
ARTICLES

The Danish OPUS Early Intervention Services for
First-Episode Psychosis: A Phase 4 Prospective
Cohort Study With Comparison of Randomized
Trial and Real-World Data
Christine Merrild Posselt, M.Sc., Nikolai Albert, Ph.D., M.D., Merete Nordentoft, Dr.Med.Sci., M.D.,
Carsten Hjorthøj, Ph.D., M.Sc.

Objective: The Danish OPUS trial showed significant efficacy
of early intervention services for first-episode schizophrenia
spectrum disorders compared with standard treatment, lead-
ing to implementation of the OPUS intervention in clinical
practice. The authors sought to determine whether the effec-
tiveness of OPUS treatment in real-world clinical practice is
comparable to the efficacy seen in the trial.

Methods: The study compared patients who received OPUS
treatment as part of the original randomized trial to those
who received standard treatment in the trial (the control
group) and those who received OPUS treatment after it was
implemented in Denmark. The authors investigated whether
the three groups differed on register-based outcomes, such
as use of secondary health care, functional outcomes, and
death. Analyses were adjusted for relevant confounders.

Results: Comparedwith trial study participants, patients who
received OPUS treatment after implementation (N53,328)
had a tendency toward lower mortality (hazard ratio50.60,
95% CI50.33, 1.09), fewer and shorter psychiatric

admissions, and possibly fewer filled prescriptions of antipsy-
chotics and other psycholeptics after 4 or 5 years. While at
first less likely to be working or studying, patients who
received postimplementation OPUS treatment eventually
had higher odds of working than did those in the OPUS trial
(after 5 years, odds ratio51.49, 95% CI51.07, 2.09). The odds
of being in a couple relationship were also higher among
patients in the postimplementation group than those in the
trial. Other outcomes showed less clear associations with
treatment group. Generally, the control group in the trial
fared worse than both of the OPUS treatment groups.

Conclusions: Not only did OPUS treatment maintain its
efficacy after it was implemented as a standard treatment,
it paralleled or surpassed many of the effects observed
when the OPUS intervention was delivered in a randomized
trial. The study results provide further evidence in support of
implementation and funding of early intervention services
worldwide.
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A recent systematic review concluded that early intervention
services for early-phase psychosis are superior to treatment as
usual (1). These robust findings were also seen in the Danish
OPUS trial, which was one of the first trials in the world to
investigate early intervention services for first-episode psy-
chosis in the schizophrenia spectrum. Treatment in OPUS
consists of modified assertive treatment including family
involvement and social skills training provided by a multidis-
ciplinary team of psychiatrists, psychologists, nurses, social
workers, physiotherapists, and vocational therapists (2, 3).
OPUS treatment showed significant effects in a range of areas,
including psychotic and negative symptoms, everyday

functioning, and substance abuse, among other measures,
compared with treatment as usual (3). These findings led to
the implementation of integrated services such as OPUS treat-
ment in many countries around the world (4). Implementa-
tion in Denmark was facilitated by training courses and
treatment manuals and by national grants specifically allo-
cated for regional implementation (5). A high level of support
is continuously provided through a national network of OPUS
centers, as well as annual meetings (5).

It has been debated whether the consistent significant
advantage of early intervention services at the end of a trial
can be generalized to patients in daily, real-world routine
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practice conditions not captured in randomized trials (1).
Patients in phase 3 trials may have been carefully selected
and randomized to avoid the influence of confounding varia-
bles, and patients with certain characteristics may have been
excluded (6). Moreover, in trials there is a rigorous attention
to program fidelity, such as maintaining a low caseload, and
the patients and personnel may be more motivated during a
trial compared with those in real-world daily clinical practice
(6, 7).

A.L. Cochrane pioneered the design of modern random-
ized trials, and he understood well the limitations of this
methodology, highlighting that the relevance of the results
of trials depends on external validity and generalizability to
patients in daily clinical practice settings (8, 9). However, his-
torically, the potential gap between randomized trials and rou-
tine practice has been neglected, both in medical science and
in the field of psychiatric psychosocial interventions (9).
Today in medical science, there is an increasing number of
publications of real-world studies of pharmaceutics, referred
to as phase 4 studies or postimplementation studies, where
the efficacy of the intervention in the trial is compared with
the effectiveness of the intervention in a real-life setting
(10). This approach has several benefits, including detection
of rare side effects and the possibility of testing whether a
medication is still effective when provided outside the
constraints of a randomized trial. For instance, for safety
or other reasons, many trials include only a fraction of
the types of patients who would eventually receive the
medication (11).

Unfortunately, we do not see the same trend within the
field of psychosocial interventions, and, to our knowledge,
no one has investigated whether the effectiveness of early
intervention services in a real-world daily routine clinical
practice is comparable to the efficacy seen in randomized tri-
als. Early invention services for psychosis are, by definition, a
complex psychosocial intervention, and, once implemented,
they may not be delivered with the same rigorous attention
to program fidelity, low caseload, motivation, and so on, as
they had in the controlled environment of a randomized trial
(12). For these reasons, early intervention services may not be
as efficient in daily routine practice as in the randomized tri-
als. Establishing whether the effects of early intervention
services such as OPUS are still effective once implemented
could help identify the need to tighten treatment protocols
or to develop these protocols even further. In times of health
care cost cuts around the world, it is also of utmost impor-
tance to conduct phase 4 or real-world studies of early inter-
vention services for psychosis and to document effectiveness
in routine practice settings (1).

