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Context: The long-term risk of suicide after a first epi-
sode of psychosis is unknown because previous studies
often have been based on prevalence cohorts, been bi-
ased to more severely ill hospitalized patients, extrapo-
lated from a short follow-up time, and have made a dis-
tinction between schizophrenia and other psychoses.

Objective: To determine the epidemiology of suicide
in a clinically representative cohort of patients experi-
encing their first episode of psychosis.

Design: Retrospective inception cohort.

Setting: Geographic catchment areas in London, En-
gland (between January 1, 1965, and December 31, 2004;
n=2056); Nottingham, England (between September 1,
1997, and August 31, 1999; n=203); and Dumfries and
Galloway, Scotland (between January 1, 1979, and De-
cember 31, 1998; n=464).

Participants: All 2723 patients who presented for the
first time to secondary care services with psychosis in the
3 defined catchment areas were traced after a mean fol-
low-up period of 11.5 years.

Main Outcome Measure: Deaths by suicide and open
verdicts according to the International Classification of Dis-
eases (seventh through tenth editions).

Results: The case fatality from suicide was consider-
ably lower than expected from previous studies (1.9% [53/
2723]); the proportionate mortality was 11.9% (53/
444). Although the rate of suicide was highest in the first
year after presentation, risk persisted late into follow-
up, with a median time to suicide of 5.6 years. Suicide
occurred approximately 12 times more than expected from
the general population of England and Wales (standard-
ized mortality ratio, 11.65; 95% confidence interval, 8.73-
15.24), and 49 of the 53 suicides were excess deaths. Even
a decade after first presentation—a time when there may
be less intense clinical monitoring of risk—suicide risk
remained almost 4 times higher than in the general popu-
lation (standardized mortality ratio, 3.92; 95% confi-
dence interval, 2.22-6.89).

Conclusions: The highest risk of suicide after a psy-
chotic episode occurs soon after presentation, yet phy-
sicians should still be vigilant in assessing risk a decade
or longer after first contact. The widely held view that
10% to 15% die of suicide is misleading because it refers
to proportionate mortality, not lifetime risk. Neverthe-
less, there is a substantial increase in risk of suicide com-
pared with the general population.
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T HE LIFETIME RISK OF SUI-
cide had been estimated at
10% for individuals with
schizophrenia1 and 15% for
those with affective disor-

ders2 after 2 seminal meta-analyses in the
1970s. Such high rates were shown to be
mathematically improbable for both types
of illness using 2 different methods.3,4 More
recently, data pertaining to suicide in pa-
tients with schizophrenia5 and individu-
als with affective disorder6 have been re-
examined; caution has been advised
concerning the concept of a lifetime risk
for suicide because rates fluctuate over time
and vary according to the stage of the ill-
ness. Palmer et al5 suggest proportionate
mortality—the percentage of those who
died within the follow-up period who com-

mitted suicide (10%-15%, as commonly
cited)—should not be used. Instead, case
fatality—the percentage of the original co-
hort who died of suicide—is a more ac-
curate approximation of lifetime suicide
risk. The meta-analysis by Palmer et al es-
timated a case fatality of approximately 5%
for patients with schizophrenia.5

Cohorts studied to date have had sev-
eral methodologic limitations. Relatively
short follow-up periods inflate suicide es-
timates if proportionate mortality is used
to estimate risk because suicide rates are
high in the early stages of the illness.7 All
published studies, to our knowledge, make
a division between studies of schizophre-
niaandstudiesofaffectivedisorder,whereas
recent evidence, particularly from genetic
studies, suggests that these are far from dis-
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tinct disease entities8,9 and clinical diagnosis is known to
vary over time.10,11 Moreover, within the affective disor-
der cohorts it is frequently difficult to ascertain which of
the patients had psychotic symptoms.12 For all diagnoses,
many studies have not been true inception cohorts com-
prising first-episode cases and have been biased to more
severe cases (eg, by restriction to inpatients13 or attendees
of a specialist clinic beginning a particular treatment).14

Some studies have focused on first hospitalizations rather
than including outpatients or community patients,15,16

whereas others have determined eligibility of cohort mem-
bers on the basis of clinical judgment based on classifica-
tion criteria17 or diagnosis from hospital admission regis-
ters18 rather than operational diagnoses.

For a true estimation of lifetime risk after a first epi-
sode of psychosis, a representative cohort of patients would
need to be followed up until death, yet the feasibility of
such an undertaking is debatable, not least because it would
need to involve researchers during successive genera-
tions.19 A more practical option (which, to our knowl-
edge, has not been used) is to investigate suicide among
all patients with a first episode of psychosis, irrespective
of diagnosis, ascertained from hospital and outpatient set-
tings from well-defined geographic catchment areas in a
defined time frame, with a long follow-up period. We used
this approach and aimed to describe the epidemiology of
suicide in a clinically representative incidence cohort and
to compare the risk of death from suicide among patients
with first-episode psychosis to that of the general popu-
lation of England and Wales.

