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Treatment of Acute Psychosis Without Neuroleptics: Two-Year
Outcomes From the Soteria Project
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The Soteria project (1971–1983) compared residential treatment in the community
and minimal use of antipsychotic medication with “usual” hospital treatment for
patients with early episode schizophrenia spectrum psychosis. Newly diagnosed
DSM-II schizophrenia subjects were assigned consecutively (1971 to 1976, N ⫽ 79)
or randomly (1976 to 1979, N ⫽ 100) to the hospital or Soteria and followed for 2
years. Admission diagnoses were subsequently converted to DSM-IV schizophrenia
and schizophreniform disorder. Multivariate analyses evaluated hypotheses of equal
or better outcomes in Soteria on eight individual outcome measures and a composite outcome scale in three ways: for endpoint subjects (N ⫽ 160), for completing
subjects (N ⫽ 129), and for completing subjects corrected for differential attrition
(N ⫽ 129). Endpoint subjects exhibited small to medium effect size trends favoring
experimental treatment. Completing subjects had significantly better composite
outcomes of a medium effect size at Soteria (⫹.47 SD, p ⫽ .03). Completing subjects
with schizophrenia exhibited a large effect size benefit with Soteria treatment (⫹.81
SD, p ⫽ .02), particularly in domains of psychopathology, work, and social functioning. Soteria treatment resulted in better 2-year outcomes for patients with newly
diagnosed schizophrenia spectrum psychoses, particularly for completing subjects
and for those with schizophrenia. In addition, only 58% of Soteria subjects received
antipsychotic medications during the follow-up period, and only 19% were continuously maintained on antipsychotic medications.
—J Nerv Ment Dis 191:219–229, 2003

It is notable that 30 years after its initial design
and implementation and 17 years since completion
of data collection, the Soteria project is still producing information relevant to today’s management of
psychosis. Soteria’s original aim was to assess
whether a specially designed intensive psychosocial
treatment, a relationship-focused therapeutic milieu
incorporating minimal use of antipsychotic medications for 6 weeks, could produce equivalent or better
outcomes in treating newly diagnosed patients with
schizophrenia compared with general hospital psychiatric ward treatment with antipsychotic medications. Soteria also intended to reduce the proportion

of patients maintained on antipsychotic medications
(thereby reducing exposure to drug-induced toxicities) and to reduce the rate at which early-episode
clients became chronic users of mental health services. This study is unique in employing a relatively
large sample (N ⫽ 179) of clients newly diagnosed
with DSM-II schizophrenia (diagnoses were subsequently converted to DSM-IV schizophrenia and
schizophreniform disorder) in a quasiexperimental
research design comparing multiple outcomes at 2
years.
For many years, antipsychotic medications have
been the treatment of choice for patients with early
episode psychotic disorders (APA, 1997; Cole et al.,
1966; Lehman and Steinwachs, 1998). However, prescription of conventional antipsychotics carries substantial risk of drug toxicities (Popp and Trezza,
1998) and structural brain changes (e.g., Madsen et
al., 1998). While atypical antipsychotics exhibit a
more benign short-term side-effect profile (Worrel et
al., 2000), there has not yet been adequate time
observing their effects to rule out emergence of
additional long-term toxicities. For example, the recently reported association of atypical antipsychot-
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ics with diabetes mellitus (Sernyak et al., 2002) is
cause for some concern.
In developing the Soteria approach to treatment,
the desire to minimize medication-induced toxicities
converged with three additional factors: the recognition of significant rates of recovery without drug
treatment in early episode psychosis, the observation that many patients do not benefit from medications (through drug treatment resistance and noncompliance), and a valuing of interpersonal care and
treatment of mentally ill patients.
Rates of recovery without medications are significant, particularly for those with early episode psychosis. For example, placebo recovery in the acute
phase of the early NIMH multisite trial was approximately 37% (Cole et al., 1964), and the placebo-treated
group had fewer rehospitalizations at 1 year postdischarge (Schooler et al., 1967). Estimates of placebo
response rates for patients with acute schizophrenia
range from 10% to 40% (Davis et al., 1989; Thornley et
al., 2001), with a median of 25% (Dixon et al., 1995).
Long-term follow-up studies conducted prior to the
widespread use of antipsychotic drugs report functional recovery rates greater than 50% (Bleuler, 1978;
Ciompi, 1980; Huber et al., 1980).
Not all psychotic patients benefit from drug treatment. Treatment resistance to conventional antipsychotic agents is estimated to be 20% to 40%
(Hellewell, 1999). Noncompliance with conventional
antipsychotics is estimated to be 41% to 55% (Fenton
et al., 1997). Improved compliance with atypical antipsychotics is often assumed but has not yet been
established (Wahlbeck et al., 2001).
“Traitement moral,” a humanistic trend in the care
and treatment of persons with mental illness, can be
traced to Pinel’s removing chains from the men in
Paris’ Bicetre Hospital in 1797. Following in the
humanistic treatment tradition, Soteria incorporated
aspects of moral treatment (Bockhoven, 1963),
Sullivan’s (1962) interpersonal theory and specially
designed milieu at Shepard-Pratt Hospital in the
1920s, and the “developmental crisis” notion that
growth may be possible from psychosis (Laing, 1967;
Menninger, 1959; Perry, 1974).
This is the first report from the entire Soteria
sample using multivariate methods to test hypotheses of comparable outcomes over a 2-year period.
We use two-tailed tests to evaluate hypotheses for
each outcome in three ways: for endpoint subjects
(N ⫽ 160), for completing subjects (N ⫽ 129), and
for completing subjects adjusted for differential attrition (N ⫽ 129; Heckman, 1979). Subsequently, we
conducted tests for schizophrenia and schizophreniform subjects separately.