Our aim in this study was to compare the prognosis of
patients who received OPUS treatment after it was imple-
mented nationally in Denmark as first-choice treatment for
first-episode psychosis with that of patients who participated
in the original randomized trial and received either the OPUS
intervention or the usual-treatment control condition. For all
outcomes, we hypothesized a priori that the OPUS

intervention in the trial would be superior to the OPUS inter-
vention as implemented in the real world, and that the control
group in the trial would have the poorest prognosis of the
three groups.

METHODS

We combined data from the original Danish OPUS trial with
data from the nationwide Danish registers (3).

Populations
We included the 547 original participants in the OPUS trial
(1998–2001), of whom 275 were originally randomized to
OPUS treatment (henceforth “OPUS-RCT”) and 272 to stan-
dard treatment (henceforth “control-RCT”). We further
included 3,328 individuals identified in the Psychiatric Central
Research Register as having received OPUS treatment (hence-
forth “OPUS-real-world”) in one of 17 centers after OPUSwas
implemented nationally in 2003 and until December 31, 2014
(13).This time framewas chosen to ensure that the population
would both have time to finish OPUS treatment and have at
least 2 years of follow-up in the registers. The caseload was
about 1:10 in the OPUS-RCT arm, and between 1:20 and 1:30
in the control-RCT arm (3). Caseload in OPUS-real-world is
more difficult to establish, since it has not been part of a trial
and likely has some variability over both time and across treat-
ment sites.The most accurate information regarding caseload
in this group is that between 2009 and 2012, it varied between
1:12 and 1:15 (2). The duration of all three treatments was
2 years.

Outcomes
Using the Psychiatric Central Register, the following out-
comes were estimated: time to first psychiatric hospitalization
following end of treatment (defined as 23 365 days after start
of treatment for all individuals), number of psychiatric hospi-
talizations per year after start of treatment, number of psychi-
atric bed days per year after start of treatment, and number of
psychiatric outpatient visits per year after start of treatment.
Using the National Patient Register (14), we also estimated
number of nonpsychiatric hospitalizations per year and num-
ber of nonpsychiatric bed days per year after start of treat-
ment. Use of antipsychotic or other psychotropic medication
(ATC codes N05 [psycholeptics] and N06 [psychoanaleptics]),
summarized as defined daily doses per year after start of treat-
ment, was estimated using the National Prescription Register
(15). Registered alcohol or substance use disorder per year
after start of treatment was identified through a combination
of registers. Within the Psychiatric Central Register and the
National Patient Register, this was identified as contacts
with the secondary treatment sector (inpatient or outpatient,
during the OPUS trial or during postimplementation OPUS
treatment) in which an ICD-10 diagnosis of F1x.x was given,
or by referral to dedicated alcohol or substance use disorder
treatment clinics, as registered in the National Alcohol Treat-
ment Register or the National Substance Abuse Register.Time
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to death of any cause was estimated using the Danish Civil
Registration System,whichwas updated formortality through
December 31, 2018 (16). Time to death by suicide was esti-
mated using the Cause of Death register, which was updated
through December 31, 2017 (17). Annual employment status,
living in a couple relationship, and living with children per
year after start of treatment were estimated using population
registers from Statistics Denmark (18).

Confounders
The following variables were constructed and used for con-
founder control, using the same registers and information as
provided above: number of psychiatric bed days 2 years before
start of treatment, number of nonpsychiatric bed days 2 years
before start of treatment, number of redeemed prescriptions
for antipsychotic or other psychotropic medication 2 years
before start of treatment, registered alcohol or substance
use disorder 2 years before start of treatment, income 2 years
before start of treatment (standardized to 1996 levels using an
annual inflation rate of 2.2%), employment status 2 years
before start of treatment, and sex and age at start of treatment
as identified through the Danish Civil Registration System.
Diagnosis was used as a potential confounding variable,
obtained either from clinical interviews in the original
OPUS trial or from diagnoses listed in the Psychiatric Central
Research Register. Because for the two groups in the trial
therewere some differences in diagnosis registered in the trial
and in the registers, we reran the analyses using the register
diagnoses for these groups, which had virtually no influence
on the results (data not shown).

Statistical Analysis
Time-to-event data were analyzed using Cox proportional
hazards regression, estimating hazard ratios, except for
time to suicide, which was analyzed using Fine and Gray’s
method for competing risk regression, estimating subhazard
ratios (19). For the time-to-death analyses, individuals were
entered into the analyses at start of treatment (or randomi-
zation for the OPUS trial groups). For the time-to-psychiat-
ric-admission analyses, we performed separate analyses in
which individuals were entered into the analyses either at
the start of treatment or 2 years after this date (since
increased hospitalization the first 2 years could have been
facilitated by OPUS case managers). In both cases, people
were followed until the outcome or until censoring due to
migration, end of registers (December 31, 2018, for psychiat-
ric admission and all-cause mortality, and December 31,
2017, for suicide), death (for the analyses on psychiatric
admission), or death from other causes (for suicide). Count
data (number of bed days, hospitalizations, and prescrip-
tions) were analyzed using negative binomial regression
with the natural logarithm of number of days under obser-
vation as offset. Negative binomial regression was chosen
because, after initially using Poisson regression, it was clear
that the data were overdispersed. Dichotomous data (work-
ing or studying, living in a couple relationship, having

