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II. INTRODUCTION

1. SUICIDE

1.1 Definition of suicide

Committing suicide is a behavior; a mode or manner of death. As with all human behavior, it is
complex and multifaceted in nature (Murphy 1994). Throughout recorded human history, inqueries
into human suffering and suicide have taken piace. During this century, suicide has been studied
and defined in the contexts of all the human sciences. This study addresses suicide from the

psychiatric perspective.

Although there is no single, unanimously accepted definition of suicide, definitions often include
three components: the death occurs as a result of injury, which is both self-inflicted and
intentionally inflicted. The least ambiguous factor is that the outcome of the injury is death.
However, the retrospective evaluation of the victim’s mental intention to die at the time of suicide
is usually problematic, unless obvious from the circumstances (Hirschfield & Davidson 1988,
Rosenberg 1988, O’Carroll et al 1996). It has often been suggested that suicide intent may
represent the varying degree of consciousness and determination to die in suicide (Stengel 1960,
O’Carroll et al 1996), a view that has also been applied in defining suicide intention in attempted
suicide by the World Health Organization (WHO) multicentre study on parasuicide (Bille-Brahe
et al 1994).

Operational criteria for suicide are needed for the purposes of e.g. research. The legal
classifications of causes of death are often used in psychiatric research. Most member nations of the
WHO currently use the standardized International Classification of Diseases (ICD) to code
mortality data, whereas some countries, like the United Kingdom and Canada, use the information
provided by coroners and/ or medical examiners (Sakinofsky 1998). Comparisons of suicide rates
and research findings between countries and time periods may be difficult when using data based
solely on vital statistics: varying levels of evidence may be needed by medical and legal systems
for classifying suicide as a cause of death, and there may also have been changes in the legal
classifications of suicide over time within countries (Hirschfield & Davidson 1988, Garrison
1992, Neeleman et al 1997a ). Underestimation of suicide rates may have various origins. First,

suicidal deaths may be officially classified as accidental or undetermined, if the evidence for
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suicidal intention has not been considered adequate (Lonnqvist 1977). Furthermore, the
classification of suicide is likely to vary by the mode of death, overall rate of autopsies performed
in the country , cultural concepts, age, and gender of the deceased (Sainsbury & Jenkins 1982,
Litman 1989, Neeleman et al 1997a , Canetto and Sakinofsky 1998). Conversely, deaths preceded
by mental illness or suicidal threats may lead to overcounting of suicide (Kleck 1988). Overall, the
variation in official suicide rates is suggested to be affected less than 10% by biases of estimation.
This may be of sufficiently minor consequence for national rates to allow meaningful comparisons
of the rate between countries and over time (Lonnqvist 1977, Sainsbury & Jenkins 1982, Kleck

1988, Litman 1989, Moscicki 1997, Ohberg 1998).

In Finland, the classification of causes of death follows by the Official Classification of Causes of
Death according to the current ICD-10 definition: suicide is a death resulting from an intentional
self-inflicted self-harm. Finnish law requires a medicolegal investigation of the cause and manner
of death when it is or is suspected to have been unnatural, or when it has been sudden and
unexpected. The judgement of the mode of death is made by the medical examiner. Determination
of causes of death is considered reliable in Finland due to the high overall autopsy and medicolegal

autopsy rates compared to many other countries (N&dyhd 1980, Ohberg 1998, WHO 1998).

1.2 Epidemiology of suicide

In industrialized countries suicide is among the ten causes of death constituting a major public
health problem. Suicide rates differ by age, sex, race, living environment, and marital status (Monk
1987, Kreitman 1988, Moscicki 1997). In general, they tend to increase with age in most Western
industrialized countries, particularly among men (Diekstra 1992, Garrison 1992). In Finland,
however, rates peak at a somewhat younger age: among middle-aged and older working-age
people (Hird 1995, Ohberg & Lonnqvist 1997). The marked increase in youthful suicides between
the 1960s and 1990s has raised the question - still unanswered - of whether each age-cohort has
its own susceptibility to and patterns of suicide, and whether a high rate of suicide persists constant
throughout the cohort’s lifetime (Monk 1987, Klerman & Weissman 1989, Garrison 1992). Suicide
rates are consistently found to be higher among men in industrialized countries (Canetto and

Sakinofsky 1998, Garrison 1992, Moscicki 1997, Ohberg & Lonngvist 1997).

The overall suicide rate in Finland has long been among the highest in the world (Lonnqvist et al

1988a, Diekstra 1992, Ohberg & Loénnqvist 1997); in 1996 1247 people (965 males and 282
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females) killed themselves. The suicide rate was 24.3 /100 000 inhabitants: 38.7/ 100 000 for men
and 10.7/ 100 000 for women (Statistics Finland, 1996). During 1995, the age- and sex-
standardized suicide rate for Finnish men was the seventh highest and for women the sixth highest

in Finland compared to other WHO countries in Europe (WHO, 1998).

1.3 Psychiatric suicide research

1.3.1 Research methods

There has been a limited use of study designs in suicide research due to the low base rate of
suicide, in addition, the risk factors have often been poorly delineated. Many of the studies have
been retrospective in nature, because the ideal prospective study designs are extremely costly, time
consuming, and inefficient (Pokorny 1983, Brent 1989). For these reasons, individual level studies
have often been based on clinical samples at high-risk, or studies have been on the population level
and thus correlational in nature (Pokorny 1983). Most studies have also been observational in
nature. Applying experimental methods that use randomization, blinding and/or placebo techniques
for.testing determinants in the outcome of suicide would often be unethical and thus unfeasible, for
example randomization of suicidal patients to different forms of treatment conditions (Moscicki

1997, Linehan 1997).

Ecologic studies reveal correlations between suicide rates and defined population groups (e.g. data
for different geographic areas or time periods) without obtaining assessments on each individual
subject (Garrison 1992, Zahner et al 1995). These studies are open to the possibility of cross-level
bias or ecologic fallacy, which means an erroneous inference made about associations between
measures on an individual level based on relationships observed on a group level. Analyzing time
trends in suicide rates would involve taking complicated age, period, and cohort effects into

account in order to obtain reliable information (Zahner et al 1995).

Follow-up studies of general or high-risk populations provide information about suicide rates
within different groups of people. The variations in suicide mortality rates suggest hypotheses for
risk factors for suicide. Findings from cross-sectional case studies can also be used to create
hypotheses for high-risk groups within suicide populations (Klerman 1987, Monk 1987). Using
cross-sectional, or ideally longitudinal, case-control designs allows examination of the relationships

between risk factors, or exposures, and suicide, and these studies can also be used for quantifying
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the strength of the risk. Ideally, these are prospective studies of persons with fixed markers for high

suicide risk (Zahner et al 1995, Moscicki 1997, Kraemer et al 1997).

The most obvious problem in suicide research is the lack of self-reported data from suicide victims.
Follow-up studies, either prospective or retrospective, are not usually able to collect data close to
the time of death of the deceased, and knowledge of recent antecedents of suicide may be missed.
The frequent use of patient record-based data is compromised by information biases concerning
varying levels of information obtained, or information with varying levels of accuracy. In these
studies, the quality of missing information on the suicide process is especially problematic: is the
information truly absent, or just not noted. Studying risk factors for suicide requires large aind
representative populations in order to avoid selection biases, as the cases and/or controls should be

representative of the population at risk (Brent 1989, Gould & Shaffer 1992, Zahner et al 1995).
1.3.2 Psychological autopsy method

“The psychological autopsy study method, such as used in the present study, answers some of the
problems caused by the use of retrospective chart data, being the only research method that makes
feasible the study of recent life circumstances and psychological factors in the deceased prior to
suicide (Gould & Shaffer 1992). The use of the psychological autopsy method originates from the
late 19507s in Los Angeles, USA, where it was first used as a method for determining the mode of
death in equivocal cases of death. The suicidal process was reconstructed through interviews with
informants important to the deceased (Litman et al 1963, Shneidman 198 1'). Since then,
psychological autopsy has been used for suicide research purposes as a method of obtaining
detailed information on the victim’s psychological state, behavior, health, interpersonal relations,
and possible suicide motivation close to the time of suicide, as well as lifetime information on
relevant aspects (Shneidman 1981). Other available data, such as hospital records, are also used for
synthesizing and validating the information received (Shneidman 1981, Beskow et al 1990, Clark

& Horton-Deutsch 1992).

The major methodological problems of psychological autopsy studies relate to information biases
due to the interview-based information coming from others than the deceased. These biases may
lead to under or over reporting of information (Brent 1989, Clark & Horton-Deutsch 1992, Kraemer
et al 1997). However, using different sources and integrating all available data is likely to enhance
the general level of information, and thus improve its validity (Brent 1989, Clark & Horton-

Deutsch 1992)
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Ethical issues that are involved in the use of the psychological autopsy method are concerned with
the integrity of the victim, the integrity and health of the interviewees, and the psychological strain
on the interviewer. Firstly, facts that the deceased had chosen to conceal from next-of-kin should
not be revealed to them. Secondly, the interviewee should not be harmed in any way, and his/her
distress should be anticipated. If necessary, the interviewee should be assisted in getting crisis help.
Lastly, the interviewers should have appropriate psychiatric experience, training, and supervision,
to manage the emotional strain that this kind of work demands (Brent 1989, Beskow et al 1990).
When these issues have been adequately addressed, it seems that the interviewees have benefited
from the psychological autopsy interview experience and are perhaps maybe experiencing also a
better outcome of copying after suicide of a significant other (Runeson & Beskow 1991, Saarinen

et al 1997).

1.4 Risk factors for suicide

Despite the substantial research into factors relating to suicide, its causal factors for suicide (by
definition: manipulation of the factor changes the outcome) have yet to be identified (Kraemer et
al 1997). The prospective risk factor should at least have been shown to precede the corresponding
outcome, which is not always the case in cross-sectional, retrospective study designs. The risk
factors of greatest interest in the search for causality, and that would reach specificity in suicide
prevention, would also show time-varying features. For example, marriage is a risk factor for
suicide among teenage girls, and a protective factor among adult women. However, in cross-
sectional studies many of the identified risk factors associating with suicide are often fixed markers
(i.e. fixed, non-varying over life-time, or "trait"-like) (Kraemer et al 1997). Moreover, the complex
nature of suicide implies that risk factors are likely to have interaction effects; for example, lack of
social support could be a strong predictor of suicide in the absence of persecutory delusions, but a
weak indicator if such delusions are present. In suicidology the strategy of examining interactions

among risk factors is little used (Young et al 1994).

1.4.1 Sociodemographic factors and health behavior

At the population level suicide is strongly associated with sociodemographic characteristics. In
Western countries male sex and older age have been found to increase suicide risk (Garrison 1992,
Ohberg 1988, Canetto & Sakinofsky 1998). Unemployment and occupational stress appear to be

factors that correlate with high suicide rates, as also found in cross-sectional studies at the
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individual level (Platt 1984, Wasserman 1992, Gunnel et al 1995). Marriage, particularly among
men (Stack 1992), parenthood, particularly among women (Hgyer & Lund 1993), and some
religious affiliation (Neeleman et al 1997b) have correlated with low suicide rates. Cigarette
smoking and suicide have a positive association (Harris & Barraclough 1997), as do alcohol
consumption and suicidal acts (Romanov et al 1994), whereas caffeine consumption and risk of
suicide showed a strong inverse association in a prospective study among female nurses (Kawachi
et al 1996). The interpretation of sociodemographic factors and health behavior as risk factors or
markers for suicide risk is complicated by their interaction with and similarities to psychiatric
disorders and their possible etiological factors and consequences (Wasserman 1992, Heikkinen et

al 1995, Isometsd et al 1996, Lindeman et al 1997, Harris & Barraclough 1997).

1.4.2 Mental disorders

Mental disorders have been confirmed as risk factors for suicide in both short-term and long-term
follow-up studies of general populations (Babigian & Odoroff 1969, Rorsman 1974, Tsuang &
Woolson 1978, Pokorny 1983, Black et al 1985, Neeleman et al 1998) and in parasuicidal patients
(Suokas & Lonngvist 1991, Nordentoft et al 1993, de Moore & Robertson 1996). The magnitude
of .the suicide risk among patients who have previously received any .kind of treatment for
psychiatric disorder is estimated to be 11 times (range 6-27) greater than expected (Harris &
Barraclough 1997). In the general population the life time prevalence of mental disorders is
estimated to be 22% to 49% (Regier et al 1988, Kessler et al 1994), the 12-month prevalence to
be approximately 28 % (Regier et al 1993, Kessler et al 1994), and the one-month prevalence or
point prevalence to be 16% to 32% (Lehtinen et al 1990 (), Lehtinen et al 1991, Regier et al 1993),
implying that a considerable number of people are at potentially high risk of suicide at the

population level.

Psychological autopsy studies of general population suicides have estimated the prevalence of
current mental disorders at the time of suicide to be as high as 81% to 98% (Robins et al 1939,
Dorpat & Ripley 1960, Barraclough et al 1974, Hagnell et al 1979, Chynoweth et al 1980,
Mitterauer 1981, Rich et al 1986, Arato et al 1988, Henriksson et al 1993, Cheng 1995, Conwell et
al 1996, Foster et al 1997). The most prevalent DSM-III or DSM-III-R mental disorders in general
population suicides have been depressive disorders, alcohol abuse and dependence, and
schizophrenia ( 35%-90%, 17%-54%, and 3%-7%, respectively) (Rich et al 1986, Henriksson et al
1993, Cheng 1995, Foster et al 1997). In mood disorders, the current illness episode has been

reported to increase the suicide risk more than a life-time diagnosis (Brent et al 1994).
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There is a suggestion that the severity of the current psychiatric morbidity increases the magnitude
of the suicide risk in the general population, as well as in depressed and suicidal patient
populations. This is a reflected by the high prevalence of comorbidity or co-occurence of mental,
addictive and physical disorders in suicides (55-88%; Shafii et al 1988, Marttunen et al 1991,
Henriksson et al 1993, Brent et al 1993a, Lesage 1994, Brent et al 1994, Shaffer et al 1996, Foster
et al 1997). Comorbidity increases the potency of the suicide risk compared with the risk of non-
comorbid mental disorders (Cheng 1995). The most common comorbidity pattern has been
substance use disorder with major depression, found among 28% - 58% of suicide victims
(Fawcett et al 1990, Henriksson et al 1993, Cheng 1995, Conwell et al 1996). In the US general
population, the overall 1-year comorbidity prevalence in psychiaric disorders was found to be as
high as 59%; and in contrast to suicide populations, the most commonly observed comorbidity
patterns were anxiety disorders co-occuring with major depressive disorder (Kessler et al 1994,
Kessler et al 1996). The substantial high prevalence of comorbidity in living general populations
may be explained by more sensitive diagnostic screening methods achieved by direct interview that
may yield higher prevalence of psychiatric disorders in the general population, compared to the

-indirect diagnostic methods used in suicide populations (Henriksson et al 1993, Regier et al 1998).

Knowledge of the role of severity and specific quality of the current mental disorder and its
symptoms in increasing the potency of suicide risk comes mainly from studies among depressed
persons. A greater severity of current depressive symptoms tends to be found more often in suicides
than non-suicides among depressed patients (Barraclough et al 1974), as well as in suicide
attempters (Michel 1987). These studies also suggested that some accompanying symptoms in
depression, such as insomnia, anhedonia, self-neglect and impaired memory, may differentiate
suicide victims from living subjects. Somewhat similarly, a follow-up study has suggested that
the short-term risk for suicide (within one year) in depressed patients was associated with
symptoms of insomnia, anhedonia, diminished concentration, and anxiety (Fawcett et al 1990).
Concerning the effect of the duration of the current depressive episode, or of episode recurrence on
suicide risk, the findings have been somewhat inconsistent. Some studies (Barraclough & Pallis
1975, Chynoweth et al 1980), but not all (Cheng 1995), have found an association of longer
duration of current depressive episode with suicide among depressed patients. A recurrent major
depressive episode has suggested to carry a higher suicide risk compared to a current single episode
in the general population (Cheng 1995). However, in patients with major affective disorders, the
risk of suicide was reportedly higher among those with fewer previous episodes, indicating high
risk early in the course of illness (Fawcett et al 1987). These somewhat contraversial findings may

be due to the observation that the risk of suicide remained high throughout the first decade of
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long-term follow-up (Tsuang & Woolson 1978), and probably increased at each relapse during the

illness course.

The risk of suicide may also vary with age and sex among people suffering from mental disorders
as it does in the general population. A comparison of depressive suicides and non-suicides found
older female depressed patients and male patients at all ages to be at the highest risk of suicide

(Barraclough & Pallis 1975).

1.4.3 Previous suicidality

In the general population one-year prevalences of suicidal ideation of 2% - 7 % have been
reported (Paykel et al 1974, Hintikka et al 1998). In psychological autopsy studies communication
of suicidal intent has occurred in 43% - 83% of suicide cases (Robins et al 1959, Dorpat & Ripley
1960, Barraclough et al 1974, Rich et al 1986, Cheng 1995). Suicidal ideation is associated with
increased risk of suicide in follow-up, but the association seems to result from the combination of
mental illness and high suicide intent in people with suicidal ideation (Harris & Barraclough 1997).
In addition, a family history of suicidal ideation as a risk factor for suicide has been explained by
the presence of mental illness among family members, and not by the suicidal ideation itself (Brent

et al 1996).

The one year prevalence of suicidal behavior in the general population has varied between 0.3% -
1.1% (Moscicki et al 1988, Hintikka et al 1998). Follow-up studies of hospital-referred suicide
attempters show that 1% - 3% complete suicide within one year of the attempt (Hawton & Fagg
1988, Nordstrom 1995a), while among drug-overdosers and patients with affective disorders the
suicide risk has been highest within the first few years of an attempted suicide (Nordentoft et al
1993, Nordstrom et al 1995b). In a follow-up of over ten years the suicide risk was as high as 10-
15% (Maris 1992).

A history of previous suicide attempt/s is a proven risk factor for suicide in the general population
(Hagnell & Rorsman 1980, Cheng 1995) as well as in psychiatric patients (Fawcett et al 1990,
Nordstrom et al 1995b). The number of previous attempts has been found to increase the suicide
risk (Goldstein et al 1991). Psychological autopsies report a history of previous suicide attempts
among suicide victims ranging between 21% - 44% (Robins et al 1959, Dorpat & Ripley 1960,
Barraclough et al 1974, Rich et al 1986, Arato et al 1988, Cheng 1995, Isometsd & Lonnqgvist

1998). The magnitude of the suicide risk is estimated to be 38 times (range 0-77) the expected rate



19

in people with a history of suicide attempts (Harris & Barraclough 1997).

Parasuicide rates vary with age and sex. They are generally higher for women than men, and for
younger than older (Moscicki 1988), although in Finland the parasuicide rate has been higher
among men (Schmidtke et al 1996, Hintikka et al 1998). In follow-ups after attempted suicide
males are at higher risk for suicide than females, and older persons than younger (Suokas &
Lonnqvist 1991, Nordstrém et al 1995b). When both age and sex are taken into account, older and
younger men as well as older women are at higher risk for suicide compared to younger women

(Nordstrém et al 1995b).

Mental disorders are in general considered almost necessary for suicide, although not sufficient for
the final tragic outcome (Murphy 1983). This idea is reflected in the DSM-classifications that
cross-refer suicidal behavior as a possible complication, symptom, or consequence of major
depressive disorder or borderline personality disorder (APA 1987, APA 1994). However, it has also
been suggested, that there might be a phenotype of suicidal behavior independent of mental
disorders, transmitted by a familial mechanism distinct from familial transmission of psychiatric
disorders (Brent et al 1996). In line with this, there is also a suggestion that a "suicidality
syndrome" could -be distinguished from major psychiatric disorders by a common phenomenology
of symptoms. This is hypothesized to be trait-like, in latent form without symptoms, but possibly

clinically important if triggered by life stressors (Ahrens & Linden 1996).

