Eur J Ageing (2017) 14:143-153
DOI 10.1007/s10433-016-0397-9

=
@ CrossMark

ORIGINAL INVESTIGATION

Care service use in 2 years preceding suicide among older adults:
comparison with those who died a natural death and those who

lived longer

Leena Forma'? - Mari Aaltonen' - Jutta Pulkki' - Jani Raitanen"

Pekka Rissanen™” - Marja Jylhi'

Published online: 4 October 2016
© Springer-Verlag Berlin Heidelberg 2016

Abstract The aim of the study is (1) to describe and
analyse health and social service use and medicine pur-
chases in the last 2 years of life among older adults who
died by suicide and (2) to compare use and purchases
between three groups: those who died by suicide, died a
natural death or who lived longer. Nation-wide Finnish
register data were used. The data consist of 316,639
decedents who died at the age of 70 years or older in
1998-2008 and 222,967 people who lived longer. Use of
hospital, long-term care and home care, and the purchase of
prescribed psychotropic medications were studied for the
2-year period. Binary logistic regression analyses were
applied. 1118 older adults died by suicide (0.4 % of all
deaths). A majority of older adults who died by suicide had
multiple somatic diseases and mental disorders, especially
depression, and had contact with health and social services
in the last 2 years of life. At the same level of morbidity,
use of hospital and long-term care was less common among
those who died by suicide than among those who died of
natural causes, but more common than among those who
lived longer. Those who died by suicide received less home
care than those who lived longer. A high proportion of
suicides occurred in the first month following hospital
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discharge. Health and social services should improve sup-
port for older adults with chronic diseases and depression.
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Introduction

Compared to other causes of death, the proportion of older
people who die by suicide is not large, but compared to
other age groups, suicide in many countries is more fre-
quent among older people than in younger (Wu et al.
2014). Among older adults, suicide attempts are often
premeditated and lead to death more often than among
younger age groups (Conwell et al. 1998; Pitkilid et al.
2000). From the cognitive perspective, suicidal attempts
can be understood as arising from perceptions of hope-
lessness and unbearability, often triggered by stressful life
situations and the belief that one’s future will not improve
(Wenzel and Beck 2008). The interpersonal-psychological
theory of suicidal behaviour (Joiner 2005) proposes that, in
addition to the ability to hurt oneself, the feeling of being a
burden to family or society and the sense of isolation are
important conditions underlying suicidal attempts. These
theories provide important frameworks in understanding
suicidal behaviour in later life, often characterized by
chronic health problems and diminishing social networks.
They are in line with common health-related risk factors
identified in epidemiological studies, such as multiple
somatic diseases (Erlangsen et al. 2015; Koponen et al.
2007; Timonen et al. 2002; Waern et al. 2002), mental
health problems, especially depression (Cattell and Jolley
1995; Cavanagh et al. 2003; Conwell et al. 2002), and
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alcohol-use disorder (Szanto et al. 2002; Waern et al.
2002), the impact of somatic disease being typically
mediated by depression (e.g., Conwell et al. 2002;
Suominen et al. 2004).

Older adults in general have more contacts with health
and social services than younger ones, and care services
could have a major role in prevention of suicide, especially
in selective prevention for those who have elevated risk of
suicide and indicated prevention for those with acute sui-
cidal ideation (Erlangsen et al. 2011). Of older adults
(65+) who died by suicide in Finland in 1987-1988, 70 %
had had a health care contact in the last month of life
(Pitkild et al. 2000). According to a review by Luoma et al.
(2002), 58 % of people who died by suicide at the age of
55+ had had a contact with primary care in the last month
of life and 77 % in the last year of life. For mental health
care, the rates were 11 and 8.5 %, respectively (the fig-
ures were from different studies, which explain the logical
discrepancy) (Luoma et al. 2002). In the UK, 58 % of older
adults (65+) who died by suicide visited their GP and
20 % had contact with psychiatric services during the
6 months prior to dying by suicide (Cattell and Jolley
1995). Service use has been found to increase towards the
end of life (Andersen et al. 2000; Deisenhammer et al.
2007a), with GP contacts occurring particularly among
those aged 60 or over (Deisenhammer et al. 2007b).