children living at home, registered alcohol or substance
use disorder) were analyzed using binary logistic regression.
Both count data and dichotomous data were analyzed for
each of the first 5 years after start of treatment (or random-
ization for the OPUS trial groups). We chose 5 years of
follow-up because the original OPUS trial showed positive
results after 5 years but no further (20, 21). For all analyses,
we estimated two models: one without any confounder
adjustment, and one adjusted for all of the covariates
described above. A two-sided p value,0.05 was considered
statistically significant. For psychiatric admissions and anti-
psychotic medication, we conducted sensitivity analyses for
the period ending in 2008 to assess confounding by trends
unrelated to implementation of OPUS. We also conducted
sensitivity analyses including time from first admission
with schizophrenia to start in treatment as an indicator of
duration of untreated psychosis. As this had virtually no
influence on results, and because this was a suboptimal indi-
cator, these data are not presented. All analyses were con-
ducted in Stata/MP, version 15.1.

Ethical Considerations
Register-based studies do not require ethical approval accord-
ing to Danish law.The studywas approved by the Danish Data
Protection Agency (VD-2018–398, I-Suite 6648). Analyses
were conducted on pseudo-anonymized data, using encrypted
personal identification numbers, on servers hosted at Statis-
tics Denmark.

RESULTS

Of the 547 people who took part in the original OPUS ran-
domized trial, two (one in each group) had changed their per-
sonal identification number and could not be tracked in the
registers. Of the remaining 545 participants, 274 (50.3%)
were originally assigned to the OPUS intervention (“OPUS-
RCT”), and 271 (49.7%) were assigned to what was then
considered standard treatment (“control-RCT”). From the
registers,we identified 3,328 people who received OPUS treat-
ment after it was implemented (“OPUS-real-world”).

Table 1 summarizes the baseline characteristics of the
three groups, indicating statistically significant differences
between groups on all variables except sex and presence of
alcohol or substance use disorder 2 years before start of
treatment.

Table 2 presents the main results of the postimplementa-
tion study. Time to first psychiatric admission for the OPUS-
RCT and control-RCT groups were identical when the
analyses were started 2 years after start of treatment, but
not when the analyses were started concurrently with enroll-
ment in treatment. Compared with the OPUS-RCT group, the
OPUS-real-world group had a lower probability of being psy-
chiatrically hospitalized, regardless of time scale chosen. The
absolute hospitalization rates are shown in Figure 1.

All-cause mortality was lower in the OPUS-real-world
group than in the OPUS-RCT group, although the difference
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was statistically significant only in the unadjusted model, and
dipped below the threshold for statistical significance in the
fully adjusted model (p50.09). There were no indications of
between-group differences in the rate of suicide.The cumula-
tive incidence rates of both all-cause mortality and suicide are
shown in Figure 1.

Adjusted incidence rate ratios for use of the secondary
health sector are shown in Figure 2, and the exact numbers
as well as unadjusted estimates are listed in Table 2. Number
of psychiatric bed days per year for each of the first 5 years
after start of treatment was nearly identical in the OPUS-
RCT and control-RCT groups. The incidence rates for
psychiatric bed days, however, were much lower for the
OPUS-real-world group than for the OPUS-RCT group, with
adjusted incidence rate ratios usually well below 0.5. Sensitiv-
ity analyses for the period ending in 2008 showed the same
results, except that the difference was not statistically signif-
icant in year 3 (data not shown).The absolute incidence rates
of psychiatric bed days are shown in Figure S1 in the online
supplement. There was no consistent picture regarding non-
psychiatric bed days, with the OPUS-real-world group show-
ing fewer bed days at some time points but not at others. The
absolute incidence rates of nonpsychiatric bed days are shown
in Figure S2 in the online supplement.

The OPUS-real-world group also had significantly fewer
psychiatric admissions compared with the OPUS-RCT group
in the fully adjusted model. There were no indications of
differences between the groups regarding nonpsychiatric
admissions, except for more admissions in both the OPUS-

real-world and control-RCT groups than in the OPUS-RCT
group the first year after end of treatment (year 3).

For the first 3 years, including during the 2 years of treat-
ment, the OPUS-RCT group had the most outpatient visits,
followed by the OPUS-real-world group, with even fewer in
the control-RCT group. For the final 2 years of the 5-year
follow-up, there was no difference in outpatient visits
between groups. Figure S3 in the online supplement shows
the absolute yearly incidence rates of psychiatric outpatient
visits for the three groups. For the first 2 to 3 years, the two
OPUS treatment groups were at higher levels of outpatient
visits,whereas for the final 3 to 5 years, all three groups stabi-
lized at the level already reached by the control-RCT group
from the beginning of follow-up.