Methods
Study Design

The Soteria project employed a quasiexperimental
treatment comparison using consecutive spaceavailable treatment assignment in the first cohort
(1971 to 1976, N ⫽ 79) and an experimental design
with random assignment in the second cohort (1976
to 1979, N ⫽ 100).
Subjects

Subjects were recruited from two county hospital
psychiatric emergency rooms in the San Francisco
Bay Area. All persons meeting the following criteria
were asked to participate: initial diagnosis of schizophrenia by three independent clinicians (per DSMII); at least four of seven cardinal symptoms of
schizophrenia (thinking or speech disturbances,
catatonic motor behavior, paranoid ideation, hallucinations, delusional thinking other than paranoid,
blunted or inappropriate emotion, disturbance of
social behavior and interpersonal relations); judged
in need of hospitalization; no more than one previous hospitalization for 4 weeks or less with a diagnosis of schizophrenia; aged 15 to 32 years; and not
married. These criteria were intended to produce a
relatively poor prognosis group, at heightened risk
for a chronic course, through the exclusion of older
and married patients (Strauss and Carpenter, 1978).
After description of the study to the subjects, written informed consent was obtained from patients
and their families, if available.
Emergency room staff psychiatrists made initial
diagnoses. An independent research team trained to
maintain interrater reliability (Kappa) of .80 or better on all measures made subsequent assessments.
Measures were taken at entry, 72 hours (designed to
screen out drug-induced psychoses), 6 weeks, 1
year, and 2 years postadmission. Most follow-up
measures were face valid (e.g., work, living arrangements, rehospitalization, etc.).
The ethnicity of subjects (N ⫽ 171) was 80% European American, 9% African American, and 11%
other ethnic groups. Sixty-four percent (N ⫽ 179)
were male and 36% were female. The mean age was
21.7 years (range, 15 to 32 years; SD ⫽ 3.4; N ⫽ 179),
with the average client coming from Hollinghead’s
(1957) lower-middle class (higher score is lower
social class: class III is 28 to 43; mean SES score ⫽
42.3; SD ⫽ 16.1; range, 11 to 77; N ⫽ 159).
Treatments

Soteria provided predominantly extramedical
treatment, employing a developmental crisis ap-
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proach to recovery from psychosis. Treatment involved a small, homelike, intensive, interpersonally
focused therapeutic milieu with a nonprofessional
staff that expected recovery and related with clients
“in ways that do not result in the invalidation of the
experience of madness” (Mosher and Menn, 1978a,
p 716). Experimental treatment was provided at two
facilities: at Soteria and a replication facility,
Emanon. Antipsychotic medications were ordinarily
not used during the first 6 weeks of treatment. However, there were explicit criteria for their short-term
use during this period; 76% (62 of 82) received no
antipsychotic medications during the initial 45-day
period. After 6 weeks, medication prescription decisions were made at a treatment conference that
included the client, staff, and the consulting psychiatrist. A manual describing Soteria treatment in
greater detail has been published in German
(Mosher et al., 1994).
Control facilities were well-staffed general hospital psychiatric units geared toward “rapid evaluation
and placement in other parts of the county’s treatment network” (Mosher and Menn, 1978a, p 717). In
these units, virtually all subjects (94%, 85 of 90) were
treated with continuous courses of antipsychotic
medication (average 700 mg chlorpromazine equivalents per day), and nearly all were prescribed postdischarge medications. On discharge, subjects were
referred to an extensive array of outpatient services.
Measures

