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Summary

QUESTIONS: The Swiss Health Observatory recently re-
ported that the Canton of Zurich ranked fourth highest
among the Swiss cantons in regard to suicide rates. The aim
of this study was to identify sociodemographic risk factors
(such as sex, age, marital status, religion and place of res-
idence) in relation to suicide rates in the Canton of Zurich,
and to explore suicide methods and co-morbidities from all
suicides in this area between 1995 and 2007.

METHOD: Data from Swiss statistics on causes of
death were analysed using statistical modelling.

RESULTS: Suicides were found to be more frequent
among men than women, and suicide was more prevalent
in older or single people than in younger or married people,
respectively. Age groups over 70 had increasingly high sui-
cide rates compared to lower age groups. Investigating geo-
graphical distribution, highest suicide risks were found in
the cities and high-income municipalities. The chosen sui-
cide methods differed among age and sex groups. Poison-
ing was more than twice as frequent among women, and
more common with increasing age in both sexes. Usage of
firearms was about ten times as frequent among men. For
train suicides, the age group of 10 to 19 years predomin-
ated. In 36% of suicide cases, mental disorders were listed
as co-morbidities; in 12% malignant tumours were repor-
ted.

CONCLUSIONS: Relatively low rates of mental ill-
ness were reported in older suicide victims, despite a
massively rising suicide rate with increase of age, indic-
ating that undiagnosed depression could contribute to the
high suicide rates in the elderly. Demographic changes in
the coming years may result in larger numbers of suicides.

Key words: suicide; Switzerland; methods of suicide;
gender differences; firearm, depression, statistics
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Introduction

Suicides are often investigated on a national level, but
within Switzerland there are considerable regional differ-
ences, for example between the cantons (which are the
member states of the federal state of Switzerland). Accord-
ing to a recent report by the Swiss Health Observatory, the
suicide rate in the Canton of Zurich is 21.7 per 100'000
people (average over seven years from 2000 to 2006 [1]),
and Zurich ranks fourth highest among the cantons. In that
study [1], highest suicide rates were found in the Canton of
Schaffhausen (25.9 per 100'000 population), whilst lowest
rates were found in the Canton of Ticino (11.5 per 100'000
population).

A number of sociodemographic factors, such as sex,
age, marital status or religion, are correlated with suicide
rates. In Western countries, men commit suicide more fre-
quently than women with male to female ratios between
2:1 and 4:1 [2]. The reasons for the male predominance of
completed suicide seem complex. It has been proposed that
men use more immediately lethal methods of suicide [3]
and avoid acknowledging a need for help [2]. Suicide rates
generally increase with age [2, 4-6], but this may be differ-
ent for men and women [2,4], or rural and urban popula-
tions [5]. Additionally some countries in Central and South
America or Eastern Europe, in contrast, show no signific-
ant increase in suicide rates with increasing age [7].

Marital status and religious affiliation can be regarded
as forms of social integration that were proposed to cor-
relate with lower suicide rates as suggested by Durkheim
[8]. Also more recent studies confirm that being married is
a protective factor [6] and can even buffer socio-econom-
ic inequalities with respect to suicide [9]. Within Switzer-
land, cantons with a higher percentage of Catholics gener-
ally have lower suicide rates [10].

Other factors associated with a higher risk for suicide
are mental illnesses, such as depression or alcoholism
[11,12], the presence of a possibly incurable somatic dis-
order, such as cancer [13, 14], or socioeconomic factors,
such as lower levels of education and unemployment [10,
15, 16].

Suicide methods chosen depend on availability, but also
correlate with sex, age and culture [17]. For instance, fire-
arm suicide rates are higher where firearms are commonly
stored in private households [18-20]. Swiss density of
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household firearms is comparatively high with an estim-
ated 2.5 million firearms stored in private households
(partly due to our military service customs). Among men,
Switzerland has a higher proportion of firearm suicides
compared to other countries [21, 22].

