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Nagasaki Schizophrenia Study: Relationship Between Ultralong-term
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Objective: Numerous studies have shown a relationship between the duration of untreated psychosis (DUP) in schizophrenia and short-term
outcome. However, few studies have investigated the relationships between DUP and the medium-term and long-term outcomes. Furthermore,
we are unaware of any reports regarding the relationship between DUP and the ultralong-term outcome. This study aimed to investigate the
relationship between DUP and ultralong-term outcome at 28 years in patients with schizophrenia.

Method: Patients with schizophrenia completed an interview survey 28 years after their initial psychiatric examination during the period 1979-
1980. It was possible to conduct the survey using suitable assessment scales in 31 patients in whom DUP was confirmed. These patients were
divided into a short DUP group and a long DUP group on the basis of the median DUP, and the outcomes of these two groups were compared.
Results: Longer DUP correlated significantly with poorer symptomatic outcome; degree of social adjustment; and, global functioning. Multiple
linear regression analysis found no changes in these results even after controlling for various factors, including gender, age at onset, mode of
onset, diagnostic subtype, and premorbid adjustment.

Conclusion: DUP adversely affected ultralong-term outcome of schizophrenia after 28 years. This finding supports the need to establish a
system to enable early detection and appropriate intervention for patients with schizophrenia to reduce the risk of a deleterious outcome after
more than 25 years.
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Introduction consisting of only several months,”" whereas others have investi-

gated the short-term outcome after 6 months or approximately 2

Numerous studies have shown an association between duration
of untreated psychosis (DUP) in schizophrenia and short-term out-
come. Many groups have demonstrated that clinical outcome wors-
ens as DUP lengthens.”” However, not all of these studies may
have adequately dealt with potential confounders."** In addition,
past studies have varied in terms of factors such as diagnostic cri-
teria, the scope within which patients were recruited, and prospec-
tive vs. retrospective design. Moreover, most studies investigating
the association of DUP with outcome have focused on short-term
outcome. Some reports addressed the very short-term outcome,

years,” ™ Few studies have investigated the relationship of DUP to
medium-term outcome (after approximately 5 years)**
long-term outcome (after 10 years or more).” Our literature
search found no studies with a follow-up period longer than 20
years. Early intervention for the first episode of psychosis is con-
sidered important,”* and we therefore surmised it necessary to
elucidate the significance of that finding in the long-term by sur-

or the

veying the outcome over an ultralong-term period. The long-term
studies conducted to date have indicated an association between
DUP and outcome of schizophrenia.””" The present study thus aimed
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to validate the hypothesis that DUP affects outcome of schizophre-
nia even with an ultralong-term follow-up period of 28 years.

Materials and Methods

Background

This research was based on the WHO Intemnational Collaborative
Study on Determinants of the Outcome of Severe Mental Disorders
(DOSMeD Study) performed from January 1979 through December
1980 by the Department of Neuropsychiatry of Nagasaki University
(hereinafter, the Nagasaki Center) in collaboration with the World
Health Organization (WHOQ).**” Preparation began in the second
half of 1976, and the DOSMeD Study was then conducted by the
WHO Collaborating Centers in various countries around the world.
The Department of Neuropsychiatry of Nagasaki University is for-
mally designated as a WHO Collaborating Center for Research and
Training in Mental Health, and thus continued to participate in the
research.

Study design

Participants were selected according to the following method.
A 3-month pilot study was conducted from October 1978 to in-
vestigate the behavioral patterns of Nagasaki City residents with
schizophrenia at the time of their initial medical examination. One
of the objectives of the DOSMeD study was to investigate the in-
cidence of schizophrenia. It was therefore necessary to enroll pa-
tients who had lived within a certain geographical area for a certain
period of time, who had developed schizophrenia for the first time
and who were examined at a medical institution for the first time
in a drug-naive state. As a result, 30 medical institutions with psy-
chiatry departments (18 private psychiatry hospitals, 5 private psy-
chiatry clinics, 1 prefectural psychiatry hospital, 4 public general
hospital psychiatry departments, and 2 health centers) were se-
lected from within Nagasaki City and its environs.**"" This group
of institutions was called the Case Finding Network (CFN).
Patients presenting with psychosis for the first time at CFN institu-
tions between January 1979 and December 1980 were screened for
inclusion eligibility by research associates from the Nagasaki
Center. Informed written consent for participation was obtained
from the patient and his/her family prior to screening.