1.4.4 Psychological factors

The most widely studied psychological factor found to relate to psychiatric disorders and suicidality
is hopelessness (a state of negative expectations) (Weishaar & Beck 1992). This has been shown to
be a risk factor for suicide in follow-up, but it may be related to selected characteristics of
psychiatric morbidity. Three prospective follow-up studies in depressed patients, hospitalized
suicidal ideators and psychiatric outpatients with mixed diagnoses showed baseline hopelessness
to be a risk factor for long-term suicide risk (Beck et al 1985, Beck et al 1990, Fawcett et al 1990),
and a retrospective controlled study of schizophrenic inpatients showed those who subsequently
committed suicides within varying time periods to differ from non-suicides in base-line
hopelessness  (Drake & Cotton 1986). Among subjects with alcoholism the findings of

hopelessness as a predictor of suicide have not been consistent (Beck & Steer 1989, Young et al

1994).
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1.4.5 Adverse life events

Adverse life events are reported to associate with a variety of illness outcomes, including the onset
or relapse of psychiatric disorders (Paykel et al 1969, Paykel & Dowlatshahi 1988). They are also
an established risk factor for suicide among persons in the general population (MacMahon & Pugh
1965, Bunch 1972, Hagnell & Rorsman 1980, Shafii et al 1985, Kaprio et al 1987, Brent et al
1993b), as well as among psychiatric patients (Bolin et al 1968, Humphrey 1977, Pokorny &
Kaplan 1976, Fernando & Storm 1984). They are suggested to function as precipitating factors in
the suicide process by interacting with other risk factors for suicide, while social support may
modify the impact of life stresses by functioning as a protective factor (Paykel et al 1969,

Heikkinen et al 1993).

1.4.6 Familial factors

Suicidal behavior tends to cluster in families. A prospective follow-up study of psychiatric patients,
which included also a group of suicide victims, showed an increased risk of suicide among the
first-degree relatives of both groups compared to the control patients” relatives (Tsuang 1983).
Retrospective studies with age-matched general population controls have also shown that family
history of completed suicide or suicide attempt and/or affective disorder is a marker for high risk
of suicide in the proband (Brent et al 1994, Cheng 1995, Gould et al 1996, Brent et al 1996). In
youth this has applied even after adjusting for differences in the rates of familial and proband DSM-

axis I and Il disorders (Brent et al 1996).

For non-genetic familial transmission mechanisms among young people, negative family
environment and decreased and less satisfying communication with parents are suggested to
explain the increased risk of suicide in families with psychiatric histories (Gould et al 1996). The
suggestion of genetic transmission comes from adoption studies, and twin studies have suggested
monozygotic twins to have a greater concordance for suicidal behavior than dizygotic twins (Roy
et al 1997). Molecular genetic studies of polymorphisms of the tryptophan hydroxylase gene which
controls serotonin metabolism have also shown an association with suicidal behavior (Nielsen et al
1994, Mann et al 1997). Although there is a suggestion of a genetic susceptibility to suicide, the
transmission mechanisms and subject of transmission (e.g. genetic predisposition for psychiatric
disorder or suicide) for the phenotype of suicidal behavior remain unclear (Brent 1996, Roy et al

1997).
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1.4.7 Biological markers for suicidal behavior

The two main strategies used to study the neurobiology of suicide are neuroendocrine challenges
(e.g. HPA-[hypothalamic-pituitary-adrenal] axis) and neurotransmitters (e.g. serotonin measures).
The majority of the studies have concentrated on the serotonin (5-HT) system. In suicide attempters
reduced amounts of a 5-HT -metabolite, S-hydroxyindoleacetic acid (5-HIAA), have been found
consistently in the cerebrospinal fluid (CSF). The most lethal suicide attempts have been associated
with the lowest levels of 5-HIAA. Lowered 5-HIAA levels in CSF have been found in suicide
attempters with personality disorders, major depression, alcoholism and schizophrenia (Asberg
1997, Mann 1998). Further evidence comes from several studies of psychiatric patients, in which
low CSF 5-HIAA was a marker for high suicide risk in suicide attempters (Asberg 1997).
Aggression dyscontrol may partly explain the association of low serotonin with suicidal behavior
(Linnoila & Virkkunen 1992). Nonhuman primate studies indicate that factors related to genetics,
rearing, cholesterol, and stress can lower CSF 5-HIAA (Arango et al 1997). Altered HPA
activation is also reported in suicidal behavior. It may be linked by elevated CRH (corticotrophin-
releasing factor) to clinical severe anxiety and agitation. It has yet to be determined, whether and
how these are different from the neurochemical changes associated with the psychopathology of
psychiatric disorder that may have generated the suicidal ideation in the first place (Arango et al

1997).

1.5 Suicide prevention in mental disorders

Suicide is an outcome of a process involving a complex interaction of sociodemographic,
psychiatric, familial, biological and situational factors. There is large body of research devoted to
these risk factors. However, the knowledge deficit about specific causal risk factors and protective
factors in suicide inevitably creates a lack of potency in suicide prevention. Structuring effective
prevention programs requires a focus on causal risk factors rather than more unspecific risk factors
(Kraemer et al 1997). Thus the need to identify and specify the characteristics of persons at high
risk of suicide remains crucial. On the basis of the findings about risk factors or markers for
suicide, hypotheses for psychiatric suicide prevention interventions have been formulated both at
the individual and population level (Hawton 1987, Jenkins 1994, Gunnel & Frankel 1994, Lewis et
al 1997).
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Most of the knowledge about suicide risk factors is based on long-term studies producing
information on predisposing factors for suicide. These are likely to differ from short-term risk
factors that may also function as precipitating or triggering factors (Hawton 1987, Fawcett et al
1990, Jenkins 1994). In an individual (as opposed to population), most practical opportunities for
suicide prevention are related to clinical and short-term suicide risk factors. Clinical risk factors
include the presence and severity of only psychiatric disorder, the intensity of suicidality, and the
degree of hopelessness. Since the primary prevention of factors relating to suicide risk is not
feasible, the suggested preventive strategies have aimed at better treatment and cure, or better

coping, among high-risk individuals (Appleby 1992, Jenkins 1994, Linehan 1997).

The evidence for the efficacy of suggested suicide prevention interventions is still limited and
suggestive (Gunnel & Frankel 1994, Linehan 1997, Goldney 1998). Adequately controlled,
randomised prospective studies would be required to examine the impact of these treatments on
suicide, but these are generally not feasible. However, this does not imply that such interventions
cannot reduce the rate of suicidal deaths. Among the factors that could be influenced by suicide
prevention interventions,” are psychiatric treatments of mental disorders or suicidal behavior

(Gunnel & Frankel 1994, Jenkins 1994),

1.5.1 Individual level

1.5.1.1 Factors relating to treatment of mental disorders

This strategy assumes that suicidal behavior is a symptom or complication of a mental disorder,
whose effective treatment leads to a reduction in suicidality (Linehan 1997). The importance of
psychiatric assessment of suicidal people was suggested by a naturalistic study of hospital referred
suicide attempters with high intent in follow-up, those with psychiatric assessment showed a lower

risk of suicide than those without (Suokas & Lonngvist 1991).

Inadequate antidepressant treatment among depressed suicide victims has been a consistent finding
in cross-sectional clinical and psychological autopsy studies in general population. A high suicide
rate in major depression has been suggested to be due to non-diagnosis of the disorder (Modestin
1985, Rihmer et al 1990), inadequate dosages of antidepressants (Barraclough et al 1974, Modestin
1985, Rihmer et al 1990, Isacsson et al 1994, Tsometsi et al 1994a, Cheng 1995), medication non-
compliance (Barraclough et al 1974, Isacsson et al 1994, Cheng 1995), or inadequate treatment

supervision (Isometsé et al 1994a, Cheng 1995). In a high-risk group of discharged psychiatric
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patients, a lower proportion of suicide victims received pharmacotherapy and lithium than non-
suicide cases (Modestin & Schwarzenbach 1992). Findings relating to inefficient treatment of

depression have also applied among living depressed people (Keller et al 1986).

Possibly due to the relative rarity of suicidal behavior, there is no evidence from follow-up studies
for the effect of antidepressive medication in reducing suicide attempts or suicide in depressed
people (Beasley et al 1991), whereas there is evidence for its effectiveness in reducing suicidal
ideation among the depressed compared to placebo (Beasley et al 1991, Tollefson et al 1993,
Malone 1997). However, among suicidal patients without current major depressive disorders or
psychosis, evidence for decreased suicidal behavior in short-term follow-up has been reported in
a double-blind placebo-controlled study of SSRI (selective serotonin reuptake inhibitor)
antidepressant treatment (Verkes et al 1998). In patients with personality disorders, too, neuroleptic
flupenthixol injection was reported to decrease suicidality compared to placebo during six months

of treatment (Montgomery & Montgomery 1982).
1.5.1.2 Factors relating to coping among high-risk persons

These strategies hypothesize that offering better coping strategies or support systems to suicidal
patients can lead to a reduced incidence of suicide. However, no data are yet available from
controlled studies. Recent reviews of controlled randomized trials of various psychosocial
treatments for suicidal patients have suggested weak evidence for reduceds rates of repeated
parasuicide in some treatment groups, although uncertainty remains about which forms of
treatments are effective (Linehan 1997, Hawton et al 1998). Dialectic behavioral therapy, which
resembles cognitive therapy, as well as problem solving therapy have shown some signs of efficacy

(Hawton et al 1998).

A review by Lester (1997) of the effectiveness of suicide prevention centers on suicide rates found
a small, but inconsistent preventative effect. However, these studies were ecological in nature,
providing only correlational information rather than any cause-effect conclusions (Lester 1997). In
an early study, a trend towards reduced rates of suicide was reported after simply sending
nondemanding letters and making brief phone calls to persons at high suicide risk who had refused

treatment (Motto 1976).
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1.5.2 Public health level

1.5.2.1 Primary care of mental disorders

The biggest task for suicide prevention at the public health level is dealing with high rates of
depressive disorders, which have also been assessed as creating the greatest burden for public
health generally among the psychiatric disorders (Murray & Lopez 1997). A population level
approach to suicide prevention has been suggested with the aim of reducing the rate of depression
in the general population, but the effectiveness of the programmes involved would depend on the

degree of causality between depression and suicide (Appleby 1992).

It has been shown that a minority of persons suffering from non-psychotic mental disorders have
had a contact with health care systems in cross sectional studies (Lehtinen et al 1990b, Regier et al
1993, Kes;ler et al 1994). Most lifetime treatment contact has been reported delayed, the median
delay time between 6 and 14 years (Kessler et al 1998). Among depressed persons themselves, the
perceived need for seeking treatment for depression maybe rather low (Lehtinen et al 1990b,
Isometsi et al 1997, Greenfield et al 1997). The ability of general practitioners to detect mental
disorders in primary health care also varies greatly (Joukamaa et al 1995). Voluntary community-
based screening for depression may be a promising method for bringing certain untreated

depressed individuals to treatment (Greenfield et al 1997).

About 40% of people who later commit suicide have sought help from primary or specialist health
care during their last month, and two-thirds of these have suffered from depression (Isometsi et al
1995a). Up to 20% of suicide victims have visited primary health care services during their last
week (Pirkis & Burgess 1998). However, according to prescription databases and toxicologic
screenings at the population level, the proportion of suicide victims who have been receiving and/or
taking antidepressant medication has been very low (Marzuk et al 1995, Isacsson et al 1997,
Ohberg 1998). There is some evidence for the efficacy of post-graduate education of primary
health care clinicians in early detection, diagnosing and better treatment of depression, reflected in
diminished suicide mortality. The effect of one educational intervention seemed to be of short
duration, and thus should be repeated at intervals (Rutz et al 1989, Rutz et al 1992, Rihmer et al
1995). Further, improved prescription of antidepressants as a means of reducing suicide mortality
among depressed people has been suggested in ecological studies by low rates for suicide among
treated compared to non-treated depressed people (Isacsson et al 1996), and by reduced suicide
rates coinciding with increased antidepressant sales in Nordic countries and Hungary during 1990°s

(Isacsson & Bergman 1998).
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1.5.2.2 Psychiatric care

In Finland, less than half of suicide victims with major depressive disorder have been in contact
with psychiatric care at the time of suicide (Isometsd et al 1994a). There is some evidence that
special clinics in psychiatric care for high risk populationsmay be able to decrease suicide rates. In
high risk groups of patients with major affective disorders good monitoring and maintenance of
Jithium care in special clinics has associated with a lower suicide mortality risk than expected
(Miiller-Oerlinghausen et al 1992, Miiller-Oerlinghausen et al 1996, Tondo et al 1998). This may
be explained by many mechanisms: reduced recurrences of illness, compliant patient population,
better suicide prevention in special clinics, and the effects of lithium on suicidal behavior (Ahrens
et al 1993). It has been suggested that better referral to psychiatric care among high suicide-risk
individuals would explain the recent 20% drop in suicide rate in the Netherlands correlating
positively with a concurrent increase in psychiatric hospital suicides . A high ratio of treated to non-
treated patients at high-risk of suicide may be a good indicator at the population level of improved

suicide prevention (Kerkhof & Clark 1998).

The postdischarge period after psychiatric inpatient careis known to be a period of high suicide risk
for these patients. Thus increased monitoring and care around the time of discharge may be
beneficial in suicide prevention. Predictive risk factors in the discharged population at the
individual level need to be further studied to identify high-risk subgroups (Goldacre et al 1993,
Isometsi et al 1993, Gunnel & Frankel 1994, Dennehy et al 1996).

1.5.2.3 Restriction of suicide methods

Due to the overall small sizes of identified high risk populations, such as recently discharged
psychiatric patients or parasuicidal people, it has been suggested that restricting the general
availability of suicide methods may have the greatest potential to reduce suicide rates (Gunnel &
Frankel 1994). The restriction of suicide methods as a means of suicide prevention is based on the
idea that suicidal intention may vary over time within individuals (Murphy 1994). There is evidence
that restricting the availability of methods for suicide can prevent some suicides. For example,
barriers at commonly used high jumping sites (O"Carroll et al 1994), and more restrictive gun
ownership laws have been found to decrease suicides by these methods (Marzuk et al 1992).
However, such interventions may only be effictive temporarily as other methods are utilized instead

(Marzuk et al 1992, Gunnel & Frankel 1994, Ohberg et al 1995, Isometsd & Lonnqvist 1998).
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In psychiatric hospitals restricting available suicide methods in the ward environment may reduce
suicides when treating patients (Goh et al 1989). Furthermore, the prescription of psychiatric
medication should be carefully planned and monitored when treating high-risk groups: taking both
the efficacy and toxicity of the specific agent must be taken into account, as well as limiting the
quantities of toxic agents prescribed at one time (Gunnel & Frankel 1994, Jick et al 1995, Henry et
al 1995, Isacsson et al 1997, Ohberg 1998).

2. SCHIZOPHRENIA

2.1 Concept of schizophrenia

The diseases of brain and mind have preoccupied humanity throughout history. Syndromes that can
be recognized as forms of psychosis already appear in the writings of Hippocrates. Attempts to
classify severe mental disorders, and later schizophrenia, have always attracted controversy about
their nature. At the turn of this century Emil Kraepelin (1919) introduced the first widely accepted
delineation for "dementia praecox" later to become schizophrenia. He introduced a dichotomy
between conditions characterized by mental deterioration, and those with more periodic forms of
mania and melancholia. In the beginning of this century Eugen Bleuler (1950) enlargened and
deepened the ideas of Kraepelin by retaining the separation from manic depressive psychosis, while
pointing out that affective symptoms could coexist during the disorder. He renamed the disorder as
schizophrenia to highlight the primary symptomatology of severe fragmentation of thinking and

personality (Andreasen 1995a, Wing 1995, Andreasen 1997).

Currently, schizophrenia is considered as a heterogeneous clinical syndrome with diverse disorders
of perception, inferential thinking, goal-directed behavior, and emotional expression. None of the
clinical features is pathognomonic of schizophrenia, and all known biological and psychological
tests lack some sensitivity and specificity in the diagnosis. At the present, schizophrenia is a
diagnosis of exclusion that also requires a combination of psychotic symptoms. The first step
toward the diagnosis is to exclude psychoses with known organic causes. The second is to

differentiate psychoses associated with affective disorders from that associated with schizophrenia.
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The duration and relationship of mood symptoms to psychotic symptoms are considered to be
distinguishable between affective and schizophrenic disorders. In schizophrenia, affective
symptoms, if they occur, are considered to be of shorter duration than psychotic symptoms during

the illness course (Carpenter & Buchanan 1994, Andreasen 1995a).

2.1.1 Current diagnostic classifications of schizophrenia

The concerns regarding inconsistency in reliability and validity of schizophrenia prompted the
World Health Organization (WHO) and the American Psychiatric Association (APA) Lo produce
criterion-based systems for diagnosing schizophrenia. The evolving concept of schizophrenia has
been reflected in the changes in the different editions of these classification systems. For example,
since the introduction of DSM-III in the 1980°s (APA 1980), followed by its further editions DSM-
II-R (APA 1987) and DSM-IV (APA 1994), schizophrenia has been classified in narrower terms
emphazing inits chronic course (Carpenter & Buchanan 1994, Andreasen 1997). The diagnostic
system introduced by Feighner 1972, which was further elaborated into the Research Diagnostic
Criteria (RDC; Spitzer et al 1977) also employs restrictive criteria, and has been widely used in

research (Andreasen 1997).

The most recent versions of the currently used diagnostic classification systems are ICD-10 (WHO
1992) and DSM-IV (APA 1994). These diagnostic criteria have been widely accepted for the
purposes of case identification and treatment. The symptoms and their mode of selection for
schizophrenia diagnosis are similar in DSM-III-R, DSM-IV and ICD-10. For the diagnosis of
schizophrenia, a combination of two symptoms of positive or negative type is required, but only
one symptom if it is considered to be "typically" schizophrenic in the active phase of illness (APA
1987, WHO 1992, APA 1994). DSM-IV criteria require an increased duration of active-phase
symptoms from DSM-III-R s one week to one month. This change was suggested to reduce false
positive diagnoses (in approximately 10%) due to substance-induced psychoses, and to increase
compatibility with ICD-10 diagnostic criteria for research (WHO 1993). New course specifiers
have also been adapted from ICD-10 to DSM-IV. The introduction of DSM-IV, however, has not
been found to improve the agreement between DSM-III-R and ICD-10 (APA 1994, APA 1998).
The main differences between the two systems are the requirement of an illness duration of six
months in DSM-IV, compared to only one month in ICD-10, and of deterioration in functioning in
DSM that is not mentioned in ICD. The DSM-classification of schizophrenia is thus narrower than

that of ICD (Carpenter & Buchanan 1994, Andreasen 1995a, APA 1998).
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2.2 Incidence and prevalence of schizophrenia

Different definitions of schizophrenia as well as varying methods of ascertainment between studies
internationally make interpretations about the epidemiology of schizophrenia difficult. It is
estimated using restrictive criteria for schizophrenia that the incidence of or morbidity risk for
schizophrenia is 0.1/ 1000 population per year (range 0.07-0.14) (Héfner & an der Heiden 1997).
Regional incidence rates appear to be stable over time. The main age range with the highest risk of
schizophrenia is 20 to 35 years. Prevalence is a combination of both incidence and length of
illness. Length of illness may vary due to differences in mortality rates and treatment, making
prevalence comparisons difficult (Hédfner & an der Heiden 1997). Estimates of life time prevalence
of DSM-IIT or DSM-III-R schizophrenia in USA have been 1.1-1.3% (Keith et al 1991, Kendler et
al 1996), while the range across studies and countries has been from 0.2% to 2.0% (APA 1994). In
Finland, the prevalence of schizophrenia is estimated to be 1.3 % (Lehtinen et al 1990a, Hovatta et
al 1997). In Finland and Sweden some local genetic isolate populations have been found to have a

notably higher prevalence of schizophrenia (Book et al 1982, Hovatta et al 1997).