Using data from the Swiss statistics on causes of death,
we investigated a number of statistically documented so-
ciodemographic factors and variables pertaining to suicide
methods and their impact on suicide rates in the Canton
of Zurich. This study showed that suicide rates vary also
among different regions (i.e. types of municipalities) with-
in the Canton of Zurich. Such a detailed analysis appeared
to be absent from suicide analysis in the Canton of Zurich
so far. To discriminate the influence of various variables,
a statistical model (logit) was used. Since this was a ret-
rospective study, only those variables present in the data
set could be explored, whereas a prospective study would
allow the inclusion of other variables of interest. Thus,
declared suicide motives, suicide attempts, the impact of
assisted suicide or correlations with communally varying
suicide prevention programmes were not examined in this
study.

Materials and methods

Data

All data were obtained from the Swiss Federal Statistical
Office, which centrally processes all causes of death state-
ments in Switzerland. For each fatality, doctors submit the
immediate cause of death and zero, one or two co-morbid-
ities to the authorities. Some doctors also submit more than
two co-morbidities on the cause of death statement. Spe-
cialists at the Federal Office then use ICD-10 codes and
ICD-10 combination rules to generate the cause of death
database, that finally contains an immediate cause of death
(listed as I) and zero, one or two co-morbidities (listed as
II). For the current study, the processed data from the Swiss
Federal Office was used, not the original cause of death
statements.

Data were extracted from the Swiss statistics on causes
of death for the years 1995 to 2007 and for residents of the
Canton of Zurich (Switzerland). A total of 3431 cases of
suicide (ICD-10 codes X60-X84) were listed in that peri-
od. Methods of suicide were grouped as follows: poisoning
(X60-69.9); hanging, strangulation, suffocation, drowning
(X70-71.9); firearm (X72-74.9); jumping from a high
place (X80-80.9); jumping or lying before a moving object
(X81-81.9); others (X75-79.9, X82-84.9).

On the basis of these data, suicide methods and co-mor-
bidities were analysed. Descriptive statistics were used and
results were presented as percentages. When two co-mor-
bidities of the same category, such as mental and behavi-
oural disorders, were noted for one person, they were coun-
ted only once to calculate their prevalence.

To calculate mean suicide rates for sex and age groups,
permanent resident population counts of the years 1994 to
2007 were used (population at midyear, calculated as the
average of the population at the end of two subsequent
years). Children under 10 years of age were excluded as no
suicide was documented in that age group.
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Statistical modelling (see below) was applied to com-
pare sociodemographic factors (sex, age group, marital
status, religion, type of municipality) of suicide victims
to the general population, for which data from the Swiss
Federal Population Census of the year 2000 was used,
which included 1.125 million residents in the Canton of
Zurich (excluding children under the age of 10, visitors and
holders of short stay permits).

Types of municipalities

All 171 municipalities of the Canton of Zurich were classi-
fied into seven categories according to the terminology of
Schuler and Joye [23]. Industrial and tertiary municipality
types were combined with suburban municipalities, agro-
mixed with rural commuter municipalities, and Wetzikon
was considered a suburban municipality. The following 5
groups resulted:

2 cities (Zurich and Winterthur), characterised by their
large population (>50'000); 16 high-income municipalities,
characterised by a high real income of inhabitants, and situ-
ated mostly at the borders of the lake of Zurich (including
the so-called ‘gold coast’); 63 industrial, tertiary and sub-
urban municipalities, characterised by a high percentage of
secondary and tertiary sector economies and not exceeding
a certain fraction of apartment buildings, respectively; 54
periurban municipalities, that lie within an agglomeration
but do not fulfil the criteria for suburban or high-income
municipalities; 36 agro-mixed and rural commuter muni-
cipalities, characterised by a relatively high percentage of
primary sector economy and people living but not working
there (commuters).