Although mental health problems, particularly depres-
sion, are common among those older adults who die by
suicide, a relatively low proportion use medication for
depression at the time of their suicide: 16 % of older adults
(65+) in Finland (Pitkéla et al. 2000), 29 % of older adults
(60+) in the USA (Conwell et al. 2000) and 25 % in the
UK (Cattell and Jolley 1995).

In this study, we (1) analyse the use of health and social
services during the last phase of life among older adults
who died by suicide and (2) compare it with the service use
of those who died through natural causes and those who
lived longer. It is known that older adults who are living
their last phase of life use health and social services more
than their age peers who live longer (Lubitz and Prihoda
1984; Polder et al. 2006; Pot et al. 2009; Yang et al. 2003)
and the use of services differs by cause of death (Mar-
tikainen et al. 2012). Since several studies imply that
people dying by suicide have more health problems than
the general population (Waern et al. 2002), we hypothesize
that they used health and social services more than those
who lived longer. As adequate health and social care
constitute an opportunity for prevention of suicide
(Lapierre et al. 2011), we also hypothesize that those who
died by suicide used services less than those who died
through natural causes. The purpose is to improve our
understanding of the role of health and social services in
prevention of suicides in older age groups, and to identify
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crucial phases of care and subgroups needing special sup-
port. The study is part of a more comprehensive project:
New dynamics of longevity and the changing needs for
services (COCTEL).

Materials and methods
Study sample

The study sample was identified from nation-wide registers
(Statistics Finland): the decedents were identified from the
Causes of Death Register and those who lived longer from
the Finnish Population Information System.

The data include all those who died in Finland at the age
of 70 years or older in 1998 or 2002-2008 and a 40 %
random sample of those who died at the same age in
1999-2001; the sample was smaller for reasons of conve-
nience, but fully representative of all the deceased (Forma
et al. 2007). From the decedents, we distinguished two
groups on the basis of the cause of death: those who died
by suicide (ICD-10 codes X60-X84 and Y87.0) and those
who died of natural causes (the rest of the decedents,
except those who died by accident or homicide, VO1-Y98,
who were excluded).

The control group, those who lived longer, was identi-
fied from the 40 % random samples of persons born in the
same year as the decedents who died in 1998-2006, but
who lived at least 2 years longer. For our earlier analyses,
we have one-to-one individually matched case—control
pairs of decedents and survivors. The controls have been
matched by age, gender and municipality of residence for
the decedents who died in 1998-2006 (Forma 2011). Use
of services and the purchase of medicines were studied for
the last 730 days of life for the decedents, and over the
same calendar days for their matched counterparts. How-
ever, in this study the analyses were performed on a group
level, and the matched case—control design was not used,
since the comparison was done in this case between three
groups instead of the two original groups (decedents and
survivors).

Data sources for use of services and purchase
of medicines

The data on health and social service use were derived
from national administrative registers. The Care Register
for Health Care and the Care Register for Social Welfare
(National Institute for Health and Welfare, THL) cover the
entire population and all hospitals and round-the-clock
long-term care in Finland. The Home Care Census (THL)
was taken on 1 day every other year in November up until
2007, and since then every year. It covers the clients of



Eur J Ageing (2017) 14:143-153

145

municipal home care and the services they received during
the previous month. The information from the registers was
linked using the unique Personal Identification Code. The
care admissions were coded for each individual on the
basis of the dates of admission to and discharge from care.
The collating of data has been described earlier (Forma
et al. 2007).

The data on the purchase of outpatient prescribed
medicines were derived from the Prescription Database of
the Social Insurance Institution of Finland (SII). The
database covers 97 % of all prescription medicines pur-
chased by outpatients and reimbursed by SII (Klaukka
2004).

