment program. On a structural level this pro-
gram comprises a specialized psychosis inpatient unit, 2 
day clinics (1 only for first-episode patients), a psychosis 
outpatient center with specialized treatment offers, an  
occupational therapy center, and a network of 8 private 
psychiatrists. Within this treatment program, each study 
participant was designated to a team consisting of 1 ACT 
therapist and 1 psychiatrist (from the ACT team or a pri-
vate psychiatrist) who offered 12 months continuous 
treatment.

ACT was structured and implemented according to 
guidelines of the Assertive Community Treatment Asso-
ciation (ACTA [see Table 1]).6 Team members were highly 
educated psychosis experts consisting of a consultant psy-
chiatrist, a psychiatrist, 2 psychologists, and a nurse, all of 
whom received training in cognitive-behavioral therapy 
(CBT), dynamic psychotherapy, and/or family psychother-
apy. The caseload ratio was 15 patients per ACT therapist. 
According to personal preferences and needs, patients were 
visited at home or at other places in the community, or seen 
at the therapist’s office. During hospitalization, responsibil-
ity for the patient was transferred to the psychiatrist on the 
ward, but the ACT therapist participated in each important 
visit (eg, family meetings) and maintained contact with 
the patient at least weekly. Office hours were Monday to 

Friday, from 8 am to 6 pm. Each participant  
received 2 (emergency) telephone numbers: 
the number of his ACT therapist for all 
contacts within office hours and a 24 hours 
crisis number for all emergencies outside  
office hours. The primary ACT therapist 
was responsible for maintaining contact, 
coordinating treatment, and offering in-
tensive need-adapted psychotherapy. The 
allocation of a patient to a specific ACT 
therapist was among others driven by 
her/his individual clinical problems and 
the need for a specific psychotherapy. 
Additionally, study participants could 
use all treatment options within the 
integrated care program such as psycho-
education groups, social skills training, 
family groups, motivational addiction 
therapy, and meta-cognitive training (see: 
http://www.uke.uni-hamburg.de/kliniken/ 
psychiatrie/index_ENG_40441.php).

Fidelity of the model was assessed  
with the Dartmouth Assertive Community 
Treatment Scale (DACTS).5 The DACTS 
has 28 criteria and 3 subscales ([1] human 
resources: structure and composition, [2] 
organizational boundaries, and [3] nature 
of services).5 The maximal score on the 

DACTS is 5, representing a perfect implementation of all 
ACT principles.

Standard care. Comparably structured as within the 
OPUS trial,12 participants in the AWR control group  
received standard care (see Table 1). Comparable to the 
UKE area, standard care comprised a treatment network 
consisting of open and closed inpatient wards, day clin-
ics, an outpatient center, and 8 private psychiatrists. Each 
patient was treated by a private psychiatrist or by a psychi-
atrist in the outpatient center. Most of these psychiatrists 
have completed a 5-year hospital-based training and most 
of them long-term training in either CBT or dynamic psy-
chotherapy. Home visits were possible, but office visits were 
the general rule. Patients were allowed to use all treatment 
offers in the outpatient center. Outside office hours, patients 
could refer themselves to the psychiatric hospital. Psycho-
social treatments as supportive therapy, psychoeducation, 
psychotherapy, and family intervention were provided  
infrequently and in a less intensive and unsystematic way, and 
only in the minority of cases. This standard of care definition 
is in accordance with other studies.9,12 The mean number 
of treatment contacts in the SC group was 15.6 (SD = 6.3) 
within 12 months.

Antipsychotics and Psychotropic Medications
All participants were treated with quetiapine IR at study 

entry, regardless of whether newly initiated or already treated. 
Allowed concomitant medications included all other indi-
cated psychotropic medications (eg, other antipsychotics, 

Figure 1. CONSORT Flowchart of the Patients Through the Study

aMultiple exclusion reasons possible.
Abbreviations: AWR = Asklepios Westhospital Rissen, UKE = University Medical Center 

Hamburg-Eppendorf.
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benzodiazepines, mood stabilizer, antidepressants). Switch-
ing of quetiapine IR to other antipsychotics or antipsychotic 
augmentation therapy was allowed and did not cause study 
termination. Dose of antipsychotic augmentation therapy 
was assessed in chlorpromazine equivalents according to 
Woods.19