Modelling

A logit model, which belongs to the family of generalised
linear models and is used for binomial regression, was em-
ployed. Sex, age group, marital status, religion and place
of residence (type of municipality) were chosen as categor-
ical predictor variables, with suicide (1 or 0) as the re-
sponse variable. Age was not used as a continuous vari-
able, since it was not linear in the model. Therefore, 10
year age groups were chosen for all analyses. Calculating
a model gives the possibility of looking at one predictor
variable while adjusting for the others, for example looking
at the effect of the marital status independently from the
age group. Odds ratios (OR) and 95% confidence intervals
(CI) were calculated from single factors of the logit func-
tion (for interpretation of ORs, see [24]). An alpha level of
0.05 was considered statistically significant.

Software
SPSS Statistics version 17.0 (SPSS Switzerland, Zurich,
Switzerland) was used for data evaluation. R version 2.8.1
(http://www.r-project.org) was used for modelling (func-
tion: glm).
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Results

Characteristics of suicide population compared to the
general population

Table 1 shows a statistically significant difference in sui-
cide risk among sexes. The OR for women was 0.38 (95%
CI 0.35-0.41), meaning women were 62% less likely to
commit suicide than men. With increasing age, suicide risk
increased. This was particularly evident in the age groups
of 80-89 (OR 4.05, 95% CI 3.52-4.65) and 90 years and
older (OR 4.93, 95% CI 4.00-6.07) compared to the refer-
ence group aged 4049 (OR 1.00).

Married individuals had a significantly lower OR than
single people. They were 55% less likely to kill themselves.
Being divorced conferred a trend to a higher suicide risk
than being single, but this was not statistically significant.
Widowed persons still had a significantly reduced suicide
risk relative to singles even though it was higher than the
risk for married people. This effect only became appar-
ent through statistical modelling. Crude suicide rates were
highest for widowed and divorced people, with both groups
being on average older than singles. Additionally consid-
ering interactions between sociodemographic factors in the
model, widowed women showed a lower suicide rate com-
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Figure 1

Mean suicide rates per year (a), suicide counts (b) and suicide
proportions of all deaths (c) by age group and sex, in the Canton of
Zurich, 1995-2007.
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pared to single women, whereas widowed men were more
likely to kill themselves than single men.

Roman Catholics had a lower suicide risk than Prot-
estants. No calculations for members of other religious
groups in the Canton of Zurich (e.g. Jews or Muslims)
could be made, since either only few people belonged to
those groups or the religious affiliation was not known.

Living in the two largest cities (cantonal capital Zurich,
Winterthur) or living in high-income municipalities con-
ferred slightly higher suicide risks than living in industrial,
tertiary or suburban municipalities. Inhabitants of the cities
were also more likely to commit suicide than those of peri-
urban municipalities. Agro-mixed and rural commuter mu-
nicipalities were small and showed large variations, there-
fore no conclusions about their inhabitant's suicide risks
could be drawn.

Suicide and age

Figure la shows mean suicide rates per 100'000 people.
The lowest rate was found in the age group of 10-19
years. While the suicide rate rose with age, its incline was
steepest in high age up to rates of 148 (men, 80-89), 251
(men, 90+), 58 (women, 80—89) and 87 (women, 90+) per
100'000 people. Men in all age groups had a suicide rate
two to three times that of women. In order to be able to
compare our data to other studies, we calculated suicide
rates per 100'000 people (including children of all ages).
We found mean suicide rates per year in the Canton of
Zurich to be 29.0 and 14.5 per 100'000 people for men and
women, respectively.

Even though suicide rates rose with increasing age, the
highest absolute numbers were found in the age group of
40-59 years for men and 50-89 years for women (fig. 1b).
The average age of suicide victims was 55 for men and
61 for women. In absolute numbers, men were represented
more frequently in all age groups except in the one of 90
years and older.

The percentage of suicide in all deaths was higher in
younger people (fig. Ic). Over 25% of deaths in the age
group of 20-29 years were the consequence of suicide; sui-
cides made up 17% of deaths in the group of 30-39 years,
and only 1.5% of people 70 years or older died due to sui-
cide as other causes, mostly natural deaths, were far more
common.

