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Background In the 19th century, eminent French sociologist Emile Durkheim
found suicide rates to be higher in the Protestant compared with
the Catholic cantons of Switzerland. We examined religious affili-
ation and suicide in modern Switzerland, where assisted suicide is
legal.

Methods The 2000 census records of 1722456 (46.0%) Catholics, 1565452
(41.8%) Protestants and 454397 (12.2%) individuals with no affili-
ation were linked to mortality records up to December 2005. The
association between religious affiliation and suicide, with the
Protestant faith serving as the reference category, was examined
in Cox regression models. Hazard ratios (HRs) with 95% confidence
intervals (CIs) were adjusted for age, marital status, education, type
of household, language and degree of urbanization.

Results Suicide rates per 100000 inhabitants were 19.7 in Catholics
(1664 suicides), 28.5 in Protestants (2158 suicides) and 39.0 in
those with no affiliation (882 suicides). Associations with religion
were modified by age and gender (P <0.0001). Compared
with Protestant men aged 35-64 years, HRs (95% CI) for all suicides
were 0.80 (0.73-0.88) in Catholic men and 1.09 (0.98-1.22) in men
with no affiliation; and 0.60 (0.53-0.67) and 1.96 (1.69-2.27), re-
spectively, in men aged 65-94 years. Corresponding HRs in women
aged 35-64 years were 0.90 (0.80-1.03) and 1.46 (1.25-1.72); and
0.67 (0.59-0.77) and 2.63 (2.22-3.12) in women aged 65-94 years.
The association was strongest for suicides by poisoning in the
65-94-year-old age group, the majority of which was assisted:
HRs were 0.45 (0.35-0.59) for Catholic men and 3.01 (2.37-3.82)
for men with no affiliation; 0.44 (0.36-0.55) for Catholic women
and 3.14 (2.51-3.94) for women with no affiliation.

Conclusions In Switzerland, the protective effect of a religious affiliation appears
to be stronger in Catholics than in Protestants, stronger in older
than in younger people, stronger in women than in men, and par-
ticularly strong for assisted suicides.

Keywords Suicide, assisted suicide, religion, Switzerland, multi-level model-
ling, record linkage
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Introduction

The relation between religion and suicide has been
studied ever since the eminent French sociologist
Emile Durkheim argued, in 1897, that stronger
social cohesion and social integration among
Catholics resulted in lower suicide rates in their com-
munities." Among other data, Durkheim compared
suicide rates across Swiss cantons and found higher
rates in Protestant compared with Catholic cantons.
Durkheim’s results, and the results of more recent
studies correlating religion with suicide rates in dif-
ferent populations,”” could have been distorted by
ecological bias, where aggregate-level associations
fail to accurately reflect associations at the individual
level.®® On the other hand, the predominant religion
of communities could influence suicide rates inde-
pendent of individual religious affiliation.” So far,
only few studies have examined the relation between
religion and suicide at the individual level.'%!!

The Roman Catholic and Protestant faith continue
to be the largest religious denominations in modern
Switzerland, although a growing segment of the
population reports no religious affiliation. Suicide is
an important public health issue in Switzerland: the
incidence is in the top third in Europe, and in the top
quintile worldwide.'? Assisted suicide has become in-
creasingly important in recent years.'?> In Switzerland
assisting someone to die by suicide is punishable
only if done for selfish motives: assisted suicide is
thus legal if the motive is not selfish.'* Several
right-to-die societies offer such assistance: a lethal
dose of barbiturate is prescribed by the family
physician or a physician working with the
organization.

We examined the influence of individual religious
affiliation on the risk of suicide, including on suicide
by poisoning, in a longitudinal study of the Swiss
population.”” We hypothesized that differences in
the risk of suicide would continue to be evident in
modern Switzerland, with the highest risk being
observed in persons without religious affiliation and
the lowest in Catholics, with Protestants in an inter-
mediate position.