METHODS

STUDY POPULATION

Demographic and clinical data were collected with regard to all
patients who presented to secondary care services with any psy-
chotic phenomena during 4 decades (between January 1, 1965,
and December 31, 2004) in Camberwell, a densely populated,
urban, inner-city area, geographically aligned to the southern por-
tion of the London borough of Southwark in England. For the
period between January 1, 1965, and December 31, 1983, these
data were compiled using the Camberwell Cumulative Psychi-
atric Case Register,20,21 and then for the period between January
1, 1984, and December 31, 2004, hospital computer records were
used to generate a list of all patients admitted with any possible
psychotic illness (International Classification of Diseases, Ninth
Revision [ICD-9] codes 295, 295.6, 297, 296.0, 296.2, 296.4, 298,
and 292.1 and International Statistical Classification of Diseases,
10th Revision [ICD-10] codes F20, F25, F22, F30, F31.3, F31.2,
F31.6, F28, F29, F12.5, F16.6, F19.5, F16.75, and F19.75) in
the catchment area. In addition, all case records of patients from
the area were examined to identify those who made contact with
services but were not admitted to the hospital. The records of
those not admitted were of a similar quality to the records of those
admitted. Patients who were admitted to hospitals outside the
area would usually be transferred back to local hospitals or re-
ferred to local services for continuing care. These records were
also identified in the comprehensive search of all case notes. All
patients’ records were checked to ensure that these were true in-
cident cases (ie, patients had not had prior psychiatric treat-
ment for a possible psychotic illness). Between January 1, 2000,
and December 31, 2003, owing to resource limitations, the study
was restricted to a smaller area consisting of the 9 most south-

ern contiguous electoral wards (approximately two-thirds of the
original Camberwell population). The Joint South London and
Maudsley and the Institute of Psychiatry Research Ethics Com-
mittee approved the London portion of the study.

The Nottingham cohort (from a mixture of urban, subur-
ban, and rural environments) was that identified in the Ætiol-
ogy and Ethnicity in Schizophrenia and Other Psychoses (ÆSOP)
study22 (1997-1999), which aimed to investigate the cause of high
rates of psychosis in certain minority ethnic populations in the
United Kingdom. All those who presented for the first time as
an inpatient or outpatient to any psychiatric service (including
adult community mental health teams, inpatient units, adoles-
cent mental health services, drug and alcohol units, forensic ser-
vices, and learning disability services) because of psychotic phe-
nomena were screened using a broadly inclusive psychosis
screening instrument.23 The search was broad to maximize the
opportunity of identifying all incident cases and included a leak-
age study,24 which was undertaken after the survey period closed
to identify any overlooked cases in the local public and private
health systems. Approval for this portion of the ÆSOP study was
obtained from the Nottingham Research Ethics Committee.

The Dumfries and Galloway cohort was that identified for a
study conducted in parallel with the London study.25 Dumfries
and Galloway is a relatively sparsely populated, mainly rural area
of Scotland that comprises predominantly white residents
(99.5%).26 All residents who had come into first contact with psy-
chiatricserviceswithapsychoticdisorderbetweenJanuary1,1979,
and December 31, 1998, were included in the cohort. Cases were
obtained from 2 main sources: (1) the data for inpatients held
centrally in Edinburgh by the Information and Statistical Divi-
sion of the Scottish Office and (2) locally held registers of out-
patients, domiciliary visits, and after-hours referrals.26 The case
ascertainment procedures were the same as those described for
London. Approval for this portion of the study was obtained from
the Dumfries and Galloway Health Board Research Ethics Com-
mittee and the Privacy Committee of the Information and Statis-
tical Division Scotland. Exclusion criteria in all 3 centers were
not being a resident in the catchment area, having a clear organic
cause for the symptoms, and onset before 16 years of age.

DIAGNOSTIC PROCEDURE

Case records of the patients, including medical, nursing, social
work, and occupational therapy notes, together with all corre-
spondencerelating to thecasewereexaminedandthenratedusing
the Operational Checklist for Psychotic Disorders (OPCRIT), ver-
sion 3.4.27 This is a well-validated symptom checklist based on
the present state examination28 and enabled operational re-
search diagnostic criteria (RDC)29 computer diagnoses to be made
using the OPRCIT program27 for the year after each patient’s first
presentation.ThosepatientswithabroadRDCdiagnosisof schizo-
phrenia, schizoaffective disorder, psychotic mania or bipolar dis-
order, psychotic depression, or other (which included atypical
psychosis and schizophreniform psychosis) were included in this
analysis. Interrater reliabilitywasmonitored frequently and found
to be strong for diagnostic categories (from January 1, 1965,
through December 31, 1983, �=0.8230; from January 1, 1984,
through December 31, 1997, �=0.7931; overall range of agree-
ment, 0.75-0.9432).