Suicide methods

In total, the most popular method was poisoning followed
by hanging, strangulation, suffocation or drowning and
firearm suicide. Jumping from a high place or jumping or
lying before a moving object and various other means, such
as injury with a sharp object, fire or intentional crashing
of motor vehicles, were less frequent. Delineation between
accidents and suicides is not always obvious. Deaths after
road traffic accidents, drowning or poisoning suicides may,
in particular, have been underestimated.

Usage rates of chosen suicide methods varied with age
(table 2) and sex (fig. 2, table 2). Poisoning was twice
as common in women, shooting ten times as frequent in
men. Jumping or lying before a moving object (mostly train
suicides) accounted for 30% of male and 41% of female
suicides under the age of 20. Men aged between 20 and

Page 3 of 8



Original article

Table 1

90 shot themselves more frequently than those younger or
older. Poisoning became increasingly popular with increas-
ing age.

Co-morbidities
Causes of death statistics do not only report cause of death
but also list up to two co-morbidities (ICD-10). Mental
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Figure 2

Suicide rates per 100'000 people (age-specific, not considering
children under 10 years of age) per method by sex, in the Canton of
Zurich, 1995-2007.
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illness constitutes a relevant diagnosis in suicide victims.
Within the age group of 20-59 years, the proportion of
mental illnesses such as depression, schizophrenia or alco-
holism ranged between 41% and 45% and decreased with
increasing age (table 3). In the age group of 10-19 years,
mental and behavioural disorders accompanied almost a
third of suicide cases, whereas two thirds remained without
a listed co-morbidity.

Malignant tumours were found in 11% of the 50-59
year old and 30% of the 70—79 year olds. Nervous system
disorders such as multiple sclerosis or Parkinson's disease
amounted to 10% of the suicide victims aged 70-79.
Diseases of the circulatory system were found increasingly
in people aged 70 and older. No co-morbidities were listed
for 43% of male and 28% of female suicide victims.

Variations over time

Overall male suicide rates showed a tendency to decline
between 1995 and 2003, whereas male rates from 2004 to
2007 and female rates remained approximately constant.
All four seasons showed a similar frequency in suicide.
There were variations in suicide counts between single
months: most suicides were committed in March, and least
suicides were committed in October.

Influence of sex, age, marital status, religion and place of residence on the suicide risk, in the Canton of Zurich (suicide victims 1995-2007 compared to

population 2000).

95% confidence interval

Odds ratio Lower Upper p-value
Sex
Male 1.00
Female 0.38 0.35 0.41 < 0.0001
Age group
10-19 0.16 0.13 0.20 < 0.0001
20-29 0.47 0.40 0.54 < 0.0001
30-39 0.61 0.53 0.69 < 0.0001
40-49 1.00
50-59 1.27 1.13 1.43 < 0.0001
60-69 1.46 1.28 1.66 <0.0001
70-79 2.02 1.77 2.30 < 0.0001
80-89 4.05 3.52 4.65 < 0.0001
90+ 4.93 4.00 6.07 < 0.0001
Marital status
Single 1.00
Married 0.45 0.41 0.49 < 0.0001
Widowed 0.87 0.76 0.99 0.038
Divorced 1.1 0.99 1.25 0.080
Religion
Protestant 1.00
Roman Catholic 0.70 0.64 0.77 < 0.0001
Other, none 0.97 0.90 1.06 0.50
Type of municipality
Industrial, tertiary and suburban 1.00
municipalities
Periurban municipalities 1.02 0.90 1.16 0.73
Agro-mixed and rural commuter 1.1 0.89 1.37 0.36
municipalities
High-income municipalities 1.20 1.06 1.36 0.005
Cities (Zurich, Winterthur) 1.21 1.12 1.31 < 0.0001
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Discussion