Methods

Study population and outcomes

The Swiss National Cohort Study (SNC) is based on
the 1990 and 2000 national censuses.'”> Deterministic
and probabilistic record linkage'® used the
Generalized Record Linkage System'” to link census
records to a death record or an emigration record,
based on a set of key variables that are available in
both data sets (sex, date of birth, place of residence,
marital status, religion, nationality, profession, date of
birth of partner and date of birth of children).
Enumeration in the census data is near-complete:
for the 2000 census coverage is estimated at
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98.6%.'® The current database includes deaths up
to end of 2005. For the present analysis we included
all individuals aged 35-94 vyears recorded in the
5 December 2000 census. We excluded persons
<35 years because a smaller proportion of deaths
could be linked to census records in this age group.
We examined all suicides [International
Classification of Diseases version 10 (ICD-10) codes
X60-X84], suicide by poisoning (ICD-10 code X61)
and assisted suicide as underlying cause of death be-
tween the 5 December 2000 and the 31 December
2005. There is no dedicated code for assisted suicide
in ICD-10; however, from 2003 onwards, code X61
(intentional self-poisoning) combined with either
code 8 (X61.8, if the name of the right-to-die society
was mentioned) or 9 (X61.9, if barbiturates were
mentioned) were used by the Federal Statistical
Office for assisted suicides.

Religious affiliation

The religious affiliation reported at the census was
categorized into three groups: Roman Catholic,
Protestant and no affiliation. ‘No affiliation” was an
explicit response option in the census questionnaire.
We excluded all records with missing information on
religion and records with other affiliations (non-
Roman Catholic, other small Christian congregations,
Jewish, Muslim, Buddhist and other religions).

Statistical analysis

We modelled the individual hazard of suicide using
Cox regression models. Time of observation started at
the date of the census and ended on the date of
death, the date of emigration or on 31 December
2005. The models included age (in 10-year bands),
sex, education (compulsory schooling, secondary and
tertiary education), marital status (single, married,
divorced and widowed) and type of household
(single person, multi persons and institution). We
compared Protestants with Catholics and individuals
with no affiliation, for any suicide and for suicides by
poisoning or other methods. Models also included
language region (German, French and Italian) and
degree of urbanization (urban, suburban and rural
area) as defined by the Federal Statistical Office.
Finally, models included terms for interactions be-
tween religious affiliation and age, and religious af-
filiation and gender.

In sensitivity analyses we considered other causes
to examine whether differences in suicide rates
could be due to differential coding of causes of
deaths. We hypothesized that suicides might be
coded as ill-defined and unknown causes of death
(ICD10 R96-R99), unclear suicide, murder or accident
(ICDIO Y10-Y34), transport accidents (ICDIO
V01-V99), unintentional poisoning and drowning
(ICDI0 X40-X49.9 and W65-W74.9) or other acci-
dents (ICD10 WO01-X59). Statistical analyses were
done in Stata version 10 (Stata Corporation, College



1488 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

Station, TX). Results are given as hazard ratios (HRs)
with 95% confidence intervals (CIs). The SNC was
approved by the cantonal ethics committees of Bern
and Zurich.

Results

The 2000 census population included 7288010 indi-
viduals; 3194911 (43.8%) individuals aged <35 years
or >95 years were excluded. Another 139795 (1.9%)
persons were excluded because of missing religion,
as well as 210999 (2.9%) individuals with religious
affiliations other than Protestant or Catholic. Among
the 3742305 individuals included in the study,
5082 suicides were recorded during 24.1 million
person-years of follow-up, and 4704 of these
(92.6%) could be linked to a census record. The per-
centage of deaths successfully linked increased with
age, from 88.2% in those aged 35-44 years to 96.4% in
those aged 85-94 years, but was similar across
religious groups (Table 1).