Eight outcome measures were used: readmission
to 24-hour care (yes or no), number of readmissions,
days in readmission(s), a global psychopathology
scale (Mosher et al., 1971; 1 to 7, higher is more
symptomatic), a global improvement scale (Mosher
et al., 1971; coded 1 to 7, 1 ⫽ much improvement,
4 ⫽ no change, 7 ⫽ much worse), living independently or with peers (yes or no), an ordinal measure
of working (none, part-time, full-time), and the social functioning subscale of the Brief Follow-up Rating (BFR; Sokis, 1970). For completing subjects
(N ⫽ 129), observations to the 2-year follow-up evaluation were used. Endpoint analyses (N ⫽ 160) used
observations to the last postdischarge observation.
Composite outcome scales were created for endpoint and completing subjects from the eight outcome measures by converting each to standardized
(z) scores oriented with positive values for better
outcomes and summing. Missing values were set to
the subject’s mean score on available standardized
measures for 5% of missing endpoint and 8% of
missing completer information. Cronbach’s alpha
was .77 and .74 for the endpoint scale and the com-
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pleter scale, respectively. Composite scales were
then restandardized, allowing subsequent analyses
to be interpreted in standard deviation (effect size)
units (Neter et al., 1996).
DSM-II schizophrenia patients with symptoms for
at least 6 months were rediagnosed with schizophrenia (42%, 71 of 169) because the addition of this
criterion was the primary change from the DSM-II to
DSM-III and has been carried forward into the DSMIV. Subjects not meeting this criterion were rediagnosed with schizophreniform disorder (58%, 98 of
169). A variable approximating days of antipsychotic
use during the follow-up period (between the end of
experimental control of medication at 45 days and
the observation at 2 years) was created as the proportion of use (0 ⫽ no use, .33 ⫽ occasional use,
.67 ⫽ frequent use, 1 ⫽ continuous use) times the
length (in days) of the observation period and
summed (mean [SD] ⫽ 327.5 [275]; range, 0 to 685).
Statistical Analysis

In main effect analyses, the influence of experimental treatment on composite outcome and on
each outcome measure was estimated in three ways:
for endpoint subjects (N ⫽ 160), for completing
subjects (N ⫽ 129), and for completing subjects
statistically adjusted for differential attrition (Soteria nonattrition is 83% [68 of 82] vs. hospital nonattrition of 63% [61 of 97]; chi-square ⫽ 8.86, df ⫽ 1,
p ⫽ .00). This presents a range of plausible treatment effect estimates for each outcome. These analyses employed control variables for the proportion
of subjects diagnosed with schizophrenia (47% [32 of
68] in Soteria vs. 29% [17 of 58] of hospital completers; chi-square ⫽ 4.15, df ⫽ 1, p ⫽ .04) and for the
length of time in the postdischarge follow-up period
because Soteria’s design allowed longer initial treatment stays (mean ⫽ 548 postdischarge days for
Soteria completers vs. 677 for hospital completers;
t ⫽ 5.89, df ⫽ 128, p ⫽ .00).
Due to differential attrition across treatment
groups, Heckman’s (1979) procedure for correcting
attrition bias was used in one set of treatment effect
estimates for completers (Tables 1 through 3, column 4). This procedure involves three steps: estimating a probit model on nonattrition from baseline
variables, calculating a function of the probability
that a subject was not lost to follow-up (the inverse
mills ratio), and using this function as a covariate in
multivariate estimates of treatment effects. The inverse mills ratio from the probit model on nonattrition was assessed for collinearity with other control
variables (Stolzenberg and Relles, 1997; schizophrenia, days in the follow-up period); none was found
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TABLE 1
Marginal Effects of Experimental Treatment on Two-Year Outcomes: Endpoint Subjects ( N ⫽ 160), Completers ( N ⫽ 129) and
Completers Corrected for Attrition ( N ⫽ 129)
Outcome Variable

Composite outcomed
Social functioning e
Global psychopathology f
Improvement in psychopathology g
Working h
Any
Full-time
Living alone or with peersi
Readmission j
Number of readmissions k
Days in readmission l

Endpoint a,c

.17
.20
.05
.09
.01
.02
.18**
⫺.10
⫺.30
⫺.93

Completersa,c

.35*
.18
.21**
.17*
.05
.04
.19*
⫺.05
⫺.44
⫺4.6

Completers Adjustedb,c

.47**
.08
.20**
.17*
.08
.07
.17
⫺.16*
⫺.98**
⫺23.6

a

Estimates control for schizophrenia/schizophreniform disorder and number of days between initial discharge and 2-year follow-up.
Estimates control for the schizophrenia/schizophreniform disorder, number of days between initial discharge and 2-year follow-up, and
differential attrition by treatment group.
c
Significance tests are two-tailed: *p ⬍ .10, **p ⬍ .05.
d
Difference in the composite outcome for Soteria subjects (in standard deviation units).
e
Difference in the probability of membership in the two best categories (having little or no psychopathology).
f
Difference in the probability of membership in the two best categories (having excellent or very good improvement in psychopathology).
g
Difference in the probability of the event occurring (readmission).
h
Difference in the expected value (number of readmissions).
i
Difference in the expected value (days in readmission).
j
Difference in the probability of the event occurring (living alone or with peers).
k
Difference in the probability of the events occurring (any work, full-time work).
l
Difference in social functioning (on a 3 point scale).
b