Assessments and Measures
Assessments were carried out at baseline and at 4, 12, 

26, 38, and 52 weeks’ follow-ups. At baseline, the follow-
ing variables were assessed: (1) diagnosis of the psychotic 
disorder and comorbid Axis I psychiatric disorder(s) con-
firmed by the Structured Clinical Interview for DSM-IV 
Axis I Disorders (SCID-I).14 In case of clinical evidence for a 
comorbid Axis II disorder, a SCID-II interview for DSM-IV 
personality disorder was applied14; (2) demographic char-
acteristics including age, gender, marital status, and years 
of education; (3) illness characteristics including premorbid 
functioning with the Global Assessment of Functioning 
Scale (GAF),13 duration of untreated prodrome, psychosis, 
and illness with the Duration of Untreated Psychosis Scale,20 
traumatic events, family history and suicide attempts in the 
past with the respective assessment parts of the Early Psy-
chosis File Questionnaire.21–23 Medication nonadherence 
was assessed according to Robinson et al.24 Accordingly, 
nonadherence was defined as failure to take medication for 
1 week or longer. This definition was chosen because stop-
ping medication for a week clearly indicates a problem with 
acceptance of pharmacologic treatment (as opposed of just 
forgetting a dose).

At baseline and all follow-up time points the following 
structured assessments were applied: 

  1.	Psychopathology with the Positive and Negative 
Syndrome Scale (PANSS).25 

  2.	Severity of illness with the Clinical Global  
Impressions-Severity of Illness scale (CGI-S).26 

  3.	Level of functioning with the Global Assessment  
of Functioning Scale (GAF),13 the Modified  
Vocational Status Index (MVSI),27 and the Modi-
fied Location Code Index (MLCI).27 The MVSI 
and MLCI are scales rated from 1 to 7, with lower 
scores indicating a better vocational status and a 
better ability to live independently. The criterion 
“employed/occupied” comprised paid or unpaid 
full- or part-time employment, being an active  
student in university, or full- or part-time volun-
teer; the criterion “independent living” comprised 
living alone, with partner, or with peers. 

  4.	Quality of life with the 18-item Quality of Life  
Enjoyment and Satisfaction Questionnaire  
(Q-LES-Q-18).28 The Q-LES-Q-18 is a self-report 
instrument scored on a 5-point scale (“not at all or 
never” to “frequently or all the time”), with higher 
scores indicating better enjoyment and satisfaction 
with specific life domains. The global quality of 
life index is the mean score of all 18 items; a score 

of 4.1 points characterizes a quality of life compa-
rable with healthy controls. 

  5.	Subjective well-being with the Subjective  
Well-being under Neuroleptic Treatment Scale 
(SWN-K).29 The SWN-K is a self-rating Likert 
scale with 6 response categories (“absent” to “very 
much”) and covers 20 statements (10 positive and 
10 negative) with a minimum total score of 20 and 
a maximum total score of 120 points; higher scores 
indicate better well-being. 

  6.	Satisfaction with antipsychotic medication with 
the Satisfaction with Antipsychotic Medication 
scale (SWAM).30 The SWAM is a 33-item ques-
tionnaire; items are rated on a 5-point Likert scale 
from “strongly disagree” to “strongly agree.” The 
total score ranges from 33 to 165 with higher 
scores reflecting a higher level of satisfaction. 

  7.	Level of service engagement with the Service  
Engagement Scale (SES).31 The SES is a 14-item 
scale were a client’s engagement is rated on a 
4-point Likert scale from 0 (“not at all or rarely”) 
to 3 (“most of the time”). Higher scores reflected 
clients’ greater levels of difficulty engaging with 
services. 

  8.	Patients’ and relatives’ satisfaction with care  
with the Client Satisfaction Questionnaire  
(patient version [CSQ-8 P] and relative version 
[CSQ-8 R]).32 The CSQ-8 is a 8-item instrument 
that is scored from 1 to 4. The total score ranges 
from 8 to 32; the mean satisfaction score is com-
puted with a minimum score of 1 and a maximum 
of 4.

Outcome of a comorbid substance use disorder (SUD) 
was rated according to Lambert et al.33 Accordingly, the 
course of SUD was categorized into (1) remitted SUD 
(stopped substance use completely during the study  
period), (2) reduced SUD (≥ 50% reduction in quantity and 
frequency), and (3) persistent SUD (no change or less than 
50% decrease in quantity and frequency, or increase).

Assessment of Service Use Data
Within each treatment arm, service use data were  

assessed from the respective official patient hospital da-
tabase, which covers inpatient admissions, day clinic 
admissions, and treatment contacts in the outpatient cen-
ter. Additionally, treatment contacts were collected from 
each participating private psychiatrist. The service use data 
were available for all patients and directly retrieved from the 
above-mentioned sources.