Although the lifetime prevalence of schizophrenia is approximately only 1% in the general
population of most countries, it imposes a large burden of suffering and need for services due to the
enormous morbidity and long-term chronic disability of persons with it, but it also burdens carers,
the health service and society at large (Murray & Lopez 1997). In UK in 1992/93, patient care,
pharmaceuticals and social services for schizophrenia cost £810.0 million, accounting for 2.8% of
all National Health Service budget. Besides, not all the costs of schizophrenia can be expressed in
monetary terms, but are significant in terms of quality of life for the patient and carer (Knapp
1997). In Finland, about 20% of schizophrenic patients have been evaluated as having unmet needs
related to the basic self-care skills needed for living independently in the community, and 25% of
the patients” unmet needs concerned assessment or intervention of psychotic symptoms. Two-thirds

of the relatives experienced a burden related to the patients” illness (Honkonen 1995).

2.3 Etiology of schizophrenia

The observation that schizophrenia is differentially distributed in certain populations has led to the
identification of markers for high risks. Genetic factors interacting with the environment are an
established marker for high risk of schizophrenia. A genetic contribution to schizophrenia has been

shown in family studies, where biological relatives of patients are at increased risk of the disorder.
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This is also supported by findings from adoption studies, as well as twin studies (McGuffin et al
1995, Cannon et al 1998). However, there is not yet information regarding the specific genetic base
of schizophrenia. The problems that genetic studies face concern an inadequate description of the

phenotype, and division of various phenotypes into relevant subgroups (Hovatta 1998).

Evidence of a neurodevelopmental basis for schizophrenia is substantial, and comes from findings
of studies on maternal influenza during mid-pregnancy, gestational and obstetric complications,
minor physical abnormalities, as well as neuropathological deviations in postmortem studies,
structural and functional imaging studies in patients with schizophrenia. A higher frequency of
winter and spring births among subjects with schizophrenia may reflect the higher rate of viral
infections during the second trimester of maternal gestation. The findings suggestive of
neurodevelopmental etiology in schizophrenia are still being challenged for definition of the nature
of the primary etiological events and also to specify their relation to the evolution of symptoms and

illness course (Mednick et al 1988, Waddington 1993, Isohanni et al 1995, Weinberger 1995).

Neurochemical theories of schizophrenia have long centered around altered dopaminergic
function. Studies using positron emission tomography for visualizing the binding of antipsychotic
drugs to dopamine receptors in the brain have given strong support for the hypothesis that
neuroleptic action is related to interference with dopamine receptors in the brain. However, the
precise role of dopamine in the pathophysiology of schizophrenia remains unclear (Sedvall & Farde
1995). There is much evidence also to suggest interactions between brain monoaminergic systems,
whereby they can effectively alter dopaminergic activity (Owen & Simpson 1995). Clinical studies
have yielded benefits of serotonin 5-HT, antagonists in schizophrenic patients, and the search for
disturbed mechanisms of the serotonin system continues (Sedvall & Farde 1995). Glutamate is the
primary excitatory neurotransmitter of pyramidal neurones within the cerebral cortex. It functions
in integrating the cortical association areas. There is evidence for alteration in glutamatergic
transmission in schizophrenia, too. Some neuropeptides have also been shown to interact with
dopamine in the brain. Clinical evidence of therapeutic efficacy supporting the glutamate or
cholecystokinin peptide hypotheses has not been validated (Owen & Simpson 1995, Sedval &
Farde 1995).

Immunological basis for schizophrenia has been suggested on the basis of findings of
abnormalities of immune function due to virus infection altering the genome, immunopathology
activated by a viral infection, autoimmune mechanisms, and a secondary influence of maternal viral

infection (Carpenter & Buchanan 1994).
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Psychosocial theories of causal inferences in schizophrenia have been difficult to evaluate
scientifically. There is considerable interest in how the psychosocial stresses and vulnerability to
schizophrenia precipitate psychosis, emphasizing the importance of monitoring the patients’
reactions to their environment rather than childhood psychosocial factors (Carpenter & Buchanan
1994). Although the evidence for life events as an etiological factor for schizophrenia remains
uncertain, the onset of the illness and changes in its symptoms have both been associated with
stressful life events (Lukoff et al 1984, Norman & Malla 1993a, Bebbington et al 1993). The
importance of life events in schizophrenia relapse may depend on patients” characteristics, e.g.
illness course, medication status, treatment status and social factors (Birley & Brown 1970, Leff
1973, Lukoff et al 1984, Ventura et al 1992, Hirsch et al 1996). Expressed emotion (EE) is a
measure of negative emotional family environment (Vaughn & Leff 1976). This has been
demonstrated to be a reliable psychosocial predictor of relapse in schizophrenia (Butzlaff & Hooley
1998), supported by the Finnish adoption study finding of higher rates of schizophrenia among

adoptees of dysfunctional adoptive families (Tienari 1991).

2.4 Mortality in schizophrenia

Schizophrenia is associated with an increased risk of premature death from both natural and
unnatural causes. It is not known how the mortality of schizophrenia has been affected by the
introduction of antipsychotic drugs or by deinstitutionalization. The mortality rate of more recent
cohorts with schizophrenia is lower than those of asylum cohorts, but due to the effects of
confounding variables and selection bias, reliable comparisons cannot be made. Meta-analyses of
follow-up mortality studies in schizophrenia since the 1950°s have reported that 38%-41% of the
total excess mortality is accountable for by unnatural causes, which is 4.3 times more than expected
(Brown 1997, Harris & Barraclough 1998). 28% of the excess mortality in schizophrenia, and 12%
of all deaths were attributable to suicide, which is the largest cause of premature death in
schizophrenia (Brown 1997). The risk of suicide in schizophrenia has been estimated to be 8.4 - 9
times that expected in follow-up (Brown 1997, Harris & Barraclough 1998), while the excess
natural mortality may be explained by unhealthy diet, lack of exercise, or frequent use of tobacco

and alcohol (Simpson 1988, Brown 1997).
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2.5 Outcome in schizophrenia

2.5.1 Outcome and phenomenology of schizophrenic symptoms

Signs and symptoms are essential to the diagnosis of schizophrenia in most nosologic systems. In
DSM- II-R, DSM-IV and ICD-10 the predominant cross-sectional qualitative symptoms of
schizophrenia are further classified as subtypes. By these classifications, subtypes may change over
time. The distinction in severity tends to be most robust between paranoid and disorganized
subtypes. Despite the wide use of these traditional subtypes , only some characteristics of cross-
sectional psychopathology have significance in the long-term outcome of schizophrenia. In
general, these characteristics have yet to prove useful for the purposes of treatment, explaining
pathophysiologic processes, or genetics (Carpenter & Buchanan 1994, Moller & Zerssen 1995,
Liebermann 1995).

In the 1970s, Strauss and coworkers prompted the revival of of the ideas of a 19th century
neurologist, Jackson, about symptom distinctions in schizophrenia (Strauss et al 1974). They
proposed three symptom manifestations in schizophrenia to be relevant for prognosis and outcome:
positive symptoms, negative symptoms, and disordered relationships. Crow’s formulation of
positive/negative syndrome hypothesis attracted more attention in 1980 (Crow 1980). It produced
many studies that subsequently refined the model to include the third symptom constellation of
disorganization. This three symptom domain model has later been validated (Liebermann 1995,
Andreasen et al 1995b). Positive symptoms include hallucinations, and delusions; disorganized
symptoms often included under positive symptoms comprise disorganized speech/ positive formal
thought disorder, disorganized behavior, and inappropriate affect, and negative symptoms include
anhedonia, avolition, affective flattening and alogia. The negative symptom domain has been
further elucidated to include a group of primary negative symptoms, " a deficit state" (Carpenter et
al 1988). There is already some evidence for the symptoms in each domains are differentially
associated with specific neurobiological, illness course, and treatment response measures
(Liebermann 1995, Davidson & McGlashan 1997, Ratakonda et al 1998). However, the specificity
of these symptom domains for schizophrenia diagnosis has recently been questioned (Ratakonda

et al 1998).
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2.5.2 Outcome and premorbid, illness onset, and illness course measures

It is difficult to compare follow-up studies of schizophrenia due to differences of method, and to
varying diagnostic criteria, outcome definitions, instrumentation, strategies for dealing with missing
and deceseased subjects, protocols for collecting of follow-up information, and treatment eras. In
addition, when course is an element of the definition, circular reasoning may take place (Strauss &

Carpenter 1972, Angst 1988, McGlashan 1988).

A review of follow-up studies within the last 8 years concluded that there seems to be
heterogeneity in long-term outcome for individuals with schizophrenia within each study sample,
regardless of treatment setting. (Davidson & McGlashan 1997). The onset may be abrupt or
insidious, but the majority of the patients show some type of prodromal phase of illness, and
eventually the appearance of some active-phase symptoms marks the disturbance as schizophrenia.
Some persons display exacerbations and -remissions, while others remain chronically ill. If
deterioration occurs, it does so in the early years, with stabilization of impairment after 5 to 10
years of illness and some gradual improvement subsequently (Ciompi 1980, Carpenter &
Kirkpatrick 1988, Breier et al 1991). An active disease and deterioration process seems to be
established by the onset of psychosis. Late in the illness there is a tendency for the psychotic
symptoms to become less intense. In 5 to 15 % of patients, a relatively severe psychosis is
continuous (Carpenter & Buchanan 1994, Davidson & McGlashan 1997). These findings on illness
course are also in line with findings in a follow-up study of a Finnish DSM-III schizophrenia

sample (Kuusi 1986).

Specific psychopathological predictors seem weaker in their predictive power for the overall
outcome than the clinical history and social adaptation. The favourable prognostic significance of
better premorbid social and work functioning, as well as acute illness onset, older age at onset, and
precipitating factors at the time of illness onset have been reported by several studies (Ram et al
1992, Méller & von Zerssen 1995, Davidson & McGlashan 1997). McGlashan (1986) suggested
that outcome in schizophrenia also varies at different follow-up points. In the first decade of
follow-up premorbid functioning, in the second decade family functioning, and in the third decade
and beyond family genetics, have the greatest impact on outcome . The sociocultural setting was the
best predictor of outcome in the WHO studies at 2- and 5-years follow-up. A more favourable
outcome for individuals with schizophrenia in the non-industrialized than industrialized world was

reported (Leff et al 1992), although this finding was later questioned (Edgerton & Cohen 1994).
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2.5.3 Outcome and comorbidity
2.5.3.1 Depressive syndrome

Mood disorders are conventionally viewed as nosologically distinct from schizophrenia, yet
depressive signs and symptoms are evident during the course of schizophrenia. In a review by Siris
(1995), estimates of depressive syndrome during the illness course of schizophrenia vary from 7%
to 65% depending on the patient sample and criteria used for definition of depression, the modal
rate being at 25 %. The rate of depressive syndrome has been estimated to range within 25% -50%
among patients in the active phase of illness (Barnes et al 1989). First episode schizophrenia
patients in the active illness phase are reportedly frequently depressed, the depression often
resolving as the psychosis remits (Leff et al 1988, Koreen et al 1993). Depressive symptoms during
the acute phase and short term follow-up in the first episode wére more severe than among a

multiepisode group of schizophrenic patients (Addington et al 1998).

Depressive symptoms have also been reported to occur as a "postpsychotic depression” during
remission from an acute episode (McGlashan & Carpenter 1976, APA 1994). Patients on
maintenance neuroleptic treatment for schizophrenia and having comorbid depressive syndrome in
the postpsychotic illness phase have been found to have higher rates of relapse (Johnson 1988),
suicide attempts and suicide (Roy et al 1983a, Drake et al 1984 ). However, somewhat contrasting
with this, affective symptoms during the illness course appear to be predictive of a more favourable
outcome overall (Davidson & McGlashan 1997). This discrepancy may be related to the stage of

illness at which the patients were assessed (Koreen et al 1993).
2.5.3.2 Psychoactive substance use disorders

Psychoactive substance use disorders are common comorbid conditions in patients with
schizophrenia. In clinical patient samples the life time prevalence of DSM-II-R diagnosis of
alcohol use disorders have been estimated at about 50%, with DSM-III-R current alcohol use
disorders affecting among 18% - 35% (Mueser 1990, Drake et al 1990, Fowler et al 1998). Alcohol
use disorders have often been associated with various poor outcomes: treatment non-compliance,
more frequent relapses and hospitalizations, depressive symptoms, suicide, violent and criminal
behavior, homelessness, and increased rates of tardive dyskinesia, although the direction of
influence is unknown in these (Rich et al 1988, Drake et al 1990, Eronen et al 1996a, Fowler et al

1998). However, some studies have not found a high rate of substance dependence or abuse to be
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strongly associated with adverse illness course in schizophrenia. This has been explained by
selection biases in some clinical patient samples towards more negative outcomes (Fowler et al

1998).

2.5.4 Outcome and treatment of schizophrenia

In follow-up studies, good outcome in schizophrenia has often been predicted by treatment
measures: shorter duration of first hospitalization, shorter duration of untreated illness, and rapid
treatment response (Ram et al 1992, Moller & von Zerssen 1995, Davidson & McGlashan 1997).
Research has started to focus on early detection and intervention during or prior to the first
schizophrenia episode due to the mounting evidence for the presence of an active illness and
deterioration process early in the course of illness, and for the negative impact of untreated
psychosis on outcome (Davidson & McGlashan 1997). While medication generally produces a
faster remission of the illness with a considerable decrease in the severity of positive symptoms, the
majority of patients cannot be considered cured (Hirsch & Barnes 1995). Despite routine use of
neuroleptics and other contemporary therapies, reported average clinical outcomes have worsened
in the past decade. This may be due to diagnostic changes, biased availability of more chronic or
severe cases in follow-up studies as an effect of responsiveness to treatment, or changes in

treatment organizations (Hegarty et al 1994).

The general goals of treatment are to decrease the frequency, severity, and psychosocial
consequences of the episodes in order to maximize psychosocial functioning between them. The
specific goals of the treatment depend on the phase of the illness and other specific characteristics
of the patient (APA 1997). In line with this, the Finnish National Schizophrenia Project has
emphasized the "need-adapted"” treatment of schizophrenic psychoses, to stress the importance of
integrating various treatment modalities according to both the patients” and their families actual and

changing needs (Alanen et al 1991, Alanen 1997).

2.5.4.1 Antipsychotic treatment

Conventional antipsychotic medications act by blocking dopamine D,-receptors at high rates
throughout the brain, and their therapeutic activity is presumably related to such blockade in the
mesolimbic system. With conventional dopamine-blocking antipsychotics about 30% - 40 % of the
patients have an inadequate or poor response (Pickar 1995), although the percentage would be

considerably higher if the definition of poor treatment response also included negative symptoms
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and cognitive dysfunction. A smaller proportion of patients (5% - 20%) have been refractory to
treatment from their first episode of illness, whereas the remainder develop resistance over the
course of their illness (Licberman et al 1998, Meltzer et al 1998a). All types of acute
extrapyramidal syndromes have been common in 2% to 90% of patients, whereas the prevalence
of tardive dyskinesia occurring during extended neuroleptic therapy is estimated to be 15% - 20%

(range 0.5% - 100%)(Casey 1991).

The comparison of clinical efficacy of various antipsychotic drugs faces the familiar problems of
converting dose equivalents (Rey et al 1989). In subsequent studies, no significant differences in
the efficacy of the various conventional neuroleptics have emerged (Kane 1996). However, in
patients who have been treatment resistant for conventional neuroleptics, an effective response to
clozapine has been reported in 30% - 61% (Kane et al 1988, Licberman et al 1994). During the
1990s clozapine-like "atypical antipsychotics" that are less likely to produce neurological side-
effects have been developed. This characteristic is suggested to be due to the balance of low D,/
high 5-HT,A receptor antagonism. There is a hope that better tolerance of these drugs and maybe
better efficacy in preventing relapses and in reducing negative symptoms would improve the overall

outcome in schizophrenia (Huttunen 1995, DeQuardo & Tandon 1998).

There is plenty of evidence of the short-term efficacy of both conventional and atypical
antipsychotics is in reducing positive symptoms, but it is quite limited for other outcomes
(Schooler 1997). Approximately 60% of patients in the acute illness phase treated with
conventional antipsychotic medication improve substantially, compared to only 20% of patients
treated with placebo (Gilbert et al 1995). Long-term efficacy has usually been measured by
reductions in either relapse rate or rehospitalization rates among treated patients over the course of
several years. Double-blind studies show that 30-80% of patients relapse if they are untreated with
conventional antipsychotics in a follow-up of one to two years (Kane et al 1982, Crow et al 1986,
Jolley 1990, Herz et al 1991, Hogarty & Ulrich 1998). A meta-analysis of neuroleptic withdrawal
in schizophrenic patients showed relapse rate increasing with the length of follow-up (Gilbert et at
1995). There is not yet enough available evidence to evaluate the long-term efficacy of atypical
neuroleptics in the outcome of schizophrenia (Schooler 1997). There is little evidence that adding
adjunctive agents to standard neuroleptics will dramatically change the somatic treatment of
schizophrenia. Adjunctive agents that have shown some promise are benzodiazepines, lithium, and
carbamazepine. Electroconvulsive treatment (ECT) is most likely to benefit those with catatonia,

affective symptoms, or a short duration of illness (Johns & Thompson 1995, APA 1997).
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Effectiveness in practice may be substantially less than efficacy in clinical trials, possibly owing to
patient heterogeneity, prescribing practices, and noncompliance (Dixon et al 1995a). In the clinical
setting, the individual patient”s acceptance or rejection of prescribed medication has often been the
stongest determinant of the treatment’s effectiveness. Noncompliance is a multifactorial problem
with an estimated prevalence of 50% - 75%. It is affected by psychopathology, medication related
factors, available social support, substance abuse comorbidity and quality of therapeutic alliance
in patients with schizophrenia (Wilson & Enoch 1967, McEvoy et al 1984, Bartké et al 1988,
Buchanan 1992, Bebbington 1995, Weiden et al 1995, Fenton et al 1997a), and accounts for at
least 40% of all relapses in schizophrenia (Weiden & Olfson 1995).

2.5.4.2 Psychosocial treatment

Although pharmacotherapy is effective for treating acute symptoms and reducing vulnerability to
relapses, it does not effectively alleviate psychosocial deficits in schizophrenia, such as
impairments in social skill. Behavioral family therapy or psychoeducation is the most extensively
studied area among the psychosocial treatment modalities in schizophrenia (Penn & Mueser 1996).
There is substantial evidence that long term psychoeducational family interventions may reduce the
rate of patient relapse. These interventions may also improve patient functioning and family well-
being (Dixon & Lehman 1995b, Penn & Mueser 1996). The role of EE as a significant factor in
relapse of schizophrenic illness supports the importance of psychosocial treatments (Butzlaff &
Hooley 1998). There have been few controlled trials of individual or group psychotherapies for
persons with schizophrenia. Such studies are compromised by methodological problems that limit
their generalizability. Reality-orientated approaches appear to be superior to dynamic, insight-
orientated psychotherapies, but further research is needed (Scott & Dixon 1995). Research on
longterm psychosocial skills training models shows that target skills can be trained and maintained
over time, but the clinical benefit of these treatments still needs to be demonstrated (Scott & Dixon
1995, Penn & Mueser 1996). There has been some promise of efficacy for cognitive therapy
techniques in reducing residual delusionally psychotic symptoms, but inconsistent findings in
improving information-processing skills (Penn & Mueser 1996). It has been suggested that
psychosocial treatment would have a strong additive effect on reducing relapse rates in
schizophrenia when used with maintenance drug therapy, but that without medication it would be

as ineffective as placebo (Hogarty & Ulrich 1998).
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2.5.4.3 Treatment of comorbidity

The etiology of depression in schizophrenia is likely to be complex and heterogenous. The
treatment of depression in schizophrenia is still quite controversal. It has been shown that acute
treatment with conventional neuroleptics has often improved the mood symptoms during the active
illness phase (Remington 1995). Atypical antipsychotic agents have indicated efficacy in both
depressive and psychotic symptoms during the active illness course (Tran et al 1997), and also
improved efficacy compared with the conventional antipsychotics (Tollefson et al 1998). However,
up to 25% of patients have shown depression independent of acute exacerbation (Siris 1995). When
depression is considered primary i.e. not related to side-effects of antipsychotic treatment, to
organic factors, or to negative symptoms, some groups of patients are likely to benefit from
antidepressants as adjunctive treatment in the postpsychotic phase of the illness (Siris et al 1987,
Siris 1996). Lithium may have efficacy in the treatment of postpsychotic depression, although
research evidence for this is sparse (Siris 1996). Desipramine has been reported to improve chronic
.anxiety and depression in schizophrenia (Hogarty et al 1995). ECT has also shown some efficacy

in the treatment.of affective symptoms in schizophrenia (Johns & Thompson 1995).

