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and 7.5% had shifted in, for an overall kappa value of 0.43. 
The Nottingham DOSMeD site found better agreement for 
DSM-III-R diagnoses (kappa=0.60), with all patients who 
were initially diagnosed with schizophrenia retaining the 
diagnosis (19). Preliminary analyses of the Suffolk County 
Mental Health Project (20) revealed a similar level of agree-
ment between baseline and 10-year follow-up diagnosis of 
schizophrenia (kappa=0.52). Similarly, long-term studies 
of mood disorders have reported substantial shifting from 
major depression to bipolar disorder and to schizophrenia 
(21–25). Since these studies compared diagnoses at two 
points in time, it is unknown how many times the diagno-
sis may have shifted before becoming stable.

Information about the determinants of short- and long-
term diagnostic shifts is limited. The key determinant 
involves the evolution of the disorder, since diagnosis is 
based on the presence or duration of specific symptoms 
and/or on decline in functioning (7, 18, 26).

In this study, we used a heterogeneous first-admission 
sample with psychotic disorders reassessed over a period 
of 10 years to examine the stability of five broad diagnostic 
categories: schizophrenia spectrum disorders, bipolar dis-
order with psychotic features, major depression with psy-
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Objective: Diagnostic shifts have been 
prospectively examined in the short term, 
but the long-term stability of diagnoses 
has rarely been evaluated. The authors 
examined diagnostic shifts over a 10-year 
follow-up period.

Method: A cohort of 470 first-admission 
patients with psychotic disorders was sys-
tematically assessed at baseline and at 
6-month, 2-year, and 10-year follow-ups. 
Longitudinal best-estimate consensus di-
agnoses were formulated after each as-
sessment.

Results: At baseline, the diagnostic distri-
bution was 29.6% schizophrenia spectrum 
disorders, 21.1% bipolar disorder with 
psychotic features, 17.0% major depres-
sion with psychotic features, 2.4% sub-
stance-induced psychosis, and 27.9% oth-
er psychoses. At year 10, the distribution 
changed to 49.8%, 24.0%, 11.1%, 7.0%, 
and 8.1%, respectively. Overall, diagnoses 
were changed for 50.7% of study partici-
pants at some point during the study. Most 

participants who were initially diagnosed 
with schizophrenia or bipolar disorder 
retained the diagnosis at year 10 (89.2% 
and 77.8%, respectively). However, 32.0% 
of participants (N=98) originally given a 
non-schizophrenia diagnosis had gradu-
ally shifted to a schizophrenia diagnosis 
by year 10. The second largest shift was to 
bipolar disorder (10.7% of those not given 
this diagnosis at baseline). Changes in the 
clinical picture explained many diagnos-
tic shifts. In particular, poorer functioning 
and greater negative and psychotic symp-
tom ratings predicted a subsequent shift 
to schizophrenia. Better functioning and 
lower negative and depressive symptom 
ratings predicted the shift to bipolar dis-
order.

Conclusions: First-admission patients with 
psychotic disorders run the risk of being 
misclassified at early stages in the illness 
course, including more than 2 years after 
first hospitalization. Diagnosis should be 
reassessed at all follow-up points.

In their classic paper on diagnostic validity, Robins and 
Guze (1) commented that a change in diagnosis in follow-
up studies provides compelling evidence about diagnostic 
heterogeneity. Shifts in diagnosis mean that reliance on 
the initial categorization could lead to biased estimates of 
risk factors, familial aggregation, and prognosis (1–4) as 
well as misjudgments about optimal treatment (5). Pro-
spective studies of systematically diagnosed patients with 
first-episode psychosis have found that by 5-year follow-
up, initial diagnoses of schizophrenia or bipolar disorder 
were retained by 80%–90% of patients (3, 6, 7), but other 
diagnoses, such as major depression with psychosis, drug-
induced psychosis, and schizophreniform disorder, were 
frequently revised, suggesting substantial misclassifica-
tion (7, 8–17).