Sex and age

We found mean suicide rates in the Canton of Zurich of
29.0 and 14.5 per 100'000 people for men and women,
respectively. This amounted to a rather low male/female
suicide ratio of 2.0 compared to the other Swiss cantons,
where ratios range from 1.4 (Canton of Zug) to 4.3 (Canton
of Appenzell Inner Rhodes) [1]. Regarding the WHO stat-
istics [25], our findings and Swiss suicide rates (men: 26.5,
women: 10.0) are comparable to those of neighbouring
countries including Germany (men: 20.2, women: 7.3),
Austria (men: 27.3, women: 9.8) and France (men: 26.1,
women: 9.4), while Italy shows lower rates (men: 11.1, wo-
men: 3.4).

In the current data, the highest two age groups (80-89
and 90+ years) present suicide rates (148 and 251 per
100'000 people for men, and 58 and 87 for women) that
are high even in an international comparison. Suicide rates
have been reported previously to rise with increasing age.
For example, in England and Wales the age group of 80-89
years was reported to have a suicide rate of 14-18 (men)
and 3—4 (women) per 100'000 people, whereas the group
of 90 years and older had a suicide rate of 24 (men) and
4 (women) [4]. A similarly sharp rise with increasing age
was reported in China (up to 165 for men and 122 for wo-
men over 85 in rural areas) [5] and in the USA (75 for men
and 6 for women over 85) [2].

Marital status and religion

Our model shows, for residents of the Canton of Zurich,
that married and, to a minor degree, widowed people are
less likely to kill themselves than single people, whereas
divorced people have a higher tendency for suicide than
single people, although this was not statistically significant.

Swiss Med WKkly. 2010;140:w13102

These findings showing this protective aspect of marriage
are in line with other studies [6, 9].

According to our results, Roman Catholics are about
30% less likely to commit suicide than Protestants in the
Canton of Zurich, a finding which is not new. Data from
one of the right-to-die organisations in Switzerland showed
that more people from Protestant than Catholic cantons
utilised assisted suicide [26]. In an American study, county
groups with higher percentages of Catholics reported the
lowest suicide rates, whereas various Protestant denomin-
ations ranked higher [27]. Relevant factors in this context
may be denial and underreporting of suicides [28], better
coping mechanisms or better community support. Lower
suicide rates are also being argued to result from an asso-
ciation of religious belief with lower tolerance of suicide
[29]. Religious affiliation in depressed inpatients is gen-
erally associated with reporting of less suicidal behaviour
[30].

Underreporting of suicides among Catholics may be a
problem; its magnitude is estimated to range between 20
and 30% [28]. We do not feel this is an issue that is that
extensive, nor that it is particularly restricted to Cathol-
ics. Our system does not allow suicides that cause visible
problems, such as blocking a train for hours, to be underre-
ported. In today's modern world of life insurance, underre-
porting of suicides should also not be expected to be a phe-
nomenon restricted to any specific religious group. Also,
wrongly submitting an accident or natural death as a sui-
cide on the cause of death statement cannot be seen as a
gross error if the situation does not provide any particular
clues that indicate a suicide. Reliability of cause of death
data can be greatly improved by summoning experts to de-
tail circumstances, by determining patient history and re-
cent history by interviewing family, neighbours and work-
mates, by conducting autopsy and ancillary tests and by
then issuing a report after thorough analysis.

Table 2

Suicide methods by sex and age group in percentages, in the Canton of Zurich, 1995-2007.