Clozapine treatment has been noted to reduce substance abuse among treatment resistant patients,

suggesting a need for further study (Buckley et al 1994).

2.5.4.4 Deinstitutionalization

Since the 1950s there has been an international trend to reduce mental hospital treatment and
expand community care. This has been supported by various arguments for better quality of life
among the patients with schizophrenia. The development of local mental health centers near
patients homes started at the same time, with recognition of the need for a wide range of services
to meet the needs of the mentally ill (Muijen & Hadley 1995). However, it seems, that ‘with
seriously ill people, particularly those with schizophrenia, have had difficulties engaging with the
community based services (Bacharach 1982). There has also been concern that the reduction in
hospital care has been too rapid as reflected in homelessness, increased crime rates, revolving door
admission patterns, and the consequences of these (Leff 1993, Lamb 1993). It has been suggested
furthermore, that the reduction of psychiatric hospital beds has led to shorter and more frequent

admissions, and thus to an increased risk of suicide (Rossau & Mortensen 1997).
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On the other hand, according to a review of studies of varying treatment models, suggested that
good community services can reduce the number of hospital admissions and length of stay, and are
preferred by users and carers. However, in the absence of adequate resources community care
exposes discharged patients to disadvantages (Muijen & Hadley 1995). These are supported by the
the evaluations of discharged patients and their care by studies from England (Leff et al 1996). It
has also been suggested that in Finland the deinstitutionalism process has been succesful in that
patients with schizophrenia have not been neglected (Salokangas & Saarinen 1998, Tuori et al
1998). However, in Finland the deinstitutionalization process has began a lot later, during the
1980s, than in many other western countries, providing a substantially shorter follow-up time for

patient outcomes (Salokangas & Saarinen 1998).

3. SUICIDE IN SCHIZOPHRENIA

3.1 Suicide mortality in schizophrenia

The risk of suicide in schizophrenia is high; in follow-up studies it is estimated that 10%-13% of all
sufferers commit suicide (Caldwell & Gottesman 1992, Brown 1997). Suicide rates in
schizophrenia vary in follow-up mortality studies between 147-750 per 100 000 persons per year
(Evenson et al 1982, Morrison 1982, Wilkinson 1982, Pokorny 1983, Lim & Tsoi 1991). However,
a recent methodological report claimed that the life time figures for suicide rates are often quoted
too high in the literature for mental disorders. In this article the life time risk for suicide in
schizophrenia was estimated at 4% (Inskip et al 1998). Several factors contribute to variance in
suicide rates across studies, including age and phase of illness of subjects included in the study,
duration of follow-up, source of subjects, and diagnostic methods. Suicide rates are consistently

found to be higher among men than women with schizophrenia (Brown 1997, Risénen et al 1998).

The prevalence of schizophrenia among general population suicides has varied from 2% to 12%
(Robins et al 1959, Dorpat & Ripley 1960, Barraclough et al 1974, Hagnell et al 1979, Chynoweth
et al 1980, Arato et al 1988, Rich et al 1988, Henriksson et al 1993, Cheng 1995). The standardized
mortality ratio (SMR) represents the risk of death compared with the general population of similar

age and sex. In recent meta-analyses, SMRs for suicide in schizophrenia were shown to be 8.4 -
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9.0 times higher than in the general population (Brown 1997, Harris & Barraclough 1997, Harris &
Barraclough 1998). Some studies have reported higher SMRs for women than men with

schizophrenia (Allebeck & Wistedt 1986a, Black & Fisher 1992, Mortensen & Juel 1993).

High suicide mortality in schizophrenia reflects the great burden of the illness on the patient as well
as the consequences for their families. T he monetary costs of suicidal behavior in schizophrenia

are also high (Wyatt et al 1995).

3.2 Previous research on suicide in schizophrenia

In 1911 Eugen Bleuler (1950) described the "suicidal drive" to be the most serious of
schizophrenic symptoms. Although the estimated life time suicide risk in schizophrenia
approaches that for affective disorders, the study of suicide in schizophrenia has not received
comparable attention to that in affective disorders (Miles 1977, Tsuang & Woolson 1978). As in
affective disorders, knowledge about suicide related factors in schizophrenia is important for
obtaining better quality of care in terms of reducing the rate of suicidal behavior in schizophrenia.
Moreover, in the search for models of causative and protective factors for suicide and suicidal

behavior, focusing the studies on all high-risk groups is important.

The classification of suicide in psychoses with command hallucinlaticns or bizarre delusions has
been suggested to be even more difficult than among non-psychotic states due to problems in
determining the intentionality of self-destructive deaths (Banen 1954). Suicide during psychoses
may be more often classified as accidental or undetermined deaths (Weiden & Roy 1992).
However, in a meta-analysis of mortality in mental disordes, SMRs (observed number of deaths
divided by expected number of deaths and multiplied by 100) for violent deaths other than suicide
in schizophrenia (227, 95% CI 207-248) were found to be somewhat similar to those in major
depression (233, 95% CI 166-318), but smaller than in alcohol dependence or abuse (389, 95% CI
368-412; Harris & Barraclough 1998).

Many studies of clinical characteristics of suicide victims with schizophrenia have been
compromised by the relatively small numbers of subjects and thus inadequate representation of
many clinically important subgroups for comparisons, the heterogenous diagnostic critetia used,
selection of suicides among clinical or regional settings and data based mainly on patient records.

Only eight studies (Table 1.) have so far investigated completed suicides using record data and
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samples of 15 or more suicide victims with DSM-III or DSM-III-R schizophrenia (Roy 1982,
Breier & Astrachan 1984, Drake et al 1984, Allebeck et al 1987, Cheng et al 1990, Hu et al 1991,
Lim & Tsoi 1991, Fenton et al 1997b, Peuskens et al 1997). However, four of these studies also
included schizo-affective disorder (Breier & Astrachan 1984, Allebeck et al 1987, Fenton et al
1997b, Peuskens et al 1997) and three included schizophreniform disorder in the sample (Breier
& Astrachan 1984, Allebeck et al 1987, Fenton et al 1997b). Four ICD-8 or ICD-9 based studies
of clinical characteristics of suicide victims with schizophrenia with a sample size of 15 or more
have been published (Wilkinson & Bacon 1984, Wolfersdorf et al 1989, Cannon et al 1991, Rossau
& Mortensen 1997). Psychological autopsy studies of the general population have not been able to
investigate the clinical characteristics of suicide victims with schizophrenia due to small sample
numbers varying from 3 to 17 victims (Robins et al 1959, Dorpat & Ripley 1960, Barraclough et
al 1974, Chynoweth et al 1980, Mitterauer 1981, Arato et al 1988, Rich et al 1988, Henriksson et
al 1993, Cheng 1995, Saarinen 1995, Foster et al 1997).

In the 1960s and 1970s three studies applied the psychological autopsy interview method to
.investigate suicide among clinical samples of patients with schizophrenia, as diagnosed with
varying criteria (Farberow et al 1961, Virkkunen 1974, Yarden 1974). Farberow et al (1961)
studied suicide in 30 males with schizophrenia (non-defined criteria) that occurred during hospital
treatment in 1955-58 in USA. A study from New York described DSM-II schizophrenia patients
at a clinical regional mental health care setting; 20 suicides occurred during the five year follow-up
after inpatient treatment (Yarden 1974). Virkkunen (1974) studied 82 suicides with schizophrenia
and paranoid psychoses that occurred among psychiatric patients during 1969 - July 1971 in the
Uusimaa, Finland (province with the highest number and density of people with a population of
1,014,000 inhabitants in 1969). In this study schizophrenia diagnoses were based on 10 typical

symptoms.

3.3 Risk factors for suicide in schizophrenia

The clinical retrospective studies with sufficient numbers of suicide victims for individual level
analyses have been mainly cross-sectional evalutions of factors or markers at index hospitalization,
or at other clinical reference points using record based data. Thus, the current knowledge of time
related suicide risk factors during the longitudinal illness course among persons with schizophrenia
is very limited. Further, given the broad scale of symptoms, outcomes, and heterogeneity of illness

courses within and between persons with schizophrenia, very little is known about possible varying
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suicide risks among specific subgroups of patients. Compared to affective disorders, very little is

known about possible illness-specific suicide risk factors in schizophrenia (Haas 1997).

3.3.1 Sociodemographic risk factors for suicide in schizophrenia

Among living subjects with schizophrenia female sex and older age at onset are related to
characteristics of good outcome (Bardenstein & McGlashan 1990). As in the general population,
male sex (but younger age) is usually associated with heightened suicide risk in schizophrenia
(Caldwell & Gottesman 1990, Newman & Bland 1991). In the previous studies using DSM-III or
DSM-III-R, the range of mean age was 23.3 years to 41 years at the time of suicide (Roy 1982,
Breier & Astrachan 1984, Drake et al 1984, Cheng et al 1990, Hu et al 1991, Lim & Tsoi 1991,
Fenton et al 1997b). However, the overall effect of high suicide risk at younger age has been
suggested to be less important than other risk factors such as male sex and clinical illness history
(such as: previous suicide attempts, depression, severe physical disorders, and psychiatric
hospitalization patterns) (Rossau & Mortensen 1997). Knowledge about the association and
interaction of age and sex with other clinical characteristics in suicide is still lacking in
schizophrenia, because most studies have been compromised by the relatively small numbers of

subjects and thus inadequate representation of women as well as elderly persons for comparisons.

Persons with schizophrenia are often unmarried and living alone, which applies more often to men
than women (Andia & Zisook 1991). In schizophrenia, the relative risk of suicide among single
males has not been found to be elevated (Breier & Astrachan 1984, Drake et al 1984), but among
women with schizophrenia unmarried, divorced, or widowed status raised the risk of suicide by
almost ten times the expected (Allebeck et al 1987), in line with the general population trend of

marital status and suicide.

3.3.2 Illness related risk factors for suicide in schizophrenia

3.3.2.1 Schizophrenia subtypes and symptoms

Earlier descriptive studies suggested an association of suicide risk with paranoid features of
schizophrenia (Drake et al 1985), with support from a later controlled study by Fenton et al
(1997b), that also indicated for high suicide risk in DSM-II-R paranoid type compared to other
types of schizophrenia. The positive symptoms of suspiciousness and delusions in particular have

been associated with an elevated long-term risk of suicide in follow-up (Fenton et al 1997b). There
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is some evidence for lowered suicide risk in long-term follow-up of patients with a prominent
negative symptom component of schizophrenia, and particularly for the deficit type (Fenton et al

1997b), which is supported by a similar trend in another follow-up study (Black & Fisher 1992).

3.3.2.2 lllness duration, phases, and course

Illness durations of five to ten years tend to characterize many suicide victims with schizophrenia
(Caldwell & Gottesman 1990). Suicide risk in cohorts of first-admission schizophrenic patients
was particularly elevated during the first year after the index admission (Mortensen & Juel 1993).
However, the follow-up time of the subjects and the selection of patients from clinical samples may
affect these findings, since in long-term follow-up, elevated suicide mortality throughout the whole

span of the illness was found (Tsuang & Woolson 1978).

During the course of schizophrenia three distinct phases have been suggested: early phase with a
deteriorating course, middle phase with relatively stable illness course, and later phase that may be
characterized by gradual improvement. Different illness phases during the course of schizophrenia
have also been related to varying predictors of outcome (McGlashan 1986, Breier et al 1991). The
effect of illness duration .with its different phases has not been studied in relation to clinical

characteristics and their association with suicide risk.

Little is known about the course specifiers in schizophrenic suicide due to the small numbers of
suicide victims in most studies, and also to the frequent selection of patients from hospital settings
for follow-up. It has been suggested that suicide risk is higher in chronic RDC schizophrenia with
the gradual type of onset than in other types (Westermeyer et al 1991). Roy (1982) found chronic
illness course with acute exacerbations to increase the risk of suicide four times the expected rate.
In line with this, Rossau & Mortensen (1997) found suicide risk to rise with the number of
psychiatric admissions during the last year. Also, among parasuicidal schizophrenic patients
suicidal behavior was found to occur in the initial phase of psychosis or during subsequent
exacerbations, and occurred more frequently among patients with recurring or periodic type of

illness (Planansky & Johnston 1971).

3.3.3 Comorbidity and suicide risk in schizophrenia

Comorbid depressive symptoms are among the most frequently cited features of schizophrenic

patients who commit suicide according to the majority of studies over the past 30 years (Galdwell
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& Gottesman 1990). The estimates for recent depressive symptoms among suicide victims with
DSM-1I or DSM-TII-R schizophrenia from patient records of last contact before suicide have varied
from 9% - 80 %. Depression has consistently been found to increase the risk of suicide in
schizophrenia (Roy 1982, Drake et al 1984, Cheng et al 1990, Hu et al 1991, Peuskens et al
1997). The large range of reported depressive symptoms is likely to be explained by varying patient
samples, classification of depressive states, and data of varying accuracy and detail in patient
records. At index hospitalization, the proportion of schizophrenic patients with depressive
symptoms among those who committed suicide (12 %) in follow-up was the same as among those
who did not (Lim & Tsoi 1991). A history of depressive episodes has been reported among 27%
- 58% , which is significantly more often than among living comparison patients with schizophrenia
(Roy 1982, Cheng et al 1990, Hu et al 1991), although this is not found in all studies (Allebeck et
al 1987). The proportion of suicide victims with schizophrenia suffering from current depressive

symptoms at the time of suicide is not yet known.

In contrast to depressive syndrome, the findings from substance abuse and suicide risk in
schizophrenia are less consistent. Substance use disorder rates are infrequently reported in studies
of completed suicides in schizophrenia, and those that have been reported vary greatly, maybe due
to selection characteristics of regional and clinical populations. Drake et al (1984) reported a
history of substance abuse among a smaller proportion of suicide victims (33%) than nonsuicides
(44%), supported by a similar finding of less (6% versus 23%) from a study of hospital suicides in
patients with schizophrenia at admission (Wolfersdorf et al 1989). In line with this, Rossau &
Mortensen (1997) did not find comorbid substance abuse relating to high suicide risk when some
other risk factors where taken into account. Only Allebeck and coworkers (1987) have found a
history of alcohol abuse (19%) to increase the risk for suicide in schizophrenia, but only among
male patients. Rich et al (1988) reported a high rate (73%) of current substance abuse among
suicide victims with schizophrenic psychoses (N=8/11) in San Diego, USA. A higher rate of
comorbidity with substance abuse was reported among suicidal patients with schizophrenia than
among non-suicidal controls (Dassori et al 1990). As for current depressive symptoms, there is
little information about the rate of current substance abuse among suicide victims with
schizophrenia. The comorbidity patterns possibly vary with age, sex and their interaction among

suicide victims with schizophrenia, but these are still largely unknown.

The extent and consequences of comorbidity with physical illness in patients with schizophrenia are
generally underrecognized, and it has been suggested that they receive less than adequate health

care for their medical problems (Jeste et al 1996). Natural causes account for 59% of the excess
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of illness pathology was associated with suicidality, including both suicidal thoughts and suicide
attempts, whereas the risk for suicidality was lower among patients with no awareness of these

aspects. However, general awareness of having a mental disorder did not predict suicidality.

3.3.6 Adverse life events and suicide in schizophrenia

The onset of schizophrenia and changes in its symptoms have both been associated with stressful
life events (Lukoff et al 1984, Norman & Malla 1993a, Bebbington et al 1993). Compared to the
general population, the impact of life events on suicide among schizophrenic subjects has been
little explored (Johns et al 1986). Only seven retrospective studies have reported on life events and
completed suicide in schizophrenia (Yarden 1974, Shaffer et al 1974, Breier & Astrachan 1984,
Rich et al 1988, Salama 1988, Cheng et al 1989, Modestin et al 1992b). Subjects who had
experienced life events prior to suicide varied from 12% to 64%. This large variation is probably
partly caused by methodological variations between the studies. Studies involving comparison
groups have reported fewer life events for suicides in schizophrenia, compared with both psychotic
and non-psychotic non-schizophrenic suicides (Breier &Astrachan 1984, Rich et al 1988). No
significant differences in life events between living and completed suicide patients with
schizophrenia have been found (Shaffer et al 1974, Salama 1988, Modestin et al 1992b).
However, knowledge about life events and suicide among subjects with schizophrenia remains

sparse, especially in different illness phases.

3.3.7 Familial factors and suicide in schizophrenia

Family history of suicide has been shown to associate with suicide among psychiatric patients,
particularly in those with depression, but the evidence for higher familial suicide risk in
schizophrenia has not been very strong (Roy 1983b, Tsuang 1983). Studies on clinical patient
samples have not found significant differences between living patients and suicide victims with
schizophrenia, although underreporting may have caused bias in these studies (Roy 1982, Breier &

Astrcahan 1984, Drake et al 1984, Cheng et al 1990, Hu et al 1991).
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3.3.8 Biological markers for suicidal behavior in schizophrenia

The evidence for neurochemical abnormalities specific to suicide in schizophrenia is more limited
than in suicide and depression. There is preliminary evidence that neurochemical alterations may
have a role in suicidality among persons with schizophrenia, although the findings have been partly
contradictory. There is some evidence that reduced 5-HIAA in cerebrospinal fluid is also
associated with suicidal patients with schizophrenia (Cooper & Kelly 1992, Mann & Arango
1992). Indirect support for serotonergic dysfunction in suicidal behavior of schizophrenia has been
suggested by findings of an association between rapid eye movement (REM) sleep abnormalities
and suicidal behavior in schizophrenia (Keshavan et al 1994, Lewis et al 1996). The results from
the studies of dopamine and benzodiatzepine receptor densities among suicide victims with
schizophrenia do not obviously support the modifications of these receptor systems being related
to suicide, but rather the neuroleptic treatment effects (Ruiz et al 1992, Pandey et al 1997).
Aggressive and impulsive behavior is often associated with self-destructive bebavior, and there is
some indirect evidence for biological linkage in these (Linnoila & Virkkunen 1992, Marzuk 1996).
Schizophrenia has been shown to raise the risk for both aggressive (Eronen et al 1996b) and
suicidal behavior (Allebeck & Wistedt 1986, Risinen et al 1998). However, the biological basis for
linkage of these theories in schizophrenia remains unresolved, and it is likely to interact with

environmental factors (Marzuk 1996).

3.4 Suicide prevention in schizophrenia

The knowledge of risk factors for suicide in schizophrenia is still quite limited and somewhat
inconsistent. The studies are characterized by small numbers of suicide victims, which creates
difficulties in making general inferences about the findings. The heterogeneous nature of the long-
term illness is likely to imply several high-risk subgroups relating to sex, age, illness
characteristics and life circumstances though, so far relevant data on this are very sparse. The
knowledge of proximate risk factors for suicide is also limited in schizophrenia, compared to that
in affective disorders. Effective reduction of suicide mortality in schizophrenia is still likely to

remain very difficult due to these shortcomings in relevant research.

