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Suicide in the 12 months after discharge from
psychiatric inpatient care, Scotland 1968-92

John R Geddes, Ed Juszczak, Fiona O'Brien, Stephen Kendrick

Abstract
Study objective-To investigate the rate of
suicide in the 12 months after discharge
from psychiatric hospital and to determine
its relationship to age, diagnosis, and
period.
Design-Cohort study of patients dis-
charged from psychiatric hospital.
Setting-Scotland.
Participants- Altogether 159 742 men and
178 271 women, aged 15-84, who were dis-
charged from Scottish psychiatric hos-
pitals during 1968-92.
Main results-During the 25 year period,
1212 male patients committed suicide in
198 059 person years at risk (612 per
100 000; 95% confidence interval (CI) 578,
647) and 1099 female patients committed
suicide in 228 993 person years at risk (480
per 100 000; 95% CI 452, 509). The overall
standardised mortality ratio (general
population rate= 1) was 27 (95% CI 26, 29)
in men and 40 (95%CI 38, 43) in women.
There were variations in the suicide rates
in relation to age, diagnosis, and period.
The ratio of the 1-28 day rate to the rate
between days 29 and 365 over the whole
study period was 1.7 (95% CI 1.4, 1.9) in
men and 1.6 (95% CI 1.3, 1.8) in women.
Conclusions-The variations in the post
discharge suicide rate by age, sex, dia-
gnosis, geographical location, and period
suggest that there are several risk factors
which vary in their distribution. Further
study ofthese may lead to the development
of effective interventions.
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Patients are at increased risk of suicide after
discharge from psychiatric hospital, especially
in the first 28 days.' The identification of this
high risk period is important because, by in-
tervening at this stage, it may be possible to
prevent some of these suicides and, by doing
so, contribute towards meeting the Health of
the Nation target of a 33% reduction in suicide
rates among the severely mentally ill.2 However,
at the moment there are no interventions of
known effectiveness for preventing suicide.3 In
order to develop and evaluate interventions
which may do this, more information is needed
about the epidemiology of suicide after dis-
charge from psychiatric hospital and ofpossible
risk factors. Conventional risk factors may not
be associated with suicide in these patients.4
We report the descriptive epidemiology of

suicide occurring within 12 months of dis-
charge from psychiatric hospital in Scotland

between 1968 and 1992. This is an extension
of a previous paper in which we described
period trends in the rate of suicide within 28
days of discharge during the same period.5 The
greater number of suicides that occur within
12 months of discharge provides more power
to investigate variations in the rates in relation
to age, sex, diagnosis, and period. We also
compared the Scottish post-discharge suicide
rates with those reported in Oxford.'

Methods
SUBJECTS
We conducted a retrospective cohort study of
patients, aged 15-84 years, who were dis-
charged from psychiatric inpatient care in Scot-
land between 1968 and 1992. We obtained
data from the file linking the Scottish morbidity
record scheme for psychiatric inpatients and
the death register ofthe General Register Office
for Scotland.6 Diagnoses on this scheme are
coded according to the 9th revision of the
International Classification of Diseases.7 Dis-
charge diagnoses were grouped into seven
categories: schizophrenia (ICD-9 295), non-
psychotic depression (300.4 and 311), affective
psychosis (296), non-depressive neuroses (300,
except 300.4), alcohol dependence (303), per-
sonality disorder (301), and other diagnoses.
Deaths coded as suicide and self inflicted injury
(E950-959) or injury undetermined whether
accidentally or purposely inflicted (E980-989)
were classed as suicide.

COMPARISON WITH GENERAL POPULATION
RATES
We assumed that patients discharged from psy-
chiatric hospital were exposed to the same risk
factors for suicide as the general population as
well as the increase in risk associated with
being a psychiatric patient. Scottish population
suicide rates have fallen slightly in women be-
tween 1968 and 1992 and increased sub-
stantially in young men.8 We took account of
the changes in the suicide rate in the general
population by using the national rates for each
time period and calculating the standardised
mortality ratio (SMR) (relative to a baseline
general population rate of 1) by the indirect
method.9

CALCULATION OF THE DENOMINATOR
The time at risk was calculated as the time from
discharge to death, subsequent readmission, or
the end of the risk period of 12 months. When
a patient had more than one hospital admission,
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he was deemed to be at risk after discharge for
the period following the first discharge. He
would then be at risk again, after the next
discharge, with the calculation of a second and
separate period of risk starting from the day
after the second discharge. The study period
was divided into five year periods and the period
at risk for each subject, stratified by age and
diagnosis, was allocated to the appropriate
period. The denominator for each five year
period comprised the total person-years at risk.
Suicide rates within 12 months of discharge per
100 000 person-years at risk were calculated
using the person-years program.'"