Interrater Reliability
All investigators were trained in conducting SCID  

interviews and conducting PANSS, CGI-S, and GAF. The 
intraclass correlation coefficient was 0.88 for the PANSS 
total score, 0.91 for the CGI-S score, and 0.89 for the GAF 
score.
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Outcome Measures
The primary outcome of the study was the time to service 

disengagement. This primary aim was chosen because the as-
sertive approach of ACT is to prevent service disengagement3 
and because service disengagement is a major predictor for 
relapse and thereby a poor long-term outcome.16,17 Service dis-
engagement was present if a patient repeatedly refused further 
treatment despite need and several attempts of reengagement 
(phone calls of patient and family in both treatment arms and 
potentially home visits in the ACT group). Secondary out-
comes comprised medication nonadherence, improvements 
of symptoms, functioning, quality of life, and satisfaction 
with care from patients’ and relatives’ perspectives.

Statistical Analysis
Preliminary analyses of the distribution for continuous 

predictor variables showed that duration of untreated psycho-
sis was significantly positively skewed, which normalized with 
logarithmic transformation. Baseline differences between 
treatment arms (ACT and standard care) were assessed using 
t test for independent samples when the dependent variable 
was continuous and normally distributed or Mann-Whitney 
U test for continuous and nonnormally distributed variables; 
categorical variables were assessed with χ2 tests.

To assess differences between ACT and standard care 
regarding service disengagement (primary outcome), pre-
liminary Cox regression analyses34 were specified in order 
to check whether baseline differences between the treatment 
arms affected service disengagement. Assumption of pro-
portionality of the hazard function over time was checked 
prior to each Cox regression analysis.35 When predictors 
were nonproportional over time, a second analysis that  
included a predictor-by-time interaction term were speci-
fied. The Cox model estimates regression weights for the 
main independent variable (treatment arm) and potential 
baseline covariates to test whether they improve the fit of 
the hazard function to the observed data in a manner anal-
ogous to multiple regression; hazard ratios derived from 
these coefficients are analogous to odds ratios in logistic  
regression. Only baseline covariates whose hazard ratios had 
P values less than or equal to .1 were selected for multivariate 
analyses to derive a parsimonious model that weighted the 
predictors appropriately. Note that refusal of further study 
participation did not necessarily mean service disengagement 
(see CONSORT flowchart, Figure 1), accordingly analyses 
assessed time to disengagement with treatment and not with 
study participation over the 12-month period.

For statistical analysis of treatment arm differences  
regarding continuous secondary outcome measures over 
time, mixed models repeated-measures (MMRM) analyses 
were specified controlling for relevant baseline differences 
between the treatment arms.36,37 This likelihood-based 
repeated-measures approach, which is similar to a repeated-
measure analysis of variance (ANOVA), has proven to be 
superior to, eg, last-observation-carried-forward ANOVA 
in simulation scenarios patterned after acute-phase neuro-
psychiatric clinical trials35,36 and is actively employed in 

schizophrenia research.38 Linear models like MMRM report 
2 main results: a “main effect” and an “interaction with time 
effect” of a given independent variable (eg, treatment arm) 
on the dependent variable (eg, PANSS total score over time). 
In the latter example, the main effect describes the mean 
difference between treatment arms across all postbaseline 
time points regarding PANSS total score. The interaction 
with time effect detects whether or not the difference in 
PANSS total scores between treatment arms varies with 
time. Dividing the differences of adjusted mean scores by 
the standard deviation of residuals produced the effect sizes 
(d) reported. Treatment arm differences regarding categori-
cal secondary outcome measures (such as vocation status at 
discharge or lost to follow-up) were assessed by means of 
sequential logistic regression models. Covariates, ie, vari-
ables with baseline differences between treatment groups as 
well as time in treatment were entered in the first step, and 
the variable of interest, ie, treatment arm, in the second step. 
All analyses were carried out using SPSS (version 14.0; SPSS 
Inc., Chicago, Illinois).

RESULTS

Sixty-four patients (53.3%) were assigned to ACT and 56 
(46.7%) to standard care due to catchment affiliation. Fifty-
six patients (87.5%) completed the study in the ACT group 
and 45 (80.4%) in the standard care group (completer in 
total: n = 101, 84.6%; see CONSORT flowchart in Figure 1).

Patients in both treatment arms had similar demo-
graphic and clinical characteristics at baseline (Table 2). 
The only exceptions were that patients in the ACT group 
were significantly younger (P = .002), had a higher rate of 
first or second-degree family history of any psychiatric 
disorder (P = .048), displayed a higher prevalence of co-
morbid substance use disorders at baseline (P = .019), and 
were significantly more often employed/occupied (P = .011). 
Overall, mean test scores showed that patients displayed a 
high severity of illness (PANSS total: 95.7; CGI-S: 5.1), a low 
functioning level (GAF: 44.8), and low to medium quality of 
life (Q-LES-Q-18: 3.0). The CSQ-8 scores at baseline point to 
a “fair” overall satisfaction with care by patients and relatives 
(CSQ-8 P: 2.0; CSQ-8 R: 1.9), with significantly higher scores 
in the ACT group (P < .001). The representativeness of the 
study sample was satisfactory when the baseline character-
istics were compared to those of a consecutively admitted 
unselected sample of 95 patients, who met the same diag-
nostic inclusion criteria. Yet, the latter sample had a higher 
proportion of older multiple-episode patients (87.2%, mean 
age = 41.3 years, SD = 12.8) but comparable illness severity 
(CGI-S = 5.5, SD = 1.0; BPRS total score = 71.9, SD = 20.9) 
and global functioning (GAF = 40.7, SD = 13.9). With regard 
to number and duration of inpatient as well as day treatment 
prior to the study period, no statistically significant differ-
ences were detected.