TABLE 2
Marginal Effects of Experimental Treatment on Two-Year Outcomes for Schizophrenia Subjects: Endpoint ( N ⫽ 63), Completers
( N ⫽ 49), and Completers Corrected for Attrition ( N ⫽ 49)
Outcome Variable

Composite outcomed
Social functioninge
Global psychopathology f
Improvement in psychopathology g
Working h
Any
Full-time
Living alone or with peersi
Readmission j
Number of readmissions k
Days in readmissionl

Endpoint a,c

.39
.64**
.34**
.34**
.18
.13
.19
.05
.36
31.2

Completersa,c

.38
.67**
.44*
.49**
.31
.23
.27
.12
.38
34.8

Completers Adjustedb,c

.81**
.59*
.44**
.48**
.40**
.29**
.28
⫺.21*
⫺.92
⫺3.83

a

Estimates control for number of days between initial discharge and 2-year follow-up.
Estimates control for number of days between initial discharge and 2-year follow-up, and differential attrition by treatment group.
c
Significance tests are two-tailed: *p ⬍ .10, **p ⬍ .05.
d
Difference in the composite outcome for Soteria treatment (in standard deviation units).
e
Difference in the probability of membership in the two best categories (having little or no psychopathology).
f
Difference in the probability of membership in the two best categories (having excellent or very good improvement).
g
Difference in the probability of the event occurring (readmission).
h
Difference in the expected value (number of readmissions).
i
Difference in the expected value (days in readmission).
j
Difference in the probability of the event occurring (living alone or with peers).
k
Difference in the probability of the events occurring (any work, full-time work).
l
Difference in social functioning (on a 3 point scale).
b

(the largest correlation was with schizophrenia,
Pearson r ⫽ ⫺.06, NS). The two-stage Heckman
procedure results in a small distortion of standard
error estimates through use of an estimated rather
than an observed inverse mills ratio. Initial efforts to

correct the standard errors resulted in only slight
p-value changes (in the third decimal place); therefore, they were left uncorrected.
These analytic procedures were repeated separately for endpoint (N ⫽ 63) and completing sub-
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TABLE 3
Marginal Effects of Experimental Treatment on Two-Year Outcomes for Schizophreniform Subjects: Endpoint ( N ⫽ 97),
Completing Subjects ( N ⫽ 80), and Completers Corrected for Attrition ( N ⫽ 80)
Outcome Variable

Composite outcomed
Social functioninge
Global psychopathologyf
Improvement in psychopathologyg
Workingh
Any
Full-time
Living alone or with Peersi
Readmissionj
Number of readmissionsk
Days in readmissionl

Endpointa,c

Completersa,c

Completers Adjustedb,c

.19
⫺.10
.03
.06

.33
⫺.15
.08
.05

.34
⫺.22
.07
.06

⫺.01
⫺.01
.17
⫺.19*
⫺.59*
⫺16.4

⫺.09
⫺.08
.13
⫺.16
⫺.98**
⫺30.0

⫺.09
⫺.08
.12
⫺.20*
⫺1.24**
⫺41.5

a

Estimates control for number of days between initial discharge and 2-year follow-up.
Estimates control for number of days between initial discharge and 2-year follow-up, and differential attrition by treatment group.
c
Significance tests are two-tailed: *p ⬍ .10, **p ⬍ .05.
d
Difference in composite outcome for Soteria treatment (in standard deviation units).
e
Difference in social functioning (on a 3 point scale).
f
Difference in the probability of membership in the two best categories (having little or no psychopathology).
g
Difference in the probability of membership in the two best categories (having excellent or very good improvement).
h
Difference in the probability of the events occurring (any work, full-time work).
i
Difference in the probability of the event occurring (living alone or with peers).
j
Difference in the probability of the event occurring (readmission).
k
Difference in the expected value (readmissions).
l
Difference in the expected value (days in readmission).
b

jects (N ⫽ 49) with insidious-onset schizophrenia,
and for endpoint (N ⫽ 97) and completing subjects
(N ⫽ 80) with schizophreniform disorder. Subgroup
analyses used the same control variables, omitting
only the indicator variable for schizophrenia.
In each analysis, estimates were made with the
multivariate statistical procedure appropriate for
the level of measurement of the dependent variable:
ordinary least squares (OLS) regression for interval
measures (composite outcome scale, social functioning), a maximum likelihood probit for binary
categorical variables (readmission, living independently), an ordered probit for ordered categorical
variables (McKelvey and Zavoina, 1975; global psychopathology, improvement in psychopathology,
working), and a classical tobit for lower truncated
interval measures (Tobin’s probit, Tobin, 1958; number of readmissions, days in readmission).
Treatment effects from probit models report the
difference in the probability of the observed outcome (readmission, living independently) for experimental subjects. Experimental treatment estimates
from ordered probability models report the difference in the combined probability of membership in
the two best categories of the dependent variable.
Effect estimates on work functioning are presented
as the change in the probability of working full-time
and as the change in the probability of working at all
(working full-time plus working part-time) for experimental subjects. For truncated interval measures