Little is known about the diagnostic stability of psychot-
ic disorders beyond 5 years or the temporal stability of 
the follow-up diagnoses. The World Health Organization’s 
Determinants of Outcome of Severe Mental Disorders 
(DOSMeD) first-contact study (18) suggested that agree-
ment continues to erode with increasing time from initial 
diagnosis. In that cohort, 12.8% of patients had shifted 
out of the ICD-10 schizophrenia spectrum 13 years later, 
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The primary study diagnosis was determined by consensus. At 
baseline, two psychiatrists independently completed the SCID di-
agnosis module; inconsistent diagnoses, occurring for <10% of par-
ticipants, were reviewed by a third psychiatrist (13). At follow-up, at 
least four psychiatrists formulated best-estimate longitudinal con-
sensus diagnoses from information accumulated over time (except 
prior research diagnoses), including the interviewers’ narratives (7, 
20). If consensus was not reached or the diagnosis did not fit a DSM 
category, the diagnosis was coded as unknown, which was included 
in the “other” category. In the various assessments, the proportion 
of diagnoses coded as unknown was 12.8% at baseline (60/470), 
4.0% at the 6-month follow-up (19/438), 1.7% at the 2-year follow-
up (8/459), and 0.9% at the 10-year follow-up (4/470).

As noted, baseline diagnoses were based on DSM-III-R and 
follow-up diagnoses on DSM-IV. Although DSM-III-R and DSM-
IV criteria varied somewhat, a review of 6-month diagnoses using 
both criteria sets indicated that for the broad categories consid-
ered here, the differences were negligible (at the 6-month follow-
up, only four DSM-III-R diagnoses were revised under DSM-IV).

Clinical and Treatment Variables
Eight clinical ratings were obtained at each assessment: 1) neg-

ative symptoms, based on the sum of 18 items from the Scale for 
the Assessment of Negative Symptoms (SANS; 31), excluding inat-
tentiveness during mental status testing; 2) psychotic symptoms, 
based on 16 items on delusions and hallucinations from the Scale 
for the Assessment of Positive Symptoms (SAPS; 30, 32); 3) disor-
ganized symptoms, based on 13 SAPS items on bizarre behavior 
and thought disorder; 4) depressive symptoms, based on the sum 
of nine SCID past-month depressive symptoms; 5) mania sever-
ity, based on the excitement item of the Brief Psychiatric Rating 
Scale (BPRS; 33); 6) suicide attempts (lifetime at baseline; past 
interval at follow-up); 7) aggression, based on violence toward 
people or property (rated 1=never to 5=frequent); and 8) Global 
Assessment of Functioning (GAF) score for the best month in the 
year before baseline and year 10 and in the interval between as-
sessments at month 6 and year 2.

Treatment variables included rehospitalization during follow-
up intervals; antipsychotic, antidepressant, and antimanic medi-
cation use at each contact; and substance abuse treatment in the 
previous 6 months. There was good agreement between self-re-
port and medication information in outpatient records (34).

Statistical Analysis
Agreement of earlier diagnoses with diagnosis at year 10 was 

examined using kappa, positive predictive value, negative predic-
tive value, sensitivity, and specificity.

Symptom and treatment determinants of shifts in diagnosis 
were examined using mixed-effects logistic regression (35) esti-
mated in SAS, version 9.1 (SAS Institute, Cary, N.C.), with PROC 
NLMIXED. The time-varying symptom composites and treatment 
variables were entered simultaneously into separate regression 
models examining changes in each diagnostic category (coded 
1=present, 0=absent). Continuous variables were standard-
ized with respect to their grand means and standard deviations 
(across all patients and follow-up points) to facilitate interpre-
tation. Slopes of independent variables and the intercepts were 
random terms in order to model associations for each partici-
pant. Time was modeled as a categorical variable to control for 
average changes in the dependent and independent variables 
across assessments. The random-effects covariance structure was 
specified as an unstructured covariance matrix.

We then tested whether the variables that were significant 
in the mixed-effects logistic regression models predicted sub-
sequent shifts in diagnosis. Using structural equation model-
ing with Mplus, version 5.1 (www.statmodel.com), we specified 
cross-lagged models in which the follow-up diagnostic status was 

chotic features, substance-induced psychosis, and other 
psychotic conditions (primarily psychosis not otherwise 
specified). Diagnoses were formulated by consensus at 
baseline and at 6 months, 2 years, and 10 years (20). We 
specifically evaluated the distributions, stability, and tra-
jectories of these diagnostic categories; the associations of 
changes in symptom severity and treatment with changes 
in diagnosis; and the ability of early clinical features to 
forecast the diagnostic changes.