Permission to access the register data was obtained from
each register controller. The research plan was approved by
the Pirkanmaa hospital district ethics committee.

Services and medicines

The services analysed were (1) hospital inpatient care, (2)
round-the-clock long-term care and (3) regular home care,
a service that combines home help and home nursing
(occurring at least once a week). Hospital care included
university hospital, general hospital (central, district and
private) and the inpatient ward of a health centre if the
length of stay (LOS) was less than 90 days. A health centre
is a primary care hospital, which provides both acute and
long-term care. Long-term care included residential home
and sheltered housing with 24-hour assistance and health
centre care if LOS >90 days. Hospital care is categorized
as health care, while residential homes, sheltered housing
and home care belong to social care; yet, to some extent,
health care is provided in all categories of services.

Psychiatric inpatient care was recognized on the basis of
the code for specialty (70) in the Care Register for Health
Care. Psychiatric care was available in university and
general hospitals as well as in health centres.

Medicine data concern the purchase of outpatient pre-
scribed medicines. Data on the use of medicines in insti-
tutional care (hospitals and nursing homes) were not
available. The analysed medicines were for depression
(first digits of ATC codes NO6A), psychosis (NO5A) and
neurosis (NO5SB). The controls of those who died in 2001
were excluded from the analyses concerning medicines, for
the medicine data were not available for them.

The measure for each item of the service (medicine) was
1 = used (purchased) in the 2-year study period, or 0 = did
not use (purchase) in the 2-year study period.

Morbidity

To take into account the effects of diseases on service use,
we identified 11 major diseases or disease groups from

which nine were somatic diseases, one was dementia and
one mental disorders. The disease diagnoses were identi-
fied in the Care Register for Health Care and the purchased
medicines in the Prescription Database. In addition, diag-
noses in the Care Register for Social Welfare and Home
Care Census were included, although the recording of
diagnoses has not been very extensive in these registers.
The ICD-10 codes and ATC codes are presented in
Appendix, Table 5. We created a dummy variable for each
of the disease groups.

Statistical methods

Chi square tests were performed to examine whether there
were differences by gender, prevalence of diseases and
those who used services or purchased medicines between
the three groups: those who died by suicide, died a natural
death or lived longer. Independent sample ¢ tests were used
to compare the mean age between the groups. The analyses
were performed for age groups 70-79 and >80 years and
for women and men separately.

Binary logistic regression models were run to test the
differences between the groups as to the probability of
using each of the services and of purchasing psychotropic
medications. In the preliminary analyses, the variations in
service use between the three groups were remarkably
different between the genders and therefore the models
were run separately for women and for men. Models were
run stepwise: in model 1 group and age, and in model 2
group, age and morbidity were included as independent
variables.

Results
Descriptives

There were 539,606 older adults in the data. 316,639 of
them died in 1998-2008, and 222,967 lived at least 2 years
longer than the decedents. Of the decedents, 1118 died by
suicide and 304,955 died of natural causes. 10,566 were
excluded because their cause of death was an accident or a
homicide.

The rate of suicide was 0.4 % of all deaths, 0.6 % for
men and 0.2 % for women, and it remained the same from
1998 to 2008. Suicides were more common among
younger-old persons than among older ones (Table I;
Fig. 1). Those who died by suicide were on average
5.6 years younger than those who died of natural causes.
Most of the older adults who died by suicide (82 %) died at
home (i.e. not in a care facility), whereas 14 % of those
who died of natural causes died at home (Table 1).
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Table 1 Descriptive characteristics

