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One Hundred Years of Schizophrenia:
A Meta-Analysis of the Outcome Literature

James D. Hegarty, M.D., M.P.H., Ross J. Baldessarini, M.D.,
Mauricio Tohen, M.D., Dr.P.H., Christine Waternaux, Ph.D., and Godehard Oepen, M.D.

Objective: This study was undertaken to assess the twentieth-century literature on outcome
in schizophrenia for historical trends that might be associated with changes in diagnostic and
therapeutic practice and to test the hypothesis that both improved biological treatment and
changes in diagnostic criteria have influenced outcome. Method: Meta-analysis of the interna
tionalliterature on outcome in schizophrenia or dementia praecox from 1895 to 1992 iden
tified 821 studies; 320 of these, with 51,800 subjects in 368 cohorts, met the inclusion criteria
for the study. Results: Only 40.2% of patients were considered improved after follow-ups
averaging 5.6 years (range:1-40). Outcome was significantly better when patients were diag
nosed according to systems with broad criteria (46.5% were improved) or undefined criteria
(41.0% were improved) rather than narrow criteria (27.3% were improved). The proportion
of patients who improved increased significantly after mid-century (for 1956-1985 versus
1895-1955,48.5% versus 35.4%), probably reflecting improved treatment as well as a broad
ened concept of schizophrenia. However, in the past decade, the average rate of favorable
outcome has declined to 36.4%, perhaps reflecting the re-emergence of narrow diagnostic
concepts. Conclusions: Overall, less than half of patients diagnosed with schizophrenia have
shown substantial clinical improvement after follow-up averaging nearly 6 years. Despite
considerable gains in improvement rates after mid-century, there has been a decline since the
1970s. These historical changes probably reflect improved treatment, shifts in diagnostic cri
teria, and selection bias related to changes in health care.
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C linical course and outcome in schizophrenia (for
merly dementia praecox) have been the subject of

extensive investigation through this century. Kraepelin
(1) considered dementia praecox to be a chronic or
progressive illness leading to severe impairments in
cognitive and social functioning, with findings of clini
cal improvement during follow-up in not more than
17% of cases. While the progress or course of the illness
varied, a poor outcome was considered to be almost
inevitable eventually or was inherent in the diagnostic
conceptualization. For example, in a large early survey
of 395 hospitalized patients in 1912, Stearns (2) la
mented the "apparent hopelessness of the disease de
mentia praecox." Early treatments, such as injection of
adrenaline (3), inducing fever (4), and vasectomy (5),
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proved wholly ineffective, and pessimistic conclusions
dominated the prognostic literature for decades. In the
1930s the introduction of insulin coma (6), chemocon
vulsive therapy (7), and ECT (8) provided the first ef
fective treatments for psychotic disorders. These more
effective interventions, as well as the growth of a
broader conceptualization of schizophrenia introduced
by Eugen Bleuler in 1911 (9), were widely adopted, and
the prognosis for schizophrenia began to appear less
bleak by the late 1930s (10). The development of spe
cific antipsychotic medicines, beginning with reserpine
and chlorpromazine in the 1950s (11-15), introduced a
new era in treatment, and hopes soared for improved
outcomes as well as short-term benefits in acute phases
of psychotic illness (16-18).

During the 1970s two large, long-term outcome stud
ies (19, 20) found significant clinical improvement in
nearly 50% of schizophrenic patients after 10 years.
These reports added to a growing literature supporting
an improved prognosis for patients with schizophrenia
in the contemporary era (21-25). Credit was given to
improved treatment as well as deinstitutionalization
and new clinical appreciation of psychosocial factors in
chronic psychotic disorders, including family relations
and expressed emotion (26). It may also be important
that most of these studies (19-26) used relatively broad
or cross-sectional diagnostic criteria, in contrast to the
most recent American diagnostic methods (DSM-III
and DSM-III-R), which attend to duration of symptoms
and course of illness in what might be termed a "neo
Kraepelinian" trend. Therefore, it is of interest to ad
dress historical trends in studies of outcome in schizo
phrenia and to attempt to ascertain the impact of
diagnostic and treatment methods.

Reviews of some of the literature on outcome in
schizophrenia have been carried out by others (27-32),
but to date there have been no studies incorporating the
available international outcome data in a meta-analysis
with explicit inclusion and exclusion criteria. Nor has
the possible impact of evolving diagnostic concepts
been incorporated into such analyses. Accordingly, we
undertook the current study, applying recommended
contemporary methods of meta-analysis for clinical
studies (33) and considering available information on
diagnosis and treatment in particular.