STATISTICAL ANALYSIS
We performed separate analyses for males and
females because of the sex differences in the
population suicide rates. We used Poisson re-

gression to estimate the mortality ratio of the
risk of suicide after hospital discharge, using
the software GLIM and EGRET"'2 This al-
lowed the examination of the effect of age,
diagnosis, and period and investigation of the
presence of first order interactions.
The regression analysis was performed twice

with both the person-years of observation and
the expected number of suicides (calculated
on the basis of age and sex specific Scottish
population rates) as the rate multiplier. We
modelled the effect of period on suicide rates
both within the study cohort and adjusting
for the trends in suicide rates in the general
population. We performed a test for a trend in
the estimated period effect. To allow a com-

parison with the findings of Goldacre et al we
calculated the ratio of the rate of suicide in the
first 28 days after discharge compared with that
between days 29-365.'

INTERPRETATION OF PERIOD TRENDS
The interpretation of trends in standardised
suicide rates and within cohort rates can be
difficult, especially when there are period trends
in the background national rates. There are

four possible combinations:
* A trend in the same direction (or the absence
ofa trend) in both standardised rates and within
cohort rates. This situation is the most likely
to represent a true trend (or the absence of a

trend) in the risk of suicide in patients after
discharge from psychiatric hospital, even after
taking trends in the general population into
account.
* A trend in the within cohort rate with no

trend in the same direction in the standardised
rate. This situation represents an apparent
change in the risk of suicide associated with
discharge, which is probably due to the chang-
ing risk of suicide in the general population.
* No trend in the within cohort rate with a

trend in the standardised rates. This situation
represents a stable risk associated with dis-
charge in the presence of a changing population
suicide rate. The attributable risk of suicide
associated with discharge from hospital would
therefore be changing.

* A trend in the within cohort rate with an

opposite trend in the standardised rate. This
possibility would be the most difficult to in-
terpret and would be likely to represent a situ-
ation in which post-discharge rates and
population rates of suicide were largely in-
dependent and being affected by heterogeneous
factors.

Results
Between 1968 and 1992 there were 1212 male
suicides within 12 months of discharge in
198 059 person-years at risk and 1099 female
suicides in 228 993 person-years at risk. The
overall suicide rate was 612 per 100 000 (95%
confidence interval (CI) 578, 647) person-
years at risk in men and 480 per 100 000 (452,
509) person-years at risk in women. The overall
SMR (general population rate = 1) was 27
(95% CI 26, 29) in men and 40 (38, 43)
in women. The observed number of suicides
within 12 months of discharge, person-years
at risk, suicide rate per 100 000 person-years

observation, and SMR are shown in relation
to age group and period in table 1 and in
relation to diagnosis in table 2. Approximately
16% of patients who committed suicide within
the 12 months of hospital discharge did so

within the first 28 days. The ratio of the 1-28
day rate to the rate between days 29 and 365
over the whole study period was 1.7 (95% CI
1.4, 1.9) in men and 1.6 (1.3, 1.8) in women.
There was no apparent trend in this ratio during
the period.
Although we found that the rate of suicide

was significantly increased in the first 28 days
compared with the rate between days 29 and
365, the rate ratio was smaller than that re-

ported by Goldacre et al in Oxford, where the
rate ratios were 5.2 in males and 3 in females.'
The 95% CIs of these estimates exclude those
of our own. Further examination of these rates
reveals that the difference is due to significantly
lower rates of suicide in the first 28 days after
discharge in Scotland, although the rates during
the remainder of the 12 month period are very

similar.

RELATIVE RISK BY DIAGNOSIS
The overall SMR for suicide in the first 12
months was high compared with the general
Scottish population and there was hetero-
geneity in the rates for patients with different

KEY POINTS
*Between 1968 and 1992, suicide rates in
patients within 12 months of discharge from
Scottish psychiatric hospitals were very high
compared with rates in the general Scottish
population-27 times higher in men and 40
times higher in women.
* Significant variations in the suicide rates
in relation to age, diagnosis, and period may
help us to develop and evaluate interventions
to prevent suicide.
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Table 1 Suicide rates within cohort during 12 months after hospital discharge and standardised mortality ratios (SMR)
in Scotland, 1968-92, in relation to age, sex, and five year period. SMRs are expressed using the general population
rate = 1.