(number of readmissions, days in readmission), estimates represent the change in the expected value of
the dependent variable associated with experimental
treatment (see Breen, 1996, p 27, Eq. 2.18 for the specification). Analyses were conducted using the statistical software packages SPSS and LIMDEP (LIMited
DEPendent variables; Greene, 1998).
Results
Main Effects

Main effect results for endpoint subjects (N ⫽ 160;
Table 1, column 2) indicate that experimentally
treated subjects had a nonsignificant two tenths of a
standard deviation better outcomes (⫹.17 SD, t ⫽
1.07, df ⫽ 149, NS, all statistical tests are two tailed).
Experimentally treated endpoint subjects had significantly better outcomes on one of the eight outcomes: an 18% higher probability of living alone or
with peers (⫹.18, z ⫽ 1.94, df ⫽ 147, p ⫽ .05).
Results for completers, unadjusted for attrition
(N ⫽ 129; Table 1, column 3), indicate that experimentally treated subjects had one third of a standard
deviation better composite outcomes (statistical
trend, ⫹.35 SD, t ⫽ 1.73, df ⫽ 124, p ⫽ .09), including
significantly better outcomes on one of eight measures: a 21% higher probability of having no or very
low psychopathology scale scores (⫹.21, z ⫽ ⫺2.53,
df ⫽ 103, p ⫽ .01).
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Main effect results for completers adjusted for
attrition (N ⫽ 129; Table 1, column 4) indicate that
experimentally treated subjects had nearly one half
standard deviation better composite outcomes
(⫹.47 SD, t ⫽ 2.20, df ⫽ 123, p ⫽ .03) and significantly better outcomes on two of eight measures: a
20% higher probability of membership in the lowest
two psychopathology categories (⫹.20, z ⫽ ⫺2.22,
df ⫽ 102, p ⫽ .03) and nearly one fewer readmission
(⫺0.98, z ⫽ ⫺2.37, df ⫽ 123, p ⫽ .02).
Schizophrenia Subjects

Endpoint schizophrenia subjects (N ⫽ 63; Table 2,
column 2) had four tenths of a standard deviation
better composite outcomes in Soteria (not statistically significant; ⫹.39 SD, t ⫽ 1.42, df ⫽ 60, p ⫽ .16).
This includes significantly better outcomes on three
of eight measures: a 34% higher probability of having
no or nearly no psychopathology (⫹.34, z ⫽ ⫺2.74,
df ⫽ 58, p ⫽ .01), a 34% higher probability of membership in the two best psychopathology improvement categories (⫹.34, z ⫽ ⫺2.16, df ⫽ 58, p ⫽ .03)
and six tenths of a point (on a 3-point scale) better
social functioning (⫹.64, t ⫽ 2.34, df ⫽ 45, p ⫽ .02).
Unadjusted for attrition, schizophrenia completers (Table 2, column 3) treated at Soteria had a
nonsignificant four tenths of a standard deviation
better outcome (⫹.38 SD, t ⫽ 1.19, df ⫽ 46, NS) and
statistically significant benefits on three of eight
outcomes: a 44% higher probability of being in the
lowest two psychopathology categories (⫹.44, z ⫽
⫺2.13, df ⫽ 36, p ⫽ .03), a 49% higher probability of
being in the best two psychopathology improvement
categories (⫹.49, z ⫽ ⫺2.75, df ⫽ 36, p ⫽ .01), and
two thirds of a point better social outcomes (⫹.67,
t ⫽ 2.53, df ⫽ 37, p ⫽ .02).
Adjusted for differential attrition, completing
schizophrenia subjects (N ⫽ 49; Table 2, column 4)
had eight tenths of a standard deviation better composite outcomes when treated at Soteria (⫹.81 SD,
t ⫽ 2.42, df ⫽ 45, p ⫽ .02) and significantly better
outcomes on four of eight measures: a 44% higher
likelihood of having no or nearly no psychopathology (⫹.44, z ⫽ ⫺2.11, df ⫽ 35, p ⫽ .04), a 48% higher
likelihood of having excellent or very good psychopathology improvement (⫹.48, z ⫽ ⫺2.67, df ⫽ 34,
p ⫽ .01), and a 40% higher probability of working
(⫹.40, z ⫽ 2.30, df ⫽ 40, p ⫽ .02).