METHOD

We undertook a comprehensive review of the twentieth-century
literature regarding outcome in schizophrenia. Studies published be
fore 1966 were identified by a title search of Index Medicus under the
headings Dementia Praecox and Schizophrenia, with the subheadings
outcome, course, and prognosis. Historically, literature on schizo
phrenia was indexed under the subject heading Dementia Praecox for
articles listed in the Current List of Medical Literature from 1950 to
1953 and under Schizophrenia for articles listed in the Current List
ofMedical Literature from 1954 to 1959 and in Index Medicus from
1960 to the present (34-38). Studies published since 1966 were iden
tified through a MEDLINE computerized literature search in which
the same title search criteria were used. The entire search encom
passed the years 1895 through 1991 and yielded 686 primary reports;
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additional references (N=135; 16.5%) found in primary reports and
meeting the title search criteria or identified as outcome studies also
were examined, to provide a total of 821 reports for preliminary con
sideration.

Inclusion Criteria

Studies identified by the title search were included for analysis if
they met the following criteria. 1) They included only patients with
diagnoses of schizophrenia or dementia praecox or gave outcome
data specific to these diagnostic groups; studies mixing schizophrenic
patients with patients who had manic~depressive, schizoaffective, or
other psychoses were excluded. 2) The mean length of follow-up was
at least 1 year (i.e., cross-sectional or census studies were excluded).
3) Less than 33% of the subjects were lost to follow-up, and there
were 15 or more patients at completion of follow-up. 4) Subjects were
not selected a priori for good or poor outcome. 5) Explicit numerical
data on clinical, social, or vocational outcome were available, so that
patients could be assigned to discrete outcome groups (i.e., studies
that used correlative relationships or the category "discharged from
hospital and not readmitted" were excluded). 6) Both experimental
and naturalistic studies had to specify the treatment used throughout
the follow-up.

Of the total of 821 studies preliminarily identified by the search
criteria, 260 were excluded because they were not outcome studies
and eight reports could not be located; the 553 remaining reports
were reviewed in detail. The exclusion rate for studies identified
by the Index Medicus search (1895-1965) was lower (39.5%) than
the rate for later studies (1966-1992) found by the computerized
MEDLINE search (69.0%), with a moderate correlation between
exclusion rate and decade of study (r=0.56, df=8, n.s.). Most studies
excluded after 1965 were eliminated because the follow-up was less
than 1 year.

Overall, 320 studies (57.9%) met all of the inclusion criteria for
analysis; they represent 51,800 subjects from 368 cohorts and
311,400 person-years of follow-up. Non-English-language reports of
studies (N=85) that were translated for this analysis included 42 in
German, 12 in French, nine in Italian, seven in Danish, five in Nor
wegian, rhree in Polish, three in Russian, three in Spanish, and one in
Finnish. In addition, 70 reports on non-English-speaking cohorts
were published in English. The translated studies that met the in
clusion criteria (N=37) represent 11.6% of the 320-study database.
(A complete 327-reference bibliography is available from the first
author on request.)

Definition of Outcome

The difficulty of accurately and consistently defining clinical out
come in schizophrenia has been reviewed (39). Given the varied cri
teria used to express outcome in the hundreds of studies we consid
ered, a generalized standard was required. Our determination of
outcome made use of clinical, social, or vocational criteria as reported
in the studies analyzed. By consensus, we translated each study's out
come data to ratio measures of improvement (the number of patients
considered improved divided by the total number per cohort), using
criteria that suggested attainment of substantial levels of functioning
and freedom from psychotic symptoms. Thus, patients considered as
"improved" in follow-up had to have been described as recovered, in
remission, well without residual symptoms, minimally or mildly
symptomatic, improved without significant deficit, socially recov
ered, or working or living independently.