Treatment details are displayed in Table 3. Patients were 
treated with a mean quetiapine IR dose of 582.8 mg per 
day (SD = 293.5); no statistically significant between-group 
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differences were found. Of those who received quetiapine IR 
monotherapy throughout the complete study period, 65.6% 
were in the ACT group and 55.4% were in the standard care 
group. After a mean duration of 10.7 weeks (SD = 13.5) of 
quetiapine IR monotherapy, antipsychotic augmentation 
was initiated in 39.2% of the patients with a mean chlor-
promazine equivalent dose of 276.5 mg/d (SD = 187.5) 
over a mean period of 30.8 weeks (SD = 20.0). Within the 
12-month follow-up period, patients in the ACT group had 
a significantly higher mean number of treatment contacts 
(78.7, SD = 24.7) compared to the standard care group (15.6, 
SD = 6.3; P < .001). The DACTS was assessed twice within the 
study period (at 1- and 6-month follow-up). At 1 month, the 

mean subscale scores were 4.3 (human resources: structure 
and composition), 5 (organizational boundaries), and 4.3 
(nature of services). At 6 months, the mean subscale scores 
were 4.3 (human resources: structure and composition), 5 
(organizational boundaries), and 4.4 (nature of services). 
The total scores at 1- and 6-month follow-up were 4.5 points. 
This score indicates that the fidelity of the ACT model was 
good. 

Service Disengagement
Preliminary Cox regression analyses revealed no relevant 

associations of the above-mentioned baseline differences be-
tween the treatment arms with service disengagement (all 

Table 2. Baseline Variables of the Comparison Groups of Assertive Community Treatment (ACT) and Standard Care
Variable ACT (n = 64) Standard Care (n = 56) P Value (ACT vs standard care)
Demographic details
Age, mean (SD), y 31.4 (9.9) 37.6 (11.7) .002
Male sex, n (%) 36 (56.3) 32 (57.1) NS
Single partnership, n (%) 49 (76.6) 43 (76.8) NS
Education, median (quartiles), years in schoola 10.0 (10–13) 10.0 (9–12) .031
Illness details
Diagnostic distribution, n (%) NS

Schizophrenia 34 (53.1) 32 (57.1)
Schizoaffective disorder 14 (21.9) 9 (16.1)
Schizophreniform disorder 8 (12.5) 9 (16.1)
Delusional disorder 4 (6.3) 3 (5.4)
Psychotic disorder NOS 4 (6.3) 3 (5.4)

First-episode psychosis, n (%) 28 (43.8) 21 (37.5) NS
Comorbid psychiatric disorder at entry, n (%)

Comorbid disorder (without SUD) 23 (35.9) 21 (37.5) NS
Substance use disorder 33 (51.6) 17 (30.4) .019

Premorbid GAF score, mean (SD) 77.4 (10.1) 76.1 (7.6) NS
Suicide attempts in the past, n (%) 21 (32.8) 15 (26.8) NS
No. of suicide attempts in the past, median (quartiles)a 2 (1–2) 1 (1–2) NS
Family history of any psychiatric disorder, n (%)b 39 (60.9) 24 (42.9) .048
Family history of psychotic disorder, n (%)b 16 (25.0) 11 (19.6) NS
Traumatic events in the past, n (%) 55 (85.9) 40 (71.4) .051
Duration of untreated illness, median (quartiles), wkc,a 167.4 (64.4–265.3) 182.5 (79.5–341.1) NS
Duration of untreated prodrome, median (quartiles), wkc,a 112.8 (31.5–212.0) 153.2 (52.1–217.3) NS
Duration of untreated psychosis, median (quartiles), wkc,a 21.9 (8.3–65.3) 27.6 (8.7–52.1) NS
Medication nonadherence
Nonadherence with last medication, n (%)d 45 (70.3) 38 (67.9) NS
Baseline scores on assessment scalesc

PANSS score, mean (SD)
Total 97.0 (20.7) 94.3 (18.1) NS
Positive 23.1 (7.5) 21.3 (4.8) NS
Negative 25.2 (6.7) 24.0 (4.7) NS
General 48.7 (9.2) 49.0 (10.6) NS