IDENTIFICATION OF SUICIDES

All deaths up to and including those that occurred on March
31, 2007, were identified by a case-tracing procedure with the
Office for National Statistics (ONS) for England and Wales and
the General Register Office (GRO) for Scotland using name,
sex, date of birth, and last known address of each patient. The
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ONS and GRO also provided information (including the date)
for those who had emigrated or left the register for other rea-
sons (eg, they had been removed from a family physician’s list
by the health authority because their whereabouts or status were
unknown). Further tracing was done through the Central Ser-
vices Agency in Northern Ireland.

Copies of death certificates were obtained for all those who
had died. The method used to ascertain suicide was identical to
that used for the generation of national statistics. Causes of death
used in this study were the underlying conditions recorded on
the death certificates as being the primary cause of death. The
years studied in this analysis span 4 revisions of the ICD, and
the codes used for a coroner’s verdict of suicide were as follows:
International Classification of Diseases, Seventh Revision (ICD-7),
E970 to E979; International Classification of Diseases, Eight Re-
vision (ICD-8), E950 to E959; ICD-9, E950 to E959; and ICD-
10, X60 to X84. In addition, from ICD-8 onward, the new ICD
category of ‘undetermined deaths’ (deaths given open verdicts
by coroners) was included (ie, ICD-8 and ICD-9 codes E980 to
E989; ICD-10 codes Y10 to Y34, excluding the temporary codes
E988.8 [ICD-9] and Y33.9 [ICD-10], both of which specify in-
jury by other specified means, undetermined whether acciden-
tally or purposely inflicted). Most such deaths are deemed to be
suicides, and including this category is in accordance with offi-
cial reporting of national suicide rates.33-36 Official death details
were rechecked against case notes to ascertain whether there were
any cases that were designated as “accidental poisoning,” in which
death may have been self-inflicted but was not proven beyond a
reasonable doubt; there were no such cases. Unascertainable
causes of deaths (ICD-9 code 7999; ICD-10 code R99) were re-
viewed in a similar manner, and the case notes revealed no strong
reason to believe that these patients had committed suicide.

CENSORED OBSERVATIONS

Those people who had emigrated were treated as having left the
study alive at the date of emigration. Those whose whereabouts
became unknown (because they were removed from health au-
thority listings) were treated as having left the study alive at a mid-
point between the date of removal and the date they were last defi-
nitely known to be alive from information held on case records.

STATISTICAL ANALYSES

All statistical analyses were conducted using Stata statistical soft-
ware, version 10 for Windows (StataCorp LP, College Station,
Texas). Descriptive analyses and comparisons of patient char-
acteristics were undertaken using independent t tests and Mann-
Whitney tests as appropriate. All patients traced by ONS or GRO
for any length of time from their first presentation were en-
tered into a survival analysis with the end date being the date
of death, the date the patient was last known to be alive, the
censor date, or the end of follow-up (March 31, 2007), which-
ever came first. Risk of suicide was calculated by considering
the number of patients who entered a study period for whom
outcome was known at the end of that period. Kaplan-Meier
curves were plotted and log-rank tests used to compare risk of
suicide in males and females. A lexis expansion was used to
take into account the differing lengths of follow-up and to gen-
erate rates of suicide in person-years according to sex, age group
at first presentation, and geographic location of the cohort.37

Poisson regression modeling was then used to estimate the
effect of sex on suicide rate, checking for the confounding effect
of age and calendar period. The effect of age group on suicide
rate was also assessed, making the appropriate adjustments. A
likelihood ratio test (LRT) was used to test for an interaction be-
tween age group and sex.

All-cause and suicide mortality rates specific for age (split
into 10-year age groups of 16-25 years onward), sex, and cal-
endar period (split into eight 5-year groups from 1965 to 2004
and a 3-year group from 2005 to 2007) in the general popula-
tion of England and Wales were applied using the STATA ist-
dize procedure to the study population to calculate the ex-
pected number of cases for each calendar period by sex. The
overall all-cause mortality rate and suicide standardized mor-
tality ratios (SMRs) were calculated by dividing the total num-
ber of observed cases by the total expected number. The 95%
confidence intervals (CIs) of the SMRs were calculated by as-
suming that the observed number of deaths followed a Pois-
son distribution.38 The number of excess deaths for each cause
of death was calculated by subtracting the expected number of
deaths from the observed number of deaths.

RESULTS

COHORT CHARACTERISTICS

Table 1 presents the number of patients, deaths, and
suicides by geographic catchment area according to sex,
age at first contact, broad RDC diagnosis, and ethnicity.
Of the 2723 individuals identified with first-episode psy-
chosis, 22 (0.8%) were known to have emigrated and 213
(7.8%) had to be censored before the final follow-up date
because their whereabouts became unknown. Of all pa-
tients, 55.2% were male, and the age range at first contact
was 16 to 86 years (mean age, 33.6 years). The broad RDC
diagnostic categories from the OPCRIT criteria were 1460
(53.6%) with schizophrenia, 383 (14.1%) with schizoaf-
fective disorder, 287 (10.5%) with psychotic mania or bi-
polar disorder, 171 (6.3%) with psychotic depression, and
422 (15.5%) in other diagnostic groups. The ethnic com-
position was 1406 white (51.6%), 1071 black African or
Caribbean (39.3%), and 246 (9.0%) from other ethnic
groups. The main difference among the catchment areas
was that all patients in Dumfries and Galloway were white
and there was a predominantly white cohort in Notting-
ham (77.8%), whereas in London, the black African or Ca-
ribbean group formed the largest proportion (50.8%).