Diagnostic Systems

If specific diagnostic criteria were defined, the studies were as
signed to the schizophrenia diagnostic systems of the following:
Kraepelin (dementia praecox) (1), Langfeldt (40), Bleuler (9),
Schneider (first-rank symptoms) (41), Leonhard (42), Mayer-Gross
(43), ICD-8, ICD-9, DSM-II, DSM:nr, DSM-III-R, the Present State
Examination (PSE) (44), the Feighner criteria (45), and the Research
Diagnostic Criteria (RDC) (46). These diagnostic systems were then
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assigned to either the so-called narrow category (Kraepelinian, with
some implication for long-term course of illness) or broad category
(non-Kraepelinian) (47). Diagnostic systems requiring at least 6
months of illness before diagnosis of schizophrenia were considered
Kraepelinian and include those of Kraepelin, Langfeldt, and Feighner,
as well as DSM-III and J;>SM-IlI-R. Non-Kraepelinian systems were
defined as more symptom-based, cross-sectional diagnostic ap
proaches with a brief duration requirement (:51 month) or no require
ment for duration of prodromal or active psychotic illness. These in
clude Bleuler's schizophrenia, Leonhard's systematic schizophrenia,
Schneider's first-rank criteria, Mayer-Gross's schizophrenia, lCD-8,
ICD-9, DSM-ll, the PSEJCATEGO system, and the ROC. Studies that
did not use clearly defined diagnostic systems were categorized as
having unspecified criteria.

Stratification by Decade, Length of Follow- Up, and
Treatment

Only cohorts with :510 years of follow-up (314 cohorts, or 85.3%
of the total of 368) were used for inter-decade comparisons. The
mean year of follow-up was calculated as the average of the first and
last years of the follow-up period, and decades were defined by their
midpoint (e.g., decade 1950 included mean follow-up years falling
between 1946 and 1955). Stratification for duration of follow-up
included 1 to <2, 2-4, 5-9, 10-19, and ~20 years. On the basis of
treatment used throughout the period of follow-up, four primary
treatment groups were defined: 1) nonspecific (placebo trials, psy
chotherapy, hydrotherapy, fever therapy, and nonneurological sur
gery), 2) convulsive (electrically or chemically induced seizures or
insulin shock), 3) prefrontal lobotomy, and 4) neuroleptic or atypi
cal antipsychotic drugs.

Statistical Analysis

Data are presented as unweighted means and standard deviations
unless stated otherwise. For multiple comparisons, means were com
pared by Duncan's multiple range test (48). A weighted multiple re
gression model for predicting percentage of patients improved in
cluded the following variables: diagnostic system, type of treatment,
and length of follow-up. Weights based on number of subjects, with
an estimate of variance, were computed for each study by the method
of DerSirnonian and Laird (49), and overall variance is given as the
standard error of the mean (SE). To ensure homogeneity of variance
in parametric tests, data were subjected to an arc sine variance-stabi
lizing transformation (50). Use of standard analysis of variance
(ANOVA) and post hoc tests is cited in the Results section. All p
values are based on two-tailed tests, with nonsignificance defined as
(p~0.05).

RESULTS

Table 1 summarizes characteristics of the outcome
studies included in this-analysis. The number of cohorts
of psychotic patients that met the study selection crite
ria per decade (excluding the incomplete current dec
ade, 1985-1995), averaged 38.7 (SD=27.1), with a
maximum of 94 during the 1930s, following the intro
duction of insulin coma and ECT. The average number
of subjects per cohort studied declined significantly
over the century, from 250 in 1895-1915 to 56 since
1986 (by decade, r=-0.98, N=368, p<0.0001). The di
agnosis of schizophrenia or dementia praecox in this
century was made without explicit diagnostic criteria
(~nspecified) in 50.0% of the studies meeting the selec
tion criteria. Kraepelinian diagnostic systems were ap
plied in 21. 7% of the studies, and specified non-
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TABLE 1. Characteristics of the Schizophrenia Outcome Studies
Analyzed

Cohorts (N=368)

Item N %

Decade in which studies were completed
1895-1905 6 1.6
1906-1915 6 1.6
1916-1925 13 3.5
1926-1935 37 10.1
1936-1945 94 25.5
1946-1955 36 9.8
1956-1965 51 13.9
1966-1975 63 17.1
1976-1985 42 11.4
1986-1992 20 5.4

Study location"
United States 137 42.8
United Kingdom 67 20.9
Scandinavia 44 13.7
Germanv 24 7.5
Switzerl~nd 11 3.4
Japan 8 2.5
China 5 1.6
Canada 5 1.6
India 4 1.2
Other 15 4.7

Diagnostic system used
Kraepelinian 80 21.7

DSM-III, DSM-III-R 20 25.0
Feighner 9 11.2
Kraepelin 41 51.2
Langfeldt 10 12.5

Non-Kraepelinian 104 28.3
Bleuler 18 17.3
DSM-n 9 8.7
lCD·8, ICD-9 16 15.4
Leonhard 3 2.9
Mayer-Gross 5 4.8
Present State Examination 33 31.7
Research Diagnostic Criteria 10 9.6
Schneider 10 9.6

Unspecified 184 50.0
Years of follow-up

1 to <2 98 26.6
2-4 112 30.4
5-9 89 24.2
10-19 48 13.0
~20 21 5.7

Treatment
Neuroleptic 173 47.0
Convulsive 101 27.4
Lobotomy 13 3.5
Nonspecific 81 22.0

"The nwnbers for study location are of studies, not cohorts.