standard deviation better outcome at Soteria (⫹.19
SD, t ⫽ .92, df ⫽ 94, NS).
Unadjusted for attrition, completing schizophreniform subjects (N ⫽ 80; Table 3, column 3) had a
nonsignificant one third standard deviation better
composite outcome at Soteria (⫹.33 SD, t ⫽ 1.28,
df ⫽ 77, p ⫽ .20) that includes one statistically
significant finding, approximately one fewer readmission to 24-hour care (⫺0.98 readmits, z ⫽ ⫺1.98,
df ⫽ 74, p ⫽ .05).
Adjusted for attrition, completing schizophreniform subjects (N ⫽ 80; Table 3, column 4) had a
nonsignificant one third standard deviation better
composite outcome at Soteria (⫹.34 SD, t ⫽ 1.22,
df ⫽ 76, NS), including significantly better outcomes
on one of eight measures, an average of one and one
quarter fewer readmissions (⫺1.24 readmits, z ⫽
⫺2.36, df ⫽ 76, p ⫽ .02).
Post hoc Analyses

Post hoc analysis comparing endpoint subjects
later lost to follow-up (9 Soteria and 22 hospital
subjects) found no composite outcome differences
(⫺0.18 vs. ⫽ ⫺0.23, t ⫽ .89, df ⫽ 29, NS), indicating
that loss of a high-functioning subgroup of hospital
subjects is not a plausible explanation for observed
Soteria treatment benefits.
Investigating whether Soteria acted to reduce
medication for all subjects or only for those not
medicated during the follow-up period, nonmedicated completers (29 of 68 Soteria and 2 of 61 hospital subjects) were excluded in a comparison of
medication use. This comparison found no betweengroup differences (Soteria mean ⫽ 421 days vs. hospital mean ⫽ 437 days; t ⫽ ⫺0.42, df ⫽ 96, NS),
indicating that experimental treatment does not reduce the duration of medication use for those receiving medications but only reduces the proportion
of patients medicated.
Comparison of the proportions of Soteria-treated
schizophrenia versus schizophreniform subjects not
receiving antipsychotic medications during the follow-up period found no significant difference: 44% of
schizophreniform (16 of 36) versus 41% of schizophrenia subjects (13 of 32) were not drug treated
(chi-square ⫽ .10, df ⫽ 1, NS), indicating Soteria was
equally effective in reducing antipsychotic medication use in both groups.
Discussion

Schizophreniform Subjects

Main Findings

Schizophreniform endpoint subjects (N ⫽ 97; Table 3, column 2) had a nonsignificant two tenths of a

Despite some treatment crossover during the follow-up period, strikingly beneficial effects of Soteria
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treatment are still evident at the 2-year follow-up
period. This is particularly notable because an earlier report of 2-year outcomes from the first cohort
of this study described more modest benefits
(Mosher and Menn, 1978a). These results extend and
refine previous reports by including both cohorts
and conducting multivariate endpoint and two completing subject analyses. Recall that previously reported (Mosher and Menn, 1978b; Mosher et al.,
1995) separate cohort analyses of 6-week data
showed significant and comparable symptomatic
improvement for both groups despite marked differences in neuroleptic treatment.
Three sets of treatment effect estimates show a
pattern of small to medium effect size benefits for
Soteria that are larger for completing than for endpoint subjects. This may be partly due to completers
having the full 2-year period in which to recover. The
possibility that a group of higher functioning control
subjects may have been lost to follow-up between
endpoint and completion turns out not to be an
explanation for Soteria benefits because endpoint
subjects lost to follow-up had comparable outcomes
in both treatment groups. However, due to higher
attrition among the hospital-treated subjects, especially among hospital-treated schizophrenia subjects, effect estimates for completing subjects unadjusted for attrition are likely to contain a bias.
Therefore, the third set of treatment effect estimates
uses a statistical procedure developed by Nobel Laureate James Heckman (2000 in Economics) to more
accurately estimate the effects of Soteria treatment
on a new sample of similar clients. Adjusting for
differential attrition, completing subjects treated at
Soteria had nearly one half of a standard deviation
better composite outcome scores than the usual
treatment group (Table 1, column 4), a “medium”
effect size (Cohen, 1987) that is statistically and
practically significant. Soteria-treated subjects also
had lower psychopathology scores and fewer readmissions than hospital-treated subjects.
When considering schizophrenia subjects separately, results indicate even more favorable outcomes in the Soteria-treated group. Adjusted for
differential attrition, these subjects have significantly better composite outcomes of a large effect
size (Cohen, 1987; “large” effect size ⫽ .80) despite
not being more frequently medicated in Soteria than
schizophreniform subjects.

