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IMPORTANCE Short-term outcome studies of antipsychotic dose-reduction/discontinuation

strategies in patients with remitted first-episode psychosis (FEP) showed higher relapse rates
but no other disadvantages compared with maintenance treatment; however, long-term
effects on recovery have not been studied before.
OBJECTIVE To compare rates of recovery in patients with remitted FEP after 7 years of
follow-up of a dose reduction/discontinuation (DR) vs maintenance treatment (MT) trial.
DESIGN Seven-year follow-up of a 2-year open randomized clinical trial comparing MT

and DR.
SETTING One hundred twenty-eight patients participating in the original trial were recruited
from 257 patients with FEP referred from October 2001 to December 2002 to 7 mental
health care services in a 3.2 million–population catchment area. Of these, 111 patients refused
to participate and 18 patients did not experience remission.
PARTICIPANTS After 7 years, 103 patients (80.5%) of 128 patients who were included in the
original trial were located and consented to follow-up assessment.
INTERVENTION After 6 months of remission, patients were randomly assigned to DR strategy

or MT for 18 months. After the trial, treatment was at the discretion of the clinician.
MAIN OUTCOMES AND MEASURES Primary outcome was rate of recovery, defined as meeting
the criteria of symptomatic and functional remission. Determinants of recovery were
examined using logistic regression analysis; the treatment strategy (MT or DR) was controlled
for baseline parameters.
RESULTS The DR patients experienced twice the recovery rate of the MT patients (40.4% vs
17.6%). Logistic regression showed an odds ratio of 3.49 (P = .01). Better DR recovery rates
were related to higher functional remission rates in the DR group but were not related to
symptomatic remission rates.
CONCLUSIONS AND RELEVANCE Dose reduction/discontinuation of antipsychotics during the
early stages of remitted FEP shows superior long-term recovery rates compared with the
rates achieved with MT. To our knowledge, this is the first study showing long-term gains of
an early-course DR strategy in patients with remitted FEP. Additional studies are necessary
before these results are incorporated into general practice.
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I

n naturalistic conditions, a substantial number of patients
with first-episode psychosis (FEP) will stop taking antipsychotic drugs, resulting in increased relapse risk and lower
rates of recovery.1 Robinson et al2 studied self-elected discontinuation in patients with FEP and found a 5-fold increase in
relapse rates compared with patients who continued to take
antipsychotics. In patients with multiple episodes who were
receiving intermittent treatment, higher relapse rates were
demonstrated compared with the rates in patients receiving
maintenance treatment (MT).3 The first randomized clinical
trial in patients with remission of FEP comparing MT with dose
reduction/discontinuation (DR) also showed higher relapse
rates and no advantages of DR.4 More recent studies confirmed these results.5-7 This further supported the guidelines
stating that MT with antipsychotics is recommended for at least
1 year when a first episode has remitted.8,9 However, all studies on treatment strategies have a short-term follow-up of 2
years or less.4,10 The long-term effects of treatment strategies
are therefore unknown. Moreover, treatment recommendations and guidelines are undifferentiated regarding stability and
remission of the illness.11,12 The present guidelines are directed mainly toward the prevention of relapse. However,
awareness is growing that, in addition to relapse, functional
status should be included in outcome evaluation. Therefore,
recovery, including both symptomatic and functional remission, would be a more adequate concept for outcome
evaluation.13
The aim of the present study was to evaluate the longterm outcome of an early-course DR strategy on recovery compared with MT. Therefore, a 7-year follow-up assessment was
conducted in a cohort of patients with FEP who originally participated in an early-course DR trial.4

Methods
Participants
Patients seen for the first time in mental health care services
with a first episode of psychosis from October 1, 2001, until
December 1, 2002 (N = 257), in a 3.2 million–population
catchment area were asked to participate in the original
2-year trial comparing DR with MT.4 Of these, 111 patients
refused to participate or were lost to follow-up, and 18
patients did not show response of symptoms within 6
months of antipsychotic treatment or sustained symptom
remission during 6 months. One hundred twenty-eight
patients were included in the original trial and completed it.
At the end of this trial, all patients consented to follow-up.
Research assistants who recruited the patients in the original
study contacted them 5 years later, requesting their participation in a one-time interview regarding the course and outcome of psychosis during the follow-up period.