The main difference in baseline characteristics for those
censored compared with those who were completely fol-
lowed up was that there were more “other” diagnoses in
the censored group (30.5%) than in the completely fol-
lowed-up group (14.1%). Sex, age at first contact, and
ethnicity did not differ between the 2 groups. There was
also no statistical difference in age at first contact, broad
RDC diagnosis, or ethnicity between those who had com-
mitted suicide and those alive at follow-up.

SUICIDES IN THE COHORT

By March 31, 2007, 444 (16.3%) of the cohort had died,
53 of suicide, with a mean follow-up period of 11.5 years
(169.7 per 100 000 person-years; 95% CI, 129.7-222.1).
The overall case fatality was therefore 1.9% (53/2723),
and the proportionate mortality was 11.9% (53/444). Five
of the 53 suicides were in the undetermined death cat-
egory. Forty suicides occurred among males (237.9 per
100 000 person-years; 95% CI, 174.5-324.3) and 13
among females (90.2 per 100 000 person-years; 52.4-
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155.3). The rate ratio for the crude effect of sex on risk
of suicide, comparing males with females, was 2.64 (95%
CI, 1.41-4.93; P=.002). There was no evidence of con-
founding by age or calendar period (see Table2 for main

Poisson regression results according to sex, age at pre-
sentation, calendar period, and geographic center).

There was no evidence in a Poisson regression model
adjusted for sex and age group that there was any statis-

Table 1. Distribution of Patients, Deaths, and Suicides in the 3 Geographic Catchment Areasa

Characteristic

London Nottingham Dumfries and Galloway

Patients Deaths Suicides Patients Deaths Suicides Patients Deaths Suicides

Total, No. 2056 299 41 203 12 3 464 133 9
Sex, No. (%)

Male 1175 (57.1) 144 (48.2) 31 (75.6) 121 (59.6) 8 (66.7) 3 (100) 208 (44.8) 58 (43.6) 6 (66.7)
Female 881 (42.9) 155 (51.8) 10 (24.4) 82 (40.4) 4 (33.3) 0 256 (55.2) 75 (56.4) 3 (33.3)

Age at first contact, y
�25 824 (40.1) 42 (14.0) 17 (41.5) 80 (39.4) 2 (16.7) 1 (33.3) 111 (23.9) 5 (3.8) 0
25-34 728 (35.4) 49 (16.4) 16 (39.0) 62 (30.5) 6 (50.0) 2 (66.7) 107 (23.1) 11 (8.3) 5 (55.6)
35-44 203 (9.9) 41 (13.7) 5 (12.2) 38 (18.7) 1 (8.3) 0 74 (15.9) 10 (7.5) 2 (22.2)
45-54 114 (5.5) 38 (12.7) 2 (4.9) 13 (6.4) 2 (16.7) 0 55 (11.9) 14 (10.5) 1 (11.1)
55-64 67 (3.3) 39 (13.0) 0 10 (4.9) 1 (8.3) 0 39 (8.4) 23 (17.3) 1 (11.1)
65-74 54 (2.6) 39 (13.0) 1 (2.4) 0 0 0 32 (6.9) 29 (21.8) 0
75-84 54 (2.6) 40 (13.4) 0 0 0 0 36 (7.8) 32 (24.1) 0
�85 12 (0.6) 11 (3.7) 0 0 0 0 10 (2.2) 9 (6.8) 0

Diagnosis, broad RDC, No. (%)
Schizophrenia 1182 (57.5) 182 (60.9) 18 (43.9) 67 (33.0) 5 (41.7) 1 (33.3) 211 (45.5) 67 (50.4) 4 (44.4)
Schizoaffective 221 (10.7) 26 (8.7) 8 (19.5) 41 (20.2) 4 (33.3) 1 (33.3) 121 (26.1) 20 (15.0) 3 (33.3)
Psychotic mania/bipolar 189 (9.2) 20 (6.7) 3 (7.3) 26 (12.8) 1 (8.3) 1 (33.3) 72 (15.5) 21 (15.8) 0
Psychotic depression 124 (6.0) 8 (2.7) 1 (2.4) 36 (17.7) 1 (8.3) 0 11 (2.4) 1 (0.8) 0
Other 340 (16.5) 63 (21.1) 11 (26.8) 33 (16.3) 1 (8.3) 0 49 (10.6) 24 (18.0) 2 (22.2)

Ethnicity, No. (%)
White 784 (38.1) 197 (65.9) 18 (43.9) 158 (77.8) 11 (91.7) 3 (33.3) 464 (100) 133 (100) 9 (100)
Black African/Caribbean 1045 (50.8) 84 (28.1) 20 (48.8) 26 (12.8) 0 0 0 0 0
Other 227 (11.0) 18 (6.0) 3 (7.3) 19 (9.4) 1 (8.3) 0 0 0 0

Abbreviation: RDC, research diagnostic criteria.
aPercentages may not total 100 because of rounding.