Method

Design
The research reported here is from the Suffolk County Mental 

Health Project, a naturalistic study of the course and outcome of 
psychotic disorders. The sampling frame consisted of consecutive 
first admissions with psychosis to the 12 psychiatric inpatient fa-
cilities in Suffolk County, N.Y., from 1989 to 1995. To be included 
in the study, patients had to be in their first admission or have had 
their first admission within the previous 6 months, have clinical 
evidence of psychosis (any positive symptoms or use of antipsy-
chotic medication), be in the range of 15–60 years of age, have 
an IQ >70, speak English, and have no apparent general medical 
conditions that would cause their psychotic symptoms.

The study was approved annually by the Committees on Re-
search Involving Human Subjects at Stony Brook University and 
the institutional review boards of participating hospitals. Treat-
ing physicians determined capacity to provide consent. The head 
nurse or social worker referred potentially eligible patients to the 
study. Written consent was obtained from adult participants and 
from parents of patients under age 18.

Face-to-face assessments were conducted by master’s-level 
mental health professionals at baseline and at follow-ups at 6 
months, 2 years, and 10 years. Medical records and interviews 
with informants, usually family members, were obtained at each 
assessment.

Sample
We initially interviewed 675 participants (72% of referrals), 

of whom 628 met the eligibility criteria. Forty-two participants 
died during the 10 years. Of the remaining 586 participants, 470 
(80.2%) were successfully contacted at the 10-year follow-up and 
comprise the analysis sample. For the 116 who were not included 
in the analysis, the reasons were as follows: declined, N=61; could 
not be traced, N=36 (including nine who left the country); had 
uncooperative relatives, N=10; and lacked the capacity to provide 
consent, N=9.

Diagnosis
At baseline, month 6, and year 2, we administered the Struc-

tured Clinical Interview for DSM-III-R (SCID), and at year 10 we 
administered sections of the SCID for DSM-IV (27). Follow-up 
SCIDs covered the interval from last assessment. The interviewers 
were aware of previous SCID information. The depression module 
was administered without skip-outs. We inserted items about se-
verity of suicide attempts and aggression. SCID symptom ratings 
integrated interview data, medical records, and information from 
significant others. The SCID trainer observed 5%–10% of inter-
views. Average interrater agreement between interviewers and the 
SCID trainer for the baseline, 6-month, and 2-year assessments 
was good, with intraclass correlations of 0.75 for psychotic symp-
toms and 0.78 for negative symptoms and a kappa value of 0.73 
for depressive symptoms; for the 10-year assessment, the corre-
sponding statistics were 0.81, 0.87, and 0.79, respectively (28–30).
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Distribution and Stability of  Diagnosis

The proportion diagnosed with schizophrenia spec-
trum disorders increased progressively from 29.6% of the 
sample at baseline to 49.8% at year 10 (Figure 1). The pro-
portion with schizophrenia increased from 20.9% at base-
line to 38.1% at year 10, and the proportion with schizoaf-
fective disorder increased from 3.4% at baseline to 11.5% 
at year 10. In contrast, the proportion with schizophreni-
form disorder decreased from 5.3% of the sample at base-
line to 0.2% at year 10. Eighty percent of participants with 
schizophreniform disorder at baseline were later redi-
agnosed with schizophrenia or schizoaffective disorder. 
Similar proportions were diagnosed each time with bipo-
lar disorder (21.1% at baseline and 24.0% at year 10) and 
substance-induced psychosis (4.5% at baseline and 7.0% 
at year 10). The proportion with major depression fell 
from 17.0% at baseline to 11.1% at year 10, and other dis-
orders decreased from 27.9% at baseline to 8.1% at year 10.

Agreement of baseline with 10-year diagnosis was low, 
with kappa values ranging from 0.13 to 0.65 (Table 2), but 
the reasons for this inconsistency varied. A diagnosis of 
schizophrenia showed relatively low negative predictive 
value and sensitivity but high positive predictive value, 
indicating low false positive and high false negative rates. 
In contrast, bipolar, major depressive, and substance use 

predicted jointly by diagnostic status and participant characteris-
tic from the preceding assessment point (see Figure S1 in the on-
line data supplement that accompanies the online edition of this 
article). In evaluating the models, we examined the comparative 
fit index, the Tucker Lewis index, and the root mean square error 
of approximation (36).