Assessments
Baseline data were sampled as part of the original trial. These
included sex; duration of untreated psychosis (DUP); age at onset of psychosis; educational level; having a regular job for at
least 16 hours a week; living alone vs with others; diagnosis
914
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of alcohol and cannabis use, and dependence or abuse of any
substance; diagnostic category of nonaffective psychosis
(schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, brief psychotic disorder, or psychotic disorder not otherwise specified); symptom severity;
social functioning; quality of life; and time from start of antipsychotic treatment to first remission. A detailed description
of the instruments and measurement methods was reported
by Wunderink et al.14
In the present study, the patients were followed up after
7 years, which was calculated from the start of the original trial
(the start date of the first remission). The follow-up assessment included symptom severity and level of social functioning during the past 6 months, relapses during the whole follow-up period, and the type and dose of antipsychotics used
during the past 2 years. Dosage data registered in patient records were verified during the assessment interviews.
Symptoms were assessed with the Positive and Negative
Syndrome Scale (PANSS).15 The PANSS was used to measure
observer-rated severity of symptoms during the preceding
week, as well as during the past 6 months.
Social functioning was assessed with the Groningen Social Disability Schedule (GSDS), a semistructured investigatorbased interview measuring disabilities in social functioning in
8 domains (7 of which were included in this study) over the
past 4 weeks, as well as during the past 6 months.16 The 7 domains are self-care, housekeeping, family relationships, partner relationships, relationships with peers, community integration, and vocational functioning. The parenthood domain
was omitted because of limited applicability. A disability is rated
by the investigator on a 4-point scale: none (0), minimal (1),
obvious (2), and serious (3).
Training for administration of PANSS and GSDS was provided for all research assistants before the study. Training included ratings of videotaped and real-life interviews, followed by discussions and review of ratings.
At baseline, predictors of recovery (symptomatic and functional remission) were recorded as part of the original trial:
demographic variables, DUP, psychopathologic characteristics (PANSS), cannabis and any other substance abuse, social
functioning (GSDS), quality of life (World Health Organization Quality of Life [WHOQoL]), living situation, and vocational situation. Details on the measurement of DUP and other
baseline variables have been described elsewhere.14

Definitions of Recovery, Symptomatic Remission, Relapse,
and Functional Remission
Criteria for recovery were met when patients had symptomatic and functional remission for at least 6 months at the
7-year follow-up. Criteria for symptomatic remission were adopted from Andreasen et al.17 All relevant PANSS item scores
have to be 3 (mild) or less on a scale ranging from 1 (not present) to 7 (severe) during an observational period of 6 months.
Patients were assessed retrospectively for any symptomatic relapse occurring during this period. A symptomatic relapse was
defined as an exacerbation of symptoms during at least 1 week
with at least 1 relevant PANSS item score above 3 (mild). Any
relapse in symptoms during the 6 months preceding the asjamapsychiatry.com
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sessment prevented the individual from being categorized as
recovered at the time of the assessment.
According to generally accepted views, functional remission implies proper social functioning in the main domains of
everyday life. The 7 domains of the GSDS included in the present study adequately represent these domains. A patient with
functional remission should function adequately in all 7 domains with none or only a minimal disability in any of them
(not allowing a score of 2 or 3 on any GSDS domain).13 Patients
were considered to have functional remission if, during an observational period of 6 months before assessment, all functional domain scores remained at 1 or lower.

Conversion of Antipsychotics to Haloperidol Equivalents
To compare medication use, prescribed antipsychotics were
converted to haloperidol equivalents. Because of different
mechanisms of action, there is no generally accepted algorithm to convert the novel or even the first-generation antipsychotics to haloperidol equivalents. We used existing dose
range recommendation tables to convert the applied antipsychotic agents to haloperidol equivalents.9,18

Calculation of Mean Daily Dose of Antipsychotics
and Timeline of Dosing
The calculation of the mean daily doses of antipsychotics during the last 2 years of follow-up was based on registration of dosage data in patient records verified during assessment interviews. Prescription data are accurately registered in electronic
patient files in all participating services in this study. First, the
mean daily dose for each month was calculated, including days
of zero intake, to get an impression of the timeline of dosing.
The mean daily dose during the 2-year period was then calculated by adding the means for each month and dividing by 24.
To obtain a more accurate impression of prescribed dosages, we
also calculated the mean daily dose during the last 2 years of
the 7-year follow-up, excluding days of zero intake. To get an
impression of the timeline of dose reduction and discontinuation, we calculated the mean number of months per patient and
the mean number of patients per month with zero intake, as well
as with doses below 1 mg of haloperidol equivalents during the
last 2 years of the 7-year follow-up.