CGI-S score, mean (SD) 5.2 (1.0) 5.0 (0.8) NS
GAF score, mean (SD) 45.0 (12.0) 44.5 (11.7) NS
Employment/occupation, n (%) 22 (34.4) 8 (14.3) .011
Independent living, n (%) 41 (64.1) 30 (53.6) NS
Q-LES-Q-18 score, mean (SD) 3.1 (0.2) 3.0 (0.2) .067
SWN-K score , mean (SD) 76.5 (16.5) 73.4 (15.6) NS
SWAM score, mean (SD) 84.1 (12.6) 79.6 (15.4) .082
SES score, mean (SD) 15.9 (9.2) 14.5 (9.1) NS
CSQ-8 P score, mean (SD) 2.2 (0.4) 1.8 (0.5) < .001
CSQ-8 R score, mean (SD) 2.2 (0.4) 1.6 (0.5) < .001
aMann-Whitney U test for nonnormal distributed data was used.
bFirst- and second-degree relatives.
cDuration of untreated psychosis, prodrome, and illness were log transformed for statistical tests.
dNonadherence was defined as failure to take medication for 1 week or longer.
Abbreviations: CGI-S = Global Clinical Impressions-Severity of Illness scale, CSQ-8 P = Client Satisfaction Questionnaire-8 (patient version),  

CSQ-8 R = Client Satisfaction Questionnaire-8 (relative version), GAF = Global Assessment of Functioning scale, NOS = not otherwise specified, 
NS = not significant, PANSS = Positive and Negative Syndrome Scale, Q-LES-Q-18 = 18-item Quality of Life Enjoyment and Satisfaction Questionnaire, 
SES = Service Engagement Scale, SUD = substance use disorder, SWAM = Satisfaction with Antipsychotic Medication scale, SWN-K = Subjective  
Well-being under Neuroleptic Treatment Scale.
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P values > .1). Accordingly, a simple Kaplan-Meier survival 
function with treatment arm as factor was specified and is 
displayed in Figure 2. Seventeen of 120 patients (14.2%) 
disengaged with service during the 12-month treatment  
period, 4 patients (6.3%) in the ACT group, and 13 patients 
(23.2%) in the standard care group. Over the 12-month 
period, the mean Kaplan-Meier estimated time in service 
was 50.7 weeks in the ACT group (95% CI, 49.1–52.0) and 
44.1 weeks in the standard care group (95% CI, 40.1–48.1). 
Those, who disengaged with service did so after a median 
time of 29.6 weeks (range, 17.0–38.0) in ACT and 13.1 weeks 
(range, 4.0–29.9) in standard care. Accordingly, the patients 
disengaged with service more often and earlier in the stan-
dard care group compared to the ACT group. This effect was 
statistically significant (log rank test, P = .0035). The hazard 
ratio, derived from Cox regression, with treatment group 
as independent and time to service disengagement as the 
dependent variable, was 0.24 (95% CI, 0.08–0.73; χ2 = 6.3; 
P = .012). In other words, the risk to become service disen-
gaged was about 4 times higher in the standard care group 
compared to the ACT group. Exploratory analyses on first-
episode patients (n = 49) revealed that, based on the raw data, 
10 first-episode patients (20.4%) disengaged with service, 
7.1% (n = 2) in the ACT and 38.1% (n = 8) in the standard 
care group. As in the complete sample, patients receiving 
standard care compared to those receiving ACT disengaged 
earlier and more often (time in service, 39.4 weeks [95% CI, 

32.0–46.7] in standard care vs 50.8 weeks [95% CI, 48.8–
52.7] in ACT; hazard ratio = 0.15 [95% CI, 0.03–0.70; χ2 = 5.8; 
P = .016]). Note that these results reveal more pronounced 
treatment arm differences, yet the confidence intervals 
are slightly wider due to the small size of the first-episode  
patients subsample.

Secondary Outcomes
Table 4 displays the MMRM results for continuous sec-

ondary outcome measures controlled for baseline differences 
(adjusted means, confidence intervals, and statistics). Over-
all, larger improvements for ACT compared to standard 
care were observed regarding symptoms, illness severity, 
global functioning, quality of life, and client satisfaction as 
perceived by patients and family. The effect sizes indicate 
medium to large effects and were largest for improve-
ments in illness severity, negative and general symptoms, 
global functioning, and relative’s satisfaction with care. No 
significant differences were found regarding subjective well-
being under and satisfaction with antipsychotic medication  
(SWN-K and SWAM-K scores). This was to be expected as 
patients in both treatment arms received the same main anti-
psychotic in comparable doses.