Adjusted incidence rate ratios and odds ratios for the
remaining analyses are shown in Figure 3, again with exact
numbers and unadjusted estimates listed in Table 2. The
OPUS-real-world group used significantly fewer defined
daily doses of antipsychotics 5 years after start of treat-
ment compared with the OPUS-RCT group. Sensitivity
analyses ending in 2008, however, showed that the
OPUS-real-world group used more antipsychotic medica-
tion than the OPUS-RCT group during the first 3 years
(data not shown). The same tendency was observed for
defined daily doses of other psycholeptic medication
both 4 and 5 years after start of treatment, at least in the
fully adjusted model.

For the first 2 to 3 years, the OPUS-real-world group had
lower odds of working or studying compared with the

TABLE 1. Characteristics of patients in the OPUS randomized trial and in the real-world implementation of the OPUS interventiona

Characteristic OPUS-RCT Group Control-RCT Group OPUS-Real-World Group Overall p

N % N % N %

Male 158 57.7 164 60.5 1,830 55.0 0.16
Diagnosis ,0.001
Schizophrenia 184 67.2 176 64.9 2,284 68.6
Schizotypal personality disorder 42 15.3 37 13.7 697 20.9
Other 48 17.5 58 21.4 347 10.4

Mean SD Mean SD Mean SD

Age (years) 27.1 6.3 27.0 6.4 23.9 4.8 ,0.001
Psychiatric bed days 2 years before treatment 20.0 36.2 23.7 36.7 37.5 70.3 ,0.001
Nonpsychiatric bed days 2 years before treatment 6.9 8.8 5.6 8.5 4.5 7.5 0.05
Redeemed prescriptions for psychotropic

medicationsb 2 years before treatment
3.4 7.8 4.2 9.5 7.7 11.4 ,0.001

Income 2 years before treatment (in Danish
kroner)c

131,381 71,158 136,321 70,762 108,349 77,926 0.001

N % N % N %

Substance abuse 2 years before treatment 51 18.6 64 23.6 729 21.9 0.34
Employment status 2 years before treatment ,0.001
Employed 95 34.7 100 36.9 844 25.4
Unemployed, retired, or disability pension 18 6.6 26 9.6 652 16.6
Student 68 24.8 63 23.2 1,168 35.1
Otherd 93 33.9 82 30.3 664 20.0

a Control-RCT5standard treatment in the OPUS trial; OPUS-RCT5OPUS intervention in the OPUS trial; OPUS-real-world5postimplementation OPUS
treatment.

b ATC codes N05 and N06.
c Adjusted to 1996 levels using an annual inflation factor of 2.2%.
d Includes children under age 15 and the category “unknown.”
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TABLE 2. Outcomes of patients who received standard treatment in the OPUS randomized trial or who received the OPUS intervention
after real-world implementation compared with patients who received the OPUS intervention in the OPUS triala

OPUS-Real-World Group Control-RCT Group

Measure Unadjusted Analyses Adjusted Analyses Unadjusted Analyses Adjusted Analyses

HR 95% CI p HR 95% CI p HR 95% CI p HR 95% CI p

First admission at least 2 years
after start of treatment

0.79 0.67, 0.94 0.006 0.73 0.61, 0.87 ,0.001 1.01 0.81, 1.25 0.96 1.00 0.80, 1.24 0.99

First admission at any time after
start of treatment

0.76 0.66, 0.89 ,0.001 0.68 0.58, 0.80 ,0.001 1.23 1.02, 1.50 0.04 1.17 0.95, 1.43 0.13

All-cause mortality 0.48 0.27, 0.84 0.01 0.60 0.33, 1.09 0.09 1.35 0.82, 2.23 0.25 1.33 0.80, 2.23 0.27
Suicide 1.15 0.31, 4.28 0.83 1.35 0.30, 6.19 0.70 1.44 0.46, 4.52 0.54 1.43 0.43, 4.72 0.56

IRR 95% CI p IRR 95% CI p IRR 95% CI p IRR 95% CI p

Psychiatric bed days
Year 1 0.25 0.17, 0.38 ,0.001 0.16 0.11, 0.24 ,0.001 1.30 0.75, 2.24 0.35 1.16 0.69, 1.95 0.57
Year 2 0.47 0.27, 0.80 0.006 0.28 0.17, 0.49 ,0.001 1.32 0.63, 2.76 0.46 1.07 0.52, 2.18 0.85
Year 3 0.59 0.33, 1.07 0.09 0.31 0.17, 0.58 ,0.001 1.67 0.74, 3.76 0.22 1.12 0.51, 2.46 0.78
Year 4 0.55 0.30, 1.01 0.05 0.30 0.16, 0.56 ,0.001 1.17 0.50, 2.70 0.72 0.78 0.34, 1.78 0.56
Year 5 0.62 0.31, 1.22 0.17 0.42 0.21, 0.83 0.01 0.88 0.35, 2.25 0.80 0.78 0.31, 1.95 0.59

Psychiatric admissions
Year 1 0.87 0.67, 1.14 0.32 0.68 0.52, 0.87 0.003 1.21 0.85, 1.72 0.29 1.35 0.97, 1.87 0.08
Year 2 1.01 0.73, 1.40 0.94 0.67 0.49, 0.92 0.01 1.48 0.96, 2.29 0.08 1.49 0.99, 2.23 0.05
Year 3 0.98 0.69, 1.41 0.93 0.65 0.46, 0.93 0.02 1.37 0.84, 2.23 0.20 1.11 0.71, 1.74 0.65
Year 4 0.69 0.48, 0.99 0.04 0.52 0.37, 0.74 ,0.001 0.95 0.57, 1.56 0.83 0.79 0.50, 1.26 0.32
Year 5 0.85 0.56, 1.29 0.45 0.67 0.44, 1.02 0.06 1.05 0.60, 1.85 0.86 1.12 0.66, 1.91 0.67