Statistical Analysis
Analyses were carried out using commercial software (SPSS,
version 18.0; SPSS Inc). Baseline characteristics of participants and nonparticipants and of DR and MT groups were
evaluated with Pearson χ2 tests for categorical variables and
unpaired 2-tailed t tests for continuous variables. Selection of
variables to be included in the regression models was based
on bivariate analyses, Pearson χ2 tests for categorical variables, and t tests for continuous variables of baseline variables and recovery, as well as symptomatic and functional remission at follow-up. The DUP was log transformed in these
analyses for its skewed distribution. z Scores for skewness of
the distribution were 13.95 for non–log-transformed DUP days
vs −0.75 for log-transformed DUP days. However, the same conclusions were obtained by including DUP days in the analyses
instead of the log-transformed DUP days.
jamapsychiatry.com
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Potential explanatory variables included demographic
measures, baseline symptoms (positive, negative, and general), baseline social functioning, substance abuse, and DUP.
Logistic regression analyses were used to study the contributions of relevant predictors to recovery and its constituents
(symptomatic and functional remission) as dependent variables. Relevant variables were entered in the regression model
if bivariate analysis showed a significant association (P < .05)
with recovery, symptomatic remission, or functional remission at the 7-year follow-up. Time to first relapse during follow-up from random assignment to DR or MT groups was analyzed with a Kaplan-Meier survival analysis. The mean number
of relapses with DR and MT was compared using an unpaired
2-tailed t test, and the cross tabulation of number of relapses
and treatment arm was analyzed with a Pearson χ2 test. The
difference of the mean daily dose of antipsychotic medication during the last 2 years of follow-up between DR and MT,
calculated by determining the mean daily dosage including periods with zero intake of antipsychotics, was analyzed with an
unpaired 2-tailed t test. The same analysis was done comparing the mean daily doses excluding periods with zero intake,
the mean number of months with zero intake and with daily
doses below 1 mg of haloperidol equivalents per patient, and
the mean number of patients per month with zero intake and
with doses below 1 mg of haloperidol equivalents. Finally, we
performed an as-treated post hoc analysis to compare the outcome of patients who successfully discontinued or achieved
substantial dose reduction (mean daily dose <1 mg of haloperidol equivalents) determined with Pearson χ2. To find predictors of successful dose reduction/discontinuation of antipsychotic medication during the last 2 years of follow-up, we
performed another logistic regression analysis. Relevant predictors of dose reduction/discontinuation were selected by bivariate analyses (showing a significant association with dose
reduction/discontinuation) and entered into a stepwise logistic regression analysis with discontinuation or dose reduction to a mean daily dose of less than 1 mg of equivalents of
haloperidol during the last 2 years of follow-up as a dependent variable.

Results
Of the 128 patients who participated in the original study, 103
patients (80.5%) were located and consented to participate in
the 7-year follow-up. Of the 25 nonparticipants, 1 patient had
committed suicide, 18 patients refused further participation,
and 6 individuals were lost to follow-up. There were no significant differences in baseline characteristics and functional
data between participants and nonparticipants in the 7-year
follow-up study and also none between the 2 treatment strategy groups (Table 1).
The variable DUP has been log transformed in Table 1 because of its skewed distribution. The actual values of DUP in
the follow-up sample (n = 103) were mean (SD), 266.6 (529.9)
days; median, 31.0 days; 25th percentile, 0 days; 50th percentile, 31 days; 75th percentile, 184 days; and maximum, 3560
days (interquartile range, 0-184 days).
JAMA Psychiatry September 2013 Volume 70, Number 9
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Table 1. Baseline Characteristics of Participants and Nonparticipants and of DR and MT Participants
No. (%)