In contrast to non-psychotic mental disorders, the majority of people with schizophrenia have been
in contact with health care and also received treatment during their illness (Lehtinen et al 1990a,

Regier et al 1993). Measures for suicide prevention in schizophrenia are suggested on the basis of
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the evidence on treatment related factors and also by the suicide methods used by people with
schizophrenia. As with psychiatric suicide prevention in general, treatment related issues are the

only feasible targets for suicide prevention in schizophrenia at the moment.

3.4.1 Treatment related factors and suicide risk in schizophrenia

3.4.1.1 Drug treatment

Although most suicide victims with schizophrenia have been receiving antipsychotic medication
at the time of suicide (Yarden 1974, Roy 1982, Drake et al 1984, Wilkinson & Bacon 1984).
However, the role of such treatment in suicides has remains unclear (Johns et al 1986). Case reports
have suggested that high doses of neuroleptics may associate with suicidal behavior via side effects,
especially akathisia (Shear et al 1983, Schulte 1985, Drake & Ehrlich 1985), while some controlled
studies in living patients have suggested an association of neuroleptics with depressive states (Siris
1996). Dose comparisons of prescribed neuroleptics between suicide victims and living patients
with schizophrenia have yielded inconsistent findings. It has been suggested that the reason for
victims found to have received higher doses may be explained by more severe illness, whereas
victims with lower doses may have had more prevalent depressive symptoms (Cohen et al 1964,
Warnes 1968, Roy 1982, Hogan & Awad 1983, Cheng et al 1990, Taiminen & Kujari 1994). This
disparity in dosing findings may be due to the selection of patients in different clinical settings.
Furthermore, the adequacy of antipsychotic treatment in terms of victim’s current psychopathology
has not been explored in previous studies. There are no studies addressing antidepressant

medication and suicide risk in schizophrenia (Kane 1996).

There is some suggestion that treatment related factors protect against suicidality and suicide, at
least in certain patient subpopulations. A register based linkage study on clozapine use and
mortality showed that among patients with current clozapine treatment the risk of suicide was
smaller than among past clozapine users (Walker et al 1997). Somewhat similarly Meltzer et al
(1995) found that the risk of suicidal ideation and suicide attempts decreased during maintenance
treatment of clozapine among treatment resistant patients with schizophrenia. It remains unknown,
whether the specific nature of this suicide rate reducing effect relates to the treatment setting,

selection of patients, and/or drug efficacy.

Among factors influencing treatment outcome, non-compliance has rarely been addressed in the

context of suicide, although many factors associated with drug non-compliance have also been
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related to suicide in schizophrenia: a negative attitude toward treatment, compulsory admission to
hospital, paranoid symptoms, high level of positive symptoms, and comorbid alcoholism (Wilson
& Enoch 1967, McEvoy et al 1984, Bartké et al 1988, Pan & Tantam 1989, Buchanan 1992,
Allebeck et al 1987, Fenton et al 1997a). A study by Peuskens et al (1997) reported an increased
risk of suicide among non-compliant than compliant patients in a young adult patient cohort. There
is no knowledge of the role of treatment refractoriness in completed suicide in schizophrenia.
However, it has been suggested that treatment resistance may associated with heightened suicide
risk (Haas 1997, Meltzer 1998b)..This has been supported indirectly by preliminary data findings
from the University of Pittsburgh study, which reported that when parasuicidal patients with
schizophrenia were hospitalized for acute care, they had taken higher doses of antipsychotics than
other patients, and had had more frequent admissions compared to non-suicidal patients (Haas
1997). Findings from another study comparing neuroleptic-responsive and neuroleptic-resistant
patients showed however no difference between the groups in terms of a history of suicidal

behavior (Meltzer & Okayli 1995).

3.4.1.2 Treatment phase

Suicide in people with schizophrenia has usually occurred in the context of psychiatric treatment.
In clinical samples of suicide victims with schizophrenia, a high proportion (10-44%) have
occurred during inpatient treatment (Yarden 1974, Roy 1982, Drake et al 1984, Wilkinson & Bacon
1984, Allebeck et al 1986, Hu et al 1991). For suicide prevention in psychiatric care, patients with
schizophrenia occupy an important focus. They have usually comprised the largest proportion
(31% - 76%) of psychiatric hospital suicides (Lonnqvist et al 1974, Copas & Robin 1982, Goh et
al 1989, Wolfersdorf et al 1989, Taiminen &Lehtinen 1990, Modestin et al 1992b, Roy & Draper
1995, Proulx et al 1997). Suicide in patients with schizophrenia during psychiatric inpatient
treatment may be preceded by more severe illness and a greater tendency to previous suicidal
behavior than among living patients with schizophrenia (Wolfersdorf et al 1989, Modestin et al
1992b). Mistrust in the treatment relationship, discharge plans, or other treatment changes,
particularly among long-stay patients, have been common prior to suicide among victims with

schizophrenia (Niskanen et al 1974, Virkkunen 1976, Goh et al 1989, Roy & Draper 1995).

Further, a substantial proportion (33-55%) of suicides among clinical samples of schizophrenics
have occurred within three months of discharge (Yarden 1974, Roy 1982, Drake et al 1984), the
risk being highest immediately after discharge (Rossau & Mortensen 1997). Uncontrolled studies

have suggested that discharge may be experienced as an adverse life event by subjects with
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schizophrenia, resulting in depression or exacerbation of psychotic symptoms, and also that high
levels of psychopathology and functional impairment, or brief hospitalizations, associate with
suicide after discharge (Lindelius & Kay 1973, Stein 1982, Caldwell & Gottesman 1992). Frequent
psychiatric admissions during the preceding year have been found to increase the suicide risk in
schizophrenia, which suggests that "revolving door" admission patterns associate with high suicide

risk (Rossau & Mortensen 1997).

A suggestion for suicide prevention in schizophrenia at the population level, has been offered by
register-based studies from Denmark. These reported an increase in suicide rates among patients
with schizophrenia concurrent with reductions in facilities for in-patient treatment, as well as a co-
occurring trend toward shorter and more frequent admissions. These studies imply that increased
suicide rates among patients with schizophrenia may be an indicator of adverse effects of
deinstitutionalism (Munk-Jgrgensen & Mortensen 1992, Mortensen & Juel 1993, Rossau &
Mortensen 1997).

3.4.2 Suicide methods

In many clinical samples of suicide victims with schizophrenia, violent suicide methods have been
used most often (Roy 1982, Breier & Astrachan 1984, Allebeck 1986b), which may suggest less
ambivalence in motivation for suicide (Breier & Allebeck 1984). A Danish nationwide register-
based study reported that poisoning had been the commonest suicide method, whereas violent
suicide methods were used substantially more often during inpatient treatment (Rossau &
Mortensen 1997). There is a distinct lack of studies and detailed information about the use of

medication as a suicide method in schizophrenia.
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I1I. AIMS OF THIS STUDY

The purpose of this study was to examine suicide in schizophrenia, and to compare antecedents of
suicide between victims with and without schizophrenia in a nationwide representative suicide

population. This study is comprised of four original publications, in which the aims were:

(I) To study the clinical illness characteristics and suicide related factors in suicide victims with
schizophrenia, and to examine the effects of age, sex and illness duration in these suicides. Also

to describe suicide methods used by victims with schizophrenia.

(I) To examine whether suicide victims with schizophrenia made their suicidal intent less known
than others before suicide. In order to determine specifically whether psychotic symptoms affect
communication of.suicidal intent (CSI), schizophrenic victims in the active illness phase were

compared to definitely non-psychotic victims.

(1) To examine the prevalence of recent life events among victims with schizophrenia and to
compare it with non-schizophrenic suicide victims. Also to explore whether recent life events occur
at different rates among suicide victims with schizophrenia according to illness phase, medication

status, treatment setting and social factors.

(IV) To study and compare patients with schizophrenia who committed suicide and their clinical
characteristics in different treatment phases (inpatients, recently discharged, and other outpatients).
Also, to examine the drug treatment prescribed and the adequacy of antipsychotic treatment in

relation to the current clinical state of the suicide victim prior to suicide.



52

IV SUBJECTS AND METHODS

1. The National Suicide Prevention Project in Finland

This study forms part of the National Suicide Prevention Project in Finland (Lonnqvist 1988,
Lonnqvist et al 1993). The classification of suicide was based on the results of medicolegal
examination and police investigation as required by Finnish law, but these were more detailed than
usual during the research project. The. classification of suicide in Finland was derived from the
official cause of death classification based on ICD-9. All officially classified suicides in
medicolegal investigations were considered as suicides (Lonnqvist 1988). All suicides committed
in Finland between April 1, 1987 and March 31, 1988 (n=1397) were carefully examined using the
psychological autopsy method (Litman et al 1963, Shneidman 1981).

Ethical aspects for the project were approved by the National Board of Health and the Ethics
Committee of the National Public Health Institute in 4.11.1987.

1.1 Psychological autopsy method

The interview process was always initiated by fully explaining to the interviewee the nature and
procedures of the study project.Informed consent was always requested written and documented in
a structured format. The data on the suicide victims were gathered in four types of interview: 1)
Interviews with next-of-kin conducted face-to-face, usually at their homes, using a semi-structured
questionnaire containing 234 items conceming the suicide process, victim’s everyday life and
behaviour, recent life-events, family history, alcohol and psychoactive substance use and help-
seeking behavior; 2) Structured interview with the attending health care professional, usually face-
to-face at their office, containing 113 items about the victim’s health status, suicidal behavior and
treatment received. This included also a cross-sectional psychiatric symptom questionnaire; 3)
Interview with suicide victim’s last health or social care contact based on a separate semi-
structured questionnaire and conducted by telephone or face-to-face; 4) Additional unstructured
interview(s) when needed, usually by telephone. The interviewers were mental health professionals

specially trained for the psychological autopsy research project.

Suicide notes, medical, social agency and police records, and other data, such as hospital charts
and toxicological test results, were also utilized as information sources on suicide victims

(Marttunen et al 1991, Lonnqvist et al 1993)
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1.2 Retrospective diagnostic procedure for suicide victims with schizophrenia

The subjects for this study were identified in three phases from the total of 1397 suicide victims. In
the first phase, all the information collected on each of the 1397 suicide victim was carefully
reviewed by the author to identify all persons with any symptoms, illness patterns, behavior or
medications during their lifetime possibly related to a psychotic disorder. In 578 cases such
evidence existed. All 1397 suicides were then identified from the Finnish Hospital Discharge
Register (FHDR), which covers all discharges from general, mental and private hospitals in Finland
since 1969 (Keskimiki & Aro 1991), including ICD-8 and/or DSM-III-R diagnoses (Kuoppasalmi
et al 1989). Among these, 149 suicide victims with a 295-code diagnosis of schizophrenic
psychoses were detected. The author checked the sensitivity of this first phase screening against the
FHDR. The sensitivity was found to be good: the 578 suspected psychotic cases in the present study
included 98% (146/149) of the suicide cases identified from the Hospital Discharge Register with

a 295-diagnosis code during the year of the National Suicide Prevention Project.

In the second phase these 578 suspected cases were categorized by the author into three groups,
first excluding the DSM-III-R organic psychoses (n=66) and then categorizing the remaining cases
into either a suspected schizophrenia group (n=233) or other psychosis group (n=279). A suicide
victim was included in the suspected schizophrenia group if there was any evidence of current or

lifetime history of the DSM-III-R criteria A for active phase symptoms of schizophrenia.

In the third phase the retrospective diagnostic evaluation of the 233 subjects with suspected
schizophrenia was made by pairs of psychiatrists (author, Martti Heikkinen, Markus Henriksson,
Erkki Isometsi and Mauri Marttunen) according to DSM-III-R criteria by combining and weighing
all available information. Multiple diagnoses were assigned if applicable. This suspected
schizophrenia group was found to include all 16 cases diagnosed earlier as schizophrenia in the
study of a random sample of suicide victims in the nationwide suicide population (Henriksson et al
1993). Whether the subject’s schizophrenic symptoms fulfilled the DSM-IV criteria for
schizophrenia was also evaluated. The interrater reliability of these provisional diagnoses was
measured by kappa statistic (Fleiss 1975), and found to be good (kappa=0.79, 95% confidence
interval 0.71-0.87). Kappa values for schizophrenia subtypes of the provisional diagnoses were
also calculated. The reliabilities achieved for paranoid (kappa=0.62, 95% CI=0.47-0.77),
disorganized (kappa=0.60, 95% CI=0.26-0.95) and residual (kappa=0.65, 95% CI=0.47-
0.84)subtypes were good, and for undifferentiated (kappa=0.45, 95% CI=0.27-0.64) moderate. The

kappa value for catatonic schizophrenia was not calculated because of its low prevalence. The
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kappa for DSM-TII-R acute exacerbation was 0.58 (95% CI=0.42-0.73). A third psychiatrist
reanalyzed all cases with diagnostic disagreement to achieve the final best estimate research

diagnoses which were determined in consensus meetings.

2. Subjects in the present studies

2.1 Suicide victims with schizophrenia (study I)

Altogether, there were 92 suicide victims with DSM-III-R schizophrenia (90 of them also fulfilling
DSM-IV schizophrenia criteria), for whom interviews with relatives or next-of-kin were conducted
in 84% (n=77), with attending health care professionals in 79% (n=73), and with last contact to
health care in 79% (n=73). Data from psychiatric records as well as the forensic examination results
were available for 100% (n=92) of the suicide victims in the present study. 16% (n=15) left a

suicide note.

Part (N=17) of the suicide victims with schizophrenia, who lived in Kuopio province in Finland,
have been reported elsewhere previously (Saarinen 1995). The diagnostic procedure, as well as the

study design, were different between Kuopio suicide sample and the present study.

2.2 Suicide victims with interview data on communication of suicidal intent (study II)

The study subjects were identified from the nationwide total of 1397 suicide victims by the
availability of semi-structured interview data for suicide communication to 1) next-of-kin and 2)
attending health care professional(s) (II: Table 1). The person thought to provide the most complete
information on the suicide victim had been selected as the next-of-kin interviewee, and if there
were several, the person who best knew the final circumstances. Among those who had had a
treatment relationship during their last year, the principal treatment setting was defined according
to the health care contacts the victim had had. If the victim had had treatment contacts with several
facilities which included any form of psychiatric care, he/she was included only in the relevant
psychiatric care group. Schizophrenic victims more often had mother (44% versus 20%) and non-

schizophrenic victims spouse (11% versus 33%, respectively) as informants.
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2.2.1 Suicide victims with schizophrenia

Semi-structured responses of next-of-kin conceming the suicide process were available in 84%
(77/92) of suicide victims with schizophrenia. After excluding health care or other professionals as
next-of-kin interviewees, the number of study subjects with schizophrenia was 73. Semi-
structured responses of the attending health professionals were available in 73/92 (79%) of these

victims.
2.2.2 Non-schizophrenic suicide victims

The non-schizophrenic victims numbered 1305. In 819 suicides no evidence of psychotic disorder
was apparent, and these victims formed the group of non-psychotic subjects. The semi-structured
responses of next-of-kin concerning the suicide process were available in 82% (1074/1305) of non-
schizophrenic victims. After excluding health care or other professionals as next-of-kin
interviewees, the number of study subjects was 1065. The semi-structured responses of the

attending health professionals were available in 539/1305 (41%) of non-schizophrenic victims.

2.3 Suicide victims with interview data on life events (study III)

Life event data on victims with schizophrenia were gathered by interviewing the mother in
31(43%) cases, father in 6 (8%), spouse in 8 (11%), sibling in 16 (22%), adult child in 4 (6%),
and other next-of-kin in 7 (9%). The respective figures for non-schizophrenic victims were
52(24%), 15(7%), 77(36%), 29(13%), 16(7%) and 27(12%). There were significant differences
in the proportions of mothers (x?=9.5, df=1, p=0.0021) and spouses (3’=15.6, df=1, p<0.0001) as
informants. The mean time interval between death and interview was equal (schizophrenia:

152.0 days, sd= 89 versus non-schizophrenia: 157.6 days, sd=102; t test, two-tailed, p=0.66).

2.3.1. Suicide victims with schizophrenia

Life event data were available for 76 (83%) subjects with schizophrenia; the missing data were
mainly due to relatives” refusal to be interviewed. Four subjects were subsequently excluded
because the interviewers considered the reporting of life events as insufficiently reliable. Thus, a
total of 72 (78%) subjects formed this study group. The included and excluded groups were

similar in terms of: age, proportions living alone, in primary or secondary family, and being
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married; illness duration and number of psychiatric hospitalizations, illness phase, comorbid
alcoholism and depressive symptoms, current treatment status, and timing of the last hospital
discharge. The excluded group contained more women (9/20[45%] versus 15/72 [ 21%]; x*=4.7,
df=1, p=0.029), and subjects were more often employed (4/20 [ 20%] versus 3/72[4%]; Fisher’s
exact test, two tailed, p=0.038).

2.3.2 Non-schizophrenic suicide victims

Among suicide victims without schizophrenia 82% (1067/1305) had available life event data, and
76% (n=995) were assessed as reliable by the interviewers. Among all the victims with reliable
life event data, those with schizophrenia were significantly younger than the non-schizophrenic
subjects (n=72; mean age=39.6, sd=13.4 versus n=995; mean age: 44.6, sd=17.1; t-test two tailed,
p=0.0038). Men were equally represented among both groups (n=57/72[79%] versus n=768/995
[77%]). To control for the confounding effect of age, we randomly selected three comparison
suicides for each subject with schizophrenia from a list of non-schizophrenic victims containing
only age and sex data, and matched each of these 216 victims by age (within + 1 year) and sex with
their paired schizophrenia case. The mean age of all matched suicide victims with life event data
was 39.6 years (sd=13.4, median 37 years, range 19-77 years), 79% (n=228) were men and 21%

(n=60) women.

2.4 Suicide victims with schizophrenia in different treatment phases (study IV)

This study included 88 suicide victims with DSM-III-R schizophrenia after excluding those with
no treatment contact at the time of suicide (n=4/92 {4%]). They were divided according to current
treatment phase into three categories: (1) psychiatric inpatient care (n=25), (2) recent discharge
(<three months) from psychiatric inpatient care (n=28), (3) other outpatients: discharge over three
months ago from psychiatric ward (n=35). The third group included one victim with no lifetime

psychiatric hospital treatment.

Interview data from attending health care professionals during the last year (hospital: 84%, recent
discharge: 89%, other outpatients: 71%; x2=3.4, df=2, p=0.18), and with the last health care contact
(hospital: 76%, recent discharge: 86%, others: 80%; x=0.8, df=2, p=0.66) were available equally
for all suicide victims with schizophrenia in different treatment phases, whereas the data from

next-of-kin were less often available for hospital suicides than others (hospital:18/25[72%], recent
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discharge: 27/28[96%], other outpatients: 30/35[86%]; x’=6.3, df=2, p=0.043 ). Data from
psychiatric records and the forensic examination results were available for all victims
(hospital:100%, recent discharge: 100%, others: 100%). Although the proportion of interviewed
next-of-kin was smaller among inpatients than others, no major bias is likely in the treatment or
psychopathology related variables, since the rates of interviewed health care professionals were

similar for victims in all treatment phases.

3. Classification of study variables

3.1. Suicide, suicidality and suicide methods

The definition of suicide in the present study was based on the results of medicolegal examination
and police investigation as required by Finnish law, but these were more detailed than usual during
the research project. The official classification of suicide (ICD-9) in Finland at that time defined
suicide as a death resulting from an intentional self-inflicted injury. Suicidality (suicidal ideation,
communication, threats, or suicide attempts; in study IV) was assessed according to all available
information, and primarily according to the semi-structured responses of the attending health care
professional in the fourth study. Communication of suicide intent (CSI e.g. threats, ideation, and
plans; in study IT) was assessed using the responses to the semi-structured interviews in the second
study. If the interviewee’s interpretation of the victim’s behavior or verbal communication
indicated to them an indirect suicidal preoccupation, it was recorded as an indirect suicide
communication. Violent suicide methods used included hanging, jumping from high place, shooting
a firearm, cutting, burning and traffic deaths; non-violent methods included suicide by drugs,
drowning, inhaling carbon monoxide, and hypothermia under the influence of alcohol and

neuroleptic drugs.