In the ACT group, 53.1% of the patients (n = 34) were 
employed/occupied at 12 months or lost to follow-up (vs 
12.5%, n = 7, in the standard care group), 71.9% were liv-
ing independently (vs 50% in the standard care group). Two 

Table 3. Treatment Variables of the Comparison Groups of Assertive Community Treatment (ACT) and Standard Care

Treatment Variable ACT (n = 64)
Standard Care 

(n = 56)
P Value  

(ACT vs standard care)
Treatment with medication
Quetiapine IR, mean (SD), mg/d 576.1 (298.4) 590.4 (290.2) NS
Patients taking quetiapine IR monotherapy throughout the study, n (%) 42 (65.6) 31 (55.4) NS
Switching of quetiapine IR to other antipsychotic medication, n (%) 1 (1.6) 3 (5.4) NS
Duration of quetiapine IR treatment before switching, mean (SD), wk 7 (NA)a 23.7 (18.2) NAa

Patients with antipsychotic augmentation, n (%) 22 (34.4) 25 (44.6) NS
Duration of quetiapine IR monotherapy before augmentation, mean (SD), wk 9.5 (11.5) 11.8 (15.2) NS
Duration of augmentation therapy, mean (SD), wk 36.7 (14.8) 25.8 (22.6) .056
Chlorpromazine equivalents of antipsychotic augmentation, mean (SD), mg/d 278.0 (244.1) 275.2 (123.3) NS
Concurrent treatment with other medication, n (%) 25 (39.1) 15 (26.8) NS

Mood stabilizerb 8 (12.5) 6 (10.7) NS
Antidepressantsc 20 (31.3) 12 (21.4) NS

Service use data
Service use data in the 2 years before study entryd,e

No. of inpatient admissions, median (range) 2 (1–6) 1 (0–8) NS
No. of day clinic admissions, median (range) 0 (0–7) 0 (0–3) .088
No. of days in inpatient treatment, mean (SD) 63.3 (51.3) 51.2 (44.6) NS
No. of days in day clinic treatment, mean (SD) 23.7 (47.2) 11.2 (30.2) NS

Service use data during the 1-year study period
No. of treatment contacts, mean (SD) 78.7 (24.7) 15.6 (6.3) < .001
Any admission, n (%) 25 (39.1) 39 (69.6) .001
Inpatient admissions, n (%) 23 (35.9) 31 (55.4) .033
Day clinic admissions, n (%) 5 (7.8) 14 (25.0) .010
No. of inpatient admissions, median (range)e 0 (0–3) 1 (0–5) .022
No. of day clinic admissions, median (range)e 0 (0–2) 1 (0–2) .012
No. of days inpatient treatment, mean (SD)e 11.3 (20.1) 28.2 (44.9) .028
No. of days day clinic treatment, mean (SD)e 2.4 (10.9) 16.4 (33.7) .007

aNot computable due to low patient numbers.
bIncluding lithium, sodium valproate, lamotrigine.
cIncluding serotonin reuptake inhibitor, serotonin norepinephrine reuptake inhibitor, and noradrenergic and specific serotonergic antidepressants.
dService use data before study entry apply only to multiple-episode patients (n = 36 in ACT and n = 35 in standard care).
eMann-Whitney U test was used for comparison of treatment arms regarding dimensional nonnormally distributed variables.
Abbreviations: IR = immediate release, NA = not applicable, NS = not significant
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logistic regression analyses revealed that ACT was associ-
ated with a higher likelihood of being employed/occupied at 
12 months or lost to follow-up (OR, 8.1; 95% CI, 2.4–28.0; 
χ2 = 11.0; P = .001) and of living independently (OR, 3.3; 95% 
CI, 1.4–8.0; χ2 = 7.3; P = .007). These analyses controlled for 
effects of age, first (vs multiple) episode status, substance use 
at baseline, time in treatment, and baseline vocation or loca-
tion status, respectively. Over the treatment period, 39.1% of 
the patients in the ACT group stopped or reduced substance 
use compared to 12.5% in the standard care group (note 
that SUD was more prevalent at baseline in the ACT group). 
Treatment arm predicted persistent SUD (OR, 0.24; 95% CI, 
0.07–0.85; χ2 = 4.9; P = .027) when SUD at baseline and time 
in treatment were controlled for. In other words, compared to 
patients in the ACT group, patients in the standard care group 
were 4.2 times more likely to keep using substances persis-
tently at the same level or more. Similar results were found for 
nonadherence with medication (ACT, 23.4%; standard care, 
60.7% [OR, 0.20; 95% CI, 0.09–0.44; χ2 = 16.2; P < .001]). In 
other words, standard care patients were about 5 times more 
likely to become nonadherent with medication throughout 
the study period. As displayed in Table 3, patients in ACT 
were significantly less often and shorter in need for inpatient 
and day treatment compared to standard care.