Strategy, No. (%)
Statistic

P
Value

Statistic

P
Value

1.39 (1.17)
[1.49]

t126 = −0.48

.63

1.45 (1.13)
[1.49]

1.56 (1.08)
[1.78]

t101 = −0.50

.62

25.83 (6.87)

24.93 (5.84)

t126 = −0.60

.55

26.26 (6.79)

25.39 (6.99)

t101 = 0.64

.52

Regular job for ≥16 h/wkb

45 (45)

12 (48)

Pearson
χ2 = 0.07

.79

27 (54.0)

18 (36.0)

Pearson
χ2 = 3.27

.07

Living alone

37 (35.9)

9 (36)

Pearson
χ2 = 0.00

.99

19 (36.5)

18 (35.3)

Pearson
χ2 = 0.02

.89

Alcohol

22 (21.4)

2 (8.0)

Pearson
χ2 = 2.36

.12

13 (25.0)

9 (17.6)

Pearson
χ2 = 0.83

.36

Cannabis

26 (25.2)

5 (20)

Pearson
χ2 = 0.30

.58

14 (26.9)

12 (23.5)

Pearson
χ2 = 0.16

.69

Any

37 (35.9)

8 (32.0)

Pearson
χ2 = 0.14

.71

22 (42.3)

15 (29.4)

Pearson
χ2 = 1.86

.17

Schizophrenia

45 (43.7)

13 (52.0)

19 (36.5)

26 (51.0)

Schizophreniform
disorder

26 (25.2)

3 (12.0)

14 (26.9)

12 (23.5)

Characteristic

Participants
(n = 103)

Nonparticipants
(n = 25)

DUP, mean (SD)
[median], da

1.51 (1.10)
[1.49]

Age at onset of psychosis,
mean (SD), y

DR
(n = 52)

MT
(n = 51)

Dependence or abuse

Schizoaffective disorder
Delusional disorder

6 (5.8)

1 (4.0)

12 (11.7)

5 (20.0)

Pearson
χ2 = 3.80

.58

4 (7.7)

2 (3.9)

8 (15.4)

4 (7.8)

Pearson
χ2 = 7.05

.22

Brief psychotic disorder

3 (2.9)

0

0

3 (5.9)

Psychotic disorder, NOS

11 (10.7)

3 (12.0)

7 (13.5)

4 (7.8)

Positive

10.28 (3.08)

10.44 (2.43)

t126 = 0.24

.81

9.79 (2.96)

10.78 (3.15)

t101 = −1.66

.10

Negative

13.50 (5.14)

14.12 (4.89)

t126 = 0.62

.53

12.87 (4,80)

13.96 (5.51)

t101 = −1.08

.28

General

25.85 (6.53)

26.24 (6.78)

t126 = 0.29

.77

25.27 (6.44)

26.45 (6.62)

t101 = −0.92

.36

8.46 (4.19)

8.56 (4.64)

t126 = 0.11

.91

8.48 (4.10)

8.43 (4.33)

t101 = 0.06

.95

91.48 (11.50)

93.08 (15.18)

t125 = 0.58

.56

90.42 (11.21)

92.55 (11.79)

t101 = −0.94

.35

PANSS subscale,
mean (SD)

Total score, mean (SD)
GSDS
WHOQoL

Abbreviations: DR, dose reduction strategy; DUP, duration of untreated
psychosis; GSDS, Groningen Social Disability Schedule; MT, maintenance
treatment; NOS, not otherwise specified; PANSS, Positive and Negative
Syndrome Scale; WHOQoL, World Health Organization Quality of Life scale.

a

DUP days were log transformed because of the skewed distribution.

b

Three cases missing in follow-up sample: 2 in the DR group and 1 in MT group.