Kraepelinian methods appeared in 28.3%. The dura
tion of follow-up ranged from 1 to 40 years (median=
3.0 years) and averaged 5.6 years (SD=6.5). Most of the
studies involved relatively short-term follow-up «5
years in 57.0%). Treatment predominantly involved
neuroleptics, followed by convulsive and nonspecific
methods and lobotomy.

The mean proportion of patients showing a favorable
outcome, independent of length of follow-up, across
the entire century was 40.2% (SD=17.6%) (N=368 co
horts). A decade-by-decade summary (figure 1) sup
ports the further impression that outcome shifted over

1411



60

..
:"-:

..\ !

The extensive data we analyzed support several gen
eral impressions regarding clinical outcome in schizo
phrenia during the twentieth century. The main impres
sion is that less than one-half of patients diagnosed with
this disorder have shown substantial clinical improve
ment after follow-up averaging nearly 6 years (table 2).
Although there were substantial gains in favorable out
come after the 1920s, rates of improvement declined
considerably after the 1970s (figure 1). These biphasic
trends may reflect the impact of more effective treat
ments and historical changes in diagnostic criteria dur
ing the past century (table 2 and figure 2), as well as
possible effects of sampling bias.

Between the 1920s arid the 1970s, favorable outcome
in schizophrenia (patients rated clinically improved)
doubled, from an average of 24.3% to 50.5% of cases
(figure 1). Such gains have been attributed to new treat
ments (17, 18), particularly neuroleptics since the 1950s
(51,52), and an increased emphasis on family and com
munity interventions since the 1960s (26). In the late
1970s Manfred Bleuler (19) noted the apparent disap
pearance of the most severe, or catastrophic, forms of
schizophrenia and proposed that modern treatment
might be responsible. It has been hypothesized that
early and consistent treatment with antipsychotic medi':
cations may favorably alter the natural course of
schizophrenia (51), and a recent analysis by Wyatt (52)
of 22 follow-up studies involving first-episode patients
(21 of which applied broad diagnostic criteria) found
that early intervention with neuroleptics increased the
likelihood of a favorable long-term course in such pa
tients. The poor outcome long associated with insidi-
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DISCUSSION

diagnostic system and the impact of all treatments com
bined, with no significant interaction between treat
ment and diagnostic system. Post hoc analysis indicated
that the combined results of neuroleptic and convulsive
treatments were better than those of lobotomy and non
specific methods.

5tudies using broad non-Kraepelinian criteria consis
tently showed better outcomes than those using narrow
Kraepelinian criteria (ratio=1.70; t=8.3, df=178, p<
0.0001) (table 2). This difference held throughout the
century-from the early era before effective somatic
therapies (up to and including 1925), through the intro
duction of convulsive therapies ,1926-1955), through
the introduction of neuroleptics (1956-1975), to the
contemporary era (after 1975)-and was highly signifi
cant by ANOVA (figure 2).