The inclusion criteria for the subjects were as follows. 1)
Residence in Nagasaki City for at least 6 months during the year
prior to the consultation. 2) Aged 15-54 at first consultation. 3) No
prior consultation with a psychiatry department. 4) Absence of or-
ganic brain disorders and mental retardation, and no dependence
on psychotropic substances, including alcohol. In addition, subjects
had to satisfy the criteria for the specified psychotic symptoms and
behavioral abnormalities shown below in (a) 1-5 and (b) 1-5.*

Patients need one of the following symptoms from (a) or (b).
(a) During the past year the patient had at least one of the following,

1. Hallucinations or pseudo hallucinations in any modality.
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2. Delusions.

3. Marked thought and speech disorder (e.g., incoherence, irrele-
vance, thought blocking, neologisms, or incomprehensibility
of speech).

4. Marked psychomotor disorder (e.g., negativism, mutism or
stupor; catatonic excitement; constrained attitudes or unnatu-
ral postures maintained for long periods).

5. Emergence or marked exacerbation of bizarre and grossly in-
appropriate behavior (e.g., talking or giggling to self, acts in-
comprehensible to others, loss of social constraints).

(b) During the past year, patients had presented a definite change
of personality and behavior with at least one of the following.

1. Marked reduction or loss of interest, initiative and drive, lead-
ing to severe deterioration of performance of usual activities
and tasks.

2. Emergence or marked exacerbation of social withdrawal.

3. Severe excitement, purposeless destructiveness, or aggression.

4. Episodic or persistent state of overwhelming fear or severe anxiety.

5. Gross and persistent self-neglect.

A total of 107 patients (61 males, 46 females) met the criteria
and were enrolled in the study. At the initial assessment, the sub-
type of schizophrenia was diagnosed in accordance with the Inter-
national Classification of Diseases 9 (ICD-9).” Those diagnostic
criteria were subsequently revised, and as a result re-classification
was performed in 1994 on the basis of the ICD-10. Patient
follow-up was conducted at 1, 2, 5, 10, and 15 years.”*"** As long
as a participant continued to consult with the CFN referring institu-
tion, the usual treatment was continued at that institution. Participants
were given complete discretion over any decision to change the
consulting institution or drop out of the study. Follow-up outcome
surveys performed after 5 and 10 years were conducted by the
Nagasaki Center. Follow-up was completed for the following num-
bers (%) of participants, including those who had died: 2 years, 65
(60.7%); S years, 66 (61.6%); 10 years, 66 (61.6%); and, 15 years,
65 (60.7%). The numbers (%) of participants who had died at each
follow-up were as follows: 2 years, 1, (0.9%); 5 years, 1 (0.9%);
10 years, 5 (4.7%); and, 15 years, 7 (6.5%). Therefore, approxi-
mately 40% of all participants dropped out of follow-up during the
initial 1 to 2 years of the study.”

Ultralong-term follow-up interviews

We investigated the effect of DUP and other related factors on
ultralong-term outcome (over 28 years from the start of treatment).
Follow-up interviews were conducted over a 2-year period, from
January 2007 through December 2008. The first step was to re-locate
the participants who had been enrolled in the study. We started by
explaining the nature and objectives of the study at a seminar of
Nagasaki Prefecture psychiatrists that was attended by many psy-
chiatric treatment staff from within Nagasaki Prefecture. In addi-
tion, Nagasaki Center psychiatrists visited each of the medical in-
stitutions in the CFN as well as psychiatric treatment organizations
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at the periphery of the CFN and presented a thorough explanation
of the nature and objectives of this ultralong-term outcome study,
culminating with an earnest request for their cooperation. The in-
stitutions were asked if they were treating any of the original par-
ticipants, and the contact addresses of those patients were thus
newly determined. When it was elucidated that a previous partici-
pant was being treated at an institution, the consent of the patient's
primary physician was obtained. A research associate (a psychia-
trist) then contacted the patient and thoroughly explained the na-
ture and objectives of the study. If informed written consent was
obtained from the patient and his/her family to participate, the re-
search associate conducted the outcome survey. This study was
conducted in accordance with the Declaration of Helsinki; full in-
formed consent was obtained, and careful attention was paid to en-
suring confidentiality and anonymity to protect each patient's pri-
vacy. The Ethics Committee of Nagasaki University School of
Medicine approved this study.