Psychiatric outpatient visits
Year 1 0.86 0.78, 0.95 0.002 0.86 0.78, 0.95 0.002 0.43 0.38, 0.49 ,0.001 0.44 0.38, 0.49 ,0.001
Year 2 0.83 0.73, 0.94 0.003 0.79 0.70, 0.90 ,0.001 0.47 0.40, 0.56 ,0.001 0.48 0.40, 0.57 ,0.001
Year 3 0.85 0.73, 0.99 0.03 0.83 0.71, 0.97 0.02 0.69 0.56, 0.85 0.001 0.70 0.57, 0.87 0.001
Year 4 1.00 0.82, 1.20 0.97 0.93 0.77, 1.13 0.50 0.96 0.74, 1.24 0.73 0.94 0.72, 1.22 0.64
Year 5 1.00 0.81, 1.24 0.99 0.92 0.74, 1.15 0.48 1.06 0.79, 1.41 0.70 1.05 0.79, 1.41 0.73

Nonpsychiatric bed days
Year 1 1.44 0.82, 2.53 0.20 1.23 0.72, 2.12 0.45 1.36 0.64, 2.91 0.43 1.79 0.87, 3.69 0.11
Year 2 0.64 0.39, 1.06 0.09 0.48 0.29, 0.79 0.004 1.28 0.64, 2.56 0.48 1.42 0.74, 2.74 0.29
Year 3 1.26 0.72, 2.21 0.41 0.88 0.50, 1.53 0.64 1.46 0.68, 3.13 0.33 1.03 0.50, 2.13 0.93
Year 4 0.49 0.29, 0.83 0.008 0.50 0.29, 0.85 0.01 1.30 0.64, 2.65 0.48 1.04 0.53, 2.04 0.91
Year 5 0.98 0.57, 1.67 0.93 0.76 0.44, 1.31 0.32 1.74 0.84, 3.61 0.14 1.28 0.63, 2.62 0.50

Nonpsychiatric admissions
Year 1 1.41 0.90, 2.19 0.13 1.00 0.64, 1.56 1.00 1.38 0.77, 2.47 0.29 1.43 0.81, 2.52 0.22
Year 2 1.13 0.76, 1.68 0.54 0.92 0.62, 1.36 0.67 1.12 0.66, 1.92 0.68 1.05 0.63, 1.76 0.86
Year 3 1.90 1.18, 3.07 0.008 1.68 1.04, 2.70 0.03 1.97 1.06, 3.66 0.03 1.65 0.90, 3.01 0.10
Year 4 0.99 0.66, 1.50 0.98 0.89 0.59, 1.35 0.59 1.18 0.68, 2.04 0.57 1.06 0.62, 1.81 0.84
Year 5 1.09 0.72, 1.66 0.68 0.91 0.60, 1.40 0.68 1.21 0.69, 2.13 0.51 1.04 0.60, 1.82 0.89

Redeemed defined daily doses of antipsychotics
Year 1 1.03 0.65, 1.61 0.91 0.76 0.48, 1.21 0.25 1.08 0.58, 1.99 0.81 1.13 0.62, 2.06 0.69
Year 2 0.98 0.60, 1.60 0.93 0.80 0.48, 1.34 0.40 1.22 0.62, 2.40 0.56 1.12 0.58, 2.18 0.73
Year 3 1.15 0.80, 1.64 0.46 0.96 0.66, 1.40 0.84 1.12 0.68, 1.82 0.66 0.97 0.60, 1.59 0.91
Year 4 0.90 0.62, 1.29 0.56 0.74 0.51, 1.08 0.12 0.90 0.55, 1.48 0.67 0.79 0.48, 1.30 0.35
Year 5 0.78 0.53, 1.14 0.20 0.63 0.42, 0.93 0.02 0.85 0.50, 1.45 0.56 0.81 0.48, 1.37 0.43

Redeemed defined daily doses of other psycholeptics
Year 1 1.36 0.85, 2.17 0.19 1.26 0.79, 2.03 0.34 1.25 0.66, 2.36 0.49 1.47 0.79, 2.75 0.22
Year 2 1.08 0.64, 1.82 0.77 1.03 0.60, 1.77 0.91 1.27 0.62, 2.58 0.52 1.50 0.74, 3.03 0.26
Year 3 0.95 0.58, 1.54 0.82 0.77 0.46, 1.28 0.31 1.22 0.62, 2.39 0.56 1.35 0.70, 2.62 0.37
Year 4 0.73 0.44, 1.20 0.22 0.52 0.31, 0.88 0.02 1.12 0.56, 2.23 0.75 1.40 0.71, 2.78 0.34
Year 5 0.69 0.41, 1.16 0.16 0.49 0.29, 0.85 0.01 1.13 0.55, 2.30 0.74 1.37 0.67, 2.77 0.39

OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p

Working or studying
Year 1 0.52 0.40, 0.66 ,0.001 0.52 0.39, 0.69 ,0.001 0.88 0.63, 1.23 0.46 0.89 0.61, 1.29 0.54
Year 2 0.55 0.43, 0.71 ,0.001 0.58 0.44, 0.77 ,0.001 1.06 0.75, 1.50 0.73 1.09 0.75, 1.58 0.65
Year 3 0.70 0.53, 0.91 0.008 0.78 0.58, 1.04 0.09 0.98 0.68, 1.40 0.89 0.98 0.67, 1.44 0.92
Year 4 1.05 0.79, 1.39 0.74 1.20 0.88, 1.64 0.24 1.13 0.77, 1.66 0.53 1.18 0.79, 1.77 0.43
Year 5 1.25 0.92, 1.70 0.15 1.49 1.07, 2.09 0.02 1.16 0.77, 1.75 0.48 1.17 0.76, 1.81 0.47
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TABLE 2, continued

OPUS-Real-World Group Control-RCT Group

Measure Unadjusted Analyses Adjusted Analyses Unadjusted Analyses Adjusted Analyses

Living in a couple relationship
Year 1 1.28 0.96, 1.71 0.10 1.02 0.75, 1.39 0.88 1.01 0.68, 1.50 0.96 1.03 0.69, 1.56 0.88
Year 2 1.78 1.27, 2.50 0.001 1.57 1.10, 2.23 0.01 1.56 1.01, 2.42 0.05 1.63 1.04, 2.55 0.03
Year 3 1.88 1.33, 2.66 ,0.001 1.69 1.18, 2.42 0.004 1.54 0.97, 2.42 0.06 1.62 1.02, 2.57 0.04
Year 4 1.91 1.35, 2.71 ,0.001 1.69 1.18, 2.43 0.004 1.47 0.93, 2.32 0.10 1.46 0.92, 2.34 0.11
Year 5 1.58 1.13, 2.21 0.007 1.44 1.02, 2.04 0.04 1.24 0.79, 1.94 0.34 1.44 0.80, 1.98 0.33

Having children living at home
Year 1 0.58 0.40, 0.84 0.004 0.87 0.56, 1.33 0.52 0.94 0.57, 1.56 0.82 0.95 0.55, 1.64 0.85
Year 2 0.77 0.51, 1.16 0.21 1.39 0.87, 2.23 0.17 0.75 0.41, 1.35 0.34 0.74 0.39, 1.40 0.36
Year 3 0.81 0.54, 1.22 0.31 1.24 0.77, 1.97 0.37 0.69 0.38, 1.27 0.23 0.65 0.34, 1.25 0.20
Year 4 1.00 0.66, 1.53 0.98 1.40 0.88, 2.22 0.15 1.01 0.57, 1.80 0.97 1.04 0.57, 1.90 0.91
Year 5 0.86 0.58, 1.26 0.44 1.14 0.74, 1.74 0.55 0.91 0.53, 1.56 0.73 0.94 0.53, 1.65 0.82

Registered alcohol or substance use disorder
Year 1 1.18 0.87, 1.62 0.29 1.06 0.73, 1.54 0.74 0.92 0.60, 1.42 0.70 0.73 0.44, 1.20 0.21
Year 2 1.24 0.80, 1.91 0.34 1.01 0.63, 1.63 0.97 1.49 0.86, 2.60 0.15 1.43 0.79, 2.59 0.24
Year 3 1.06 0.72, 1.56 0.78 0.91 0.59, 1.40 0.67 0.98 0.57, 1.66 0.93 0.89 0.50, 1.58 0.69
Year 4 0.90 0.60, 1.35 0.61 0.76 0.48, 1.18 0.23 1.05 0.61, 1.82 0.85 0.97 0.54, 1.74 0.91
Year 5 0.69 0.47, 1.02 0.07 0.59 0.38, 0.91 0.02 0.80 0.46, 1.39 0.43 0.74 0.41, 1.33 0.31

a The reference group in the analyses is the group that received the OPUS intervention in the OPUS trial. Adjusted analyses were adjusted for number of
psychiatric bed days 2 years before treatment, number of nonpsychiatric bed days 2 years before treatment, number of redeemed prescriptions for
antipsychotic or other psychotropic medication 2 years before treatment, registered alcohol or substance use disorder 2 years before treatment, income 2
years before treatment (standardized to 1996 levels using an annual inflation rate of 2.2%), employment status 2 years before treatment, sex, age at start of
treatment, and diagnosis. Control-RCT5standard treatment in the OPUS trial; OPUS-real-world5postimplementation OPUS treatment; HR5hazard ratio;
IRR5incidence rate ratio; OR5odds ratio.

FIGURE 1. Cumulative incidence of psychiatric admission after end of OPUS treatment or standard treatment and overall mortality and
suicide after start of OPUS treatment or standard treatmenta
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OPUS-RCTgroup, and the control-RCTgroup was situated in
between. Five years after start of the 2-year treatment, how-
ever, the OPUS-real-world group had higher odds of working
or studying compared with the OPUS-RCT group.

Except for the first year in treatment, the OPUS-real-world
group had significantly higher odds of being in a couple rela-
tionship than the OPUS-RCT group. For much of the period,
even the control-RCT group had higher odds of being in a
couple relationship than the OPUS-RCT group.