225

components of treatment, and similarities between
Soteria and factors hypothesized as responsible for
favorable developing country outcomes in World
Health Organization studies (Jablensky et al., 1992;
Leff et al., 1992).
Analytic Methodology

The more favorable results in the present analyses
seem partly due to the larger sample and more contemporary statistical methods. We have noted several important variables related to outcomes and
different across treatment groups (schizophrenia,
length of the postdischarge follow-up period, and
attrition). The contrast between these and previously reported results highlights the importance of
including in statistical analyses relevant control variables that are a) scientifically related to study design
(length of follow-up period; Wyatt, 1991), b) theoretically related to outcome (schizophrenia; Cohen and
Cohen, 1983), or c) may affect the generalizability of
results (differential attrition rates; Heckman, 1979).
To illustrate this point, control variables from the
regression on composite outcome were added one
at a time using completing subjects (N ⫽ 129; Table
1, compare with row 1). When only experimental
treatment was included in the regression, the effect
size estimate (regression coefficient, in standard deviation units) for experimental treatment was .12
and not statistically significant (t ⫽ .66, df ⫽ 127,
p ⫽ .51). This is analogous to the commonly used,
and perhaps overly simplistic, two-group t-test used
in earlier reports. When the variable for length of the
follow-up period was added, the effect size estimate
for experimental treatment became .32 (t ⫽ 1.63,
df ⫽ 126, p ⫽ .11). Adding the variable for schizophrenia (and its missing value indicator), the effect
size estimate for experimental treatment became .35
(Table 1, row 1, column 3; t ⫽ 1.73, df ⫽ 124, p ⫽
.08). Finally, adding the indicator for the probability
of nonattrition, the effect size estimate for experimental treatment became, as reported here, .47 (Table 1, row 1, column 4; t ⫽ 2.20, df ⫽ 123, p ⫽ .03).
Thus, it appears that previous reports from Soteria
have underestimated the benefits of experimental
treatment through omission of important control
variables. In sum, we view these multivariate analytic methods as more appropriate than previously
used bivariate methods and as producing relatively
unbiased estimates of the effectiveness of Soteria
treatment.

What Accounts for These Findings?

These favorable findings from Soteria call for
some explanation. Therefore, we examined possible
explanations in three areas: analytic methodology,

Treatment Components

A number of therapeutic ingredients in Soteria
treatment have been suggested by Mosher (2001) as
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likely sources of benefit, including a) the milieu, b)
attitudes of staff and residents, c) quality of relationships, and d) supportive social processes.
Milieu. Differences between experimental and
hospital milieus were assessed with the Moos Ward
Atmosphere (WAS) and Community Oriented Program Environment Scales (COPES; Moos, 1974). Significant differences were found on 8 of 10 subscales,
notably favoring the experimental milieu on involvement, support, and spontaneity (Wendt et al., 1983).
Attitudes. Soteria staff was significantly more
intuitive, introverted, flexible, and tolerant than hospital staff (Hirshfeld et al., 1977). Soteria’s atmosphere was imbued with the expectation that recovery from psychosis was to be expected (Mosher,
2001).
Therapeutic Relationships. Perhaps the most important therapeutic ingredient in Soteria emerged
from the quality of relationships that formed, in part,
because of the additional treatment time allowed.
Within staff-resident relationships, an integrative
context was created to promote understanding and
the discovery of meaning within the subjective experience of psychosis. Residents were encouraged to
acknowledge precipitating events and emotions and to
discuss and eventually place them into perspective
within the continuity of their life and social network.
Social Networks. The role of social networks in
providing direct support and buffering stress for
patients with psychotic disorders has been well documented (Buchanan, 1995). Social support has been
positively correlated with favorable outcomes
(Erickson et al., 1998). Psychotic patients tend also
to have diminishing social support networks (Cohen
and Sokolovsky, 1978). To address this deficit, the
Soteria project provided a surrogate family for clients in residence, and a client-centered postdischarge social network grew up de novo. The result
was peer support for community reintegration (e.g.,
peers helped to organize housing, education, work,
and a social life) and an ongoing source of social
support.
Supportive Social Processes. Social processes
were influenced by a number of aspects of the program (Mosher, 2001): the creation of a family-like
atmosphere, an egalitarian approach to relationships
and household functioning, and an environment that
respected and tolerated individual differences and
autonomy.