The instruments used for this ultralong-term outcome survey
consisted of the Disability Assessment Schedule (DAS),” the Global
Assessment Scale(GAS)," and the Clinical Global Impressions
(CGI).* These instruments were used to assess characteristics such
as psychiatric symptoms, degree of social adjustment, and global
social functioning. The interview surveys were conducted by one
psychiatrist who had undergone thorough training for each of these
instruments.

In this study, DUP was determined using the Psychiatric and
Personal History Schedule (PPHS),™" which was described in
1979-1980, when the DOSMeD study was initiated. At that time,
psychiatrists who had undergone thorough and uniform training for
the PPHS were able to accurately elucidate the time of onset of
schizophrenia by consultation with the patients and interviews with
the families. Using that data, DUP was calculated as the time from
disease onset until the start of treatment at a medical institution. In
addition, information regarding the participant's gender, age at
onset, mode of onset, and premorbid adjustment (i.e., during child-
hood and adolescence) was recorded in the PPHS. Jablensky's
classification® was used to diagnose the mode of onset: acute was
defined as manifestation of psychotic symptoms within 1 month
after the initial marked behavioral change, while insidious was de-
fined as gradual manifestation of psychotic symptoms more than |
month after the initial marked behavioral change. Diagnosis based
on the ICD-9 at the initial assessment was recorded in the Diagnostic
and Prognostic Schedule (DPS).” At present, most studies employ
the Premorbid Adjustment Scale (PAS)* or the Modified Premorbid
Adjustment Scale (MPAS)” when investigating premorbid adjust-
ment, but neither of those instruments had yet been established
when patients were initially recruited for this study. However, as
with the MPAS, accurate information regarding adjustment during
childhood and adolescence were stated in the PPHS.

Subjects
DUP was confirmed in 97 (54 males, 43 females) of the 107
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patients who were recruited at the start of the study.” For the pre-
sent ultralong-term outcome survey, a search for all original par-
ticipants was conducted, and the patients who were successfully
traced were included.

The research associates who conducted this survey were blinded
to the results of the follow-up surveys that had been conducted up
to the 15-year point after the start of the DOSMeD study.

Statistical analysis

All statistical analyses were performed using SAS, version 9.2
(SAS Institute, Inc., Cary, NC). The chi-square test was used to
compare baseline parameters between the patient group for which
follow-up in the present survey was achieved and DUP had been
confirmed and the patient group for which DUP had been con-
firmed but follow-up had not been achieved. The analyzed baseline
parameters consisted of gender, mode of onset, diagnostic subtype
(based on the ICD-9), and premorbid adjustment. Age at onset and
DUP were analyzed using the Wilcoxon rank-sum test.

Many previous studies and reviews have reported that DUP has
a large standard deviation and is extremely long for some patients.
Considering these characteristics and in order to guarantee the va-
lidity of the present study, the median values for DUP were used
for analysis. The participants were divided into two groups (the
long-DUP group, >4 months; and the short-DUP group, <3 months)
on the basis of the median DUP values, and then the Wilcoxon
rank-sum test was used to compare outcome between these two
groups. With the objective of examining whether DUP is an inde-
pendent predictor of the ultralong-term outcome, Multiple linear
regression analysis was performed using DUP, gender, age at
onset, mode of onset, diagnostic subtype (based on the ICD-9), and
premorbid adjustment as independent variables and the outcome
assessed with each of the instruments as a dependent variable.