Table 2. Recovery, Symptomatic Remission, and Functional Remission After 7 Years of Follow-up
No. (%)
DR
(n = 52)

MT
(n = 51)

Total Sample
(n = 103)

21 (40.4)

9 (17.6)

30 (29.1)

Symptomatic

36 (69.2)

34 (66.7)

70 (68.0)

Functional

24 (46.2)

10 (19.6)

34 (33.0)

Characteristic
Recovery
Remission

Recovery, Symptomatic Remission,
and Functional Remission
Recovery rates were significantly higher in patients who received DR than in those who received MT (Pearson χ21 = 8.2;
P = .004). Symptom remission after 7 years did not differ significantly across the original treatment strategies of DR and MT
(Pearson χ21 = 0.08; P = .78), but functional remission differed
significantly in favor of DR (Pearson χ21 = 6.45; P = .01) (Table 2).
Symptomatic remission without functional remission was
achieved by 38.8% of all patients (DR, 28.8%; MT, 49.0%). Functional remission without symptomatic remission was reached
by 3.9% of all patients (DR, 5.8%; MT, 2.0%). In addition, 28.2%
916
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Abbreviations: DR, dose
reduction/discontinuation;
MT, maintenance treatment.

of all patients (DR, 25.0%; MT, 31.4%) achieved neither symptomatic remission nor functional remission.

Predictors of Recovery, Symptomatic Remission,
and Functional Remission
Table 3 reports the results of the bivariate analyses of associations of conceivable predictors at baseline and recovery, symptomatic remission, and functional remission at the 7-year follow-up. Recovery was bivariately significantly associated with
PANSS positive symptoms, negative symptoms, general symptoms (less severe), living with others vs living alone, social functioning (better), and trial arm (DR). When entered stepwise in
jamapsychiatry.com
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Table 3. Bivariate Analyses of Conceivable Baseline Predictors of Recovery, Symptomatic Remission, and Functional Remission at 7-Year Follow-up
Remission
Recovery
Baseline Variable

Statistic

Symptomatic
P Value

Functional

P Value

Statistic

Statistic

P Value

Sex

Pearson χ2 = 1.58

.21

2.20

.14

1.22

.27

Educational level

Pearson χ2 = 0.78

.68

1.38

.50

0.59

.74

Living alone

Pearson χ2 = 6.82

.009

0.89

.34

7.36

.007

Holding a regular job for ≥16
h/wk

Pearson χ2 = 3.06

.08

1.07

.30

3.15

.08

DUP (log transformed)

t101 = 1.62

.11

2.41

.02

1.46

.15

Age at onset of psychosis

t101 = −0.05

.96

0.82

.42

−0.40

.69

GSDS

t101 = 2.99

.004

1.99

.049

3.62

<.001

WHOQoL

t101 = −1.34

.18

−0.64

.53

−1.75

.08

Pearson χ2 = 4.61

.46

8.14

.15

3.07

.69

Positive

t101 = 2.41

.02

1.57

.12

2.63

.01

Negative

t101 = 3.16

.002

2.19

.03

3.89

<.001

General

t101 = 2.65

.009

1.23

.22

3.22

.002

Alcohol

Pearson χ2 = 1.88

.17

1.11

.29

0.79

.37

Cannabis

Pearson χ2 = 0.04

.83

0.42

.52

0.08

.78

t101 = −0.32

.75

−0.17

.87

−0.25

.80

Pearson χ2 = 6.45

.01

0.08

.78

8.20

.004

Total score

Diagnosis
PANSS subscale

Dependence or abuse

Arm (DR vs MT)

Abbreviations: DR, dose reduction/discontinuation; DUP, duration of untreated
psychosis; GSDS, Groningen Social Disability Schedule; MT, maintenance

a logistic regression analysis, less severe negative symptoms
(odds ratio [OR1], 0.84; P = .007), living together (OR1, 4.44;
P = .01), and trial arm (DR) (OR1, 3.49; P = .01) remained as variables significantly related to recovery at the 7-year follow-up.
Three baseline variables were significantly associated with
symptom remission in the bivariate analyses: DUP (shorter),
social functioning (better), and PANSS negative symptoms (less
severe). Entered stepwise in a logistic regression analysis, only
DUP (shorter) was significantly related to symptom remission at follow-up (OR1, 0.62; P = .02).
Functional remission was bivariately associated with the
same variables as recovery. Stepwise logistic regression analysis showed that less severe negative symptoms (OR1, 0.85;
P = .02), living together (OR1, 4.68; P = .01), better social functioning (OR1, 0.86; P = .04), and treatment arm (DR) (OR1, 4.62;
P = .004) were significantly related to functional remission.