Missing data were addressed in structural equation model-
ing using the full information maximum likelihood method (37), 
which estimates models from all available data, thus minimizing 
attrition-related biases. An analogous approach was employed 
in mixed-effects logistic regression so that data from each par-
ticipant were included in the analysis. The longitudinal analyses 
were based on 1,837 observations from 470 participants.

Results
Sample Characteristics

About half of the 10-year follow-up sample was male 
(57.2%), under age 28 at baseline (50.4%), and from 
blue-collar households (47.4%) (Table 1). Three-quarters 
(74.3%) were Caucasian. At baseline, nearly half (46.4%) 
had lifetime episodes of major depression. One-fifth 
(21.3%) had a history of frequent or serious aggression.

Compared to nonparticipants, the 10-year follow-up 
cohort had poorer baseline SANS and GAF ratings, and 
a greater proportion came from blue-collar households 
(Table 1). No other significant differences were found, in-
cluding in baseline research diagnoses.

TABLE 1. Baseline Characteristics of 10-Year Follow-Up Cohort of First-Admission Patients With Psychosis and Surviving 
Nonparticipantsa

Characteristic 10-Year Cohort (N=470) Nonparticipants (N=116)

N % N %
Demographic characteristics

Male 269 57.2 73 62.9
Age <28 years 237 50.4 52 44.8
Blue-collar householdb 223 47.4 39 33.6
Caucasian 349 74.3 87 75.0

Clinical history
Lifetime suicide attempt 133 28.3 23 19.8
Lifetime major depressive disorder 218 46.4 45 38.8
History of frequent aggressionc 100 21.3 21 18.1

Research diagnosis
Schizophrenia spectrum disorder 139 29.6 35 30.2
Bipolar I disorder with psychosis 99 21.1 28 24.1
Major depressive disorder with psychosis 80 17.0 18 15.5
Substance-induced psychosis 21 4.5 5 4.3
Other or undetermined psychosis 131 27.9 30 25.9

Mean SD Mean SD
Ratings

Global Assessment of Functioning Scale  
(best month in year before hospitalization)b 57.6 14.1 62.0 14.8

Negative symptomsd 17.6 13.6 14.7 12.5
Positive symptoms 11.3 9.3 12.3 9.8
Disorganized symptoms 6.8 6.5 6.6 6.0
Excitement 1.6 1.1 1.7 1.2

a Surviving nonparticipants were patients who were initially recruited into the study but did not participate in the 10-year follow-up assess-
ment and were not known to be deceased; patients in this group could not be contacted, declined to participate, had uncooperative rela-
tives, or were incapable of providing consent.

b Significant difference between groups, p<0.01.
c Coded 4 or 5 on a scale from 1=never to 5=frequently.
d Significant difference between groups, p<0.05.
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comparisons ranging from 0.69 to 0.76, except for other 
psychotic disorders (kappa=0.45).

Patterns of  Diagnostic Shifts

To examine the patterns of diagnostic shifts, we focused 
on the 432 participants who received a research diagnosis 
at all four assessment points (Figure 2). For each baseline 
category, we traced the number of participants who re-
ceived the same diagnosis each time; the number who re-
ceived the same baseline and 10-year diagnosis but a differ-
ent diagnosis at 6 months and/or 2 years; and the number 
who received a different diagnosis at year 10. Only 49.3% 
(213/432) retained their original diagnosis each time. Par-
ticipants who were initially diagnosed with schizophrenia 
were most likely to retain the diagnosis throughout the fol-
low-up period (78.6%, 99/126), followed by bipolar disor-
der (69.4%, 66/95), substance-induced psychosis (56.3%, 
9/16), and major depression (42.9%, 33/77). Only a small 
proportion (8.5%) remained in the “other” category.