Suicide Natural death® Living longer”
N=1118 N = 304,955 N = 222,967

Age 77.5 83.1%** 81.9%**
Women (%) 259 58.7%%* 58.2%%*
Morbidity

Arthritis 4.7 5.8 43

Cancer 15.7 26.9%#%% 5.2k

Respiratory 279 49.3%%* 15.6%%%*

Dementia 4.1 26.4%%* 5.5%

Diabetes 11.6 20.0%%* 11.5

Hip fracture 2.1 5.9%%% 2.0

Ischemic 38.6 63.9%%* 34.1

Other circulatory 13.7 33.3%%:% 8.6%**

Neurological 12.5 12.1 5.0%**

Mental disorders 67.5 35.6%%* 24 4k

Stroke 6.5 22.6%%% 3.6%%*
Place of death***

Hospital 13.1 72.7

Long-term care 4.8 134

Home (not in a care facility) 82.1 13.9

Both of the other groups are compared to the suicide group
*p <0.05
% p < 0.001

? The p values reported refer to Chi square tests and the 7 test of the significant differences between the suicide and natural death groups

® The p values reported refer to Chi square tests and the 7 test of the significant differences between the suicide and living longer groups
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Fig. 1 Number of suicides by age and gender in 1998-2008
(n=1118)

Mental disorders were more common among those who
died by suicide (67.5 %) than among those who died of
natural causes (35.6 %) or lived longer (24.4 %) (Table 1).
All other diseases were more common among those who
died of natural causes than among those who died by sui-
cide. For neurological diseases and arthritis, the difference
was not statistically significant. Dementia was less com-
mon among those who died by suicide than among those
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who lived longer, and all other diseases were more or
equally common in the suicide group (Table 1).

Use of services in the last 2 years of life among those
who died by suicide

About 70 % of those who died by suicide were in hospital
inpatient care at least once during the last 2 years of life
(Table 2), and 19.6 % of them also died in hospital
(Fig. 2a). Inpatient hospital care in the psychiatric specialty
was highest (27.7 %) among women aged 70-79. Use of
long-term care and home care was higher among older
persons (80+) than for younger ones (70-79) and higher
among women than among men. In both age groups, a
higher proportion of women than men purchased psy-
chotropic medications (Table 3), younger women more
often than older ones.

The suicide rate was high in the months after discharge
from a hospital. Among those who used hospital care,
36.8 % of suicides (20.8 % of all suicides in the study
sample) occurred during the first month after their dis-
charge (Fig. 2b). Yet, this group did not differ from those
who died later by suicide in regard to age, gender or
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Table 2 Proportion of service users in the 2-year study period (%)

Suicide Natural death® Living longer®
Women 70-79 years, n 195 43,586 36,515
Hospital 73.8 85.5%%* 4]1.5%**
Psychiatric inpatient care 27.7 2.8%%* 0.9%%*
Long-term care 17.4 36.8%** 6.27% %%
Home care 13.8 15.7 9.6*
No service use or psychotropic medications® 6.2 4.3 46.2%%*
Women 80+ years, n 95 135,513 93,198
Hospital 73.7 75.6 53.8%%*
Psychiatric inpatient care 10.5 1.4%%% 0.7%%*
Long-term care 274 66.0%%%* 25.3
Home care 23.2 214 294
No service use or psychotropic medications® 6.3 1.6* 24 1%%%*
Men 70-79 years, n 570 57,704 47,989
Hospital 68.8 86.2%%%* 4]1.3%%*
Psychiatric inpatient care 11.4 2.5% %% 0.6%**
Long-term care 10.4 28. %% 4 .5%%*
Home care 8.1 12.1% 6.7
No service use or psychotropic medications® 20.2 7.5%%* 50.6%**
Men 80+ years, n 258 68,152 45,265
Hospital 70.2 85.0%%* 53.07%%*
Psychiatric inpatient care 5.8 1.8%%* 0.5%%%*
Long-term care 16.7 50.7%%% 14.6
Home care 19.0 20.0 20.9
No service use or psychotropic medications® 15.9 2.6%%* 32.2%%*

Both of the other groups are compared to the suicide group
*p <0.05

** p <0.01

*** p < 0.001

# The p values refer to Chi square tests of the significant differences between the suicide and natural death groups

° The p values refer to Chi square tests of the significant differences between the suicide and living longer groups

¢ The control persons who lived longer than those who died in 2001 were excluded for lack of data

whether they received psychiatric inpatient care or not.
Instead, ischemic heart disease and mental health disorders
were more common among those who died by suicide in
the month following their discharge than among those who
died later [50.2 vs. 36.1 % and 70.4 vs. 61.9 %, respec-
tively (p < 0.001)].