Relapse Rates During 7 Years of Follow-up
The mean (SD) number of relapses in the sample was 1.24
(1.37). Categorized by group, the mean numbers were DR,
1.13 (1.22) and MT, 1.35 (1.51); this difference was nonsignificant (t101 = –0.81, P = .42).
Time to first relapse from entry into the experimental phase
of the trial (which was at 6 months of stable remission from baseline) was entered in a Kaplan-Meier survival analysis, comparing the survival curves of the patients who were in the DR and
MT strategies (Figure 1). The initial relapse rates appeared to be
about twice as high in the DR group, but the curves then approached each other and came on par at approximately 3 years
jamapsychiatry.com
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treatment; PANSS, Positive and Negative Syndrome Scale; WHOQoL, World
Health Organization Quality of Life scale.

Figure 1. Kaplan-Meier Survival Analysis
1.0
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Cumulative Survival

Time to remission, d
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DR
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MT, censored
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Time to Relapse from t6, d

Time to first relapse after first remission (t6) during 7 years of follow-up in
patients assigned to 18 months (547 days) of dose reduction/discontinuation
(DR) or maintenance treatment (MT).

of follow-up. From then on, the findings were not significantly
different (log-rank [Mantel-Cox] χ21 = 0.003; P = .96).
Overall, 67 of the participants (65.0%) had at least 1 relapse during the 7 years of follow-up. Categorized by group,
32 relapses occurred in the DR group (61.5% of all DR patients) and 35 in the MT group (68.6% of all MT patients).
No relapse occurred in 36 patients (34.9%), 20 of whom were
in the DR group (38.5% of all DR patients) and 16 in the MT group
(31.4% of all MT patients). The number of patients with a certain
JAMA Psychiatry September 2013 Volume 70, Number 9
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Figure 2. Mean Daily Dose in Dose Reduction/Discontinuation (DR) and
Maintenance Treatment (MT) During the Last 2 Years of 7-Year Follow-up

Figure 3. Dose Reduction/Discontinuation in DR and MT During the Last
2 Years of 7-Year Follow-up
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number of relapses in the DR (range, 0-5) and MT (range, 0-8)
groups did not differ significantly (Pearson χ26 = 4.96; P = .55).

DR indicates dose reduction strategy; MDD, mean daily dose (haloperidol
equivalent milligrams); and MT, maintenance treatment strategy.

Antipsychotic Dose During the Last 2 Years of Follow-up

out substantial antipsychotic medication: 22 patients (42.3%)
in the DR group and 12 patients (23.5%) in the MT group (Pearson χ21 = 4.11; P = .04).
The mean number of months per patient with zero intake
in the DR (6.38 [10.28]) and MT (4.35 [8.49]) groups during the
last 2 years of follow-up did not differ significantly, nor did the
mean number of months per patient with a mean daily dose of
less than 1 mg (DR, 2.92; MT, 1.61). The mean number of patients
per month who had zero intake was 13.8 (26.5%) in the DR group
and 9.3 (18.2%) in the MT group, a significant difference
(t23 = 12.70; P < .001). The mean number of patients per month
who had low doses below 1 mg also differed significantly: 6.3 patients (12.1%) in the DR group and 3.4 patients (6.7%) in the MT
group (t23 = 9.17; P < .001). The time course of dose reduction/
discontinuation is graphically represented in Figure 3.
To explore whether discontinuation was associated with
good or bad general outcome, we performed an as-treated post
hoc comparison, comparing patients who successfully discontinued antipsychotics or achieved a substantial dose reduction (n = 34) with those who did not (n = 69), regardless of the
original treatment strategy.
In the successfully discontinued/dose reduction patients
compared with the not discontinued/tapered patients, symptomatic remission was achieved by 29 of 34 patients (85.3%)
vs 41 of 69 patients (59.4%) (χ21 = 7.00; P = .008), functional
remission by 19 of 34 patients (55.9%) vs 15 of 69 patients (21.7%)
(χ21 = 12.00; P = .001), and recovery by 18 of 34 patients (52.9%)
vs 12 of 69 patients (17.4%) (χ21 = 13.94; P < .001). The mean
number of relapses in the discontinued/tapered patients during the 7-year follow-up was 0.71 (0.94) vs 1.51 (1.47) in the not
discontinued/tapered group, a significant difference
(t101 = 2.90; P = .005).
Bivariate analysis of predictors of successful discontinuation or dose reduction to a mean daily dose of less than 1 mg of
haloperidol equivalents during the last 2 years of follow-up indicated no relapse occurring during follow-up (Pearson χ21 = 7.22;
P = .007), treatment arm (DR or MT) (Pearson χ21 = 4.11; P = .04),