Finally, a weighted multiple regression model was ap
plied to examine diagnostic system, duration of follow
up, and neuroleptic treatment as predictors of improve
ment. Diagnostic system was a significant predictor of
outcome (F=24.4, df=2, 360, p<0.00001), as was
neuroleptic treatment (F=31.3, df=1, 360, p<O.OOOOl),
but duration of follow-up was not (F=2.0, dfd, 360,
p=0.09).
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'Horizontal line indicates weighted overall mean for the century
(40.1 %; N=314 cohorts). Numbers inside bars indicate number of
cohorts for each decade. Decades are defined by the midpoint of the
decade (e.g., the 1950 decade is 1946-1955). The yearofa study was
defined as the mean of the first and last years of follow-up (51910
includes all studies from 1895 through 1915). There was significant
variation in outcome by decade (F=5.9, df=8, 305, p<O.0001).
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time. Prior to 1920, studies consistently involved pa
tients diagnosed as having Kraepelin's dementia prae
cox, for whom no specific treatment was available.
Accordingly, between 1895 and 1925, the weighted av
erage proportion of patients who were considered im
proved at the end of follow-up was only 27.6% (5E=
3.3%). In the 1930 decade, when convulsive therapies
were introduced, mean outcomes tended to improve to
34.9% (5E=3.1 %). This trend continued after mid-cen
tury, with a peak mean in the period 1956-1985
(48.5%, 5E=1.7%), which was significantly different
from the mean for 1895-1955 (35.4%, 5E=1.3%) (t=
5.7, df=292, p<0.0001), perhaps reflecting the introduc
tion of modern antipsychotic drug therapy (51, 52). How
ever, since 1986 the mean likelihood of a favorable out
come has diminished to only 36.4% (5E=4.4%), or a
level that is statistically indistinguishable from that found
in the first half of the century (t=0.2, df=146, n.s.).

Duration of follow-up also was examined as a predic
tor of clinical outcome. The unweighted likelihood of a
favorable outcome tended to decline with longer fol
low-up, but only slightly and nonsignificantly: 43.7%
(50=21.3%) improved at 1 to <2 years, 40.8% (50=
19.2%) at 2-4 years, 38.3% (SD=16.4%) at 5-9 years,
37.4% (SD=18.6%) at 10-19 years, and 37.3% (SD=
13.6%) at ~O years (F=1.5, df=4, 363, n.s.).

More striking differences were found after stratifica
tion for treatment group and diagnostic system (table
2). Unweighted analysis found neuroleptic treatment to
be associated with the highest mean percentage of im
proved subjects (45.6%), followed by convulsive and
nonspecific treatments and prefrontal lobotomy. A
weighted ANOVA found a highly significant effect of

ONE HUNDRED YEARS OF SCHIZOPHRENIA

FIGURE 1. Mean Percentages of Schizophrenic Patient Cohorts Con
sidered Improved in Follow-Ups of 510 Years, by Decades of Studies
Revieweda
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"Numbers inside bars indicate number of cohorts for each era (rotal
N=147). The difference between outcomes across eras was highly
significant with respect to diagnosis (F=15.2, df=l, 142, p<O.0001),
with no significant effect of era (F=1.6, df=8, 142) or interaction of
era and diagnosis (F=O.5, df=3, 139).
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uted to a decline in the diagnosis of schizophrenia since
1970 (61).

By 1970 the shift to a broad, symptom-oriented
definition of schizophrenia was coming under increas
ing criticism (58). A landmark study (59) highlighted
the dissimilar diagnostic practices of New York and
London psychiatrists of that era, particularly as re
gards schizophrenia. This work heralded a return to a
narrower definition of schizophrenia initiated in the
United States by the Feighner-Washington University
criteria (45), which later had an influence on DSM-III.
The reintroduction of a duration-of-illness requirement-

FIGURE 2. Mean Percentages of Schizophrenic Patient Cohorts Con
sidered Improved in Follow-Ups of $10 Years Who Were Diagnosed
According to Kraepelinian or non-Kraepelinian Systems, by Eras of
Studies Revieweda

Cohorts Diagnosed by
Cohorts Diagnosed by Non-Kraepelinian Cohorts Diagnosed by
Kraepelinian Systems Systems Unspecified Criteria All Cohorts

Percentage of Percentage of Percentage of Percentage of
Parients Who Patients Who Patients Who Patients Who

Improved Improved Improved Improved

Treatment N Mean SD N Mean sb N Mean SD N Mean SD

Neuroleptic 37 31.2 17.3 87 48.0 17.6 51 51.9 16.6 175 45.6 18.8
Convulsive 13 26.9 13.8 7 42.2 19.8 81 44.0 18.1 101 41.7 18.5
Nonspecific 30 22.5 11.1 10 34.0 17.5 39 32.4 14.6 79 28.9 14.5
Lobotomy 13 28.1 13.9 13 28.1 13.9
Total 80 27.3 15.1 104 46.5 17.3 184 41.0 16.9 368 40.2 17.6
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TABLE 2. Percentages of C!lhorts of Patients in Schizophrenia Outcome Studies Who Had Improved at Follow-Up, by Treatment and Diagnostic
~~ , .