Age group Five year period

1968-72 1973-77 1978-82 1983-87 1988-92

Male patients
15-24: No of suicides 12 23 22 22 33

Person years 4131.5 4241.4 3840.7 3965.5 4631.2
Rate/105 person years 290.5 542.3 572.8 554.8 712.6
SMR 53 (27, 92) 58 (37, 87) 39 (25, 60) 34 (21, 51) 31 (21, 44)

25-44: No of suicides 70 110 135 112 105
Person vears 14156.7 16323.4 16307.5 15525.3 17832.8
Rate/10 person years 494.5 673.9 827.8 721.4 588.8
SMR 49 (39, 62) 40 (33, 49) 34 (29, 40) 27 (22, 33) 19 (16, 23)

45-64: No of suicides 76 97 87 96 90
Person vears 12429.6 13813.8 12833.1 11805.7 11652.4
Rate/10 person years 611.5 702.2 677.9 813.2 772.4
SMR 38 (30, 48) 36 (30, 44) 23 (19, 28) 27 (22, 33) 27 (22, 34)

65-84: No of suicides 16 25 25 28 28
Person years 4768.3 5603.5 6854.1 8078.4 9264.2
Rate/105 person years 335.6 446.2 364.7 346.6 302.2
SMR 19 (11, 31) 25 (16, 37) 13 (9, 20) 14 (9, 20) 13 (8, 18)

Female patients
15-24: No of suicides 8 15 10 11 12

Person years 4573.4 5026 4151.3 3772.1 3765.2
Rate/10 person years 174.9 298.5 240.9 291.6 318.7
SMR 57 (25, 112) 56 (31, 92) 57 (27, 104) 73 (36, 130) 53 (28, 93)

25-44: No of suicides 70 82 73 73 80
Person years 15198.1 15960.7 15153.5 14209 15077.9
Rate/10 person years 460.6 513.8 481.7 513.8 530.6
SMR 37 (29, 46) 53 (43, 66) 42 (33, 53) 61 (49, 77) 56 (45, 70)

45-64: No of suicides 88 110 140 90 66
Person years 14309.6 14779.5 14541.4 13596.3 11958
Rate/10' person years 615 744.3 962.8 661.9 551.9
SMR 28 (23, 35) 51 (42, 61) 45 (38, 53) 47 (38, 58) 54 (42, 68)

65-84: No of suicides 21 31 36 41 42
Person years 8783.8 10672.5 12991.6 14885.6 15588.1
Rate/105 person years 239.1 290.5 277.1 275.4 269.4
SMR 16 (10, 25) 23 (16, 33) 22 (15, 31) 25 (18, 34) 31 (22, 42)

Table 2 Suicide rates within cohort during 12 months after hospital discharge and standardised mortality ratios (SMR)
in Scotland, 1968-1992, in relation to sex and diagnosis. Values in parentheses are 95% confidence intervals unless
stated otherwise

Diagnosis (ICD-9 code) Observed no Person Ratell00 000 SMR Rate ratiot
of suicides years person years (95% CI)*

Male patient:
Schizophrenia (295) 184 28837.8 638.1 29 (25, 34) 1
Non-psychotic depression (300.4, 311) 200 19 643.1 1018.2 47 (41, 54) 1.63 (1.34, 2.00)
Affective psychoses (296) 183 22 313.2 820.1 35 (30, 41) 1.29 (1.05, 1.59)
Non-depressive neuroses (300 except 300.4) 41 6450.7 635.6 32 (23, 43) 1.02 (0.73, 1.44)
Alcohol dependence (303) 298 53 965.3 552.2 24 (21, 27) 0.81 (0.67, 0.97)
Personality disorder (301) 107 14 398.4 743.1 40 (33, 49) 1.22 (0.96, 1.56)
Other 199 52 450.8 379.4 17 (14, 19) 0.70 (0.57, 0.85)
Total 1212 198 059.2 611.9 27 (26, 29)4