DISCUSSION

The present ACT study has some important methodologi-
cal differences compared to previous trials: (1) the strict focus 
on patients with schizophrenia spectrum disorders instead of 
severe mental illness was chosen because it allows more spe-
cialized staff composition of the ACT team, which possibly 
increases the fidelity of the team (DACTS score of 4.5 points) 
and thereby the quality of care; (2) the present study popu-
lation comprised first-episode and previously nonadherent 
multiple-episode patients with high levels of psychopathology 

at entry, while other studies tended to include patients with 
lower symptom scores (ie, baseline BPRS mean scores of 423 
or 36.49); (3) contrary to many previous ACT studies, as far 
as the information was published, the ACT staff in the pre-
sent trial applied individual and family therapy explaining 
the high mean number of contacts in the intervention group 
(78.7 per year); and, finally, (4) the present trial used more 
homogeneous antipsychotic therapy.

Key Findings
One principal goal of ACT is to maintain contact with 

patients and thereby reduce the risk of service disengage-
ment.3 This is of great importance as service disengagement 
is related to a high risk of relapse and thereby poor long-term 
outcome.13 In this study, ACT as part of integrated care had 
a significant advantage over standard care in reducing the 
rate of and time to service disengagement. This advantage 
of ACT is in line with other studies.2,3,9 The positive effect of 
ACT on sustained service engagement may be explained by 
the lower and shared caseload, the higher contact frequency, 
the no drop-out policy, the 24-hour-a-day availability, and by 
the possibility to visit patients in the community, especially 
if at risk for disengagement.2,3,9 Beyond the brokerage model, 
the psychotherapeutic orientation of the ACT team in this 
study may have strengthened the therapeutic alliance and 
thereby engagement with the service.

Overall, larger improvements for ACT compared to stan-
dard care were observed regarding symptoms, illness severity, 
global functioning, quality of life, and client satisfaction as 
perceived by patients and relatives. The effect sizes indicate 
medium to large effects and were largest for improvements 
in illness severity, negative and general symptoms, global 
functioning, and relatives’ satisfaction with care. Patients in 
the ACT group were more likely to be employed/occupied at 
endpoint (OR, 8.1), to live independently (OR, 3.3), and to 
be adherent with medication (OR, 3.5) and were less likely to 
continue substance abuse (OR, 4.2). While previous studies 
on ACT have consistently found an advantage over standard 
care regarding service engagement and satisfaction with care 
in patients with severe mental illness2,3,9 and in psychotic dis-
orders,39 the findings regarding improvement of symptoms, 
functioning, and quality of life are less consistent. The lat-
ter inconsistencies may be explained by the fact that models 
of ACT and standard care vary largely from study to study. 
The initial US studies compared ACT to relatively low level 
standard care and found symptomatic and functional ad-
vantages.2,11 In the subsequent studies, mainly conducted in 
the United Kingdom, standard care models had improved 
and the symptomatic and functional advantages of ACT over 
standard care were not replicated.3,8,9,11 More recent studies 
such as the OPUS trial applied models of ACT embedded in 
integrated care and targeted the model to specific diagnos-
tic groups such as psychotic disorders and found the same 
advantages over standard care as in the present trial, par-
ticularly regarding negative symptoms, social functioning 
including employment/occupation and independent living, 
as well as substance use and adherence to medication.12,39–41

Figure 2. Time to Service Disengagement in Both Treatment 
Arms (Kaplan-Meier survival curve)
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Limitations and Strengths
A nonrandomized design was chosen because severely ill 

patients and those at risk for service disengagement tend to 
refuse study participation if randomization to the potentially 
worse treatment arm is an integral part of the design. Since 
a broad range of baseline variables were assessed, potential 
differences between the 2 treatment arms were controlled. 
However, it cannot be excluded that important confounders 
were not assessed resulting in potential selection bias. Also, 
as in other controlled studies, the ACT team was most likely 
more motivated and knowledgeable in the treatment of pa-
tients with schizophrenia spectrum disorders. Accordingly, 
the advantage of ACT over standard care in this study must 
be interpreted with caution. Additionally, the magnitude of 
an ACT advantage over standard care depends on the sample 
selection. More severely ill and first-episode patients have a 
greater chance to improve compared to mildly to moderately 
ill patients with multiple episodes; therefore, generalizability 
to other schizophrenia spectrum samples is limited. Further, 
while data on the representativeness of the ACT sample for 
the general psychotic patients in the university hospital were 
available, we have no such information on the standard care 
sample compared to the general psychotic patients of the 
community hospital. The fact that raters were not blind to 
treatment arm may have introduced additional bias in favor 
of ACT, at least regarding the observer-rated scales. The latter 
bias, however, was not relevant for service disengagement, the 
primary outcome, and subjective measures such as subjective 
quality of life and well-being or satisfaction with care.