The mean antipsychotic dose (daily dose in haloperidolequivalent milligrams) in patients originally receiving DR (2.20
[2.27] mg) remained significantly lower during the last 2 years
of follow-up compared with the dose in patients who were receiving MT (mean, 3.60 [4.01] mg; t101 = −2.18; P = .03). The time
course of mean daily doses during the last 2 years of follow-up
in the DR and MT groups is graphically represented in Figure 2.
When the patients who discontinued antipsychotics during the last 2 years of follow-up (DR, 11; MT, 6) were left out of
the analysis, the difference of mean haloperidol equivalent
daily dose still bordered on significance: 2.79 (2.21) mg in the
DR group vs 4.08 (4.03) mg in the MT group (t84 = −1.81;
P = .07). The mean daily dose in DR vs MT patients, excluding
days of zero intake to give an impression of prescribed dosages, bordered on significance: 2.89 (2.19) mg in the DR group
vs 4.29 (4.01) mg in the MT group (t84 = −1.98; P = .05).

Discontinuation and Dose Reduction of Antipsychotics
Over Time
Of the 17 patients who successfully discontinued antipsychotic treatment in the original trial, 13 were located and included in the present follow-up; 10 of these patients were in
the DR group and 3 were in the MT group. Two patients (both
DR) restarted antipsychotic therapy; thus, 11 (8 DR and 3 MT)
patients still were not using antipsychotic agents during the
last 2 years of the 7-year follow-up.
At the 7-year follow-up, an additional 3 DR and 3 MT patients had stopped taking antipsychotics during the last 2 years,
amounting to a total of 17 patients who had stopped antipsychotic therapy at follow-up: 11 patients (21.1%) of the DR group
and 6 patients (11.8%) of the MT group. In addition, an equal
number of patients used a mean haloperidol-equivalent daily
dose of less than 1 mg during the last 2 years of follow-up: 11
in the DR group and 6 in the MT group. These patients may be
considered to have achieved a major dose reduction of antipsychotics. This would amount to 34 patients (33.0%) with918
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successful discontinuation of antipsychotics during the original trial (Pearson χ21 = 23.66; P < .001), short DUP (t101 = 2.67;
P = .009), better social functioning (t101 = 2.09; P = .04), and less
severe PANSS general symptoms (t101 = 2.23; P = .03). When
these variables were entered in a stepwise logistic regression
analysis, only successful discontinuation of antipsychotics during the original trial significantly and independently predicted
successful discontinuation/dose reduction to a mean daily dose
of less than 1 mg of haloperidol equivalents during the last 2 years
of the 7-year follow-up (OR1, 0.03; P = .001).

