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People at higher risk of suicide, such as those who are
socially and economically disadvantaged, are also at
high risk of being admitted to hospital with a mental
illness.1 2 In some cases it seems that mental illness is a
factor on the causal pathway between social position
and suicide.2 3 However, Mortensen and colleagues
showed that the importance of socioeconomic
variables as risk factors for suicide was reduced after
adjustment was made for a history of mental illness.3

We present findings on 811 cases of suicide and 80 787
matched control subjects in a population based study
which aimed to gain further insight into the association
between social position and mental disorder.

Subjects, methods, and results
We used the Danish medical registers on vital statistics
to establish a random, 5%, population based sample of
811 people who had committed suicide between 1982
and 1994. Up to 1983, suicide was defined as ICD-8
codes E950-959; for 1994, ICD-10 codes X60-X84
were applied. Each person who had committed suicide
was matched with approximately 100 people of the
same sex and year of birth who were alive on the date
of the suicide. Information on dates of hospital admis-
sion and discharge and details of diagnoses was drawn
from the Danish psychiatric central register, which has
monitored all psychiatric inpatient facilities since 1969.
Socioeconomic data on case and control subjects from
two years before the suicide were added from the lon-
gitudinal labour market register. Detailed description
of the registers can be found in Mortensen et al.3

The main variables included were annual gross
income (wages, pensions, unemployment and social
security benefits, and interest), grouped into fourths,
and hospital admission status in relation to mental ill-
ness. Hospital admission status was categorised as

follows: never admitted, currently admitted or first dis-
charge within the present or preceding year, and first
discharge before the preceding year. Trend variables
were defined as variables taking the values 0, 1, 2, and 3
in the four income groups.

We also included socioeconomic and marital
status in our analysis. Socioeconomic status was
categorised as: fully employed, unemployed for
1%-20% of the year, unemployed for 21%-100% of the
year, old age pensioner, disability pensioner, student,
or recipient of social assistance, and there were three
categories for marital status: cohabiting, single with
children, and single without children. The psychiatric
information gathered included the diagnosis (schizo-
phrenia (ICD-8, 295), manic depressive psychosis
(ICD-8, 296), reactive psychosis (ICD-8, 298)), and an
indicator for more than one previous admission to
hospital for mental illness. Data were analysed by con-
ditional logistic regression.

In contrast to findings in the general population,
the suicide risk for patients admitted to hospital with a
mental illness fell significantly with decreasing income
(P = 0.0001). The table shows that, in comparison with
the group with the highest income, the suicide risks
for people recently discharged from hospital fell from
0.50 (95% confidence interval 0.25 to 0.97) in the sec-
ond highest group, to 0.37 (0.18 to 0.77) in the third
group, and 0.35 (0.17 to 0.69) in the lowest group. The
table also shows that risk ratios for people whose first
admission to hospital had occurred before the
previous year showed a similar pattern. The
unadjusted risk ratios in the general population fell
gradually with income (table). Analogous risks,
calculated by using the trend, were 2.30 (1.323), 1.32
( = 1.322), 1.74 ( = 1.321), and 1 ( = 1.320), respectively.
No significant interactions were found between trends
and the different diagnoses. In the adjusted analyses, a
similar but less pronounced pattern was found in peo-
ple who had never been admitted to hospital with a
psychiatric disorder. The impacts of socioeconomic
and marital status were as expected—that is, there were
excess risks in single and unemployed people.
Furthermore, an unadjusted analysis omitting these
factors strengthened the results.

Comment
People with a history of mental illness and a high
income are at greater risk of committing suicide than
their lower income counterparts. Richer people with a
mental disorder may be more suicidal before they are
admitted to hospital or they may feel more
stigmatised,4 vulnerable, and shameful5 about having a
mental illness. In Denmark there are no private psychi-
atric hospitals or clinics. Perhaps treatment focuses on
people from lower social classes as most patients are

Risk ratios (95% confidence intervals) for suicide in relation to gross income and time
since first discharge from hospital for a psychiatric disorder in 811 people who
committed suicide and 80 787 control subjects

Gross income Crude risk ratio*

Hospital admission status (adjusted risk ratio)†

Never admitted

Currently in
hospital or

discharged in
past year‡

Discharged
>1 year ago

Highest fourth 1 1 1 1

Third 1.34 (1.09 to 1.65) 1.14 (0.86 to 1.51) 0.50 (0.25 to 0.97) 0.71 (0.47 to 1.07)

Second 1.78 (1.43 to 2.21) 1.26 (0.94 to 1.71) 0.37 (0.18 to 0.77) 0.55 (0.37 to 0.83)

Lowest fourth 2.27 (1.82 to 2.83) 1.35 (0.97 to 1.91) 0.35 (0.17 to 0.69) 0.45 (0.29 to 0.68)

Test of trend‡ P<0.0001 P=0.08 P=0.002 P<0.0001

Risk ratio for
trend

1.32 (1.22 to 1.42) 1.10 (0.99 to 1.24) 0.70 (0.56 to 0.88) 0.77 (0.67 to 0.88)

*Adjusted for age, time period, and sex by matching.
†Adjusted for socioeconomic and marital status; schizophrenia, manic depressive psychosis, and reactive
psychosis; and an indicator for more than one previous admission by regression and for age, sex, and time
period by matching.
‡The three trends in the adjusted model were significantly different (P<0.0001).
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from this background, and perhaps patients from
higher income groups are less likely to be admitted.