Men 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ All
Poisoning 1.6% 9.3% 16.1% 19.2% 17.0% 27.6% 40.4% 39.8% 48.4% 23.7%
Hanging, strangulation, suffocation, drowning 38.1% 25.1% 26.2% 32.5% 29.2% 21.8% 18.2% 15.3% 18.8% 25.0%
Firearm 15.9% 49.0% 34.4% 30.2% 36.0% 26.8% 28.0% 27.4% 7.8% 31.8%
Jumping from a high place 12.7% 7.7% 6.9% 6.6% 4.7% 10.0% 6.9% 9.1% 23.4% 7.8%
Jumping or lying before moving object 30.2% 5.3% 8.9% 6.3% 8.1% 9.2% 2.9% 3.6% 1.6% 7.0%
Others 1.6% 3.6% 7.5% 5.2% 5.0% 4.6% 3.6% 4.7% 0.0% 4.7%
Women 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ All
Poisoning 20.7% 33.3% 31.6% 37.3% 39.6% 54.0% 65.7% 72.7% 771% 51.9%
Hanging, strangulation, suffocation, drowning 6.9% 30.7% 29.1% 26.1% 26.0% 21.8% 18.5% 15.3% 8.6% 21.5%
Firearm 10.3% 6.7% 7.7% 2.2% 4.2% 2.9% 0.6% 0.5% 0.0% 3.0%
Jumping from a high place 20.7% 13.3% 14.5% 14.9% 13.0% 12.6% 9.0% 8.6% 8.6% 11.9%
Jumping or lying before moving object 41.4% 16.0% 12.0% 12.7% 13.5% 6.9% 2.8% 1.4% 0.0% 8.6%
Others 0.0% 0.0% 5.1% 6.7% 3.6% 1.7% 3.4% 1.4% 5.7% 3.2%
Table 3

Co-morbidities in suicide victims by age group in percentages, in the Canton of Zurich, 1995-2007.

10-19 20-29 30-39 40-49

50-59 60-69 70-79 80-89 90+ All

Malignant neoplasms 1.1% 0.6% 1.2% 3.3% 10.6% 22.1% 30.0% 18.0% 14.9% 12.4%
Mental and behavioural disorders 29.3% 41.0% 44.8% 45.4% 42.4% 34.5% 25.2% 26.9% 18.7% 36.3%
Diseases of the nervous system 0.0% 0.3% 1.7% 3.1% 4.2% 6.7% 10.2% 6.2% 3.0% 4.6%
Diseases of the circulatory system 0.0% 0.0% 0.5% 1.4% 2.8% 3.0% 13.2% 17.2% 22.4% 6.1%
None specified 68.5% 54.3% 48.3% 41.7% 37.9% 32.0% 23.2% 29.4% 30.6% 37.9%
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Geographical differences

It is not obvious why people in urban or rich communities
kill themselves more often. In the Canton of Zurich, cities
and high-income municipalities lead the statistics of sui-
cide rates. Industrial, tertiary and suburban municipalities
have the lowest rate, and the numbers of small rural muni-
cipalities have a large variation and are therefore not sig-
nificantly different from the other types. It has been shown
previously that among people with a history of mental ill-
ness, those with a higher income are at greater risk of
committing suicide compared to those with a lower in-
come [31]. In contrast, richer people in the general popu-
lation have a lower suicide rate. So it appears that richer
people with a mental illness may be more suicidal because
they may feel more stigmatised, vulnerable and shameful
about having a mental illness [32]. This interpretation of in-
creased suicide rates found in high-income municipalities
has to be weighed cautiously since personal income of in-
dividual suicide victims in our data is unknown. Neverthe-
less, it has to be accepted that stigmatisation of mental ill-
ness is a relevant factor in our society [33, 34]. In addition,
our higher urban suicide rates are not in line with findings
from other countries, where suicide risk is larger in rural
areas [5, 35, 36].

Data presented here pertains to the Canton of Zurich.
However, we suggest that the analysis may well find rel-
evance across the borders of our canton. The Canton of
Zurich (ZH) compares to Switzerland (CH) with regard to a
number of relevant rates; age distribution (0—19 years: CH:
22.9%, ZH: 20.5%; 20—64 years: CH: 61.8%, ZH: 64.4%;
>64 years: CH: 15.4%, ZH: 15.0%), persons per household
(CH: 2.2%, ZH: 2.1%), unemployment rate (CH: 2.8%,
ZH: 2.6%), proportion of foreigners (CH: 21.1%, ZH:
22.9%) and living density (residents per room) (CH: 0.59,
ZH: 0.58) [37]. However, there are also differences to the
other cantons, for example the Canton of Zurich has the
largest population and two large cities, in which we found
higher suicide rates than in the industrial, tertiary or sub-
urban municipalities.