Female patient:
Schizophrenia (295) 99 23 931.5 413.7 34 (28, 41) 1
Non-psychotic depression (300.4, 311) 299 46 094.1 648.7 52 (47, 59) 1.60 (1.27, 2.00)
Affective psychoses (296) 245 49 623.0 493.7 37 (33, 42) 1.15 (0.91, 1.46)
Non-depressive neuroses (300 except 300.4) 64 12 120.1 528.1 44 (35, 56) 1.32 (0.96, 1.80)
Alcohol dependence (303) 111 17 213.8 644.8 49 (41, 59) 1.39 (1.06, 1.83)
Personality disorder (301) 106 14 980.5 707.6 73 (60, 88) 2.04 (1.54, 2.69)
Other 175 65 030.5 269.1 25 (21, 29) 0.86 (0.67, 1.11)
Total 1099 228 993.4 479.9 40 (38, 43):

* General population rate = 1
t Schizophrenia as baseline, adjusted for the confounding effects of age and period.
t Overall crude standardised mortality ratio.

discharge diagnoses. The rate ratios in relation

to diagnosis are shown in table 2, in which the

rate for schizophrenia (ICD9 295) is taken as

the baseline. Schizophrenia was chosen as the

baseline because it is a disorder which still

requires frequent hospital treatment and also

because the Health of the Nation target of a

33% reduction in suicide among the severely
mentally ill refers to schizophrenia."3 The rate

of suicide within 12 months of discharge was

generally higher in diagnoses other than schizo-

phrenia. It was significantly higher in male

patients with a discharge diagnosis of non-

psychotic depression and affective psychoses
and in female patients with diagnoses of non-

psychotic depression, alcohol dependence, and

personality disorder. The rate was significantly
lower in male patients with diagnoses of alcohol
dependence.

PERIOD TRENDS
In female patients there was a statistically sig-
nificant interaction between the terms for
period and diagnosis (p = 0.03). Therefore we

calculated age adjusted, diagnosis specific rel-
ative risk estimates for the effect ofperiod (table
3). There was no significant period interaction
in male patients and so we calculated age and
diagnosis adjusted relative risk estimates for
the effect of period (table 4).
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Table 3 Diagnosis specific within cohort and externally standardised mortality ratios (SMR) for the effect ofperiod on suicide after discharge from
psychiatric hospital in female patients, Scotland, 1968-92

Five year Diagnosis (ICD-9 code)
period

Schizophrenia Affective psychosis Non-depressive Non-psychotic depression Personality disorder Alcohol dependence
(295) (296) neurosis (300) (300.4, 311) (301) (303)

Within cohort mortality 1968-72 1 1 1 1 1 1
ratio* 1973-77 2.1 1.7 1.2 1.0 1.0 1.1

1978-82 1.3 2.0 2.5 1.2 0.9 0.9
1983-87 1.7 1.4 2.4 1.3 1.3 0.6
1988-92 1.2 1.6 2.2 1.1 0.9 0.9

Test for trend p value 0.874 0.254 0.024 0.338 0.826 0.201

Externally standardised 1968-72 1 1 1 1 1 1
mortality ratio* 1973-77 2.7 2.3 1.6 1.4 1.3 1.5

1978-82 1.4 2.1 2.6 1.2 0.9 1.0
1983-87 2.5 2.0 3.2 1.8 1.8 0.9
1988-92 1.7 2.7 3.6 1.8 1.3 1.4

Test for trend p value 0.181 0.001 <0.001 <0.001 0.269 0.811
* Adjusted for the confounding effect of age. With person years at risk as offset. With expected number of suicides derived from national rates as offset.

Table 4 Mortality ratios within cohort and externally standardised mortality ratios for
effect ofperiod on suicide after discharge from psychiatric hospital in male patients (all
diagnoses), Scotland, 1968-92. Values in parentheses are 95% confidence intervals unless
stated othenvise

Five year period Within cohort mortality Externally standardised
ratio* mortality ratio*

1968-72 1 1
1973-77 1.36 (1.12, 1.65) 0.99 (0.81, 1.20)
1978-82 1.49 (1.23, 1.80) 0.72 (0.59, 0.87)
1983-87 1.47 (1.21, 1.78) 0.68 (0.56, 0.82)
1988-92 1.34 (1.11, 1.63) 0.57 (0.47, 0.69)
Deviance (df) 273.7 (228) 284.1 (228)
Likelihood ratio statistic (df) 7.75 (1) 48.83 (1)
p value 0.005 <0.0001

* Adjusted for confounding effects of age and diagnosis. With person years at risk as offset. With
expected number of suicides derived from national rates as offset.