We thank Morten Frydenberg from the Department of
Biostatistics, University of Aarhus, for fruitful suggestions on the
statistical analysis.

Contributors: EA undertook all data management and
statistical analyses, participated in all processes of the study, pre-
pared the first draft, and is the guarantor. PBM suggested the
original study design, participated in all discussions about
design and analyses, and edited the final paper. TE, PQ, and
NW-N participated in all discussion about design, analyses, and
reporting, and made individual contributions to the final
content of the paper.

Funding: Financial support was received from the Danish
Research Council (grant number 9600264). PBM was
supported by the Theodore and Vada Stanley Foundation.

Competing interests: None declared.

1 Goldberg D, Huxley P. Common mental disorders. London: Tavistock, 1992.
2 Lewis G, Sloggett A. Suicide, deprivation, and unemployment: record

linkage study. BMJ 1998;317:1283-6.
3 Mortensen PB, Agerbo E, Eriksson T, Qin P, Westergaard-Nielsen N.

Psychiatric illness and other risk factors for suicide in Denmark.
Lancet 2000;355:9-12.

4 Penn DL, Martin J. The stigma of severe mental illness: some potential
solutions for a recalcitrant problem. Psychiatr Q 1998;69:235-47.

5 Lester D. The role of shame in suicide. Suicide Life Threatening Behav
1997;27:352-61.
(Accepted 24 February 2000)

Commentary: Suicide and income—is the risk greater in rich
people who develop serious mental illness?
David Gunnell

There is clear evidence from person based and
ecological studies that relative poverty is associated
with an increased risk of suicide.1 2 For example,
between 1991 and 1993 in Britain, the standardised
mortality ratio for suicide was four times higher in men
aged 20-64 from social class V than in men aged 20-64
from social class I (215 v 55).1 Explanations for the
observed associations are complex and include the
direct effects on mental health of material deprivation,
higher levels of unemployment, and job insecurity in
people of lower socioeconomic position, differences in
social support in relation to social class, and downward
social migration in people who develop mental illness.

The findings of Agerbo et al in relation to suicide
risk in former psychiatric inpatients are therefore at
odds with the general pattern of suicide risk associated
with poverty. Low income and increased suicide risk
were strongly associated in the general population (risk
ratio in the lowest income group compared with the
highest, 2.27 (95% confidence interval 1.82 to 2.83)),
but the opposite was seen in people who had
previously been admitted to a psychiatric hospital for
treatment. Patients from the high income group who
had recently been discharged from hospital seemed to
be at two to three times greater risk of committing sui-
cide than patients from the low income group. The risk
ratio in the lowest income group compared with the
highest group was 0.35 (0.17 to 0.69).

Agerbo et al say that this association could be the
result of the greater stigma associated with mental
illness among rich people or, less plausibly, because
this group is undertreated. Confounding by severity of
illness may also explain the observed patterns of risk.
The greater resources available to richer patients may
enable them to avoid admission to hospital, and so they
may hold out against admission for longer at any level
of severity of psychiatric ill health. Equally, less severe
illness in high income groups may be treated in private
clinics. Thus, patients from high income groups who
are admitted to public hospitals may have more severe
mental illness than patients from lower income groups.
The authors have tried to control for this possible
effect by including in their multivariable models terms
for diagnosis and previous admission. However, it is
uncertain whether these factors are able to capture

subtle elements of illness severity. Furthermore, as rela-
tive risks before and after controlling for these
variables are not presented, the extent of any possible
residual confounding is impossible to assess.

Is there any support for these findings from other
research in this area? In an American study of
mortality in former psychiatric outpatients, the most
educated group (and, by implication, those with higher
incomes) had the greatest increased risk of unnatural
death, and the largest category of unnatural deaths was
suicide.3 However, this was a small study with only eight
cases of suicide and undetermined cause of death in a
total of 43 deaths. Two case-control studies in Britain
have recently assessed suicide risk factors in current
and former psychiatric inpatients.4 5 While neither
study presented information on income, both assessed
unemployment as a possible risk factor. Unemploy-
ment is a recognised risk factor for suicide and may act
as a proxy measure for income, but in neither of these
studies did it predict risk. In fact, unemployment was
associated with a non-significant, 30% reduction in risk
in one study.4 These studies suggest that for unemploy-
ment, as with income in the analysis of Agerbo et al,
risks may differ in psychiatric patients and the general
population. In none of these studies, however, was the
severity of the psychiatric illness comprehensively con-
trolled for in relation to associations between either
education or unemployment and suicide.

Further studies in which illness severity is
adequately controlled for are needed to determine
whether any increased risk of suicide in high income
psychiatric inpatients is due to the greater severity of
illness or the stigmatising effects of admission to hospi-
tal in this group.
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