Table 2. Rate Ratios for Suicide According to Sex, Age of Onset, Calendar Period, and Geographic Center

Rate Ratio (95% CI)

Crude Sex Adjusted Age Adjusteda
Calendar Period

Adjustedb
Sex and Calendar-
Period Adjustedb

Sex and Age
Adjusteda

Sex
Female 1 [Reference] NA 1 [Reference] 1 [Reference] NA NA
Male 2.64 (1.41-4.93) NA 2.48 (1.27-4.46) 2.64 (1.41-4.93) NA NA

Age at presentation, y
�25 1 [Reference] 1 [Reference] NA 1 [Reference] 1 [Reference] NA
25-34 2.37 (0.82-6.84) 2.44 (0.85-7.05) NA 2.40 (0.83-6.93) 2.45 (0.85-7.07) NA
35-44 1.61 (0.53-4.84) 1.74 (0.58-5.24) NA 1.62 (0.54-4.90) 1.75 (0.58-5.29) NA
45-54 0.90 (0.24-3.34) 1.00 (0.27-3.74) NA 0.91 (0.24-3.39) 1.02 (0.27-3.79) NA
55-64 0.87 (0.19-3.88) 1.00 (0.22-4.49) NA 0.89 (0.20-3.98) 1.02 (0.23-4.57) NA
65-74 1.08 (0.20-5.88) 1.29 (0.24-7.07) NA 1.10 (0.20-6.00) 1.30 (0.23-7.14) NA

Calendar period
1965-1974 2.88 (0.81-10.22) 3.04 (0.86-10.77) 2.88 (0.81-10.22) NA NA 2.96 (0.83-10.50)
1975-1984 0.80 (0.23-2.84) 0.86 (0.24-3.07) 0.82 (0.23-2.92) NA NA 0.87 (0.24-3.07)
1985-1994 0.91 (0.33-2.51) 0.96 (0.35-2.65) 0.94 (0.34-2.60) NA NA 0.98 (0.36-2.70)
1995-2004 1.42 (0.59-3.42) 1.45 (0.60-3.50) 1.44 (0.60-3.47) NA NA 1.46 (0.61-3.53)
�2005 1 [Reference] 1 [Reference] 1 [Reference] NA NA 1.0 [Reference]

Center
London 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Nottingham 0.98 (0.30-3.18) 0.93 (0.29-3.02) 0.88 (0.27-2.86) 0.87 (0.26-2.90) 0.84 (0.25-2.79) 0.84 (0.26-2.75)
Dumfries and Galloway 0.77 (0.38-1.60) 0.86 (0.41-1.77) 0.83 (0.40-1.72) 0.80 (0.38-1.68) 0.89 (0.42-1.86) 0.90 (0.44-1.86)

Abbreviations: CI, confidence interval; NA, not applicable.
aAdjusted by 10-year age bands.
bAdjusted by 10-year calendar periods from 1965 to end of study period.
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tically significant difference in the rates of suicide after first-
episode psychosis in each of the geographic catchment areas
(LRT, P=.66) (London: 41 suicides; 184.4 per 100 000 per-
son-years; 95% CI, 134.3-250.7; Nottingham: 3 suicides;
172.5 per 100 000 person-years; 55.6-535.0; and Dum-
fries and Galloway: 9 suicides; 145.9 per 100 000 person-
years; 75.9-280.4). Therefore, the data sets were merged
for further analysis.

Table 3 summarizes the method of suicide used ac-
cording to 9 broad categories used in previous studies.39

There was a marked difference between the sexes in the
distribution of methods of suicide. For males, the most fre-
quent methods were drowning, hanging, strangulation, or
suffocation.However, among females,poisoningand jump-
ing fromahighplacewere themostcommonmethodsused.

There was only 1 suicide after the age of 65 years, in a
man aged 72 years who committed suicide by drowning.
The interquartile range for age at which suicide occurred
was 29.3 to 41.2 years. The mean age at suicide for fe-
males (34.1 years) appeared slightly lower than that for
males (37.1 years). However, a 2-group mean comparison
t test indicated that there was no statistical difference in
the mean age at suicide between the sexes (t=0.72, P=.47).

The highest rate of suicide occurred in the 25- to 34-
year age group (23 suicides; 273.6 per 100 000 person-
years; 95% CI, 183.4-408.2); however, the rate ratio com-
paring this group to the less-than-25-year age group
encompassed unity (2.37; 95% CI, 0.82-6.84) (Table 2).
A test for nonlinearity provided no evidence against a lin-
ear increase in the log (rate) of suicide from one age group

to the next (LRT, P=.69). Therefore, age was treated as a
continuous variable and resulted in a rate ratio of 0.972
(95% CI, 0.949-0.995; P=.01), suggesting that as a whole
there was strong evidence of increasing age being associ-
ated with reduced risk of suicide death. There did not ap-
pear to be confounding by sex, calendar period, or sex and
calendar period combined. There was no evidence of in-
teraction between age group and sex (LRT, P=.36).