Discussion
To our knowledge, this study is the first to identify major advantages of a DR strategy over MT in patients with remission of FEP.
In patients originally assigned to a DR strategy sustained for 18
months, after a long-term follow-up of 7 years, recovery and
functional remission rates were more than twice those of patients
who were assigned to MT (40.4% vs 17.6% and 46.2% vs 19.6%,
respectively). There was no significant difference in symptom
remission rate (69.2% vs 66.7%) between the groups.
One of the first things to consider is the selection of the
sample included in the original trial. As noted, approximately half the eligible patients with FEP were not willing to
participate. Compared with participants, these nonparticipants differed in showing a lower level of functioning, being
less adherent to therapy, and being more difficult to engage.
In the present study, one could say “the best half” of the FEP
patients presenting in clinical practice was evaluated.
The major issue is, of course, whether these striking results may be attributed to the treatment strategies in the original trial. There were no significant differences in any of the conceivable confounding variables between the 2 groups. Therefore,
it seems likely that the original treatment strategy, be it DR or
MT, has a profound effect on long-term outcome. The difference after 7 years does not appear in the domains of symptom
remission or relapse rates but in the domains of functional remission and recovery. Even though the short-term relapse rates
showed a significant disadvantage of DR strategy,4 the longterm relapse rates did not show any significant difference, from
approximately 3 years of follow-up onward. On the other hand,
short-term outcome did not show any advantages of DR in the
domains of recovery or functional remission, but striking differences were seen at longer-term follow-up.
A possible weakness of the present study could be the absence of rater blindness. We cannot rule out the possibility that
this may have influenced the results in favor of the DR strategy, although it is not very likely to account for the magnitude of the identified differences.
Another consideration is the mechanism in the DR arm that
could be responsible for the gains in functional capacity compared with MT. It was shown that even 5 years after the completion of the original trial the treatment strategies used in that
study still had an influence on the dosage of antipsychotics.
Successful discontinuation in the early course of FEP was sustained for many years in almost all patients and, on average,
patients in the DR strategy used a lower dose of antipsychotic
jamapsychiatry.com
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drugs than did their counterparts in the MT strategy. This was
mainly a consequence of a higher discontinuation rate in the
DR group, but in addition, the patients in the DR group who
did not discontinue their antipsychotic medication showed a
trend to use of a lower daily dosage. This is in keeping with the
findings of a German group.11
It might well be the effect of less antipsychotic load that
results in better functional capacity in the long term. Antipsychotic postsynaptic blockade of the dopamine signaling system, particularly of the mesocortical and mesolimbic tracts,
not only might prevent and redress psychotic derangements
but also might compromise important mental functions, such
as alertness, curiosity, drive, and activity levels, and aspects
of executive functional capacity to some extent.19,20 On the
other hand, the dopamine system might play a more peripheral role in psychosis than previously thought, while hypothesized primary derangements, such as N-methyl-D-aspartate
receptor and/or interneuron dysfunction, remain untouched
by dopamine blockade.21-23 Thus, dose reduction and, where
possible, discontinuation might relieve redundant dopamine
blockade, that is, not necessary to redress psychosis, and
thereby improve functional capacity in the long term.
However, the psychological impact of having been in a DR
strategy might have been effective. We were not able to evaluate this latter factor because we did not measure it. In the original trial we did not observe any differences between the DR
and MT groups in the intensity of outpatient or community
care, as well as visits to psychiatrists, community psychiatric
nurses, or crisis intervention contacts.24 In clinical practice,
we did experience the DR strategy fitting in with the current
concept of the physician-patient relationship, positioning the
patient as the key player in his or her own treatment, taking
the perspectives seriously, and assisting the patient in wellfounded decision making on antipsychotic treatment.
Another striking finding is the flattening of the relapse rates
in the DR arm after approximately 3 years of follow-up. Although relapse rates in the MT arm did not seem to level off
as much, the relapse rates in the DR arm seem to have been
running ahead of those in the MT group, but only for the duration of the original trial and about 1 year afterward. Maybe
the MT strategy postpones the relapses compared with the DR
strategy but does not prevent them. At the 7-year end point,
relapse rates were not significantly different.
The results of this study lead to the following conclusions: schizophrenia treatment strategy trials should include
recovery or functional remission rates as their primary outcome and should also include long-term follow-up for more
than 2 years, even up to 7 years or longer. In the present study,
short-term drawbacks, such as higher relapse rates, were leveled out in the long term, and benefits that were not evident
in short-term evaluation, such as functional gains, only appeared during long-term monitoring. As a matter of fact, social functioning is mostly measured in a global way, for example, by means of Global Assessment of Functioning or Social
Functioning Assessment Scale scores, instead of using an instrument dedicated to measuring the key domains of functional capacity. These key domains are daily living and selfcare, working and studying, and relationships with others.
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While in the present study we used the GSDS, a dedicated instrument for the evaluation of social functioning in patients
with schizophrenia, this instrument has the disadvantage of
taking about 1 hour to complete. There is a need to develop an
international consensus about the criteria of functional remission and appropriate instruments to measure them. This would
also result in an international understanding about the criteria for recovery in a clinical sense.13
The present study poses some serious considerations
about the long-term benefits of antipsychotic MT following
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