The largest proportion of diagnostic shifts was from 
non-schizophrenia diagnoses to schizophrenia. Among 
306 participants with a non-schizophrenia diagnosis 
at baseline, 98 (32.0%) were eventually diagnosed with 
schizophrenia, with one-third of these shifts (36/98) oc-
curring after year 2. Shifts from mood disorders were pri-
marily to schizoaffective disorder (15/23 from major de-
pression, 8/14 from bipolar disorder). The second largest 
shift was to psychotic bipolar disorder, involving 10.7% 
of participants with a non-bipolar diagnosis at baseline 
(36/337); one-third of them (12/36) occurred after year 

disorders showed relatively weak sensitivity and positive 
predictive values (prospective consistency), indicating 
high false negative and false positive rates. The same was 
true for other psychotic disorders, except that the false 
negative and false positive rates were higher. Agreement 
improved over time, with kappa values for 2- to 10-year 

FIGURE 1. Cross-Sectional Distributions of Research Diag-
noses at Baseline and Follow-Up Assessments for First-Ad-
mission Patients With Psychosisa
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a N=470 at baseline and 10 years; N=438 at 6 months; N=459 at 2 
years.

TABLE 2. Agreement of Research Diagnoses at Baseline, 6 Months, and 2 Years With Diagnosis at 10 Years Among First-
Admission Patients With Psychosis

Diagnosis (N at 10 Yearsa) Kappa
Positive Predictive 

Valueb (%)
Negative Predictive 

Value (%) Sensitivityc (%) Specificity (%)

Schizophrenia (N=234)
Baseline to 10 years 0.47 89.2 66.8 53.0 93.6
6 months to 10 years 0.57 88.5 73.0 64.7 91.9
2 years to 10 years 0.75 95.2 82.4 78.8 96.1

Bipolar disorder (N=113)
Baseline to 10 years 0.65 77.8 90.3 68.1 93.8
6 months to 10 years 0.66 72.6 91.9 76.6 90.2
2 years to 10 years 0.76 79.3 95.3 85.7 92.8

Major depression (N=52)
Baseline to 10 years 0.48 45.0 95.9 69.2 89.5
6 months to 10 years 0.53 47.0 97.5 81.2 88.7
2 years to 10 years 0.70 62.3 99.0 92.3 92.9

Substance-induced psychosis (N=33)
Baseline to 10 years 0.37 52.4 95.1 33.3 97.7
6 months to 10 years 0.49 50.0 96.8 55.2 96.1
2 years to 10 years 0.69 71.0 97.9 71.0 97.9

Other (N=38)
Baseline to 10 years 0.13 15.3 94.7 52.6 74.3
6 months to 10 years 0.24 26.5 94.3 37.1 91.1
2 years to 10 years 0.45 46.5 95.7 52.6 94.5

a Overall, N=470 at baseline and 10 years, N=438 at 6 months, and N=459 at 2 years.
b Positive predictive value=prospective consistency.
c Sensitivity=retrospective consistency.
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and discontinuation of mood stabilizers. Rediagnosis to 
substance-induced psychosis followed initiation or rein-
statement of substance abuse treatment.

Antecedents of  Diagnostic Shifts

To determine whether we could forecast changes in 
diagnosis, we selected the significant variables from the 
mixed-effects logistic regression models and construct-
ed 18 models using structural equation modeling. These 
models showed reasonably good fit (Table 4). For schizo-
phrenia, poorer ratings on the GAF, SANS, and SAPS pre-
dicted shifts into this category from baseline to month 6 
and from year 2 to year 10, but none predicted a shift from 
month 6 to year 2. For bipolar disorder, better GAF scores, 
lower SANS scores, lower depression ratings, and greater 
excitement ratings, as well as treatment with antimanic 
medication, antedated shifts from baseline to month 6. 
The first three also predicted the shift from year 2 to year 
10, but only treatment with antimanic medication fore-
cast the shift from month 6 to year 2. For major depres-
sion, increased depressive symptom ratings, lower SAPS 
score, use of antidepressants, and no use of antimanic 
medication predicted a shift from baseline to month 6. 
None of the selected variables predicted later shifts. For 
substance-induced psychosis, substance abuse treatment 
predicted a shift from baseline to month 6, but not at later 
intervals.

Discussion

We examined diagnostic stability in a first-admission 
cohort across four assessments over a 10-year period. We 

2. Eleven participants with baseline major depression 
(14.3%) switched to bipolar disorder, half of them (5/11) 
after year 2.

The right half of Figure 2 shows the composition of the 
10-year diagnostic groups relative to these trajectories. 
In descending order of diagnostic stability, 68.8% of par-
ticipants with major depression at 10-year follow-up had 
received the same diagnosis since baseline, followed by bi-
polar disorder (60.0%), schizophrenia (47.1%), substance-
induced psychosis (31.0%), and other disorders (28.6%).