3.2 Sociodemographic variables

In the first study, suicide victims with schizophrenia were divided into three equal sized age
groups 1)young: 16-32 years (n=32), 2)middle: 33-44 years (n=30), and 3)old: 45-77 years (n=30),
in order to examine any variation in clinical characteristics between suicide victims of different

ages. These groups did not differ significantly in the sex distribution.
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Social factors and living arrangements were explored by six items in the interview with the next-
of-kin in the third study of life events and suicide (study III). These factors were having had a
companion of the opposite sex, having had children, a confidant, friends sharing common
interests, being employed and living alone. If the victim had been married, cohabiting, engaged or
steadily dating we decided that he or she had had a companion. If the victim had had a friend in
whom to confide, and whose company and friendship was important, he or she was regarded as
having had a confidant. Being employed excluded those who were retired, on sick leave or pension,

unemployed, in school, or working at home.

3.3 Illness related factors and comorbidity

lllness duration was classified as the time between the first psychiatric contact and suicide. In study
I, the schizophrenic suicide victims were divided into three equal sized groups by illness duration:
1) short: 0-10 years (n=32), 2) medium: 11-18 years (n=29), and 3) long: 19-43 years (n=30)
according to the 3-stage phasic model of Breier et al (1991) for the course of schizophrenic illness:
early deteriorating phase (first 5-10 years), stabilization phase, and gradual improvement phase.
There were no significant differences in the sex distribution of the three illness duration groups.
DSM-II-R definitions of active and residual illness phases and acute exacerbation were used for

classifying current illness course.

The cross-sectional classification of positive and negative schizophrenia symptoms was based on
all available data, but mainly on the interview of the attending health care professional during the
last year using a 35-item structured psychosocial symptom questionnaire. These were assessed only
among suicide victims with a treatment relationship during their last year (study IV). Positive
symptoms were recorded if at least two of the following were present: (1) hallucinations, (2)
delusions, (3) thought disorder, or (4) bizarre behavior, while at least two of the following were

required for negative symptoms: (1) avolition, (2) anhedonia, or (3) affective flattening.

DSM-III-R classification allows a diagnosis of depressive disorder with schizophrenia confined to
the residual phase of the illness, i.e. as a depressive disorder NOS. We also evaluated the presence
during the active phase of depressive symptoms defined as depressed mood plus at least one other
symptom of DSM-III-R major depressive episode. The presence of comorbid current alcoholism

was classified according to DSM-III-R definitions of alcohol abuse or dependence. In study III,
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in the comparison of suicide victims with and without schizophrenia, alcohol misuse was
recorded if the victim was reported to have been drunk at least once or twice a week during the last
year (Heikkinen et al 1995). This information on the victim’s use of alcohol was obtained from the

structured next-of-kin interview form.

3.4 Treatment related factors

The principal treatment setting of the mental disorders was defined according to the health care
contacts the victim had had during his or her last year. In study I, the principal treatment setting
was divided into four categories: 1) psychiatric hospital care, 2) psychiatric outpatient treatment:
contacts with mental health care center, psychiatric hospital outpatient department or private
psychiatrist, 3) general practice: treatment contacts with primary care, municipal health center or
home nursing, 4) no treatment contact with health care: absent or irregular and scarce contact with
health care without a known person in charge of the treatment during the last year. If the victim had
had treatment contacts with several facilities which included any form of psychiatric care, he was

included only in the relevant psychiatric care group.

The current treatment phase was classified in three categories according to the proximity of the last
psychiatric hospitalization to suicide. This is based on previous research findings of high suicide
risk among recently discharged patients from psychiatric hospital. The three categories were: (1)
psychiatric inpatient care, (2) recent discharge (<three months) from psychiatric inpatient care, (3)

other outpatients: discharge over three months ago from psychiatric ward.

Adequacy of neuroleptic treatment was assessed using chlorpromazine (CPZ) equivalents
(Baldessarini 1985, Bollini et al 1994). When conversion formulas were missing from these
sources, other sources were used for calculating CPZ equivalents. They produced the following:
levomepromazine (75mg = 100mg CPZ), melperone (50 mg = 100mg CPZ), pericyazine (Smg =
100 mg CPZ), pipotiazine (30 mg = 100mg CPZ), promazine (100 mg = 100mg CPZ), remoxipride
(60 mg = 100 mg CPZ), sulpiride (200 mg = 100 mg CPZ) and zuclopenthixol (10 mg = 100 mg
CPZ). Neuroleptic medication of at least 300 mg CPZ equivalents was classified as adequate in the
active illness phase, and at least 100 mg CPZ equivalents in the residual illness phase for

maintenance treatment (Baldessarini et al 1988, Marder et al 1991, Bollini et al 1994, APA 1997).
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In study IV, treatment non-compliance during the last three months was assessed by the attending
health care professional as follows: (1) Appointment non-compliance (minority of appointments
kept, or none), and (2) drug non-compliance (had quit neuroleptic medication entirely, or for most
of the time). This classification was made independent of current illness symptoms. The opinion
of the attending health care professional was validated against the toxicological analyses of liver
and blood (thin layer and gas-liquid-chromatography) in forensic examination at the time of
suicide. The finding of no neuroleptic in toxicological analyses despite a prescribed detectable dose
only referred to non-compliance among non-drug overdose cases (n=55/88 [63%]), in which

analyses were available in 47/55 (85%).

Suicide victims were classified as treatment non-responders if there were current active illness
phase symptoms despite a prescribed amount of CPZ equivalents of 700 mg or more according
to the upper limit of recommended sufficient CPZ equivalent dosage (Baldessarini 1988) at the
time of suicide, and while any type of neuroleptic medication had been prescribed at least during

the previous six months (study IV).

Attitude toward treatment (negative, indifferent or positive) during the last hospitalization was
recorded by a structured question in the interview of the attending health care professional and in

the hospital chart data. An indifferent attitude was classified as negative (study IV).

3.5 Life event categories

Data concerning life events during the last three months and final week of the victim’s life were
obtained during the interview with the next of kin (study III) via a list of structured questions
initially developed for an epidemiologic survey in Finland (Lehtinen et al 1985). The life event
questionnaire in the present study is based on the Recent Life Change Questionnaire by Rahe (Rahe
1977), and modified somewhat by items presented by Paykel and coworkers (Paykel et al 1983).
The questionnaire contains 33 structured questions on adult life. Thirty-two items were used in the
analysis; the item "change in get-togethers with friends” was omitted because of its ambiguity and

symptom-like character (Lehman 1978, Heikkinen et al 1995).

Life event items generally considered as adverse - representing loss rather than gain - were
categorized according to the area of life (III: Table 1). The metacategory of any life event

comprised 32 life event items, and included also three positive items: marriage, engagement, and
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financial status substantially improved. Subjects with more than one life event in a single category
were counted only once for that category. The author also checked the validity of the life event data
questionnaire obtained from next-of-kin against all other available information, and no additional
information was found on life events during the final three months. If an event was reported to have
begun during the last 3 months, the informant was asked whether this had taken place within the
final week. Items were classified a priori on logical grounds into either independent or possibly
dependent according to the possibility of the victim’s own behavioral influence on the life events.
The independent events were categorized as death, somatic illness of the suicide victim, separation

due to work, illness in the family, and own/partner’s miscarriage.

4, Statistical analyses

Two non-paired groups were compared using the chi-square test with Yates” correction or Fisher’s
exact test when appropriate, the two-sample t test, two-tailed, the median test or the Mann-Whitney
U-test, two-tailed. Multiple class comparisons were made using the chi-square test or Fisher’s
exact test, two-tailed, when appropriate. Kruskall-Wallis tests were used for comparisons of ordinal
categorical variables. The comparisons of matched groups of suicide victims were performed by
logistic regression analysis and the Wilcoxon rank sum test. Logistic regression analyses were
performed to derive odds ratios and confidence intervals for the independent variables studied, and
also to adjust the suicide victims with possible confounding factors. Factorial analysis of variance
was also used for investigating the main effects of sex and illness duration on the variation in the
number of hospital treatments. Kappa statistics were used to assess the diagnostic reliability. The
results were considered statistical significant at alpha level <0.05. SAS (SAS Inc. 1990), SPSS
(SPSS Inc. 1993) and MEDSTAT (1991) software were used.
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V RESULTS

1. Sociodemographic and clinical characteristics of suicide victims with schizophrenia

(study I)

1.1 Sociodemographic factors

The mean age was 40 years (sd=13.2, range=61) among suicide victims with schizophrenia. The
mean age of women (n=24; 43.2 years, sd=12.9, range=51) did not differ significantly from men’s
(n=68; 38.8 years, sd=13.2, range=61; two-tailed t=-1.39 df=90 p=0.17). Social and vocational

impairment was characteristic of both sexes at the time of suicide (I: Table 1).

1.2 Iliness related factors

The mean age at first referral to psychiatric care was 24.4 years (median=23.0, sd=6.6). The mean
illness duration from first psychiatric contact to suicide was 15.5 years (median=14.0, sd=10.2):
there was no significant difference between men (mean=14.7 years; median=13.0; sd=10.5) and

women (mean=17.8 years; median=17.5; sd=9.4; Mann-Whitney test: Z=-1.7, two-tailed p=0.89).

Lifetime psychiatric hospital admissions for all suicide victims with schizophrenia averaged 7.9
(median=6.0; sd=7.9; range=49). Only 3 suicide victims (3%) had not attended psychiatric hospital
during their lifetime. Women had more admissions than men: 11.5 (median=9.0) versus 6.6
(median=5.0; Mann-Whitney test: Z=-2.73; two-tailed p=0.006). To investigate if some longer
illness duration would explain the excess hospitalizations among women, factorial ANOVA was
performed. This indicated that only sex had a significant mean effect on the variation in hospital
admissions (F=4.4; df=1,86; p=0.039), whereas illness duration (F=2.7; df=2,86; p=0.076) did not.

No significant interaction was found between sex and illness duration (F=0.09; df=2,86; p=0.99).

At the time of suicide almost one-third of the victims with schizophrenia were receiving psychiatric
in-patient care, over half had a psychiatric outpatient treatment contact, seven (8%) were being
treated by general practitioners, and eleven (12%) had no treatment contact. Almost half of the
outpatient victims committed suicide during the first three months after discharge (I: Table 1).

50%(n=45/89) of the suicide victims with schizophrenia had their last contact with health care
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within four days before suicide, 70%(n=62/89) within two weeks, 82%(n=73/89) within one month,
and 96%(n=85/89) within three months. For 3% (n=3) the exact date of the last contact with health

care was not known.

Three-fourths of suicides were committed during an active phase of illness. About two-thirds of
women but only one-third of men committed suicide during an acute exacerbation. Paranoid and
undifferentiated types comprised the majority of all schizophrenic suicides. Almost every tenth
victim suffered from current suicide-commanding hallucinations (I:Table 1). The proportion of
victims with current prominent positive schizophrenia symptoms was 70% (n=52/74), while 61%
(n=44/72) had suffered prominent positive as well as negative symptoms at the time of suicide (IV:

Table 2).

1.3 Comorbidity

A depressive syndrome (depressive disorder, not otherwise specified (NOS): n=11[13%]) during
the residual phase of the illness and depressive symptoms (n=42[51%] during the active phase)
were found among two-thirds, and alcoholism (alcohol abuse: n=8 [9%] and dependence: n=11
[12%]) among one-fifth of the suicide victims with schizophrenia. Other substance abuse was rare:
only 3 victims had a diagnosis of drug abuse. Young and old men suffered more often from
depressive syndrome than the middle-aged, among whom aicoholism was more frequent. Unlike
men, middle-aged and young women were more often depressed compared to older women (I:
Table 2). The respective groups of illness duration among women and men had a similar, but
statistically non-significant effect on the depressive syndrome. Illness duration was significant only
in terms of alcoholism among men: the medium illness duration group (n=8[40%]) had alcoholism
significantly more often compared to the short (n=7[26%]) and long illness duration groups

(n=1[5%]; x*=6.8, df=2, p=0.033).

1.4 Suicide methods

Drug overdose was the most common suicide method for both sexes (I: Table 3). In logistic
regression analysis middle age (Waldy?=10.5; p=0.0012; OR=3.5; df=1, 95%CI=1.6-7.4), and
female sex (Waldy?=8.8, df=1, p=0.0030; OR=7.0; 95%CI=1.9-25.3) were found to raise the risk

of using drug overdose as a suicide method, whereas hospital treatment status (Waldy?=5.5; df=1,
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p=0.019; OR=0.15, 95%CI=0.031-0.71) and living alone (Waldy’=5.2, df=1, p=0.023, OR=0.27,
95%CI=0.085-0.83) decreased it. A neuroleptic drug caused the lethal intoxication among 79% of
the overdose victims (n=27/34): a low-potency preparation among 74% (n=25/34). Three
poisonings were due to antidepressants, two to antihypertensives (beta-blockers), one to
barbiturates and one to benzodiazepines. Violent suicide methods were used by two-fifths of the
suicide victims with schizophrenia (I: Table 3). Young age was the only significant variable found

to increase the risk of using a violent suicide method (I: Table 2).

2. Antecedents of suicide among people with schizophrenia (study II)

Schizophrenic victims more often had their mother (schizophrenia: 44% versus non-schizophrenia:
20%) and non-schizophrenic victims their spouse (sch:11% versus non-sch: 33%) as informants.
Both groups were similar in sex distribution ( 77% men) and living alone (sch:35% versus non-
sch:27%), but differed in age (sch:median=37 versus non-sch:42 years) and cohabiting (sch:31%
versus non-sch:73%). For comparison of next-of-kin communication, suicide victims with and
without schizophrenia were adjusted for age, sex, cohabiting, and mother and spouse as informants

in the logistic regression model (I: Table 2).

Among those with a treatment relationship during their last year, the principal treatment setting
was defined according to the health care contacts the victim had had. In the case of treatment
contacts with several facilities which included any form of psychiatric care, he/she was included
only in the relevant psychiatric care group.Victims with schizophrenia had more often been treated
in psychiatric outpatient (51% versus 27%) and inpatient (33% versus 17%) care compared to
victims without schizophrenia who had been treated more often in general practice (19% versus
7%). For comparing suicide communication to attending health care professional between suicide
victims, odds ratios were adjusted for age, sex and treatment setting (psychiatric hospital care,

psychiatric outpatient care and general practice) in the logistic regression analyses (I: Table 2) .

A history of communication of suicide intent (CSI) was equally common among victims with
schizophrenia (45/86, 52%) and others (609/1101, 55%) according to both the attending health
care professional and/or next-of-kin (II: Table 2). A history of previous suicide attempts and/or
CSI was more frequent among victims with schizophrenia (72/86, 84%) than among other victims
(776/1109, 70%; x1=1.3, df=1, p=0.007), but similar during the last three months ( 39/81, 48%
versus 470/1086, 43%, respectively; x?=0.7, df=1, p=0.5). However, actively ill schizophrenic
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victims more frequently had CSI and/or suicide attempts (33/59, 56%) than non-psychotic victims

(2671655, 41%; x*=5.1, df=1, p=0.03) during the last three months.

Times (categorical variable) from the first and the last suicide attempts to completed suicide were
also similar between the victim groups (first: Kruskall-Wallis test: x*=3.5, df=1, p=0.06;
last:Kruskall-Wallis test: x2=0.8, df=1, p=0.38). Suicide had usually been experienced as
unexpected by next-of-kin of both schizophrenic (54/73[74%]) and non-schizophrenic victims
(857/1061[81%]; x’=1.6, df=1, p=0.2), as well as by attending health care professionals
(51/71{72%)] versus 393/533[74%], respectively; x2=0.04, df=1, p=0.84).

3. Life events among suicide victims with schizophrenia

3.1 Comparison of recent life events between suicide victims with and without schizophrenia

Subjects with schizophrenia had seldom had companions, children or friends compared with the
other victims; they had misused alcohol less often, and had rarely been employed, buthad more
commonly lived with their parents. The groups were similar only in proportions living alone and

having had a confidant (ITl: Table 1).

The proportion of victims with at least one recent life event prior to suicide was markedly higher
in the non-schizophrenia (83%) than the schizophrenia (46%) group, as were the mean numbers
of life events during the last three months (n=2.5, sd=2.3, range 0-11 versus n=0.9, sd=1.3, range
0-5; Wilcoxon rank sum test with continuity correction, Z=-6.2, p=0.0001), and the last week
(n=1.2, sd=1.7, range 0-8 versus n=0.5, sd=0.9, range 0-5; Wilcoxon rank sum test with
continuity correction , Z=-3.8, p=0.0001). Within the groups, no sex differences were found in the
total occurrence of recent life events. The proportion of victims with schizophrenia was lower in
almost all life event categories, except for illness in the family and death of a close person,
which both formed part of the independent life event category (last week: sch:n=8/71[11%] versus
non-sch: n=11/205[5%]; Waldy’=2.7, df=1, p=0.098; last three months: sch: n=15/72[21%] versus
non-sch: n=37/206[18%]; Waldy*=0.29, df=1, p=0.59).

A logistic regression analysis was performed to control for any confounding effects generated by

the significant differences in sociodemographic factors and alcohol misuse between the victims
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VI DISCUSSION

1. Methodology

1.1 General study design

The lack of a control group of living subjects with schizophrenia precluded the possibility of using
the results of this study for estimating the specific risk factors for suicide among persons with
schizophrenia (Myllykangas et al 1997). However, it was possible to study the occurence of
antecedents for suicide, and to estimate whether the suicidal process was different in terms of risks
for certain antecedents between suicide victims with and without schizophrenia. The possible
changes in treatment practices during the last ten years may limit the generalization of some of the
results of the present study to date. Despite the application of multivariate analyses in the relevant
circumstances, the use of many statistical tests may have led to some spurious associations (Grove

& Andreasen 1982).

1.2 Psychological autopsy method and diagnostic methods

The validity and reliability of retrospective, indirect interview methods for psychiatric diagnoses
have been studied in the context of epidemiologic and genetic research, and in psychological
autopsy studies. Both underreporting and overemphasizing of psychiatric symptoms and life events
may occur for various reasons (Andreasen et al 1986, Paykel 1988, Brent 1989). Compared to
direct interviews, indirect methods are shown to have high specificity but moderate sensitivity,

leading to probable underreporting of mental disorders (Andreasen et al 1986).

Underreporting may result from insufficient knowledge of the deceased by the informant or from
otherwise incomplete information. Overreporting may be due to psychological reactions that
suicide has triggered in informants; for example "effort after meaning" reasoning for the cause of
suicide, which may also occur among interviewers (Paykel 1988, Brent 1989). Interpreting the
events in the light of subsequent experiences may occur, and varying levels of accuracy and detail
may be obtained between informants. These may weaken the reliability and validity of the data
(Paykel 1989, Brent 1989, Clark & Horton-Deutsch 1992). The validity of the information has

been found to vary with the informants” mental status (Kendler et al 1991). However, Brent (1989)
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and Lesage and coworkers (1994) did not find depression of the informant to significantly affect
the estimated rate of mental disorders among the deceased. Furthermore, the use of different
sources of information and integration of all available data is likely to enhance the general level of
information, and thus improve the validity of the information (Brent 1989, Clark & Horton-Deutsch

1992, Brent et al 1993c).