Cultural Factors

Evident contrasts between Soteria and hospital
treatment cultures brings to mind the superior outcomes in developing countries for patients with
first-episode schizophrenia in World Health Organization (WHO) studies (Jablensky et al., 1992; Leff et
al., 1992; Whitaker, 2002). There are many plausible
similarities between Soteria and the supportive and
collectivist social processes frequently hypothesized
as responsible for better developing country outcomes. The second WHO study also reported a 43%
lower proportion of patients maintained on antipsychotic medications in developing countries (16% vs.
developed countries, 59%; Jablensky et al., 1992).
Study Limitations

This study has a number of limitations that restrict the validity and generalizability of these findings. One limitation arises from the inclusion of
some second-episode clients (35%, 63 of 179 had
been previously hospitalized) and requiring both
poor prognosis characteristics of young age and unmarried. Thus, this sample can be considered to be
of somewhat poorer prognosis than one representative of only first-episode schizophrenia spectrum
disorders.
Another limitation arises from the lack of explicit
comparability between the rediagnosis of schizophrenia used here (DSM-II schizophrenia and an
insidious onset of symptoms for 6 months or more)
and a DSM-IV diagnosis of schizophrenia. DSM-IV
also requires diminished functioning. However, diagnostic criteria in the Soteria study were quite
rigorous, requiring agreement from three independent
clinicians, and since all were deemed in need of hospitalization, impaired functioning can be assumed.
Attrition of 28% gives rise to concern for the sample’s representativeness. This is accompanied by
concern for a possible bias in the treatment effect
estimate due to greater attrition in the hospital
group (37%) than in the experimental group (17%).
As detailed above, statistical methods to control for
attrition bias in estimating treatment effects were
used (Heckman, 1979), but these methods certainly
do not replace missing subjects.
It is possible that the use of independent raters
not blind to treatment could have introduced a measurement bias. While financial limitations precluded
the use of blind reviewers, raters were independent
of the project, rotated across conditions, and were
trained to maintain high interrater reliability on the
few measures that required rater judgment.
An additional limitation derives from the quasiexperimental nature of the study. While second cohort

SOTERIA: TWO-YEAR OUTCOMES

subjects were randomly assigned to treatment, first
cohort subjects were assigned using a consecutive
space available decision rule. This raises the question of group comparability. Although we did not
find statistical evidence of between-group differences at baseline, there were clearly some differences. Differences tended to favor the hospital group,
particularly with an initially lower proportion of insidious-onset schizophrenia subjects that became significantly different by follow-up evaluation (addressed via
statistical control). However, similar results have been
noted in comparing findings from experimental and
quasiexperimental designs (Shadish and Ragsdale,
1996), especially when controlling for between-group
differences.

Clinical Implications

On the whole, these data argue that a relationally
focused therapeutic milieu with minimal use of antipsychotic drugs, rather than drug treatment in the
hospital, should be a preferred treatment for persons newly diagnosed with schizophrenia spectrum
disorder. We think that the balance of risks and
benefits associated with the common practice of
medicating nearly all early episodes of psychosis
should be reexamined. In addition, the search, begun earlier, for treatment response subtypes in
schizophrenia spectrum disorders (Carpenter and
Heinrichs, 1981), particularly for patients not benefiting from antipsychotic medications, should be resumed.3,4
In many minds, and in clinical practice guidelines
for schizophrenia (APA, 1997; Frances et al., 1996;
Lehman and Steinwachs, 1998), the question of
whether to administer antipsychotics for all patients
with early episodes is answered affirmatively, and
discussion of alternate interventions is thereby
closed. We regard this closure of inquiry as premature. Current Scandinavian projects involving inhome family crisis intervention, avoiding use of hospitals and neuroleptics, and providing continuity of
teams and approach over an extended period have
shown highly promising results for the treatment of
patients with newly diagnosed psychosis (Lehtinen
et al., 2000; Cullberg et al., 2002). The Scandinavian
results, Ciompi’s Soteria replication (Ciompi et al.,
1992, 1993), and the findings reported here indicate
that, contrary to popular views, minimal use of an3
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tipsychotic medications combined with specially designed psychosocial intervention for patients newly
identified with schizophrenia spectrum disorders is
not harmful but appears to be advantageous.
In a well-known reanalysis of mostly first-episode
schizophrenia spectrum studies comparing antipsychotic medications versus psychosocial or milieu
treatment, Wyatt (1991) concluded: “early intervention with neuroleptics in first-break schizophrenic patients increases the likelihood of an improved longterm course” (p 325). This conclusion has contributed
to enthusiasm for efforts to prevent psychosis through
“early intervention” in the prodrome, often with lowdose atypical antipsychotic medications. However,
most of the studies reviewed by Wyatt (1991) were of
a preexperimental (mirror-image) design that did not
control many threats to internal validity (Carpenter,
1997). In fact, a preponderance of the few available
quasiexperimental or experimentally designed early
episode studies in which one group was initially not
medicated (Carpenter et al., 1977; Ciompi et al., 1992,
1993; Lehtinen et al., 2000; Mosher and Menn, 1978a;
Rappaport et al., 1978; Schooler, 1967) show better
long-term outcomes for the unmedicated subjects. In
concert with the fuller presentation of Soteria results
here, these studies suggest that specially designed psychosocial intervention combined with minimal medication use may be an effective treatment strategy for
patients with early episode schizophrenia spectrum
psychosis.
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