Determinants of  Diagnostic Changes

Mixed-effects logistic regression was used to examine 
the changes in the clinical picture and treatment expo-
sures that contributed to changes in diagnosis. Given the 
number of comparisons, we focus on findings with p val-
ues <0.01 (Table 3).

The shift to schizophrenia was more likely to occur 
when there was a decrease in GAF score and depressive 
symptoms, an increase in negative and psychotic symp-
toms, and initiation or reinstatement of antipsychotic 
medications. Shifts to psychotic mood disorders were as-
sociated with improvement on the GAF, increased depres-
sive symptoms, and decreased negative and psychotic 
symptoms. Improvement on the GAF was particularly 
pronounced for a shift to bipolar disorder, and an increase 
in depressive symptoms was especially important for a 
shift to major depressive disorder. The change to bipolar 
disorder was also associated with an increase in excite-
ment ratings and with initiation or reinstatement of mood 
stabilizers. A change to major depressive disorder was pre-
ceded by initiation or reinstatement of antidepressants 

TABLE 3. Determinants of Diagnostic Shifts Among First-Admission Patients With Psychosis: Mixed-Effects Logistic Regression

Schizophrenia Bipolar Disorder
Major Depressive 

Disorder
Substance-Induced 

Psychosis

Measure
Adjusted 

Odds Ratioa 95% CI
Adjusted 

Odds Ratioa 95% CI
Adjusted 

Odds Ratioa 95% CI
Adjusted 

Odds Ratioa 95% CI

Changes in symptoms
Global Assessment of 
Functioning Scale 0.28*** 0.19–0.41 4.61*** 2.80–7.59 2.12** 1.32–3.41 1.31 0.73–2.35

Negative symptoms 3.02*** 2.11–4.32 0.42*** 0.25–0.69 0.51** 0.31–0.85 0.89 0.49–1.60
Psychotic symptoms 3.49 *** 2.43–5.01 0.45*** 0.28–0.71 0.31*** 0.17–0.57 0.65 0.36–1.19
Disorganized symptoms 0.70* 0.50–1.00 1.45 0.98–2.14 0.75 0.43–1.32 0.85 0.47–1.54
Depression symptoms 0.45*** 0.33–0.63 1.76** 1.19–2.61 4.23*** 2.77–6.46 1.21 0.76–1.91
Brief Psychiatric Rating Scale, 
excitement item 0.70* 0.51–0.97 1.66** 1.19–2.30 0.49* 0.27–0.88 0.91 0.56–1.47

Suicide attempts 0.63 0.26–1.52 0.57 0.17–1.95 3.25* 1.18–8.90 0.96 0.28–3.25
Aggression 0.79 0.43–1.44 1.00 0.49–2.04 0.90 0.42–1.94 2.83* 1.14–7.05
Changes in treatment
Rehospitalization 1.27 0.66–2.43 1.33 0.58–3.03 0.50 0.21–1.21 2.23 0.77–6.47
Antipsychotics 6.92*** 3.62–13.25 0.52 0.25–1.06 0.46* 0.22–0.99 0.46 0.19–1.12
Antidepressants 0.61 0.33–1.11 0.39 0.18–0.82 3.85*** 1.93–7.69 0.62 0.24–1.58
Antimanic medication 0.44* 0.22–0.86 13.92*** 6.81–28.45 0.22*** 0.09–0.55 0.35 0.11–1.17
Substance abuse 0.42* 0.19–0.94 0.91 0.36–2.30 0.35* 0.12–0.99 5.91*** 2.38–14.65
a Odds ratios adjusted for effects of all other predictors.
*p<0.05. **p<0.01. ***p<0.001.
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rehospitalization were largely unrelated to change in di-
agnosis. Furthermore, some diagnostic changes could 
be anticipated. Participants who did not meet criteria for 
schizophrenia but exhibited poor functioning and greater 
negative and psychotic symptom ratings were likely to 
shift into that category, whereas better functioning and 
lower negative and depressive symptom ratings predicted 
a later shift to bipolar disorder.