Time to suicide in the cohort ranged from 0.5 to 28.7
years, with a median value from Kaplan-Meier analysis of
5.6 years. For males the Kaplan-Meier median time to sui-
cide was 5.4 years, and for females it was 7.5 years; how-
ever, this difference was not statistically significant (Mann-
Whitney test=114.0; P=.40).

The Figure shows the Kaplan-Meier survival curves
for suicide by sex. The risk of suicide in males was mark-
edly higher than in females throughout the follow-up pe-
riod (log-rank, �2=7.87; P=.005). Table 4 summarizes
the cumulative risk of suicide (based on Kaplan-Meier
estimates) after 1, 5, 10, and 20 years of follow-up. Al-
though 8 of the total 53 suicides (15.1%) occurred within
the year after first contact, 12 (22.6%) occurred a de-
cade or more after first presentation, with 2 occurring

Table 3. Methods of Suicide in the Cohorta

Method

Male,
No. (%)
(n=40)

Female,
No. (%)
(n=13)

Drowning 8 (20.0) 1 (7.7)
Hanging, strangulation, and suffocation 13 (32.5) 2 (15.4)
Poisoning and drugs or gas 4 (10.0) 6 (46.2)
Jumping from a high place 4 (10.0) 3 (23.1)
Jumping in front of a moving object 3 (7.5) 1 (7.7)
Burning 3 (7.5) 0
Firearms and explosives 2 (5.0) 0
Cutting or piercing 1 (2.5) 0
Other methods 2 (5.0) 0

aPercentages may not total 100 because of rounding.
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Figure. Kaplan-Meier survival curves showing risk of suicide according to sex.

Table 4. Suicide Rates (per 100 000 Person-years) by Time
Since First Episode of Psychosis

Time Since First
Psychotic Episodea Male Female

Entire
Cohort

�1 Year
Total No. of patients

followed up
1504 1219 2723

No. of patients with
known outcome

1398 1124 2522

No. of suicides 6 2 8
Suicide rate (95% CI) 410.8

(184.6-914.4)
170.6

(42.7-682.0)
303.8

(151.9-607.5)
Cumulative risk at 1

year, % (95% CI)
0.42

(0.19-0.92)
0.17

(0.01-0.68)
0.31

(0.15-0.61)
1-5 Years

No. of patients with
known outcome

1049 876 1925

No. of suicides 14 3 17
Suicide rate (95% CI) 281.0

(166.4-474.4)
74.0

(23.9- 229.5)
188.1

(117.0-302.7)
Cumulative risk at

5 years, % (95% CI)
1.51

(0.98-2.34)
0.46

(0.19-1.11)
1.04

(0.71-1.54)
5-10 Years

No. of patients with
known outcome

554 501 1055

No. of suicides 12 4 16
Suicide rate (95% CI) 281.7

(160.0-496.0)
111.0

(41.7-295.8)
203.5

(124.7-332.1)
Cumulative risk at

10 years, % (95% CI)
2.88

(2.02-4.10)
1.03

(0.52-2.00)
2.05

(1.50-2.79)
10-20 Years

No. of patients with
known outcome

267 241 508

No. of suicides 6 4 10
Suicide rate (95% CI) 145.9

(65.6-324.8)
106.9

(40.1-284.8)
127.3

(68.5-236.6)
Cumulative risk at

20 years, % (95% CI)
4.09

(2.90-5.74)
2.17

(1.18-3.98)
3.23

(2.38-4.36)

Abbreviation: CI, confidence interval.
aTwo suicides occurred after greater than 20 years of follow-up and are not

shown in this table.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 12), DEC 2010 WWW.ARCHGENPSYCHIATRY.COM
1234

©2010 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of California - Davis User  on 09/14/2020



after more than 20 years of follow-up (at 21.7 and 28.7
years).

The suicide rate was 303.8 (per 100 000 person-years)
in the first year of follow-up, 188.1 between 1 and 5 years,
203.5 between 5 and 10 years, and 127.3 between 10 and
20 years (Table 4). There was evidence that the crude rate
declined over time (�2=5.93, P=.01 from score test for
trend).

COMPARISON WITH THE GENERAL
POPULATION OF ENGLAND AND WALES

The all-cause mortality SMR was 2.07 (95% CI, 1.80-
2.37) for males and 1.68 (1.47-1.90) for females. When stan-
dardized by age, sex, and calendar period, the SMR for all
causes of death was 1.84 (95% CI, 1.67-2.02). The num-
ber of excess deaths (compared with the number that would
have been expected if the mortality pattern for the general
population of England and Wales for this period had ap-
plied) was 108 for males and 94 for females.