Use of services and the purchase of medicines:
comparison between the groups

The proportion of hospital and long-term care users in the
suicide group lay between those of the other two groups
(Table 2). Use of these services was highest among those
who died of natural causes and lowest among those who

lived longer (the difference was not statistically significant
in every age and gender group).

Psychiatric inpatient care and the purchase of psy-
chotropic medications were more common among those
who died by suicide than among those who died of natural
causes or lived longer (Tables 2, 3). Antidepressants were
the most common medicines purchased in all groups.

In the younger age group, use of home care among those
who died by suicide lay between the two other groups; in
women, it was significantly higher than among those who
lived longer and in men significantly lower than in the
natural death group (Table 2). Among those aged 80 years
or over, use of home care did not differ between the groups.

The proportion of those with no contacts with health and
social services and no psychotropic medications was higher
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Fig. 2 a Proportion of older adults in different hospital-use cate-
gories among those who died by suicide. b Time from hospital
discharge to death among those who died by suicide. (Among those
who used a hospital and who were discharged). (Color figure online)

among those who died by suicide than among those who
died of natural causes (Table 2). However, being without
any contact with services was most common among those
who lived longer.

Multivariate analyses

Adjusted for age, use of both hospital care and long-term
care was less likely among those who died by suicide than
among those who died of natural causes, but more likely
than among those who lived longer, both among men and
women (Model 1, Table 4). There were no significant
differences between the groups in home care. When also
morbidity was adjusted for, those who died by suicide were
more likely to use hospital care or long-term care and less
likely to use home care than those who lived longer.
Compared to those who died by natural death, those who
died by suicide used less long-term care and, among men,
also less hospital care. Instead, they were clearly more
likely to purchase psychotropic medicines than the two
other groups.
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Discussion

We compared the use of health and social services in the
last 2 years of life among older adults who died by suicide
with service use by those who died through natural causes
and those who lived longer. The higher service use in the
last phase of life compared to those at the same age but
living longer is well known (e.g., Lubitz and Prihoda 1984;
Polder et al. 2006; Werblow et al. 2007). As a cause of
death, suicide in many ways is different from disease.
However, to our knowledge, the current study is the first to
separate the suicide group in decedent—survivor
comparisons.

We found that those who died by suicide used less
hospital care than those who died a natural death, and,
among men, the difference was maintained even when
morbidity was adjusted for. At the same level of morbidity,
long-term care, and in men also home care, was less fre-
quent among those who died by suicide, but use of psy-
chotropic medications was more common. All somatic
diagnoses were less common in the suicide group than in
those who died through natural causes, but most diseases
were more common than in the longer-living group. Mental
health disorders were distinctly more common in the sui-
cide group, as were cancer and respiratory diseases. A
notable exception was dementia, which was rarer in the
suicide group than in the two other groups. The suicide
group was younger than the other groups, which is likely to
explain the lower prevalence of dementia. Mental disorders
were clearly most common in the suicide group. We did
not have detailed diagnoses available, but from the types of
psychotropic medications used we can conclude that, par-
ticularly in women, the most frequent psychiatric problem
is depression. This is similar to what earlier studies have
found (Conwell et al. 2002; Paraschakis et al. 2012).