Characteristics of study population and rates
of suicide by religious affiliation

Table 2 shows the socio-demographic characteristics
of the study population and rates of suicides by
religious affiliation. Catholics were the largest
group (1722456 individuals; 46.0%), followed by
Protestants (1565452; 41.8%) and people reporting
no religious affiliation (454397, 12.2%). The latter
was the youngest group, with a mean age of
51.4 years [standard deviation (SD) 12.1 years] com-
pared with 55.5 years (SD 14.3) among Catholics and
58.3 years (SD 14.9) among Protestants. Compared
with Protestants and people with no affiliation,
Catholics were less likely to have tertiary education,
less likely to be divorced, less likely to live in
single-person households and less likely to live in
urban areas. Crude suicide rates were highest
among people with no religious affiliation (39.0 per
100000 inhabitants), followed by Protestants
(28.5 per 100000) and Catholics (19.7 per 100 000)
(Table 2). Crude HRs from Cox regression models,
compared with Protestants, were 0.69 (95% CI
0.65-0.74) for Catholics and 1.37 (95% CI 1.27-1.48)
for people with no religious affiliation.

The association with religion was strongly modified
by age (P <0.0001 from test of interaction) and also
differed between men and women (P < 0.0001). The
protective effect in Catholics and the increased risk of
suicide in people with no religious affiliation com-
pared with Protestants became stronger when
moving from younger to older age groups, both in
men and women (Figure 1). Compared with men,
the increase in risk associated with no religious affili-
ation was somewhat greater in women, and the pro-
tective effect of the Catholic faith was slightly weaker
in women (Figure 1).

Table 1 Percentage of linked suicides by religion and other
characteristics

Not Linked Total Percentage
linked linked

Religion

Catholic 136 1664 1800 92.4

Protestant 182 2158 2340 92.2

No affiliation 60 882 942 93.6
Sex

Men 259 3136 3395 92.4

Women 119 1568 1687 92.9
Age, years

35-44 122 914 1036 88.2

45-54 99 1054 1153 914

55-64 68 928 996 93.2

65-74 40 801 841 95.2

75-84 38 712 750 94.9

85-94 11 295 306 96.4
Marital status

Single 85 789 874 90.3

Married 105 2619 2724 96.1

Widowed 74 620 694 89.3

Divorced 114 676 790 85.6
Language region

German 244 3495 3739 93.5

French 129 1095 1224 89.5

Italian 5 114 119 95.8
Urbanization

Urban 129 1551 1680 923

Suburban 148 1970 2118 93.0

Rural 101 1183 1284 92.1
Total 378 4704 5082 92.6

Suicide by poisoning

The proportion of suicides by poisoning increased
with age in men and women, with particularly prom-
inent increases in men with no affiliation and
Protestant women (Figure 2). The percentage of sui-
cides by poisoning that were coded as assisted
suicides 2003-05 was similar across religious groups,
but higher in people dying by suicide at an older age.
In the 35-64-year-old age group, it was 35.3%
in Catholics (42/119), 48.0% in Protestants (61/127)
and 44.2% in individuals with no affiliation (42/95).
Corresponding percentages for the 65-94-year-old age
group were 78.8% (67/85), 82.7% (206/249) and 82.7%
(81/98). When expressing assisted suicides as a percent-
age of all suicides (rather than of suicides by poisoning)
figures in the younger age groups were 6.5% (42/648) in
Catholics, 9.3% (61/656) in Protestants and 14.1%
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Table 2 Socio-demographic characteristics of the study population and crude rates of suicide, Switzerland 2000-05

Catholic Protestant No affiliation All Rate?® (95% CI)
n % n % n % n %

Sex

Men 810153 47.0 707 727 45.2 249453 54.9 1767333 47.2  36.4 (35.1-37.7)

Women 912303 53.0 857725 54.8 204944 45.1 1974972 52.8 16.3 (15.5-17.1)
Age, years

35-44 510789 29.7 368 147 235 168720 37.1 1047656 28.0 17.3 (16.2-18.4)

45-54 411747 23.9 359539 23.0 132550 29.2 903 836 24.2 23.2 (21.8-24.6)

55-64 342930 19.9 314673 20.1 86382 19.0 743 985 19.9 25.0 (23.5-26.7)