The SMRs for suicides among males and those among
females were significantly increased and of a similar mag-
nitude (males: SMR, 11.53; 95% CI, 8.24-15.70; females:
SMR, 12.04; 6.41-20.58), with 37 excess deaths by sui-
cide calculated for males and 12 for females (49 of the 53
suicides were, therefore, excess deaths). When data for both
sexes were aggregated and standardized by age, sex, and
calendar period, the overall SMR for suicide was 11.65 (95%
CI, 8.73-15.24). The risk of suicide persists (Table5) such
that 1 year after first presentation the SMR remains at a simi-
lar magnitude of 11.10 (95% CI, 8.28-14.86). For those who
survive 5 years, the SMR remains elevated at 7.16 (95% CI,
4.95-10.37), and even a decade after first presentation, the
SMR is 3.92 (2.22-6.89). It is only 20 years after first pre-

sentation that the risk is not statistically significantly dif-
ferent from that of the general population (SMR, 1.04; 95%
CI, 0.26-4.18).

COMMENT

To our knowledge, this is the most epidemiologically com-
plete catchment area–based incidence study of suicide
among patients presenting with first-episode psychosis.
We had a long mean follow-up period of 11.5 years for
these patients.

EPIDEMIOLOGY OF SUICIDE

The case fatality in this study (1.9%) was considerably
lower than that generated for first admission and new-
onset samples by Palmer et al5 using generalized esti-
mating equations (4.9%; 95% CI, 4.3%-5.6%). Similarly,
the proportionate mortality (11.9%) was lower than would
be expected from their meta-analysis (30.6%; 95% CI,
19.0%-49.1%). One possible reason could relate to a re-
stricted follow-up period for those patients forming the
latter portion of our cohort, in whom suicides have not
yet occurred. Another possibility is that some of the 235
(8.6%) of the cohort that were censored may have died
by suicide in a foreign country or homeless and uniden-
tifiable. This could have led to an underestimate of the
suicide risk. The censored patients were more likely to
have an “other” RDC diagnosis than the completely fol-
lowed-up individuals, which might indicate that their ill-
ness type was less clearly defined.

Similar to most previous studies of schizophrenic ill-
ness (such as that by Hunt et al40), the risk of suicide after
first-episode psychosis was higher in males than in fe-
males. Males in particular used violent methods of sui-
cide, as had been found by Heilä et al.41 The higher rate of
suicide in younger patients was also in keeping with that
reported by previous studies (as reviewed by Caldwell and
Gottesman42). Although young people in the early stages
of their illness form a particularly high-risk group,43,44 sui-
cide risk persisted even a decade after first presentation
with psychosis, with the risk being almost 4 times higher
than for the general population (SMR, 3.92; 95% CI, 2.22-
6.89).

There is a tendency for health care professionals to be
less mindful of this late risk even though our conclusions
build on those reported in other first-contact studies. For
example, in a much smaller incidence cohort of 82 pa-
tients with nonaffective psychosis followed up for 15 years,
Wiersma et al45 reported 2 of the 9 suicides occurring at
10 and 13 years, respectively, after first onset. Similarly,
Lindelius and Kay46 reported 4 of 11 suicides occurring
after more than a decade (at 12, 13, 15, and 21 years, re-
spectively) in their study of 187 male first-admission pa-
tients. Indeed, persistence of high risk of suicide over time
was also shown in the case register study by Baxter and
Appleby47 and in the recalculation of lifetime risk of sui-
cide by Inskip et al,4 which used curve fitting to extrapo-
late data to cohort extinction.

There are too few suicides in each category to be able
to definitively say whether certain methods have become

Table 5. Suicide Rates (per 100 000 Person-years)
and Age- and Calendar Period–Adjusted SMRs
by Time Since First Presentation With Psychosis

Time Since First
Episode of Psychosis Male Female Entire Cohort

1 Year
Rate (95% CI) 221.4

(158.2-309.9)
83.1

(46.0-150.0)
157.4

(117.5-210.8)
SMR 11.01

(7.87-15.42)
11.36

(6.29-20.50)
11.10

(8.28-14.86)
5 Years

Rate (95% CI) 192.8
(124.4-298.8)

87.1
(43.5-174.1)

143.1
(98.8-207.3)

SMR 6.72
(4.34-10.42)

8.57
(4.28-17.13)

7.16
(4.95-10.37)

10 Years
Rate (95% CI) 130.9

(65.4-261.7)
71.6

(26.9-190.8)
102.6

(58.3-180.6)
SMR 3.49

(1.74-6.97)
5.19

(1.95-13.82)
3.92

(2.22-6.89)
20 Years

Rate (95% CI) 99.9
(25.0-400.0)

NAa 52.0
(13.0-208.1)

SMR 1.41
(0.35-5.65)

NAa 1.04
(0.26-4.18)

Abbreviations: CI, confidence interval; NA, not applicable; SMR, standardized
mortality ratio.