Lunney et al. (2003) presented four different trajectories
before death; sudden death, terminal illness, organ failure
and frailty. Service need and use in the last phase of life
vary between these trajectories, e.g., before sudden death
service use is typically not increased. Suicide is a prema-
ture death, but how imminent the natural death would have
been cannot be known. Yet, our findings imply that suicide
among older adults cannot be considered as a sudden death,
but is preceded by a phase of somatic and/or mental health
problems and contacts with services. Thus, suicide is not a
separate event, but a process that may begin long before the
act of terminating the individual’s existence (Jirventie
1993; Joiner 2005). The theories attempting to understand
the act of suicide refer to stressful life events such as
serious health problems and disability, feelings of being a
burden on other people and a sense of isolation. Depending
on one’s personality, these situations may trigger



Eur J Ageing (2017) 14:143-153

149

Table 3 Proportion (%) of those who purchased outpatient prescribed psychotropic medications in the 2-year study period

Medicine (first digits of ATC) Suicide Natural death® Living longer™®
Women 70-79 years, n 195 43,586 34,351
Depression (NO6A) 63.6 23.8%##* 12.7%%%
Psychosis (NOSA) 40.5 15.6%%*% 6. 1%
Neurosis (NO5B) 45.1 17.3%%:% 11.8%%:*
Any of those 79.0 38.9%%* 22 8#H*
Women 80+ years, n 95 135,513 87,510
Depression (NO6A) 57.9 20.7%:** 16.2%%*
Psychosis (NO5A) 28.4 15.4* 9.7%**
Neurosis (NO5B) 30.5 12.8%#% 12.8%%*:*
Any of those 66.3 34.9%* 29.0%**
Men 70-79 years, n 570 57,704 45,257
Depression (NO6A) 37.7 20273 7.3k
Psychosis (NO5A) 20.2 13.6%#* 4. 1%
Neurosis (NO5B) 29.3 13.6%** 7T
Any of those 51.1 31.5%** 14.7%%%
Men 80+ years, n 258 68,152 42,554
Depression (NO6A) 32.6 16.9%** 10. 1%
Psychosis (NOSA) 15.5 15.1 6.3%**
Neurosis (NO5B) 29.8 12.2%%3% 9.3 k%
Any of those 48.8 327k 20. 1%
* p <0.05
##%k p < 0.001

* The p values refer to Chi square tests of the significant differences between the suicide and natural death groups

® The p values refer to Chi square tests of the significant differences between the suicide and control groups

¢ The control persons who lived longer than those who died in 2001 were excluded for lack of data

perceptions of hopelessness and unbearability of life, and
depression, something that, particularly in old age, is the
main underlying factor in suicide (Conwell et al. 2002;
Joiner 2005; Wenzel and Beck 2008). In later life, physical
illness and disability are particularly important risk factors
for suicide, but their effect is mainly mediated through
depression. In this cascade of events, the obvious aim of
health and social services is not only to prevent the phys-
ical act of suicide but, primarily, to alleviate suffering
leading to suicidal ideation.

In this regard, three findings in our study are particu-
larly interesting. First, a great majority, more than 80 %,
of older adults who died by suicide had contacts with
health and social services during the last 2 years of their
lives. Earlier studies have found that the percentage of
those who have contacts with health services during the
last month of their life can be as high as 70 %, but the
risk of suicide is seldom discussed during the visit (Pit-
kild et al. 2000). Second, the risk of suicide was very
high during the first month after discharge from a hos-
pital; a fifth of all suicides occurred during this period.
This is consistent with earlier studies (Andersen et al.

2000; Erlangsen et al. 2005; Karvonen et al. 2009). In our
study, the risk of suicide in the first month after hospital
discharge was highest among those who suffered from
ischemic heart disease or mental disorders, including
depression; however, the reasons for hospitalization are
not known. It is possible that people were not discharged
with an adequately conducted discharge plan, and that
they did not receive the support they needed after
returning home. Hospital discharge is a critical phase for
continuity of care, and therefore the follow-up care
especially for those who have depression should be
carefully planned. Underlying the suicide may be stress
caused by a disease and fear of its progression. Of those
who died by suicide in hospital, it is not known whether
the suicide was committed during the hospital stay or they
had made suicide attempts somewhere out of the care
facilities before being taken to the hospital and later died
there due to injuries. However, inpatient suicides among
old people have not been found to be very common:
among old (65+) psychiatric inpatients, four suicides
occurred during 7658 hospital episodes in Germany
(Neuner et al. 2009). Third, at the same level of
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Table 4 Any use of services and medications. Odds ratios of binary logistic regression analyses