Suicide methods
It appears that methods can be ranked as first choice meth-
ods (such as firearms or poisoning, which are believed to
be particularly effective) as opposed to so-called replace-
ment methods (hanging or widely available methods such
as jumping or lying in front of a moving object that carry a
risk of prolonged agony or even survival). In our data, the
most common method was poisoning followed by hanging,
strangulation, suffocation or drowning and firearm suicide.

We found usage of poison to be increasingly frequent
with age. Poisoning leads the statistics in men over 60 and
women over 20, and is used about twice as frequently in
women as in men. It has to be noted that our data also in-
clude assisted suicides, where poisoning is the predominant
method and the majority of cases are women [38]. Assis-
ted suicides are legal in Switzerland and supported by sev-
eral right-to-die organisations [26], but could not be ana-
lysed separately, since these cases were not identifiable in
our data.

Firearms suicide is the most common method among
younger men according to the current data (most popular
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method for men aged 20-39 years). In the region of Basel,
it is the most frequent suicide method overall [22].

Hanging is the most prevalent suicide method in
Europe, accounting for almost 50% of suicides [39], and
can be regarded as a replacement method when other
means are not available. Highest percentages of strangula-
tion among all suicides are reported from eastern European
countries with rates up to 91.7% in Lithuania [21]. In our
data, hanging, strangulation, suffocation and drowning
were not found quite as often; they were used in 6.9 to
38.1% of the cases, depending on sex and age group.

Generally, an effective restriction to access a particular
means for suicide is thought to be able to save lives, for ex-
ample regional availability of high bridges correlates posit-
ively with high rates of suicide by jumping. While statist-
ically men appear to substitute jumping with poisoning in
regions of relatively scarce bridges, women's suicide rates
reflect no method substitution [10]. As our region does not
seem to feature as many high publically available architec-
tural structures as others, suicides due to jumping (7.8%)
were not as frequent as for example in Malta, Luxembourg
or Spain [21].

Co-morbidities

In the age groups of 50-59 years and 60-69 years, we
found 10.6% and 22.1% of suicide victims to suffer from
malignant neoplasms. The age between 50 and 70 may be
a critical age for newly diagnosed cancer; in a multiethnic
study, total cancer peak incidence appears to range between
age 56 and 62 [40]. In Switzerland, incidence of cancers
generally rises from age 45 onwards, with considerable dif-
ferences in age-incidence correlation among various types
of cancer [41]. Additionally two studies, one in the Canton
of Vaud and one in central Italy, showed elevated suicide
risks for patients diagnosed with cancer, especially within
the first year after diagnosis [13, 14].

In total, 36% of suicide victims were recorded to have
a mental disorder, which was a rather low percentage com-
pared to other studies that estimate 40 to 90% [4, 6, 42].
Some authors even assume suicide to be impossible
without mental illness; one case-controlled study reported
97 to 100% of suicide victims to have a diagnosed mental
illness [43]. The Zurich cohort study, that investigated the
prevalence of mental disorders in a cohort of young adults,
reported a 20 year cumulative prevalence rate for mood dis-
orders of 24.2% and for total mental disorders of 48.6% in
the general population [44]. In our data, 41.0% and 44.8%
of the 20-29 and 30-39 year old suicide victims were listed
as having had a mental disorder. However, regarding the
literature, which shows higher suicide rates for patients
with mood disorders [45, 46], higher percentages of mental
disorders would have been expected in our sample.