Our findings must be viewed within the context of the 
limitations of the study. First, our sample consisted of pa-
tients who were hospitalized with psychotic symptoms, 

previously found considerable shifting from baseline to 
the 6-month and 2-year follow-ups, most notably from 
major depression and psychotic disorders in the “other” 
category to schizophrenia (7, 13). In the present study, we 
found a substantial number of revisions at the 10-year fol-
low-up, including 20.7% whose diagnosis changed from 
year 2 to year 10. Only half of the cohort retained the same 
diagnosis throughout the study. Changes in symptoms 
and treatment were important determinants of shifts in 
diagnosis. The observed effects were fully consistent with 
expectations, except that disorganized symptoms and 

FIGURE 2. Pattern of Shifts in Diagnosis for 432 Study Participants With First-Admission Psychosis at Baseline Who Received 
Diagnoses at All Four Assessment Pointsa

Schizophrenia
(N=126)

Bipolar disorder (N=5)  4.5
Major depression (N=3)   6.3
Substance-induced psychosis (N=1)    3.4
Other (N=5)     14.3

Schizophrenia (N=13) 6.2 

Schizophrenia (N=99) 47.1

Bipolar 
Disorder
(N=95)

Bipolar disorder (N=8)  7.3

Bipolar disorder (N=66)  60.0

Schizophrenia (N=14) 6.7
Major depression (N=1)   2.1
Substance-induced psychosis (N=3)    10.3
Other (N=3)     8.6 

Major 
Depression

(N=77)

Major depression (N=1)   2.1

Major depression (N=33)   68.8

Schizophrenia (N=23) 11.0 
Bipolar disorder (N=11)  10.0
Substance-induced psychosis (N=4)    13.8
Other (N=5)     14.3

Substance-
Induced 
Psychosis
 (N=16)

Substance-induced psychosis (N=0)    0

Substance-induced psychosis (N=9)    31.0

Schizophrenia (N=2) 1.0 
Bipolar disorder (N=1)  0.9
Major depression (N=1)   2.1
Other (N=3)     8.6

Other
(N=118)

Other (N=9)     25.7

Other (N=10)     28.6

Schizophrenia (N=59) 28.1
Bipolar disorder (N=19)  17.3
Major depression (N=9)   18.8
Substance-induced psychosis (N=12)    41.4

10-Year Study Diagnoses (%)

Schizophrenia
(N=210)

Bipolar 
Disorder
(N=110)

Major 
Depression

(N=48) 

Substance-
Induced 
Psychosis 

(N=29)
Other
(N=35) Baseline Year 10

a Straight line=same diagnosis at baseline, 6 months, 2 years, and 10 years; squiggly line=same diagnosis at baseline and year 10 but different 
diagnosis at 6 months or 2 years; broken line=final study diagnosis different from baseline.
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multiple longitudinal sources of information and were 
blind only to prior research diagnoses. Diagnoses estab-
lished in this fashion are not comparable to diagnoses 
determined by clinical judgment or cross-sectional SCID 
ratings. However, longitudinal information is essential to 
most diagnoses, and we wished to improve the accuracy 
of the consensus diagnosis with the best possible chrono-
logical record of the evolution of the disorder. If anything, 
having access to longitudinal information should have led 
the research psychiatrists to maintain the same diagnosis 
without clear evidence to the contrary. All in all, the diag-
nostic instability reported here should be regarded as a 
best-case scenario.

We could not locate any previous studies that consid-
ered serial research diagnoses in samples of patients with 
psychosis. However, studies have examined serial clinical 
diagnoses in treatment samples (38, 39). These studies 
also report temporal variability in diagnosis, with schizo-
phrenia having the best agreement and personality disor-
ders the worst.

Changes in diagnosis may have a number of explana-
tions. By definition, some diagnoses, such as schizoaffec-
tive disorder, require specific temporal patterns of symp-
toms. Other diagnoses, such as bipolar disorder, include 
episodes with different polarities that take time to unfold. 
Many symptoms, such as social withdrawal and agitation, 