Results
Sample characteristics

Outcome was clarified for 46 (including those who died) of those
patients enrolled in the initial study. Of those patients, 34 could be
traced and participated in the present interview survey. It was con-
firmed that 12 patients had died. The causes of death were as fol-
lows: suicide, 6; respiratory tract infection, 2; cancer, 2; sudden
death, 1; and, kidney failure, 1. The reason all original participants
could not be traced was either that they had not sought treatment at
any of the medical institutions and thus could not be located or that
they did not consent to participate in the survey. DUP was confirmed
for 31 of the 34 patients who had been successfully traced and com-
prised 18 (58.1%) males and 13 (41.9%) females, 16 were outpa-
tients and 15 were inpatients. Mean age was 52.2 years (SD = 8.30;
range = 42-72 years). Mean DUP was 8.97 months (SD = 12.99;
range = 1-49 months), while median DUP was 3 months. Table 1
shows clinicodemographic data for each of the instruments.
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Table 1. Subject characteristics (n = 31)

Minimum Maximum Mean S.D.

Age (years) 42 72 52.20 8.30
DUP (months) 1 49 8.97 12.99
GAS 11 98 59.16  21.17
DAS comprehensive estimate 0 5 2.19 1.42
CGI 1 7 3.68 1.68

DUP: duration of untreated psychosis
GAS: the Global Assessment Scale

DAS: the Disability Assessment Schedule
CGI: the Clinical Global Impressions

No statistically significant differences were found between the
long-DUP and short-DUP groups in relation to the distributions of
any of the tested variables, i.e., gender, age at onset, baseline mode
of onset, diagnostic subtype (based on the ICD-9), and premorbid
adjustment.

None of the tested baseline variables showed a statistically sig-
nificant difference between the patients who had been traced (n =
31) for this 28-year outcome survey and the patients who had not
been traced (n = 66). The untraced patient group showed a ten-
dency to superiority only in relation to premorbid adjustment dur-
ing childhood (Table 2).

Table 2. Comparison of the traced and untraced subjects in relation to each
variable at baseline

Patients
Variable Traced Untraced P
(n=31) (n = 66)

Male gender, n (%) 18(58.1) 36(54.6)  0.745*
Mode of onset, n (%) 0.825°

Acute 16(51.6) 34(51.5)

Insidious 12(38.7) 23(34.9)

Unknown 397 9(13.6)
Diagnostic subtype, n (%) 0.999*

Hebephrenic 16(51.6) 34(51.5)

Paranoid 9(29.0) 19(28.8)

Other 6(19.4) 13(19.7)
Age at onset, (years); mean {SD) 24.0(8.0) 25.1(7.8)  0.403°
DUP (months), mean (SD) 8.97(12.99) 10.33(18.84)

Median 3.0 4.0 0.722°
Premorbid adjustment (childhood), n (%) 0.050°

Good 21(67.7) 46(69.7)

Transient conduct or emotional problems 7(22.6) 4(6.1)

Persistent conduct or emotional problems 1(3.2) 0(0.0)

Unknown 2(6.5) 16(24.2)
Premorbid adjustment (adolescence), n(%) 0.142*

Good 20(64.5) 41(62.1)

Transient conduct or emotional problems 8(25.8) 6(9.1)

Persistent conduct or emotional problems 2(6.5) 1(1.5)

Unknown 1(3.2) 18(27.3)

*Chi-square test excluding unknown; *Wilcoxon rank-sum test
DUP: duration of untreated psychosis
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DUP groups

The short DUP group consisted of 16 patients with a DUP of
1.69 £ 0.873 months (mean * SD) while the long DUP group
consisted of 15 patients with a mean DUP of 16.73 + 15.34
months (mean *+ SD). Table 3 compares the short DUP and long
DUP groups in regard to outcome with each assessment instru-
ment, showing the mean values (SD). The short DUP group
showed a significantly better score than the long DUP group in re-
lation to each of the instruments.