CONCLUSIONS

In line with the few similar recent studies, our results 
provide evidence that ACT embedded in integrative care pro-
gram compared to standard care and applied to severely ill 

patients with first- and multiple-episode schizophrenia spec-
trum disorders may be related to better service engagement, 
the primary outcome of this study. Regarding secondary 
findings, ACT was associated with larger symptomatic and 
functional improvements, particularly in negative symptoms 
and employment/occupation rate as well as better quality 
of life and satisfaction with care. Of note, these advantages 
of ACT were achieved despite homogenous antipsychotic 
therapy, indicating that quality of psychosocial treatments 
matters.

However, it remains unclear how stable these improve-
ments are and what happens after discontinuation of such 
an intensive treatment program. As such, there are several 
important questions that have to be addressed in future re-
search: What are the key interventions within a specialized 
integrated care service including ACT that offer the greatest 
chance of long-lasting positive outcome? How long should 
intensive care be offered to maintain good clinical and social 
outcomes? How to make the transition as gentle as possible 
for patients who no longer need treatment? Who need a less 
intensive treatment program, and what are the key long-term 
interventions for patients who develop a chronic course of 
illness to remain stable on the best achievable psychosocial 
level?12

In our clinical experience, 3 key elements together, above 
the standard ACT characteristics, contributed to the supe-
rior effectiveness of this ACT intervention: continuity of care 
provided by the ACT team across all treatment settings (as 
opposed to just time-limited interventions), embedment of 
ACT in an integrated care program allowing need-adapted 
treatment (psychoeducation, supported employment, social 
skills training, and addiction therapy), and the quality of the 
ACT team (experts in the treatment of psychosis with psy-
chotherapeutic training delivering individual psychotherapy, 
family interventions, and pharmacotherapy).

Table 4. Secondary Outcome Measures of Clients With Schizophrenia Spectrum Disorders Assigned to Assertive Community 
Treatment (ACT) or to Standard Care

Measure

12-Month Endpoint Mixed Models Repeated Measurements
ACT (n = 64), 

Mean (95% CI)
Standard Care (n = 56),  

Mean (95% CI)
Time  

Effect, F
Treatment 
Effect, F

Time × Treatment 
Effect, F Effect Size, d

PANSS score
Total 59.6 (53.5–65.7) 72.6 (66.3–78.8) 6.5*** 8.1** 1.6 0.68
Positive 12.4 (11.0–13.8) 14.4 (13.0–15.9) 5.2** 4.3* 1.4 0.46
Negative 15.4 (13.6–17.3) 19.9 (18.0–21.8) 6.6*** 9.6** 1.4 0.77
General 31.8 (28.4–35.2) 38.0 (34.5–41.5) 5.0** 5.8* 1.6 0.56

CGI-S score 3.4 (3.1–3.7) 4.2 (3.9–4.5) 5.5** 13.9*** 3.3* 0.87
GAF score 67.9 (63.8–72.0) 60.7 (56.5–65.0) 3.3* 6.9* 2.9* 0.57
Q-LES-Q-18 score 3.7 (3.6–3.9) 3.4 (3.3–3.6) 27.3*** 5.0* 1.6 0.42
SWN-K score 81.3 (76.0–86.5) 81.9 (76.5–87.4) 2.1 0.7 0.6 0.19
SWAM score 78.2 (72.6–83.7) 85.9 (80.0–91.7) 1.5 1.1 1.8 0.23
SES score 11.3 (8.2–14.4) 14.3 (11.2–17.5) 1.0 2.5 1.1 0.36
CSQ-8 P score 2.1 (2.0–2.3) 1.9 (1.7–2.1) 1.0 5.4* 0.4 0.49
CSQ-8 R score 2.1 (1.9–2.3) 1.8 (1.6–2.0) 1.1 6.8* 0.5 0.58
*P < .05.
**P < .01.
***P < .001.
Abbreviations: CGI-S = Global Clinical Impressions-Severity of Illness scale, CSQ-8 P = Client Satisfaction Questionnaire-8 (patient version),  

CSQ-8 R = Client Satisfaction Questionnaire-8 (relative version), GAF = Global Assessment of Functioning scale, PANSS = Positive and 
Negative Syndrome Scale, Q-LES-Q-18 = 18-item Quality of Life Enjoyment and Satisfaction Questionnaire, SES = Service Engagement Scale, 
SWAM = Satisfaction with Antipsychotic Medication scale, SWN-K = Subjective Well-being under Neuroleptic Treatment Scale.
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