Model Hospital Long-term care Home care Psychotropic medications®
1 2 1 2 1 2 1 2
Women, n = 309,102
Group
Suicide (ref.)
Natural death 1.40% 0.87 2.87%%* 3.04%** 0.86 0.82 0.40%** 0.31%%*
Living longer 0.39%** 0.55%%** 0.48%** 0.58%** 1.16 1.64%* 0.29%** 0.33%%*
Age 0.99%#* 0.99%#* 1.12%%* 1.12%%* 1.05%%* 1.06%** 1.00%** 1.01%**
Nagelkerke R? 0.113 0.398 0.308 0.431 0.029 0.113 0.007 0.870
-2LL 368,387 290,880 341,178 302,043 316,706 298,900 536,006 120,970
Men, n = 219,938
Group
Suicide (ref.)
Natural death 2.48%%* 1.28%* 3.76%** 3.59%** 1.17 0.99 0.41%** 0.327%%*
Living longer 0.38%*** 0.55%%** 0.58%** 0.76* 1.03 1.45%* 0.16%** 0.27%%*
Age 1.02%** 1.02%%* 1.10%** 1.10%** 1.07#%** 1.08%** 1.00%** 1.01%**
Nagelkerke R? 0.222 0.472 0.257 0.402 0.049 0.114 0.036 0.862
-2LL 233,517 181,499 214,176 185,640 180,834 172,287 474,228 113,260

Model 1: group and age

Model 2: model 1 4+ morbidity in the Care registers and the Prescription Database (cancer, diabetes, dementia, mental, neurological, respiratory,

arthritis, hip fracture, stroke, heart diseases, other circulatory)
*p <0.05

*##* p < 0.01

*#k% p < 0.001

* The control persons who lived longer than those who died in 2001 were excluded for lack of data

morbidity, staying in long-term care was more than three
times more likely among those who died a natural death
than among those who died by suicide. However, our data
do not tell whether suicidal ideation was lower among
those in long-term care or whether the means to realize
these thoughts were less. In all, these findings suggest that
those recently discharged from a hospital and those living
outside long-term care but suffering from health condi-
tions similar to those among people in long-term care are
vulnerable groups among older adults and are at a higher
risk of suicide. It is likely that in contacts with care
services, the risk of suicide has not been recognized, and,
also, that older adults with somatic and mental health
problems have not received the care and support needed
in their situation. In Finland, as in many other countries,
there is a trend towards shorter hospital stays. In addition,
official care policy prefers old people to stay at home,
instead of in nursing homes or sheltered housing. Obvi-
ously, this increases the challenges service providers face
in identifying the individuals at risk, diagnosing depres-
sive mood disorders and starting adequate treatment.

@ Springer

Both the suicide rate and the patterns of service use
differed between the genders and age groups. As a cause of
death, suicide was three times as common in men as in
women, and for both genders it was more common among
the younger-old than the oldest-old. Being entirely without
contacts with health and social services was more common
for men than for women in all groups, as well as for those
who died by suicide; the same gender difference has been
found in earlier studies (Andersen et al. 2000; Deisen-
hammer et al. 2007b). Underlying this may be, e.g., self-
stigma related to seeking for help, which men have been
found to experience more often than women (Reynders
et al. 2015). In multivariate analyses, use of all services
was associated with a higher age among men, but among
women a higher age was associated with a decrease in the
use of hospital care and, in the model adjusted for mor-
bidity, also home care, while it clearly was associated with
an increase in the use of long-term care. This is likely due
to the well-known differences between genders in func-
tioning and in life situations; in old age, disability is higher
among women, and they are also often widowed and live
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alone. Yet, it is remarkable that being without hospital
care, long-term care or home care, particularly for men,
seems to be a risk factor.