Table 3. Comparison of the outcome in the short DUP and long DUP
groups with each instrument

Short DUP  Long DUP
Outcome (n=16) (n=15) P
Mean (8.D.) Mean (S8.D.)
GAS 73.1(15.2) 44.3(16.0) <0.001
DAS comprehensive estimate 1.3(0.87) 3.1(1.30) <0.001
CGl 2.6(1.0) 4.8(1.5) <0.001

DUP: duration of untreated psychosis
GAS: the Global Assessment Scale

DAS: the Disability Assessment Schedule
CGI: the Clinical Global Impressions

DUP and other factors

The outcome assessed with each of the instruments was sub-
jected to Multiple linear regression analysis as a dependent vari-
able, and a statistically significant association was found between
DUP and outcome with each of the assessment instruments even
after controlling for various factors other than DUP (i.e., gender,
age at onset, mode of onset, diagnostic subtype based on the ICD-
9, and premorbid adjustment) (Table 4).

Discussion

This study investigated the relationship between DUP and ultralong-
term outcome at 28 years in patients with schizophrenia in Nagasaki,
Japan. McGlashan® compiled the results of research regarding
DUP in first-episode schizophrenia patients in various countries.
According to that review, mean DUP was around 1 to 2 years, al-
though there was much variation. The present results support these
earlier findings. We found a mean DUP of 8.97 months (SD =
12.99), with a median of 3 months. Yamazawa et al."” conducted a
prospective study of Japanese first-episode schizophrenia patients
at two hospitals in Tokyo between February 2001 and February
2003. They performed a detailed investigation of the association
between DUP and outcome after one year. Their results showed a
mean DUP of 8.3 months (SD = 13.42), with a median DUP of 3
months. In addition, de Haan et al.” investigated the 6-year out-
come of schizophrenia patients in Amsterdam, and they reported a
mean DUP of 8.6 months (SD = 11.4), with a median DUP of 3
months. These results are very similar to those in the present study.
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Table 4. Multiple linear regression analysis: DUP and other factors influencing each instrument

GAS DAS comprehensive estimate CGI
Compaison ol pvate (SHESLD  palue [HESDY  povaie
DUP (months) >4vs. <3 -25.67 0.001 1.58 0.003 2.07 0.002
Age at onset (years) >25vs. <24 5.08 0.496 -0.25 0.633 -0.72 0.258
Gender Female vs. male -1.66 0.830 0.58 0.294 0.28 0.663
Mode of onset Acute vs. insidious or unknown -1.60 0.797 0.17 0.696 0.09 0.863
Diagnostic subtype
Other (reference) - - - - - -
Hebephrenic -0.15 0.987 0.41 0.515 0.14 0.846
Paranoid 8.97 0.361 -0.06 0.936 -0.26 0.750
Premorbid adjustment
Childhood Emotional problem vs. good adjustment 5.64 0.472 -0.32 0.558 -0.30 0.649
Adolescence Emotional problem vs. good adjustment -1.67 0.840 -0.08 0.888 -0.16 0.812

DUP: duration of untreated psychosis
GAS: the Global Assessment Scale

DAS: the Disability Assessment Schedule
CGI: the Clinical Global Impressions

Looking at the situation in Japan, it is very interesting that very
similar characteristics for DUP were elucidated in both our earlier
DOSMeD study” conducted for 2 years from January 1979 and in
the study of Yamazawa et al.”® covering 2 years from February
2001. The finding that DUP had not shortened despite the long in-
terval of more than 20 years between those two studies can be sur-
mised to indicate that the strategy of early intervention was not
well implemented in Japan during that interval. Moreover, it is in-
teresting that the characteristics of DUP were similar in Japan and
the Netherlands despite the differences in the two countries' health
care systems and racial profiles. In the present study, there were no
statistically significant differences in baseline variables between
the participants who could be followed up and those who could
not. The untraced patient group showed a tendency to superiority
only in relation to premorbid adjustment during childhood. These
findings confirm that the participants in our study did not represent
a special population that deviated from the parent population.