and the results may not generalize to patients who were 
never hospitalized or did not have co-occurring psychosis. 
Second, the substance-induced psychosis and major de-
pression groups were small, and thus the modeling analy-
ses were able to detect antecedents only for the shift be-
tween baseline and the 6-month follow-up, when changes 
were more common. Third, our measure of mania severity 
(the BPRS excitement item) was crude. Our study began 
with a focus on schizophrenia and was designed to mini-
mize exclusion of false negatives. We later realized that 
many participants had a primary mood disorder. Starting 
at the 2-year follow-up, we added a mania rating scale. 
Fourth, DSM-IV was published as we were completing 
the 6-month diagnoses. We updated all of the 6-month 
diagnoses but were unable to recheck the baseline diag-
noses. However, only four 6-month diagnoses warranted a 
change. The fact that the shifts occurred across the 10-year 
period and were not limited to the period from baseline to 
the 6-month follow-up also suggests that the adoption of 
DSM-IV is not the primary explanation for our findings. 
Fifth, our diagnoses were formulated by consensus, which 
precluded examining interrater (psychiatrist) agreement. 
Sixth, we do not know precisely when during the 2- to 10-
year follow-up period the diagnostic team would have 
concluded that a change in diagnosis was warranted. 
Lastly, the interviewers and psychiatrists had access to 

TABLE 4. Antecedents of Subsequent Diagnostic Shifts in Psychotic Disorders Among First-Admission Patients With 
Psychosis: Structural Equation Modeling

Fit Indicesb

Path Coefficientsc

Disorder and Variablea
Baseline to 
6 Months

6 Months to 
2 Years

2 Years to 
10 YearsCFI TLI RMSEA

Schizophrenia spectrum disorders
Global Assessment of Functioning Scale 0.994 0.996 0.055 –0.25*** –0.06 –0.13*
Negative symptoms 0.991 0.994 0.064 0.29*** 0.10 0.16**
Psychotic symptoms 0.996 0.996 0.054 0.09* –0.01 0.11*
Depressive symptoms 0.986 0.982 0.106 –0.08 –0.05 0.08
Antipsychotics 0.999 0.999 0.021 0.04 0.00 0.07

Bipolar disorder
Global Assessment of Functioning Scale 0.994 0.996 0.049 0.32*** 0.04 0.13*
Negative symptoms 0.993 0.996 0.055 –0.34*** 0.00 –0.16*
Psychotic symptoms 0.986 0.983 0.108 0.01 0.00 –0.10
Depressive symptoms 0.987 0.984 0.098 –0.14** 0.03 –0.12*
Brief Psychiatric Rating Scale, excitement item 0.984 0.979 0.116 0.13** 0.07 –0.08
Antimanic medication 0.996 0.997 0.051 0.18*** 0.15* –0.03

Major depressive disorder
Global Assessment of Functioning Scale (best score) 0.987 0.986 0.077 0.03 0.00 0.09
Negative symptoms 0.980 0.978 0.096 –0.04 0.02 –0.06
Psychotic symptoms 0.991 0.987 0.072 –0.28*** 0.03 –0.12
Depressive symptoms 0.984 0.982 0.086 0.36*** 0.09 –0.08
Antidepressants 0.994 0.993 0.056 0.27*** –0.12 0.01
Antimanic medication 0.994 0.992 0.061 –0.15* –0.15 0.08

Substance-induced disorder
Substance use treatment 0.996 0.995 0.026 0.25*** 0.20 –0.03

a Variables were selected from significant associations found in the mixed-effects logistic regression analyses.
b CFI=Comparative fit index; TLI=Tucker Lewis index; RMSEA=root mean square error of approximation. 
c Standardized path coefficient for the symptom or treatment characteristic at one assessment to the diagnostic status at the next assessment, 

controlling for diagnosis at the former assessment.
*p<0.05. **p<0.01. ***p<0.001.
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Robins and Guze (1), writing before publication of 
DSM-III, were prescient in drawing attention to the fun-
damental importance of longitudinal diagnosis for both 
research and clinical care. Our results, along with those of 
a recent study of mood disorders (26), reinforce the im-
portance of reassessing diagnosis over the long term. As 
the product of a naturalistic study, our findings highlight 
the complexity of formulating a diagnosis in the face of 
multiple comorbidities (e.g., mood symptoms, psychotic 
symptoms, and substance use). They also emphasize the 
clinical significance of judiciously integrating longitudinal 
information from multiple sources. Finally, these findings 
underscore the need to periodically reevaluate clinical di-
agnoses to ensure that patients are receiving appropriate 
interventions.
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