It is a weakness of our study that we did not have
information on several factors that are known to be asso-
ciated with suicide, such as marital status, family and other
sources of social support, nor did we have data on func-
tional status, disability or personality. What we do know,
however, is that a majority of older women and an
increasing proportion of older men are living alone (Offi-
cial Statistics of Finland (OSF) 2009). Furthermore, it is
known that in the period before dying by suicide, people
often have contact with primary health care (Andersen
et al. 2000; Luoma et al. 2002; Pitkdla et al. 2000);
information on primary health care was also lacking in the
national registers that were our data source. Yet, in the
current study medication purchases refer to outpatient
prescribed medications, for data on medication in hospitals
and institutional long-term care were not available. In
institutional long-term care, as much as 80 % of residents
have been found to use psychotropic medications (Hosia-
Randell and Pitkédld 2005). Therefore, use of these medi-
cations especially among the oldest women, who are more
often inhabitants in institutions, would be higher if the
medications in institutions were included.

Yet, using comprehensive and accurate register data
(Keskiméki and Aro 1991; Sund 2003) is a clear strength of
this study. Suicides were identified in the Causes of Death
Register. In Finland, the cause of death must always be
investigated and recorded. Under the law on detection of
cause of death (1973/459, 7 §), a medical legal investiga-
tion has to be performed when a death is caused or is
suspected to have been caused by, e.g., suicide, a crime or
an accident. In 99.5 % of the suicides in 2002-2003 in
Finland a medical legal autopsy was performed (Lunetta
et al. 2007). The data can be considered to be reliable, e.g.,
in the case of fatal drug poisonings, there was 98.5 %
agreement between medico-legal reports and the Causes of
Death Register (Lahti and Vuori 2003).

Conclusions

Also among older adults, suicide is a tragic and potentially
avoidable death, and should be a major public health
concern. As disease and disability are particularly impor-
tant underlying factors in later life suicides, there are
several opportunities for interventions by health and social
services. It is fair to believe that adequate and well-func-
tioning health and social services that meet the needs of
older adults are essential preventive factors through
relieving the burden of disease and helping to cope with it.
As to more focused measures, integration of care and
carefully organized discharge plans are necessary when an
older person returns home after hospital care. Sufficient
long-term and home care should guarantee the quality of
life and prevent isolation among disabled and frail older
people. Adequate end-of-life care and knowledge of its
availability are likely to alleviate distress among chroni-
cally ill older people. Finally, the ability of health and
social care to diagnose and treat depression, the predomi-
nant risk factor for suicide in later life, must be improved,
and, in addition to psychotropic medications, supportive
interventions and therapy should be available.
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Appendix

See Table 5.

Table 5 The ICD-10 codes and ATC codes as the basis of morbidity variables

Disease or disease group

ICD-10 codes

ATC codes

Arthritis or osteoarthritis
C00-C97
JO0-J99

Cancer

Chronic asthma, COPD, other respiratory diseases

Dementia
Diabetes E10-E14
Hip fracture S72

MO05-M06, M15-M19

F00-FO03 or G30

MO1 Antirheumatic drugs

L Antineoplastic and immunomodulating agents
RO3 Drugs for obstructive airway diseases
NO6D Anti-dementia drugs

A10 Drugs used in diabetes

@ Springer



152

Eur J Ageing (2017) 14:143-153

Table 5 continued

Disease or disease group

ICD-10 codes

ATC codes

Ischemic and other heart diseases®

Other diseases of the circulatory system
Parkinson’s disease or other neurological diseases

disease
Psychosis, depression, other mental health F04-F99
disorders
Stroke 160-169

120-125, 130-1425, 1427-152

CO1D Vasodilators used in cardiac
diseases

100-115, 126-128, 170-199
G00-G99 excluding G30, Alzheimer’s

NO4 Antiparkinson drugs

NO5 Psycholeptic drugs®

* Excluding rheumatic and alcoholic heart diseases
® Excluding NO5C hypnotic and sedative drugs
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