There were no differences between groups in the odds of
having children living at home, once confounding variables
such as age were included in the fully adjusted model.

Overall, there were no differences between groups in the
odds of being registered with an alcohol or substance use dis-
order. However, after 5 years, the odds of being registered
with an alcohol or substance disorder were significantly lower
in the OPUS-real-world group comparedwith the OPUS-RCT
group after adjusting for potential confounders.

DISCUSSION

In this phase 4 prospective cohort study, we investigated
whether the effectiveness of OPUS treatment in a real-
world daily clinical setting is comparable to the efficacy
seen in the OPUS randomized trial.We hypothesized a priori

that OPUS treatment delivered in the OPUS randomized trial
(OPUS-RCT) would be superior to that delivered after imple-
mentation (OPUS-real-world), for the reasons discussed in
the introduction. We were surprised by the fact that many
of our analyses actually identified a better prognosis for the
OPUS-real-world group than the OPUS-RCT group, with
the control group in the OPUS trial (control-RCT) faring
worst in most (but not all) analyses.

For instance, the OPUS-real-world group had both fewer
and shorter psychiatric admissions than the OPUS-RCT
group. This tendency was strongest in the adjusted models,
because the OPUS-real-world group had significantly more
psychiatric bed days prior to starting treatment than the
two groups in the OPUS trial. It may be difficult to establish
whether this is a causal effect or is due to a shift in the way
psychiatric inpatient stays have been used over the period
of approximately 20 years from which the study data were
drawn (22, 23). Indeed, the fact that there were also fewer
nonpsychiatric bed days in this group may indicate a general
tendency toward shorter admissions. However, it is reassuring
that the departure from the constraints of a randomized trial,
as well as an increase in caseload, has not led to an apparent
increase in psychiatric admissions.

Similarly, although not statistically significant, there was
an indication of lower mortality in the OPUS-real-world

FIGURE 2. Incidence rate ratios of use of the secondary health care sector among patients who received standard treatment in the
OPUS trial or who received the OPUS intervention after real-world implementation compared with patients who received the OPUS
intervention in the OPUS triala
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group. As this was not the case for suicides, this probably
indicates a shift toward better pharmacological treatment of
schizophrenia or better somatic medical care of patients.
While a mortality gap between people with schizophrenia
and the general population is apparent and may even be
increasing, this is not caused by a decrease in life expectancy
in schizophrenia, but rather a slower increase in life expec-
tancy among patients with schizophrenia than in the general
population (24).

The OPUS-real-world group received fewer defined daily
doses of both antipsychotic medication and other psycholep-
tic medication than the OPUS-RCTgroup. However,when the
analyses were restricted to the earliest period (ending in
2008), the OPUS-real-world group actually used more anti-
psychotic medication than the OPUS-RCT group. Conse-
quently, it may be that time trends regarding antipsychotic
prescription render results regarding antipsychotic medica-
tion too uncertain to compare OPUS treatment before and
after implementation. However, we cannot exclude the possi-
bility that these and other findings may be caused by residual
confounding that we were unable to account for. This could
occur, for instance, if the OPUS-real-world group was less
ill than the OPUS-RCT group at the start of treatment. The
younger age could, for instance, reflect a shorter duration of
untreated psychosis, although it has been shown that, in the
2009–2012 period, the duration of untreated psychosis in

the OPUS-real-world group was comparable to that in the
groups in the original OPUS trial (2). Beyond the variables
we adjusted for,we do not have information on illness severity.
Previous studies have shown that after 1.5 to 2 years of OPUS
treatment, severity of psychotic symptoms as measured by the
Scale for the Assessment of Positive Symptoms was higher in
the 2009–2012 period than in the 1998–2000 period (2, 3, 25).
While not representative of the full duration of follow-up in
the present study, this does not seem consistent with the pres-
ence of such residual confounding.

Interestingly, while the OPUS-real-world group had lower
odds of working or studying during the first years of follow-
up compared with the OPUS-RCT group, this shifted over
time, with the OPUS-real-world group eventually overtaking
the OPUS-RCT group on this important functional outcome
(albeit only after 5 years, and in the fully adjusted model).
Such vocational measures are increasingly being perceived as
more important than symptom outcomes (26–28). Further-
more, since the OPUS-real-world group started off worse
(after onset of psychosis) than the OPUS-RCT group, this is
likely not caused by residual confounding. This is particularly
interesting since, from 2012 to 2017, a randomized trial of indi-
vidual placement and support was conducted in many psychi-
atric settings in Denmark, including in OPUS treatment
settings (28). However, we cannot exclude the possibility that
OPUS treatment has become slower at getting people into

FIGURE 3. Incidence rate ratios and odds ratios of other outcome measures among patients who received standard treatment in the
OPUS randomized trial or who received the OPUS intervention after real-world implementation compared with patients who received
the OPUS intervention in the OPUS triala
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work compared with during the randomized trial. While
social workers have always been a component of OPUS, no
specific work rehabilitation focus has been applied in
OPUS except the above-mentioned individual placement
and support trial, although rapid return to work has always
been encouraged.