Overall, the availability of interview data was good for the whole research part of the National
Suicide Prevention Project in Finland: next-of-kin information was available for 83% of all suicide
victims (Lonnqvist et al 1993). Among persons with schizophrenia a similar proportion of next-of-
kin interview data was available, but also a high rate of health care professional interview data and
hospital record based data (study I). In study IV, suicide victims with schizophrenia were compared
according to their treatment phases. Although the proportion of interviewed next-of-kin was
smaller among inpatients than others, no major bias was likely in the treatment or psychopathology
related variables, since the rates of interviewed health care professionals were similar for victims

in all treatment phases.

In the present thesis the validity of the retrospective -provisional diagnoses was found to be
excellent after comparison with the-clinical schizophrenia diagnoses of the Finnish Hospital
Discharge Register (study I). In addition, the proportion of suicide victims with schizophrenia in
this study (6.6%) was similar to that in the random sample of the suicide population (7%) in the
National Suicide Prevention Project, in which the diagnostic procedure was performed somewhat
differently from more heterogeneous base population (Henriksson et al 1993). Overall, the stringent
documentation required for diagnoses and the lack of standardized interview methods has probably
led to underestimation of both schizophrenic (especially negative) and comorbid symptoms. The
proportion of concurrent negative symptoms among schizophrenic suicide victims may have been

inflated by the high rate of partly overlapping depressive symptoms.

Interrater reliabilities of best-estimate axis I diagnoses have been moderately good in the family
interview studies (Leckman et al 1982, Maziade et al 1992), as has been the re-test reliability of the
diagnoses (Klein et al 1994). The retrospective best-estimate diagnostic procedure method, sharing
features with the LEAD standard (Longitudinal, Expert, All Data) proposed by Spitzer (1983), was
used in the assessment of the psychiatric diagnoses in the random sample of suicide victims in the
National Suicide Prevention Project in Finland (Henriksson 1996). This was applied in the present
study after a short period of training by the diagnosticians and before the diagnosis assessment

began. The diagnostic method proved to have good reliability for the representative sample of the
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Finnish National Suicide Prevention Project in the most important diagnostic categories
(Henriksson et al 1993). The schizophrenia diagnoses in the studies for the present thesis were
assessed with a similar diagnostic method. A high rate of agreement measured by kappa value was
found for schizophrenia diagnoses, although the reliability was not assessed in a heterogenous base
population, but in a more homogenous sample of subjects with suspected psychotic symptoms

(study I).

Underreporting of life events may occur due to forgetting, but the inter-rater reliability of
reporting, especially of severe life events, has been found to be good in some studies (Parry et al
1981, Brown & Harris 1982). Moreover, a short recall period of three months prior to suicide is
likely to minimize the fall-off in recall (Paykel 1983). In line with this, the consistency of the
diagnostic data obtained by psychological autopsy studies suggests that major recall biases will not
occur if the interviews are performed within 2-6 months of the suicide (Brent 1989), as in the
present study (Lonnqvist et al 1993). Information bias may also occur when recall maybe impaired
as among subjects with schizophrenia (Norman & Malla 1993b), in which case the use of other
informant may reduce such bias. Over-reporting of life events may also result from the tendency
to report life events closer to the death - than they actually were when using overlapping time
periods of three months and one week before suicide, as in our study, instead of asking actual

dates of event onset.

1.3 Classification of suicide and suicidality

The classification of suicide in the present thesis was based on official death causes, and the
identification of suicides among patients with schizophrenia was likely to be accurate. In some
previous studies derived from clinical patient samples of suicide victims with schizophrenia, the
classification of suicide or identification of suicide victims has not been explained or has been
inconsistent (Hu et al 1991, Cannon et al 1991). The classification of suicidality in this thesis
(study IV) is likely to be sensitive to any type of suicidal behaviour, including acts of self-harm,
rather than those with exact specificity to high suicidal intention. This may have led to high rates
of suicidality in our study. Overall, the use of interview and hospital chart data probably rather
underestimates than overestimates CSI (communication of suicidal intent), as well as the number
of previous suicide attempts, but equally among all suicide victims. However, a shorter time from
the last health care appointment to suicide among victims with schizophrenia may cause more CSI

among them, if the duration of the suicidal intention is shorter before suicide. Since CSI has further
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varied with some of the characteristics found different between schizophrenic and non-
schizophrenic victims (Allebeck et al 1987, Tsometsi et al 1995), the odds ratios for victims with

and without schizophrenia were adjusted accordingly in the analyses.

1.4 Life event data (study III)

The strength of this study over previous studies on life events and suicide in schizophrenia was the
use of the psychological autopsy study method with data collection by interviews using a
structured life event instrument, and classification of events according to the person’s possible
behavioral influence on them. In addition, the large sample size of suicide victims with
schizophrenia allowed us to examine life events among victims with varying clinical

characteristics. Nevertheless, several methodological limitations need to be addressed.

The validity of the life event data questionnaire in the present study was checked against all other
available information, and no additional life events details were found during the final three
months. Life event measurement via face-to-face interview, as in this study, has been proven
more reliable compared with self-report questionnaires (Paykel 1983). An attempt to control for
possible bias created by the differing proportions of mothers and spouses as informants between
schizophrenic and non-schizophrenic victims was performed by adjusting these in the logistic

analysis in the present study.

Life event scales were originally developed to measure life events among people of the general
population, commonly with an active social life, rather than in more isolated subjects with
schizophrenia. Treatment associated events that often occur among schizophrenia subjects are not
covered by these schedules (Lukoff et al 1984). Life event stressors may also include
comparatively ordinary daily occurrences and minor daily stressors (Donovan et al 1975, Norman
& Malla 1991), since schizophrenic patients may experience more stress than others in response
to an event, due to a limited capacity to negotiate everyday problems (Norman & Malla 1993b).
This study was not able to measure minor life events among suicide victims, since detecting them
via retrospective next-of-Kin interview is likely to be very unreliable, and also because our life

event scale was originally designed only for measuring the occurrence of discrete major life events.
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1.5 Methodological issues concerning treatment variables (study 1V)

The use of CPZ equivalents for evaluating adequacy of antipsychotic treatment in schizophrenia is
compromised by the well known problems in defining the concept of drug equivalence (Rey et al
1989). The classification of compliance in this study was based on clinician interviews, which
tend to underestimate the magnitude of non-compliance (Weiden et al 1995). However, it is not
known whether this underestimation occurs in interviews of clinicians whose patients have
committed suicide. The use of negative results from toxicological analyses in classifying non-
compliance among other suicides than those by overdoses creates uneven information among the
suicide victims, but it does increase the overall level of information. The classification of non-
responder in the present study also differed from the classification of treatment resistance used in
the clozapine trial study for neuroleptic resistance (Kane et al 1988), being closer to broader
definitions of treatment refractoriness (Marder 1995). This represents a cross-sectional estimate
without the possibility of longitudinal evaluation in the quantity of symptoms. The concept of non-
responder in the present study tends toward an underestimation, since it was used only if the current
CPZ equivalent dose was 700 mg or more, thus definitely eliminating the victims for whom
adequate dosing had been prescribed previously without effect; or the ones who had not yet been
prescribed sufficient -neuroleptic dose for maximum effect. This study focused on the
pharmacological treatment before suicide, for which reliable data were available. Thus, an
estimation of the role of other, possibly important and interacting non-pharmacological treatments

on drug response and non-compliance in the suicide process was not possible.

2. Sociodemographic and clinical characteristics of suicide victims with schizophrenia

(study I)

In this study a prevalence of 6.6% for schizophrenia among all suicide victims in Finland was
found, which accords with the prevalence reported in previous unselected psychological autopsy
studies (Robins et al 1959, Dorpat & Ripley 1960, Barraclough et al 1974, Chynoweth et al 1980,
Arato et al 1988, Rich et al 1988, Henriksson et al 1993, Cheng 1995). The unique
representativeness of this study sample allowed us to investigate variation of comorbid symptoms

and disorders among suicide victims with schizophrenia
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2.1 Sociodemographic factors

Previous research has emphasized that suicide victims with schizophrenia tend to be young adults.
Suicide in schizophrenia has been suggested to be age dependent and not often to occur later in life
due to changes in the character of the illness (Black & Winokur 1990). We found, however, that
suicides had occurred over large ranges of age and illness duration. In addition, the high risk group
of young suicide completers among persons with schizophrenia characterized in many previous
studies (Lim & Tsoi 1991, Roy 1982, Breier & Astrachan 1984, Drake et al 1984, Cheng et al
1990) was very similar to the youngest group in our study in terms of mean age, male dominance,
depressive symptoms and violent suicide methods. The higher mean age in our study than in most

earlier studies is probably explained by the unselected nature of our study population.

In the majority of outcome studies on schizophrenia, women tned to have a more favourable illness
course than men as measured by social functioning (Bardenstein & McGlashan 1990). In this study
the sexes did not differ significantly in sociodemographic parameters. Unmarried status and living
alone were strongly related to suicide among women with schizophrenia in one previous controlled
study (Allebeck et al 1987) which accords with our finding. Further, unlike non-suicidal women
with schizophrenia (Andia & Zisook 1991), women in the present study had more hospital
admissions than men which was not explained by their some longer illness duration. Perhaps
women are more prone to seek help and thus to have more hospital admissions. On the other hand,
in this study the sexes were alike in their treatment variables. The sexes also differed in the timing
of suicide in relation to illness relapse: women were more likely to commit suicide during acute
exacerbations of the illness. The findings for sex, sociodemographic features and illness
characteristics might imply that female suicide victims with schizophrenia tend to have a very

severe illness course with frequent relapses and poor social outcome.

2.2 Illness related factors and comorbidity

Drake et al (1984) reported that young persons with schizophrenia are at greatest risk for suicide
during the non-psychotic depressed phase. However, in this study the majority of suicide victims
were in the active phase of schizophrenia at the time of suicide, regardless of their age and illness
duration. This may be due to the comprehensive data collection in our study, which included
information on mental state close to the time of suicide. The rate of current depression in the

present study was found to accord with previous studies documenting an average of 60% of suicide
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victims suffering from affective symptoms (Yarden 1974, Virkkunen 1974, Roy 1982, Drake 1984,
Drake et al 1986, Hu et al 1991, Cannon et al 1991).

While the first ten years of illness are reportedly the highest risk period for suicide among young
subjects with schizophrenia associated with depressive symptoms (Roy 1992), the possibly,
clinically important relationships of later illness stages (Breier et al 1991) and older age with
depression have remained obscure. Depressive syndromes were most commonly found among the
young and old men, and in the young and middle aged women. Illness duration had similar effects
on the variation of depressive symptoms in both sexes. The later peak in the prevalence of
depressive syndrome among women is perhaps explained by their later age of onset of
schizophrenic illness. Due to the small number of women the findings of age-specificity in the
clinical characteristics are only suggestive, although they do derive from a representative sample of

female suicide victims with schizophrenia.

Although the proportions of alcoholism and substance abuse among victims with schizophrenia
have been rarely reported and found highly variable. Record based studies have reported comorbid
alcoholism among 3% to 19% (Roy 1982, Allebeck et al 1987), but the psychological autopsy study
by Rich and coworkers (1988) found substance use disorders in as many as 73%. Both substance
dependence and abuse (3%) and alcohol dependence and abuse (21%) were moderately infrequent
in the present study compared with these figures of Rich et al (1988). The present study included
a higher number of victims with schizophrenia, both sexes, all age groups and both rurai and urban
living settings, which may explain these disparities. In this study the proportion of comorbid
alcoholism was highest among middle aged men (46%). This was similar to the rate of alcoholism
(43%) in the representative random sample of all suicides among the general population in Finland
during the same time period (Henriksson et al 1993), whereas the overall rate of alcoholism was

lower among suicide victims with schizophrenia.

2.3 Suicide methods

Previous studies on suicides among subjects with schizophrenia have reported violent suicide
methods to be the most common ( Roy 1982, Breier & Astrachan 1984, Allebeck & Wistedt 1986b,
Cheng et al 1990), whereas drug overdose was found as the most frequent method in the present
study. Female sex, age between 33-44 years, and a probably easier availability of psychotropic

medication among outpatients than in-patients were strongly associated with lethal drug overdose.
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The unselected population in the present study included substantially more females, minimal
selection related to treatment status and a larger proportion of older suicide victims than previous

studies, which might explain the disparity in the type of main suicide method.

Breier et al (1984) reported that victims with schizophrenia tended to use more lethal and violent
suicide methods than non-schizophrenic victims, suggesting less ambivalence in their motivation
to kill themselves. However, the methods used in the present study were significantly less violent
overall (due to the high number of drug overdoses) than in non-schizophrenic suicides in Finland.
Besides the unselected nature of our schizophrenia victims, the relatively easy access to cardiotoxic
low-potency neuroleptic drugs probably explains the particularly high proportion of fatal drug
overdoses among them. This finding is congruent with an earlier discovery of a higher proportion
of drug overdoses among suicide victims with bipolar disorder (35%), who were significantly more

often receiving psychiatric treatment than unipolar suicide victims (13%; Isometsd et al 1994a).

The cardiotoxicity of low-potency neuroleptics in overdose is well known, including their ability to
cause sudden death (Mehtonen et al 1991, Buckley et al 1995). However, little attention has been
paid to the toxicity of low-potency neuroleptics in the treatment of suicidal patients with
schizophrenia, compared with the highly focused issue of toxic antidepressants in the treatment of

depressive patients.

3. Antecedents of suicide among victims with and without schizophrenia (study II)

This is the first study to examine communication of suicidal intent (CSI) in schizophrenia and other
suicides using a representative, nationwide sample of suicide victims. Against the common belief
of unexpected suicides among subjects with schizophrenia (Johns et al 1986, Barraclough &
Hughes 1987, Murphy 1994), it was found that they (52%) communicated suicidal intent as often
as non-schizophrenic victims (55%) to next-of-kin and/or an attending health care professional.
Moreover, victims with active phase schizophrenia (56%) had even more CSI and/or suicide
attempts than non-psychotic victims (41%) during the last three months. Also, on the population
level, as victims with schizophrenia were more likely to have received treatment than others during
their last year, they actually had more CSI (34%) to attending health care professionals than other

victims (14%).
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In our study, CSI to either next-of-kin or attending health care professional was recorded with
similar frequency in schizophrenic and non-schizophrenic victims. In line with our finding, the San
Diego study using the psychological autopsy method reported CSI as frequently among 11
schizophrenic victims as among other victims (Rich et al 1988). Further, in the psychological
autopsy study of Virkkunen (1974) a similar finding of CSIin a sample of suicide victims with
schizophrenia and paranoid psychoses and in a control group of victims with other psychiatric
disorders was reported. However, record based studies suggest that suicides of persons with
schizophrenia have selddm been preceded by CSI compared with other suicides (Breier &
Astrachan 1984, Nathan & Rousch 1984, King 1994). The different findings of CSI in
schizophrenia and other suicides between interview based or record based studies may result from
the patient selection in smaller samples, less recorded suicide communication in patient charts
than in interviews, or the possible effects of treatment of patients with less suicide communication
in adequate psychiatric care. Contrasting with the suggestion of Rich et al (1988) of less CSI to
attending health care professionals and more to next-of-kin among schizophrenics, we found that

schizophrenics communicated almost equally to both.

4, Life events among suicide victims with and without schizophrenia (study III)

Almost half the victims with schizophrenia had had one or more life events 3 months prior to
suicide. The type of event (independent, possibly dependent or any) varied according to age,
having had a companion, illness phase, pattern of neuroleptic use, and treatment setting. However,
life events seemed to present less prominently before suicide among victims with schizophrenia

compared to those without, of whom the majority had had life events.

4.1 Comparison of suicide victims with and without schizophrenia

To evaluate the possible influence of the victim’s own behavior on event onset, which may also be
affected by his or her psychiatric symptoms, we categorized the life events as possibly dependent
or independent, in an attempt to distinguish whether the stressors themselves may reflect
increased symptomatology. The independent life event categories were classified as death, illness
in the family, separation due to work, somatic illness of the victim and own/partner’s miscarriage.

This classification caused asymmetry in the comparison of victims with and without schizophrenia:
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the reporting of somatic illness among victims with schizophrenia was very low (III: Table 2).
However, this may be associated with the familiar problems of under-recognizing and
underdiagnosing medical comorbid illness among patients with schizophrenia (Jeste et al 1996,

Mikikyro et al 1998).

Another interesting question is whether the lower rate of adverse life events prior to suicide was
due to schizophrenia and factors related to it, such as fewer social contacts and consequently a
lower probability of life event exposure, or whether it is a common phenomenom in psychosis in
general. We compared victims with affective psychosis (bipolar psychotic disorder and psychotic
major depression) (Isometsi et al 1994a, Isometsi et al 1994b) from the representative nationwide
suicide population in Finland and victims with active phase schizophrenia during the same time
period. We found that victims with current affective psychosis (55%) were similar to active illness
phase schizophrenics (45%) in the relatively low rate of any type of recent life events before suicide
compared to other suicide victims (83%). This seems to imply that the suicide process among
currently psychotic subjects is less affected generally by adverse life events prior to the suicide

than among other suicide victims.

In the present study almost half of the victims with schizophrenia had had recent life events prior
to suicide, which was significantly less than among the fourfifths of non-schizophrenic
comparisons. This accords with the finding of Rich et al (1988), who mentioned the unknown
nature of the difference in life event prevalence. Neither did they classify the events according to
the possibility of the subject’s own influence on them, nor study the social discriminants between
the victims. We found that the difference in occurrence of life events between the suicide groups
was clearer with the possibly dependent events, which are more susceptible to the subject’s own
behavior or illness, than with the independent events. When significantly discriminating social
factors and alcohol misuse were controlled for, the two groups were no longer differentiated by the
prevalence of independent life events. This finding supports Brown and Birley’s (1968) study, in
which rates of independent life events correlated with household size. This also indicates that
the role of independent events before suicide may be equally important among victims with or
without schizophrenia, and is further supported by our finding that the event categories of death
of aclose person or illness of a family member were equally common among both schizophrenic

(21%) and non-schizophrenic (18%) suicide victims.
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4.2 Recent life events among suicide victims with schizophrenia

The occurrence of stressful life events among living patients with schizophrenia is reportedly
higher among inpatients than outpatients ( Lukoff et al 1984). Unexpectedly, of all the variables
investigated in the present study outpatient status was the strongest single predictor of any life
event prior to suicide among subjects with schizophrenia, independently of the illness phase: 83%
of active phase and all residual phase victims with any life events were outpatients. This accords
indirectly with Modestin et al (1992b), who found no differences in life events between inpatient
suicides and non-suicides with schizophrenia. One explanation may be that the suicidal potential
associated with relapse preceded by a life event is treated effectively, and suicide prevented, by
hospitalization. However, the possible protective effect of in-patient treatment for suicide among
patients with schizophrenia who had had stressful life events prior to hospitalization would be

very difficult to estimate.

It has been suggested that life events in the course of schizophrenia would have a greater influence
in patients discharged from hospital with non-psychotic symptoms such as anxiety, depression and
somatic concerns (Schwartz & Myers 1977). This may correspond to a syndrome described as
"demoralization" (Dohrenwend & Egri 1981), which has also been associated with motivation
for suicide among subjects with schizophrenia (Bartels & Drake 1988). Roy et al (1983a) found
that living chronic schizophrenic outpatients whose illness was controlled with neuroleptics were
at risk of depression if they had had recent life events. However, in our study we found no excess
of any type of recent life events among victims who had suffered from comorbid depressive

symptoms. This may imply that schizophrenic suicide completers with recent life events do not

present clear-cut depressive syndrome.