To the best of our knowledge, the present survey represents the
first prospective study to minimize biases in the enrollment of sub-
jects and investigate the relationship between DUP and ultralong-
term outcome for schizophrenia over more than 25 years from the
initial psychiatric consultation. Our results showed a significant as-
sociation between longer DUP and poorer results for each clinical
outcome in terms of psychotic symptoms, degree of social adjust-
ment, and global social functioning. It is often suggested that
premorbid adjustment is a confounding factor for the relationship
of DUP to outcome' in the same manner as other factors, such as
gender and age.’ In our present study, we demonstrated that DUP
affects the ultralong-term outcome after a period of 28 years and is
independent of such latent confounding factors as gender, age at
onset, mode of onset, diagnostic subtype, and premorbid adjust-
ment. We believe this is the first report to document this finding.

There have been many reports of an association between DUP
and clinical outcome of schizophrenia. However, most of those

studies have investigated the short-term outcome with a follow-up
period of only 1 to 2 years.”™ There have been some reports of
follow-up lasting around 5 years,” those studies reported an asso-
ciation between DUP and outcome of schizophrenia.

There have been very few reports of studies of the relationship
between DUP and long-term outcome of schizophrenia. Of these,
some had a long follow-up period of 10 to 20 years and produced
similar results to the present study. Bottlender et al.” performed a
prospective follow-up study of 58 hospitalized schizophrenia pa-
tients who were diagnosed according to the DSM-III-R and had no
history of psychiatric treatment for similar symptoms. The relation-
ship between the 15-year clinical outcome and DUP was investigated.
At the time of data analyses, they took into account the effects of
other factors, such as gender, age, premorbid adjustment, and mode
of onset. The outcome was significantly worse in the longer DUP
patient group on the basis of each of the assessment instruments
(the PANSS positive scale, PANSS general psychopathological
scale, SANS, and GAS). Wiersma et al.” studied a northern Dutch
cohort in a WHO collaborative research study that included the
DOSMed study and consisted of 63 first-episode schizophrenia pa-
tients who had been broadly diagnosed according to the ICD-9.
The study investigated the outcome after 15 years. The assessment
instruments used included the WHO's DAS and PSE,” and the
LCS.* The results showed that insidious onset and delayed psychi-
atric treatment were significant predictive factors for greater pro-
longation of psychotic episodes. Kua et al.” studied the outcome of
216 hospitalized schizophrenia patients in Singapore and predic-
tive factors for the outcome over a 20-year follow-up period. The
GAS was used as the assessment scale. Logistic regression analysis
was performed with adjustment for such factors as gender, race,
premorbid character, and age, using clinical outcome as a depend-
ent variable. The analysis found that a shorter "time period from
onset of emergency psychotic symptoms until the initial hospitali-
zation" was significantly correlated with a better outcome. Their

- 281 -



64

study thus demonstrated that, even at 20 years after the first hospi-
talization, shorter DUP was associated with better outcome.

Summarizing, our findings strongly indicate that DUP is associ-
ated with the outcome of schizophrenia, not merely in the short-
term, as has been reported by previous studies, but also in the long-
term and even the ultralong-term of more than 25 years.

These results support the need to establish a service system that
will enable early detection, early intervention, and appropriate early
treatment for schizophrenic patients. This is because, in a study
that compared a patient group of those whose illness had been de-
tected by the conventional approach and a patient group consisting
of those whose illness had been identified by an early detection
strategy, it was reported that DUP was shortened as a result of
early intervention.” Furthermore, Melle et al.”* investigated DUP
for first-episode schizophrenia and the subsequent course in a re-
gion to which a comprehensive early-detection system had been in-
troduced and in a region without such a system. Their results
showed that DUP was significantly shortened in the region to
which the system had been introduced, and confirmed that there
was significant alleviation of the negative symptoms, cognitive
symptoms, and symptoms of depression after 2 years. These stud-
ies indicate that early intervention shortens the DUP, which may
lead to improvement of the outcome of schizophrenia. These find-
ings reinforce the importance of establishing and implementing a
strategy for early intervention in order to reduce the risk of a poor
outcome for schizophrenia even after a long period exceeding 25
years.