aNo suicides occurred among females after 20 years of follow-up.
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more or less prevalent over time. In theory, deaths from
poisoning may have decreased over time owing to a tran-
sition from tricyclic antidepressants to prescriptions of se-
lective serotonin reuptake inhibitors (which are less toxic
in overdose) among patients with psychosis who have been
prescribed antidepressants and antipsychotics. However,
Flanagan48 found that antipsychotic-related deaths in En-
gland and Wales were higher in 2004 than at any time since
1993, and conclusions about the trends in suicide owing
to poisoning cannot be drawn from the 10 cases found in
this study. Low access to guns in the United Kingdom may
explain the low use of firearms that was observed, as was
also noted in a Swedish study.16

Our results are a significant contribution to the litera-
ture regarding suicide after psychosis because they are based
on a cohort of all first episodes of psychosis, regardless of
diagnosis, from 3 defined catchment areas within a 40-
year period. The published cohort that most closely ap-
proximates ours is the Suffolk County, New York study,49

but this only included first-admission patients during a
6-year period (1989-1995). There was also an upper age
restriction of 60 years, and the patients had to speak En-
glish and give informed consent for participation, mak-
ing the sample less complete than in this cohort. The Suf-
folk County study also had only one-fifth (n=567) of the
number of participants included in this cohort. The fact
that no significant difference in suicide rate was found
among the 3 geographic centers suggests that the results
we are reporting are not unique to 1 particular region of
the United Kingdom but are consistent across regions, from
the urban to the rural.

The mortality risk for suicide was almost 12 times more
than would be expected compared with the general popu-
lation and was similar to the random-effects SMR for schizo-
phrenia calculated by Neeleman50 in his meta-analysis in-
volving 8 cohorts (SMR, 12.3; 95% CI, 8.6-17.6). Future
analysis of this cohort will investigate deaths of natural
causes and consider whether there are identifiable early risk
factors for later suicide.

STRENGTHS AND LIMITATIONS

The strength of this study is that it was based on compre-
hensive case ascertainment of all first-episode psychoses
with a long mean follow-up period from 3 strictly de-
fined geographic areas. Including all psychiatric contacts
with psychosis rather than restricting to admissions meant
that a clinically representative cohort was compiled, and
this also minimized the possibility of changes in service
provision during the 40 years affecting case ascertain-
ment. The possibility of losing cases owing to diagnostic
or coding inaccuracies was minimal because case notes were
individually checked to ensure that patients had not had
previous contact elsewhere for psychosis and were part of
a true incident cohort. This means that although the co-
hort is smaller than with population register–based stud-
ies,43,51,52 we can be much more confident about the qual-
ity of the diagnostic information. Diagnostic consistency
was ensured by using OPCRIT-generated diagnoses rather
than clinical diagnoses.

Inclusion of deaths from injuries and poisonings of
undetermined intent, as well as official suicides, is a well-

accepted practice.53 There were only 5 such deaths, and
this would hardly affect the conclusions, especially be-
cause the rates for these undetermined causes were in-
cluded in the national rates used in the SMR analysis, in
which diagnostic consistency is most vital.

Although follow-up time was considerably longer than
in other studies, with a mean of 11.5 years and ranging to
28.7 years, still only 16.3% of the cohort had died. There
were insufficient numbers to study differences between
those who committed suicide more than a decade after pre-
sentation and those who did so in the first year; there were
insufficient numbers in each of the diagnostic groups to
make valid comparisons.

If a person were only ever treated for psychosis in pri-
mary care, he or she would have been missed in this study,
but in the United Kingdom nearly all patients with psy-
chosis are seen in secondary services at some point.54 The
same argument applies for those seen only in private out-
patient or inpatient facilities; however, in the United King-
dom this is a vanishingly small component of the mental
health care sector.

The method of indirect standardization was used to
obtain SMRs because a single summary measure for the
study population was more easily compared than long
lists of specific rates. Also, in this study the small num-
bers of people in certain strata meant that the associated
rates were too imprecise for detailed comparisons. Be-
cause the absolute number of suicides is small, a varia-
tion of 1 or 2 deaths would make a relatively large dif-
ference to the SMR calculated. Therefore, high mortality
ratios do not necessarily indicate a particularly poor mor-
tality outcome relative to the general population of En-
gland and Wales and might just reflect small numbers.

CONCLUSION

Our study provides further and conclusive evidence that
the widely discussed suicide risk of 10% in psychosis is an
inflated estimate. There is an obvious danger of overesti-
mating suicide risk in studies with a limited follow-up pe-
riod and in those biased toward patients with more severe
disease. From this study of a true incidence cohort, sui-
cide appears to occur approximately 12 times more than
expected in the general population and males are prone to
use violent methods. Although the rates of suicide are high-
est in young patients in the early stages of their illness, sui-
cide is not just a phenomenon of early psychosis. Of clini-
cal importance is the consistently high risk in later years,
with the risk of suicide remaining almost 4 times higher
than that in the general population after a decade.
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