"Weighted analysis of variance found a significant effect for treatment (F=14.6, df=3, 364, p<0.0001) and diagnostic system (F=28.8, df=2, 365,
p<O.OOOl) and no significant interaction between them (F=1.1, df=4, 362, n.s.). Post hoc analysis indicated that the overall results with neuro
leptic and convulsive treatments were better than with lobotomy and nonspecific methods (estimated difference= 15 .2, SE=2.1, p<0.0001) and
that outcome in studies using Kraepelinian diagnostic criteria yielded lower improvement rates than studies using non-Kraepelinian criteria
(estimated difference=19.2, SE=2.0, p<0.0001).

ous-onset schizophrenia may result, in part, from delay
in the use of antipsychotic medication. The results of
our review suggest, further, that patients diagnosed ac
cording to broad or unspecified criteria have shown
greater improvement in outcome in the neuroleptic era
since the 1950s (table 2 and figure 2). These findings
are consistent with the view that changes in the diag
nostic criteria for schizophrenia, as well as new treat
ments, probably account for the improved outcomes re
ported in mid-century (1930s-1970s).

The dominant diagnostic trend in the 1930s and
1940s was away from the narrow Kraepelinian model,
which emphasized chronicity and a debilitating course,
and toward a broader Bleulerian concept, focusing on
the cross-sectional presentation of particular psychotic
symptoms. Notably, Schneider (41, 53) delineated 11
"symptoms of the first rank" that were purported to be
pathognomonic of schizophrenia, independent of their
duration. There also was growing interest in the psy
chodynamic components or proposed determinants of
psychosis (54). The presumed irreversibility of Kraepe
lin's dementia praecox was debated, and psychoana
lytic or other psychotherapeutic cures were reported
(55-57). The result of the reconceptualization from de
mentia praecox to schizophrenia was that by the 1950s,
the diagnosis of schizophrenia had broadened in many
centers to include patients who would previously have

. been diagnosed with manic-depression, involutional
'" psychosis, or other disorders (58, 59). A further impe

'tus to broaden diagnostic criteria may have been the
J introduction of specific antipsychotic medications. Phy
, sieians' inclination to see patients as treatable by a new
and effective form of therapy may have encouraged
the diagnosis of schizophrenia (60) and contributed to

:favorable clinical outcomes when relatively neuro
"leptic-responsive patients or those with disorders with
\'a favorable natural history received antipsychotic medi

cation in the 1950s and 1960s. Similarly, the later in
troduction of mood-stabilizing agents as well as
changes in diagnostic criteria appear to have contrib-
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published information, which is often suspected of con
taining a disproportion of negative findings, particu
larly in studies of treatment effects (65). Moreover, the
need to exclude reports that did not permit computa
tion of outcome ratio data led to exclusion of some po
tentially useful information (in 9.0% of the 553 studies
reviewed in detail). In addition, judgments applied to
categorizing outcome criteria and diagnostic methods
may have limited sensitivity to detect differences among
the various treatment groups and diagnostic systems
compared. Nevertheless, such risl< of type II (false nega
tive) error does not reduce the significance of differ
ences in outcome that were detected. The outcome stud
ies identified were relatively short-term (57.0% of the
cohorts were followed <5 years; overall mean=5.6 years),
and data on very long-term outcome (>10 years) were
not selected, so as to permit analysis of historical trends
by decades.

It is important to emphasize that the data available
for the present analysis were derived from clinical
groups. Outcome studies of complete population-based
samples would be preferable, but none was identified in
our literature search. Subjects identified clinically may
not represent fully comparable populations over time.
For example, modern treatment may tend to remove
persons with favorable responses to treatment from the
pool of subjects followed (32, 66). However, the effects
of such potential sources of bias in the assessment of
outcome in schizophrenia remain for future studies. Fi
nally, the design of this study does not permit direct
analysis of the role that deinstitutionalization or other
changes in the delivery of psychiatric services may play
in the recent decline in favorable outcomes. It is plausi
ble that inadequate funding of community-based serv
ices in the decades following deinstitutionalization may
have diminished the likelihood of adequate care, or may
have tended to add to bias toward retention of severely
chronically ill persons in mental health systems (32,
67), in which most follow-up studies have been based.
Such hypothesized higher recidivism rates may be driv
ing the apparent trend toward worsening outcomes in
recent years (68).