We still do not know what neurobiological factors underlie the
association between DUP and outcome of schizophrenia. However,
the results of a number of studies in relation to DUP and MRI-
detected changes in brain structure have been reported. Keshavan
et al.” investigated brain structural changes one year after com-
mencing therapy in first-episode schizophrenia patients who had
been neuroleptic-naive. They found that DUP showed a negative
correlation with the volume of the left superior temporal gyrus. In
addition, Lappin et al.” investigated the relationship between DUP
and brain structural changes to determine whether a brain anatomi-
cal abnormality was the cause of a poor outcome of psychosis.
They reported that the longer the DUP, the more striking the reduc-
tion in the volume of the left temporal lobe gray matter. In recent
years, Brain-derived neurotrophic factor (BDNF) has been suggested
to be involved in the etiology of schizophrenia. For example, a sig-
nificant reduction in BDNF mRNA and protein was found in the
prefrontal cortex of patients with schizophrenia in postmortem
studies.” A deficit in this neurotrophic factor may contribute to the
structural alterations of brain underlying in the psychopathology of
schizophrenia. These findings may help in elucidating the mecha-
nism underlying the association between DUP and the outcome of
schizophrenia. However, it is clear that much further research is re-
quired.

The present study has its own merits and limitations. Merits
include the unusually long follow-up period and the fact that
participants reflected a homogeneous aggregate of the disease.

Hitoshi Ichinose et al.: Outcome and DUP of Schizophrenia

Establishment of the CFN made it possible to recruit a uniform
population as criteria were sufficiently precise to enable calcula-
tion of the incidence and annual prevalence of schizophrenia.’®”
Application of this method made it possible to eliminate any bias
that might arise from the medical institution at which a patient was
being treated. Moreover, patients were not classified as inpatients
and outpatients and were all first-episode cases of schizophrenia.
Therefore, the study population was highly suited for analysis of
the essence of schizophrenia. For that reason, we think that our
present study accurately and faithfully reflects the outcome of this
disease. A third merit of our study is that, as reported by Marshall
et al.,’ the information regarding DUP was accurately evaluated at
the time of first contact. This is the first published investigation of
the association between DUP and the outcome of schizophrenia
over an ultra-long study period of 28 years.

With regard to the limitations of this study, it is clear that the
number of participants was relatively small, while the dropout rate
was high. Nearly 60% of the original participants could not be
traced, for the following possible reasons. First, in the DOSMeD
study that served as the basis of the present study, approximately
40% of the participants became untraceable within the first 1-2
years of the study.” In addition, although the earlier surveys were
conducted after 1, 2, 5, 10, and 15 years, i.e.,, no interval was
longer than 5 years, the survey performed after 28 years had a long
interlude of 13 years following the previous survey. Moreover, in
the DOSMeD study, the participants were not restricted to hospi-
talized patients or patients being treated at designated hospitals, but
were instead recruited from multiple institutions. For that reason,
the participants consisted of schizophrenia patients who were re-
cruited within a certain geographical area. This made it difficult to
establish the addresses of the participants. The present study is the
first to recruit subjects at a large number of medical institutions and
to investigate DUP over such a long period. Kua et al.”* performed
a study with a 20-year follow-up period while Bottlender et al.”
conducted a 15-year outcome study, and follow-up may have been
easier in those studies because they both enrolled inpatients. Even
so, Kua et al.*' reported a dropout rate of 30% over the 20-year pe-
riod. Taken together, we conclude that the high dropout rate in our
present study was a natural phenomenon and unavoidable.
Although the dropout rate was high, analysis of the demographic
variables found no significant differences between the traced and
untraced subjects. Accordingly, any effects on the validity and
generalizability of the results are likely to be minimal. However, it
is possible that the patient group with a good outcome includes
some patients who did not need to consult a medical institution.
There are ethical concerns with making contact with such patients
showing a good outcome. For that reason, it is possible that the pa-
tient group with a good outcome underwent small sampling.
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