65-74 257203 14.9 257 640 16.5 43036 9.5 557879 149  29.7 (27.7-31.8)

75-84 148750 8.6 192617 12.3 19211 4.2 360578 9.6 44.8 (41.6-48.2)

85-94 51037 3.0 72836 4.7 4498 1.0 128371 34 69.1 (61.7-77.5)
Education

Compulsory 735262 42.7 482038 30.8 100297 22.1 1317597 35.2 27.4 (26.1-28.7)

Secondary 721 840 41.9 796 220 50.9 211248 46.5 1729308 46.2 25.2 (24.2-26.3)

Tertiary 265 354 154 287194 18.3 142 852 314 695 400 18.6 24.0 (22.5-25.7)
Marital status

Single 202 149 11.7 173939 11.1 79380 17.5 455468 12.2 35.5 (33.1-38.1)

Married 1220248 70.8 1063562 67.9 279470 61.5 2563280 68.5  20.7 (19.9-21.5)

Widowed 169073 9.8 191 342 12.2 21676 4.8 382091 10.2  37.0 (34.2-40.0)

Divorced 130986 7.6 136 609 8.7 73871 16.3 341466 9.1 40.2 (37.3-43.3)
Type of household

Single person 310153 18.0 322499 20.6 115060 253 747712 20.0 43.2 (41.145.4)

Multi persons 1350307 78.4 1182938 75.6 329344 72.5 2862589 76.5 20.9 (20.2-21.7)

Institution 61996 3.6 60015 3.8 9993 2.2 132004 3.5 37.0 (32.1-42.6)
Language region

German 1130625 65.6 1256289 80.3 322957 71.1 2709871 72.4 26.4 (25.6-27.3)

French 441334 25.6 293266 18.7 118314 26.0 852914 22.8  26.3 (24.8-27.9)

Italian 150497 8.7 15897 1.0 13126 2.9 179520 4.8  13.0 (10.8-15.6)
Urbanization

Urban 471 606 27.4 400901 25.6 169774 37.4 1042281 279  30.7 (29.3-32.3)

Suburban 761768 44.2 722159 46.1 213528 47.0 1697455 454 23.7 (22.6-24.7)

Rural 489082 284 442392 283 71095 15.6 1002569 26.8 24.2 (22.9-25.6)

Rate (95% CI) 19.7 (18.8-20.7) 28.5 (27.3-29.7)

39.0 (36.5-41.7) 25.8 (25.0-26.5)

4Per 100000 persons.

(42/298) in individuals with no affiliation. In persons
aged >65 years, percentages were 24% (67/279)
in Catholics, 36.0% (206/573) in Protestants and
46.8% (81/173) in individuals with no affiliation.
There was little evidence for differences between
genders.

Table 3 gives the results from the multivariable Cox
regression models. Both in men and women the pro-
tective effect associated with the Catholic faith,
and the increase in risk in those without religious
affiliation were most prominent in individuals aged
65-94 years, for assisted suicide and in general for

suicide by poisoning. HRs were attenuated somewhat
when adjusting for age, marital status, education,
type of household, language region and degree of ur-
banization in multivariable analysis.

Sensitivity analyses

The HRs comparing Catholics with Protestants were
0.95 (95% CI 0.90-1.00) for ill-defined and unknown
causes; 0.98 (95% CI 0.74-1.30) for unclear suicides,
murders and accidents; 1.04 (95% CI 0.93-1.17) for
transport accidents; 0.72 (95% CI 0.55-0.94) for
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Figure 1 Probability of suicide in Switzerland by gender, age and individual religious affiliation. HRs from Cox models
comparing Protestants, Catholics and individuals reporting no religious affiliation, over six age groups. Adjusted for age,

education, marital status and type of household

unintentional poisoning and drowning and 0.92 (95%
CI 0.87-0.97) for other accidents.