Previous studies on suicide and schizophrenia have not reported life events in DSM-III-R illness
phases of schizophrenia. In the present study, the proportion of subjects in the residual illness
phase with independent life events (40%) was found to be almost significantly larger than the
proportion of victims in the active illness phase {17%), thus matching the proportion of non-
schizophrenic suicide victims with independent life events (40%). The total percentage of
schizophrenic suicide victims with life events in the present study was similar to that in Breier and
Astrachan’s study (1984), whereas the majority of life events they recorded were illness-related,
such as: "could not return to family’s home", and the victim’s illness phase was not reported. In
contrast to their conclusion of a weak utility of life events as an indicator of suicide, we suggest

that major independent life events may indeed associate with suicide among subjects in residual
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phases. However, in active illness phases the motivation for suicide does not seem to associate
with an "external" independent life event, but may be more due to "internal" illness related factors
as reflected by the moderate proportion of victims with possibly dependent life events. Somewhat
analogously, Nyman and Jonsson (1986) suggested that schizophrenic suicides characterized by
residual states or chronic symptomatology were possibly triggered by “personal crises". In
addition, the possibly dependent life events may play an important role in suicides of active illness
phase victims, since shame and hopelessness may be related to or worsened by self-inflicted life

events (Isometsd et al 1995b).

Recent life events were found to vary with the pattern of neuroleptic medication use in different
schizophrenic illness phases before suicide. Among the victims in the residual phase only those
on neuroleptic medication had experienced life events prior to suicide. This parallels a finding
from life event and relapse studies in schizophrenia which suggests a role for maintenance
neuroleptic medication as a buffer against everyday life stress among subjects with schizophrenia:
those with medication had more major life events preceding relapse than those without (Ventura

et al 1992).

5. Treatment received among suicide victims with schizophrenia (study IV)

In this study 57% of schizophrenic suicide victims in the active illness phase were either not
prescribed adequate neuroleptic treatment or were not using it, and a further 23% were estimated
as compliant non-responders. Schizophrenic suicide victims in different treatment phases differed
significantly in their current clinical and treatment related characteristics. Recently discharged

victims were found to have a significant clustering of known risk factors for suicide.

5.1 Antipsychotic treatment

We found that an average of 512 mg CPZ equivalents was prescribed for our schizophrenic
suicide victims, which falls in the range of previously reported CPZ equivalents (183 mg to 688
mg) among suicide victims with schizophrenia (Yarden 1974, Hogan & Awad 1983, Cheng et al
1990, Taiminen & Kujari 1994). However, despite the adequate average amount of the prescribed

neuroleptics, only about a half (54%) of all suicide victims in the active illness phase were
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prescribed adequate antipsychotic treatment according to the modest requirement of 300 mg of CPZ
equivalents in our study. Further, the figure of 43% for the proportion of actively ill victims with
adequate treatment who had actually taken the prescribed treatment is probably an over
estimation. Since most suicides (78%) occurred during the active illness phase, we suggest that
pharmacological undertreatment of psychotic symptoms may be a serious problem in the

management of suicidal schizophrenics.

The majority of suicide victims in this sample suffered from both positive and negative symptoms
simultaneously (61%). In the present sample, recent suicidality was strongly associated with the
presence of current positive, but not negative symptoms. This supports the findings of Fenton and
McGlashan (1997), who suggested that suicide may be more often connected with prominent
positive symptoms, and that among patients with only prominent negative symptoms the suicide
risk may be low. Positive symptoms are considered to react better to antipsychotic treatment than
negative symptoms (Kane & Mayerhoff 1989), emphasizing the importance of treatment of active

psychotic symptoms among suicidal schizophrenic patients.

Unfortunately, : the issue of neuroleptic side-effects could not be reliably examined in this suicide
sample due to lack of structured data on possible side-effects, especially akathisia. According to all
available information on the suicide victims, there were no spontaneous reports of current
neuroleptic side-effects. Akathisia is usually associated with higher neuroleptic doses in about
24% of patient samples (Halstead et al 1994), but in the present sample the majority tended to be
undertreated with neuroleptics or non-compliant, rather than receiving high doses of neuroleptics.
This suggests, that neuroleptic side-effects are not a major factor in suicides among patients with

schizophrenia, although they may play an important role in occasional cases.

5.2 Antidepressant treatment among suicide victims with schizophrenia

Depression among patients with schizophrenia is found in among approximately 25% of cases
during the longitudinal course of schizophrenia, but its presence varies according to the diagnostic
methods and patient samples used, and it is associated with functional impairment, morbidity and
mortality (Siris 1996). There is evidence that tricyclic antidepressants can be effective when used
in conjunction with neuroleptic medication after the the acute phase has resolved (Siris 1996, APA
1997). However, in our sample, only three of nine depressive victims in a stable illness phase

(after half a year from hospital discharge) were on antidepressive treatment at the time of suicide.
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Besides, the doses of prescribed antidepressants were often inadequate. The rates of
antidepressants use have varied (12%, 47%) in previous studies (Roy 1982, Cheng et al 1990), but
it is difficult to compare the treatment standards, since these studies did not report the
antidepressant usage among stabilized depressive schizophrenic patients. Depressive symptoms are
an important risk factor for suicide in schizophrenia (Caldwell & Gottesman 1992), but there is a
lack of knowledge about the role of antidepressant treatment in suicide prevention among

depressive patients with schizophrenia.

5.3 Treatment compliance and response

In the present study one-third of suicide victims were assessed as drug non-compliant. Non-
compliance was associated with alcoholism, as previously reported among living patients
(Bebbington 1995, Weiden & Olfson 1995), but not with other factors known to associate with both
suicide and non-compliance in schizophrenia, such as negative attitude toward treatment during
hospitalization, paranoid subtype, depressive syndrome or acute exacerbations of illness. Non-
compliance may not be a specific character of suicidal patients with schizophrenia, but it certainly
plays an important role in schizophrenic relapse (Weiden & Olfson 1995), often leading to acycle

of hospital admissions and discharges, treatment phases of high suicide risks.

Meltzer and Okayli (1995) have suggested that neuroleptic-resistant patients with schizophrenia
who suffer from persistent and severe positive and negative symptoms of schizophrenia, and may
thus feel hopeless, have a particularly high risk for suicide. They have reported that among
neuroleptic-resistant patients clozapine treatment decreased suicidality. In this study, a considerable
proportion of suicides occurred in hospital among a subgroup of severely and chronically ill
patients with recent suicidality. Further, 44% of inpatient suicides were found to be non-responders
to typical neuroleptics. However, none of the suicide victims had been prescribed clozapine before
suicide. During the same period in Finland, it can be estimated that about 1150 patients were using
clozapine, as derived from DDD (defined daily dose) values and approximations of the average
usage time per year per patient (Erkki Palva, Research director, National Agency for Medicines,
Finland, personal communication 14.4.1997) among the roughly 50 000 patients with a diagnosis
of schizophrenia (Isohanni et al 1998). Lithium is also recommended for augmenting the efficacy
of antipsychotic drugs in the treatment of positive symptoms among patients with schizophrenia
(Karper & Krystall 1996), but it was not prescribed for any of these suicide victims. For suicide

prevention in psychiatric hospitals, the treatment of severely ill and recently suicidal schizophrenic
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patients needs further study, but the use of alternative and augmenting treatment options, when
typical neuroleptics in adequate dosages do not yield good response, is to be encouraged on the

basis of the present findings.

5.4 The clinical characteristics of suicide victims with schizophrenia in different treatment

phases

Recently discharged schizophrenics were found to differ from others in having more suicide risk
factors such as paranoid symptoms, alcoholism, and suicide attempts during their last year. Among
all psychiatric patients, alcoholism has also been associated with higher suicide risk during recent
discharge than in inpatient care (Modestin & Hoffman 1989). Unexpectedly, all suicide victims
with schizophrenia in different treatment phases were similar in the proportions of depressive
symptoms. Further, recently discharged schizophrenic victims had the highest number of
hospitalizations per year during their illness duration and the shortest median duration of last
hospital treatment. Unfortunately, our data do not allow us to reliably estimate the total time spent
in hospital during the whole illness, or the exact rate of hospitalizations per year. However, our
findings may imply that the revolving door syndrome in schizophrenic suicides may be associated
with the recent discharge period. This is in line with the finding of a recent study by Rossau and
Mortensen (1997) that revolving door admission patterns are associated with increased suicide risk
in schizophrenia. Attitudes of inpatient suicide victims toward treatment were more often negative
or indifferent and they were more often treated against their will, which is similar to previous
reports (Virkkunen 1974). The disparities which emerged in this study between schizophrenic
suicide victims in different treatment phases suggests the possibility of varying suicide risk among
distinct subgroups of schizophrenic patients in different treatment phases. It may also suggest that
longer hospital treatment could offer some protection against suicide among younger subjects with
revolving door admission patterns and other known suicide risk factors. However, these issues
need to be further studied with a controlled study design. For suicide prevention, these findings

imply that when planning discharge, suicidality should be assessed carefully.
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6. Implications for suicide prevention in schizophrenia

Schizophrenia is very often a severely disabling and chronic illness with onset in young adult life,
and still lacking effective or curative treatment. In this study, suicide victims with schizophrenia
were characterized by severe illness course, a history of suicidal behavior and depressive symptoms
at the time of suicide. Suicide prevention among persons with schizophrenia is a major concern in
psychiatric care, since at the time of death the majority of suicide victims had been in psychiatric
treatment: 53% of suicide victims in psychiatric outpatient care and 27% in hospital care. A

minority (8%) had had treatment contact in primary health care.

Providing patients with schizophrenia a need adapted, good quality of care is an essential task in
psychiatry. For suicide prevention in schizophrenia, particular focus on the adequacy of
comprehensive care is crucial especially among actively psychotic patients with recent suicidal
behavior and depressive symptoms. Close monitoring of treatment and adequate antipsychotic drug
treatment is of special importance during inpatient treatment and shortly after discharge from
psychiatric hospital. Attention should be paid to problems in treatment contact, as well as to
achieving better treatment compliance. For patients with poor antipsychotic drug treatment
responses, active trials of second-line treatment options, such as clozapine or augmenting
treatments, are important. The use of newer antipsychotic drugs with less side-effects, better
compliance, and possible antidepressant properties may be also beneficial when treating suicidal

and depressed patients with schizophrenia.

Prescribing large amounts at the time of antipsychotics potentially toxic in overdose should be
avoided for high-risk patients, particularly at the time of hospital discharge. A good continuity of
care between psychiatric hospital and outpatient settings is important, since a third of all suicides

in this study occurred within three months of discharge.

As among other psychiatric patients, a history of suicidal behavior and communication of suicidal
intent are of great importance when evaluating suicide risk among patients with schizophrenia. In
this study, schizophrenic patients with stabilized illness on regular medication resembled non-
schizophrenic suicide victims in having had recent adverse life events at higher rates prior to
suicide than actively ill schizophrenic patients. This suggest that adverse life events may be of
clinical importance when assessing suicide risk among schizophrenic patients in stabilized illness

phases.
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7. Implications for further studies

For suicide prevention in schizophrenia, further knowledge of the possible high-risk subgroups
among patients, and of clinical short term risk factors would be very important. The present studies
have been able to describe suicide victims with schizophrenia with different clinical characteristics
relating to sex, age, illness phases, and treatment phases. Clinical characteristics among suicide
victims with schizophrenia were found to vary with age and phases of treatment and illness. These
findings may be of importance for future controlled studies aiming to specifically identify risk

factors for suicide during the illness course of schizophrenia.

Suicides occurred throughout the entire course of schizophrenia in this study, though most often in
the active illness phase. Women committed suicide significantly more often during an acute
exacerbation of illness. Middle aged women had depressive symptoms and suicide attempts during
the year before suicide most often, whereas middle aged men haddepressive symptoms, but instead
the highest proportion of alcoholism least often . The use of violent suicide method was highest
among the young; whereas drug overdose was commonest among middle aged men and old
women. The possibility that the risk factors for suicide among subjects with schizophrenia vary

according to sex and age should be further investigated.

Schizophrenic suicide victims in different treatment phases differed significantly in their current
clinical and treatment related characteristics. Inpatient suicide victims had the highest proportion of
negative or indifferent treatment attitudes, whereas recently discharged suicide victims had the
highest prevalence of comorbid alcoholism, paranoid subtype, recent suicidality, as well as the
highest number of hospitalizations per year during their illness course and the shortest last
hospitalization. These findings suggest the possibility of varying suicide risk in different
treatment phases among patients with schizophrenia. It may also imply that longer hospital
treatment could offer some protection against suicide among younger subjects with revolving door
admission patterns and other known suicide risk factors. These possibilities need to be further
investigated with a controlled study design. The effect of deinstitutionalism on suicide mortality

rates among patients with schizophrenia should be addressed (Veijola & Isohanni 1998).

The high rate of inadequate treatment (inadequate dosing, non-compliance and non-response)
among suicide victims with schizophrenia suggests further controlled studies to address the
potential protective effect of adequate antipsychotic treatment. The effect of newer antipsychotic

drugs with fewer side-effects in suicidality should be addressed in future studies.
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Most victims in high suicide risk periods of psychiatric hospitalization and recent discharge are,
compared with other victims, characterized by depressive symptoms. There is a lack of consistent
information about the role of antidepressants in the treatment of depressive syndrome in
schizophrenia. Furthermore, as depression is an important risk factor for suicide in schizophrenia,
and knowledge about the possible role of antidepressant treatment in suicide prevention among

depressive patients with schizophrenia remains unknown, this issue needs to be addressed.

The proportions of subjects with recent life events seemed to vary in different clinical subgroups
of suicide victims with schizophrenia. Outpatient suicides were more commonly preceded by
life events, especially in a subgroup of residual phase patients who had regularly used
neuroleptic medication. As with non-schizophrenic suicide victims, there may be a subgroup of
compliant schizophrenic outpatients with stable illness course in whom life events may present a

risk factor for suicide. This needs to be further examined using a controlled study design.
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VII SUMMARY

The present thesis forms part of the National Suicide Prevention Project in Finland, during which
all snicides committed in Finland over one year were examined using the psychological autopsy
method. The purpose of the present studies was to examine clinical characteristics in suicide
victims with schizophrenia, and to compare some antecedents of suicide between suicide victims

with and without schizophrenia in a nationwide suicide population.

Data concerning suicide victims with and without schizophrenia was collected using the
psychological autopsy method: comprehensive interviews of the relatives and attending health care
professionals and also data from all available records. Retrospective best-estimate DSM-III-R
diagnoses of schizophrenia were carefully assessed on the basis of all available information

collected on the victims.

There were 92 suicide victims with DSM-III-R schizophrenia, representing 6.6% of all suicides in
Finland. The mean age was 40 years among 24 women and 68 men, and the mean illness duration
from the first psychiatric contact to suicide 15.5 years. Three-fourths of suicides were committed
during an active phase of illness, and two-thirds were currently having depressive symptoms. About
two-thirds of women but only one-third of men committed suicide during an acute exacerbation.
A history of suicide attempts was common (71%). At the time of suicide almost one-third of the
victims with schizophrenia were receiving psychiatric in-patient care, over half had a psychiatric
outpatient treatment contact, seven (8%) were being treated by general practitioners, and eleven
(12%) had no current treatment contact. Almost half of the outpatient suicide victims committed
suicide during the first three months after hospital discharge. For suicide prevention, these findings

imply that when planning discharge, suicidality should be assessed carefully.

Drug overdose was the most frequent suicide method among both sexes (37%). A neuroleptic drug
caused the lethal intoxication among 79%, and a low-potency neuroleptic drug among 74% of the
overdose victims. Female sex, age between 33-44 years and outpatient status were strongly
associated with suicidal drug overdose. When treating high-risk patients with schizophrenia,

prescribing large amounts of antipsychotics potentially toxic in overdose should be avoided.

In contrast to the previous suggestions of unexpected suicides among subjects with schizophrenia,

it was found that 52% had communicated suicidal intent as often as non-schizophrenic victims
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(55%) to next-of-kin and/or an attending health care professional. Further, victims with active
phase schizophrenia (56%) had even more communication of suicidal intent and/or suicide
attempts than non-psychotic victims (41%) during the last three months. Thus, the suicide process
in terms of previous suicide attempts and communication of suicidal intent known by next-of-kin
and an attending health care professional is similar among victims with or without schizophrenia.
In suicide prevention, a history of communication of suicidal intent and suicide attempts is an
important factor in the evaluation of suicide danger among persons with schizophrenia, as it is

among others.

In comparison to non-schizophrenic suicides, it was found that adverse life events seemed to
present less prominently before suicide among victims with schizophrenia. Almost half the
victims with schizophrenia had had one or more life events three months before suicide, compared
to the majority of the non-schizophrenic subjects. This difference may be at least partly due to
the fewer social contacts, low rate of employment, and less alcohol misuse among persons with
schizophrenia. The proportions of subjects with life events varied in different clinical subgroups
of suicide victims with schizophrenia. Outpatient suicides were more commonly preceded by
life events, especially in a subgroup of residual phase patients who had regularly used
neuroleptic medication. Similarly with non-schizophrenic suicide victims, there may be a subgroup
of compliant schizophrenic outpatients with stable iliness course in whom life events may present

a suicide risk.

Over half (57%) of schizophrenic suicide victims in the active illness phase were either not
prescribed adequate neuroleptic treatment or were not using it, and a further 23% were estimated
as compliant non-responders. This suggests the need for better psychopharmacological treatment

of schizophrenia, especially in the active illness phase.

Suicide victims with schizophrenia in different treatment phases differed significantly in their
current clinical and treatment related characteristics. Inpatient suicide victims had the highest
proportion of negative or indifferent treatment attitudes, whereas recently discharged suicide
victims had the highest prevalence of comorbid alcoholism, paranoid subtype, recent suicidality,
as well as the highest number of hospitalizations per year during their illness course and the
shortest last hospitalization. These findings suggest that suicide risk factors may vary in different

treatment phases among patients with schizophrenia, and need to be further studied.
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Table 1.

PREVIOUS DSM-III AND DSM-III-R STUDIES ON SUICIDE AND SCHIZOPHRENIA

AUTHOR NUMBER OF

TYPE OF TIME CONTROLS DATA
SUICIDES SAMPLE PERIOD
Roy N=30 Retrospective 1968-79 N=30; matched all available
1982, Canada follow-up of for age, sex, patient records
inpatients and schizophrenia type

outpatients with
subchronic and

chronic schizophrenia

Retrospective 1970-81
follow-up of

inpatients and

outpatients,

schizophrenic

psychoses

1) N=18; non-sch
suicidal group

2) N=81; randomly
selected schizophrenia
group

3) N=20; schizophrenia

all available

patient records

Breier and N=20
Astrachan

1984, USA

Drake et al N=15
1984, USA

Retrospective 1976-80
follow-up of

inpatients

N=160 inpatients;
excluding longstay,
elderly and patients

with brief admission

hospital records

el



Allebeck et al N=32 inpatient cohort 1971-81 N=64; inpatient register and

1987, Sweden of schizophrenic 10% random medical records
psychoses sample of the cohort

Cheng et al N=74 Retrospective 1981-85 N=74; all available

1990, Hong Kong

follow-up of

matched for age

patient redords

inpatients and and sex
outpatients;chronic
and subchronic sch
Hu et al N=42 Retrospective 1972-87 1) N=84; patient records;

1991,Taiwan

follow-up of
inpatients and

outpatients

matched for age,

sex, and

outpatient care length

2) N=60; first outpatient
clinic visit in 1982, non-
suicidal schizophrenic
patients; follow-up of

at least 5 years

family interviews

eel



AUTHOR NUMBER OF

TYPE OF TIME CONTROLS DATA
SUICIDES SAMPLE PERIOD OF STUDY

Lim et al N=41 Prospective 1975-90 N=411 inpatient register and

1991, Singapore follow-up inpatient records at
schizophrena cohort first admission

Fenton et al N=19 Retrospective 1950-75 N=276 medical records,

1997, USA follow-up of a interviews with subjects
cohort of discharged and/or significant
patients with others
schizophrenia psychoses

Peuskens et al =27 Retrospective 1979-89 N=27 hospital records

1997, Belgium

follow-up of
inpatients

with schizophrenia
and schizo-affective

patients

matched for age,
sex, diagnosis subtype

and time of first admission

bel