Strangely, both the OPUS-real-world group and the
control-RCT group consistently had higher odds of being in
a couple relationship, except during the first year, compared
with the OPUS-RCT group. We have previously shown that
singleness in schizophrenia is associated with the polygenic
risk score for schizophrenia (29). This is difficult to explain
but is likely not due to differences over time.

Finally, while starting off similarly, the odds of alcohol or
substance use disorder being registered also decreased over
time in the OPUS-real-world group compared with the
OPUS-RCT group, again indicating that not only is OPUS
treatment still effective, it could even be effective for longer
than it waswhile being investigated as part of the original ran-
domized trial. This is of utmost importance given that comor-
bid alcohol or substance use is associated with a range of poor
prognostic outcomes in schizophrenia (30).

Generally, differences between the OPUS-real-world group
and the two groups in the randomized trial could be a mixture
of positive implementation ofOPUS treatment and of improved
post-OPUS services over time. Positive effects beyond those
observed in the randomized trial may be due to more flexible
setups, improved experience with delivering the intervention,
or other factors. We accounted for potential differences in
patient characteristics in the analyses, which suggests that
this is not likely to have been a confounder in our results.

While postimplementation studies (often called phase 4
trials or real-world-evidence studies) are finding increasing
use in pharmacology, this is not the case for psychosocial
interventions (31, 32).While we do not argue that psychosocial
interventions should be implemented without proper testing
in randomized trials, it may be worthwhile testing whether
such therapies remain effective once they are implemented.
In particular, it is interesting that we find indications that a
complex psychosocial intervention would be more effective
in real-world settings than in the controlled confines of a ran-
domized trial. The Recovery After an Initial Schizophrenia
Episode (RAISE) trial in the United States may be considered
intermediary to individually randomized trials and a real-
world study, given its cluster-randomized nature, and this trial
also showed the effectiveness of the specialized early inter-
vention (33).

Strengths and Limitations
A number of strengths in our study design should be
highlighted. First, the inclusion rates in the original OPUS
trial were very high (3). Regarding the OPUS-real-world
group, our use of nationwide unselected registers means
that there was no selection bias into this group. Similarly,
the original randomized trial is considered unselected and
highly generalizable (3). The register-based outcomes mean

that we have complete follow-up data, since we did not rely
on participation in research interviews or surveys.

However, the use of register-based information also has cer-
tain limitations, notably in the depth of information available
on the participants in the study. Indeed, many of the positive
effects identified in the original OPUS trial were not replicable
in this study, simply because information regarding, for example,
severity of psychotic and negative symptoms is not directly
available in the registers. Hence, many of the outcomes we do
measure should be seen as proxies for these outcomes.

Other limitations exist as well. For instance, since the
OPUS trial groups are separated in time from the real-world
group, we cannot exclude the possibility that time is a con-
founder. This is not something we can address statistically.
However, as discussed above, time does not appear to be a rel-
evant confounder in many of our analyses. Since OPUS is
implemented nationwide as first-choice treatment, a contem-
porary non-OPUS control group would not be feasible and
would provide results that would likely be overestimates of
the true effect of postimplementation OPUS treatment.Unfor-
tunately, data were not available regarding adaptations from
the OPUS trial setup in the real-world implementation of
OPUS, but program fidelity has been shown to be rather
high (34). Finally,we did not adjust for multiple comparisons,
so findings near the threshold for statistical significance
should be (and were) interpreted cautiously.

Implications and Conclusions
Our study holds a number of implications.Most importantly, it
highlights that OPUS treatment and similar integrated psy-
chosocial treatments for first-episode psychosis are at least
as effective in real-world settings as within the controlled
environments of randomized trials in spite of the fact that
the real-world treatment settings have higher caseloads.
One possible explanation for the finding that OPUS treatment
in real-world settings appeared even better than in the OPUS
trial could be that the contents of the intervention may have
been improved upon, even if caseloads have been increased.

The implication of this study is that places that have already
implemented these interventions should continue doing so,
and that places that have not implemented such treatments
should consider doing so. However, our results merit replica-
tion in other real-world cohorts in order to establish whether
they can be generalized to other settings and countries.
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Examination Questions: Posselt et al.

1. The study compared three treatments: OPUS-RCT (OPUS-treatment delivered as part 

of a randomized trial); Control-RCT (the control group in the trial); and OPUS-real-

world (patients receiving OPUS treatment after it was implemented nationally 

following the trial. On outcomes relating to mortality and psychiatric admissions, 

how did the three groups compare to one another?

a. OPUS-RCT was best, followed by OPUS-real-world, with Control-RCT doing the 

worse

b. OPUS-real-world was best, followed by OPUS-RCT, with Control-RCT doing the 

worse

c. OPUS-RCT and OPUS-real-world were identical, with Control-RCT doing worse 

than both

d. All three groups were identical on most outcomes

2. The study included both patients with schizophrenia, schizotypal disorder, and other 

disorders in the schizophreniform spectrum. Approximately how many patients were 

diagnosed with schizophrenia?

a. About a quarter (25%)

b. About half (50%)

c. About two thirds (66%)

d. About three quarters (75%)

3. How was outcome data in the study obtained?

a. Blinded interviewers using validated instruments

b. Patient self-report on online questionnaires

c. Nationwide Danish population and treatment registers

d. Qualitative interviews analyzed using grounded theory
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