There were significant increases in the ex-
ternally SMR, with no increase in the within
cohort mortality ratio, in female patients with
discharge diagnoses of affective psychosis and
non-psychotic depression. The only patients
with a significant increase in both the within
cohort (trend test p=0.024) and the external
SMRs (trend test p = 0.00 1) were those with a
discharge diagnosis of non-depressive neuroses
in whom the SMR was 3.55 (95% CI 1.45,
8.74) times higher in the last five year period
than in the first.

In male patients there was an increasing
linear trend in period effect on the within cohort
mortality ratio (p = 0.005) but a decreasing
linear trend in period effect on the externally
SMR (p<0.0001). The SMR in male patients
was 43% lower in the last five year period than
in the first five (SMR 0.57; 95% CI 0.47, 0.69).
The within cohort mortality ratio was 34%
higher in the last five year period than in the
first (SMR 1.34; 95% CI 1.11, 1.63).

Discussion
The use of a large national data set provided
sufficient data to allow us to investigate vari-
ations in the suicide rate after hospital discharge
in relation to age, sex, diagnosis, and period.
However, routinely collected observational
data are subject to a number of biases.14 For
example, misclassification of discharge dia-
gnosis and the distinction between first ad-
mission and readmission has been reported in
the data set used in this study and diagnostic
practice may have changed over time.'516 The

definition of suicide used in this study may
have introduced misclassification, although we
followed recognised practice by using codes
E950-9 and E980-9.'7 Furthermore, we could
only examine a limited number of variables:
it is possible that residual confounding exists
which we were unable to detect. Interpretation
of our findings must therefore be cautious.
Although all patients had a greatly increased

rate ofsuicide compared with the general popu-
lation, there were variations in the rates be-
tween subgroups. In both sexes, most suicides
occurred in those aged between 25 and 64
years. However, the rate of suicide was also
high in the 15-24 year age group, reflecting
the smaller number of person-years. Patients
of either sex with a diagnosis of non-psychotic
depression, and women with a diagnosis of
personality disorder were at significantly greater
risk of suicide in the 12 months after discharge
than patients with schizophrenia.

In women, with the exception of patients
with a discharge diagnosis of non-depressive
neurosis, there were no within cohort trends,
although there were significant trends in the
standardised mortality rates. This would fit
with the third trend combination referred to
above. There has generally been a constant rate
of suicide within 12 months of discharge in
female patients together with a declining popu-
lation rate. Suicide in discharged female patients
therefore accounts for an increasing proportion
of suicides in the total female population. In-
terpreting the results of this and our previous
study together, the increasing trend in suicide
rates in female patients may be restricted to the
early period after discharge home.5

In men, there was a significant increasing
trend in suicide rates within the cohort which
was mirrored in the trend we found in the 28
day rates (although that was not statistically
significant). In addition, the significantly de-
creasing period trend in the standardised rates
was very similar at 28 days and 12 months.
Opposing period trends in the within cohort
and externally standardised mortality rates is
the fourth possible combination we identified
above. Our interpretation is that there has been
a small increase in the rate of post discharge
suicide in male patients which has not been
confined to the early period after discharge. It
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has occurred in the presence of a much larger
increase in the rate of suicide in the general
male population, particularly in young men,

who are unlikely to be admitted to psychiatric
hospital. '8
Although the suicide rate was higher in the

first month after discharge than in the sub-
sequent 11 months, the difference was less
marked than that reported from Oxford.' Al-
though the difference in early post discharge rates
between Oxford and Scotland is intriguing, we

are unable adequately to explain this using the
current data. It could be due to variations in
social factors as well as the delivery of care and
possible differences in the reporting of suicide.

Together with the variations in the rate of
suicide in relation to age and diagnosis, the
difference between Oxford and Scotland sug-

gests that a range offactors may be related to the
rate of suicide after discharge from psychiatric
hospital. These factors need further study as

some ofthem may be modifiable. Observational
data such as those presented in this paper have
sometimes been suggested as health outcome
indicators. '920 We suggest that this is unjustified
both because of the limited knowledge of the
risk factors for suicide after discharge and also
the absence of effective interventions for re-

ducing suicide.'
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