The congruence that we found between outcomes of
patients diagnosed according to earlier Kraepelinian
criteria and those diagnosed according to contempo
rary American Psychiatric Association diagnostic sys
tems may appear to support the reliability and predic
tive value of such narrow criteria or, at least, their
similarities. Stephens et al. (69) found that among nine
diagnostic systems for schizophrenia, the DSM-III cri
teria demonstrated the highest correlation with clinical
outcome. The DSM-III and QSM-III-R requirement of
a minimum of 6 months of illness (including prodromal
or residual-typ~symptoms) may be a particularly criti
cal factor, tending to predict a relatively chronic course
or unfavorable response to treatment in an idiopathic
psychotic illness; it was re-evaluated in the DSM-IV
field trials (70). The contemporary shift toward a nar
row, neo-Kraepelinian concept of schizophrenia in the
United States may be paralleled by the World Health
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namely,6 months of prodromal, active psychotic symp
toms or residual state symptoms, with the exclusion of
affective illness-operationalized what can be consid
ered neo-Kraepelinian criteria. As the definition of
schizophrenia has evolved over the past century, from
the relatively narrow or course-oriented Kraepelinian
criteria to broader or cross-sectional, symptom-ori
ented Bleulerian criteria and then back to a neo-Kraepe
linian standard (table 1), so also have treatment re
sponse and clinical outcome shifted toward more, and
then fewer, favorable multi-year clinical outcomes (fig
ure 1). That is, despite routine use of neuroleptics and
other contemporary therapies, reported average clinical
outcomes have deteriorated in the past decade. We pro
pose that diagnostic changes have had an important im
pact on outcome in schizophrenia since the introduc
tion of DSM-III, with its return to a more Kraepelinian
emphasis on duration and course of illness for diagno
sis. Additional factors that may contribute to the recent
downward trend in average rates of favorable outcome
include biased availability of more chronic or severe
cases for study, as an effect of responsiveness to treat
ment or a result of evolving changes in the organization
and financing of psychiatric services.

There are several limitations to the present analysis.
These include a high proportion of studies with impre
cise and potentially unreliable diagnostic or outcome
criteria or clinically heterogeneous samples, even
among those not excluded by our a priori selection cri
teria; the exclusion of studies not presenting crude ratio
data with which to assess subject-wise outcome rates;
the choices required for pooling diagnostic systems into
clusters categorized as narrow (Kraepelinian), broad
(non-Kraepelinian), or unspecified; and the effect of
large numbers to obscure high variance in outcome
among studies (overall variance, as the standard devia
tion divided by the mean, was 50.0%). In addition, this
meta-analysis considered only biological treatments
and made no attempt to assess potentially important
advances in psychosocial and community-based aspects
of comprehensive care (26, 62, 63).

It is possible that uncontrolled bias in studies may
arise from the baseline status of the patients selected for
follow-up: those first encountered in an acute episode
of psychotic illness may have a greater average potential
for response to treatment than more chronically ill pa
tients. However, studies identified in this analysis rarely
provided information about baseline clinical status. To
limit the effect of such possible bias, we excluded short
term, acute treatment studies and included only studies
with follow-up duration of at least 1 year.

The validity of a meta-analysis requires that all extant
data be included (64). While we made an effort to locate
and retrieve all outcome studies of dementia praecox or
schizophrenia reported in this century, the search of In
dex Medicus without computer assistance (for publica
tions prior to 1966) is prone to error, and some early
studies may have been overlooked in the initial screen
ing process. Another source of bias inherent in most
meta-analyses of clinical studies is the absence of un-
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Organization's lCD-10, which includes a I-month du
ration-of-illness r¢quirement for the diagnosis of
schizophrenia (71).

In conclusion, the present meta-analysis of the litera
ture on outcome in schizophrenia through the twentieth
century indicates that diagnostic criteria have had a
consistent and predictable impact on outcome before
and during the era of m~dern biomedical therapeutics.
Notable trends include·a isignificant recent downturn in
the likelihood of a favorable outcome with the advent
of DSM-III and changes in the provision of psychiatric
services to psychotic persons, such that outcome is now
approaching levels reported prior to the 1950s, despite
the availability of modern treatment. It is not surprising
that the use of diagnostic criteria for schizophrenia
which require a relatively prolonged psychotic illness,
and perhaps imply chronicity, has led to finding a less
favorable long-term outcome. In addition to an effect
of broad versus narrow diagnosis, the results of this
analysis support a favorable impact of modern treat
ment, particularly the use of neuroleptic agents.
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