Apart from being rather low, percentage of reported
mental illness in suicide victims in our data declines with
age. This is interesting as depression is regarded as the
most significant risk factor for suicide in old age [11, 42].
However, mental illness in the elderly can lead to a com-
plex clinical picture that may remain poorly recognised and
treated: co-occurring illnesses with overlapping symptoms
such as loss of appetite, lack of energy or insomnia and a
tendency of physicians to regard late-life depression as a
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normal response to multiple life changes such as being on
a low fixed income, loss of purpose, isolation, death of a
spouse, onset of multiple illnesses or increasing dependen-
cy needs [47]. Recognition and appropriate reporting and
coding of depression — particularly late in life — may also
carry significant economical relevance: when compared to
non-depressed individuals, after controlling for age and co-
morbid medical illnesses, those with depression had almost
twice as many primary care visits, twice as many referrals
to specialists, and not only more than twice as many radi-
ological tests but also higher total charges and almost twice
as high outpatient charges [48].

Variations over time

In accordance to data from throughout Switzerland [1], in
the Canton of Zurich male suicide rates showed a tendency
to decline between 1995 and 2003 and then to stay constant
to 2007. Over the same period, female rates remained ap-
proximately constant, resulting in a trend towards a slightly
declining overall suicide rate despite an increase in assisted
suicides and more people depending on social welfare [49].
Unemployment and low socioeconomic status are known
additional suicide risk factors [16, 50], although socioeco-
nomic status as a risk factor can lose relevance when cor-
rected for mental illness and suicide in the family [S1].
Trends for the future are unclear. With more people in high-
er age groups due to demographic changes in the coming
years [52], suicide rates may rise again.

Conclusions and limitations of the study
Self damaging behaviour is a relevant issue in Switzerland.
As another example, hospital diagnoses related to alcohol
between age 14 and 19 are considerably higher in Switzer-
land compared to both Germany and Austria, and are in-
terpreted as being related to other mental illnesses or con-
ditions [53]. As there are preventive measures in place to
reduce alcohol abuse, such as binge drinking, in young
people, it may be appropriate to consider specific measures
regarding suicides.

In addition to previously established preventive aspects
— reducing access to firearms, illicit or prescription drugs —
and based on our analysis, we consider the following as po-
tentially promising fields of additional preventive activity:

The current data, with a trend to higher suicide rates
in cities on one hand and rich municipalities on the other
hand, can be interpreted in context of related current lit-
erature in that reduction of stigmatising aspects of mental
illness on a societal level could be a relevant step towards
suicide prevention. In particular, our society tends to value
‘high performance’ to a higher degree than to consider
what an average individual may be able to cope with men-
tally [54]. Unique types of intense stress are known to be
associated with increased suicide rates such as the Japan-
ese ‘examination hell’ and its association with suicide of
young people [55], or the combination of low social sup-
port, long working hours and heavy workloads [56], obvi-
ously without any other outlet for the accumulated aggres-
sion besides suicide. To work towards a wider acceptance
of mental issues in context of a high performance society
may save lives.
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We believe that in our data, relatively low reported rates
of mental illness in the elderly and very high suicide rates
of the elderly represent a contrast. Medical skill training
to recognise or disambiguate co-morbidity overlap in de-
pressed elderly people could be helpful to reduce depres-
sion, suicide rates and costs, since depression has been
found to be associated with significantly greater utilisation
of ambulatory care, and with higher costs for blood tests,
radiologic tests and consultations, even after adjustment
for age, gender, co-morbidity, insurance status and primary
care provider [48].

There are several limitations of this analysis that could
be addressed in future studies. Regarding sociodemograph-
ic variables, it might be valuable to look at changes in
the marital status (i.e. the time span between a divorce or
death of a spouse) and a suicide. The impact of co-morbid-
ities could be investigated more deeply, if more data were
available: in the data set, the number of co-morbidities is
presently limited to two, which might not be sufficient.
Also, prevalence rates for disorders, especially mental and
behavioural disorders, for all age groups in the general pop-
ulation are lacking for comparison. In addition, the implic-
ations of assisted suicide on the suicide rates and methods
of the ill and elderly remain unclear and require further in-
vestigations.

We are grateful to Peter Moser for valuable and helpful in-
put.
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