Discussion

This longitudinal study of the Swiss population aged
35-94 years showed that in recent years suicide rates
among Catholics were substantially lower than among
Protestants and individuals with no religious affili-
ation, and that this was not explained by
socio-demographic factors. The effect was evident in
all age groups, but substantially greater among older
people, and particularly pronounced for suicide by
poisoning. In older people most suicides by poisoning
were assisted suicides. The effect of religion was also

modified by gender: the increase in risk associated
with no religious affiliation was greater in women
than in men.

To our knowledge this is the first nation-wide study
of individual religious affiliation and the risk of sui-
cide. It was made possible by the fact that in
Switzerland religion is recorded in the census, and
that a high proportion of deaths can be linked to
the census data. Swiss mortality records are virtually
complete for deaths that occurred in Switzerland: by
linking the two data sets a longitudinal mortality
study of the entire Swiss population could be cre-
ated." Most previous studies of religion and suicide
were ecological and correlated suicides rates of coun-
ties, states or countries with the predominant
religious denomination of the corresponding
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Table 3 Probability of suicide overall and by poisoning and assistance according to gender, age and religious affiliation, Switzerland 2000-05
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HRs (95% CI) by religious affiliation

Protestant No affiliation

Catholic

Number

Adjusted

Crude

(Reference)

Adjusted

Crude

Age (years)

of cases
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Men

<0.0001
<0.0001
<0.0001
<0.0001

0.0049
<0.0001

1.19
1.90
2.00
3.19
1.76
2.76

0.78
0.57
0.74
0.42
0.59
0.38

35-64
65-94
35-64
65-94
35-64
65-94

1983
1153
291
306
59
162

All suicides
Suicide by poisoning
Assisted suicides

Women
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1.97 (1.55-2.51
3.14 (2.51-3.93
1.95 (1.25-3.07
3.06 (2.21-4.24

0.83
0.60
0.67
0.38
0.55
0.35

35-64
65-94
35-64
65-94
35-64
65-94

913
655
316
377

86
192

All suicides
Suicide by poisoning
Assisted suicides

HRs from Cox models adjusted for age, marital status, education, type of household, language region and degree of urbanization. The analysis of assisted suicides was based on

the years 2003-05.

populations, or used other measures, including, for
example, levels of religious book production.'” Only
few studies examined the relation between religion
and suicide at the individual level, and these were
in selected populations, or retrospective and depended
on information from next of kin.'®'" Ecological cor-
relation studies may fail to properly reflect individual-
level associations, if other risk factors vary across
populations.?’ These risk factors need not be confoun-
ders at the individual level.?° In our study confound-
ing was an issue: age, sex, educational attainment
and marital status were all associated with religious
affiliation and the risk of suicide, but did not explain
the association with religion. Interestingly, the effect
of religion differed between men and women. Gender
differentials in risk factors have been documented
previously: for example, being unemployed appears
to increase the risk to a greater extent in men, where-
as a history of parental psychotic disorders increase
the risk to a greater extent in women.?"*?

One limitation of the SNC is that linkage is less
successful in adolescents and younger adults, who
are a highly mobile group. We excluded this group
from the present analysis. In the 10-29-year-old age
group, 84% of deaths from all causes could be linked,
compared with 94% of deaths in older people."” The
latter percentage, and the percentage obtained for sui-
cide in the present study, are comparable with linkage
results between two data sets with a common unique
identifier, such as the Social Security number in the
USA.> Nevertheless, rates of suicide will be slightly
underestimated by the present study. Another limita-
tion is the cohort’s reliance on routine mortality data
for outcomes. It has been estimated that up to 20% of
suicides in Switzerland might be misclassified as
other causes.** Differential misclassification due to in-
correct coding of suicides in Catholic areas, or
Catholic individuals, because of the stigma attached
to suicide is unlikely: the physician completing the
death certificate sends the form directly to the Swiss
Federal Statistical Office, after removing the name of
the deceased. The family or communal authorities do
not receive a copy. Of note, we found no excess mor-
tality in Catholics from causes commonly suspected of
containing misclassified suicides. Finally, assisted sui-
cides could only be identified in more recent years.
Efforts are now underway to systematically ascertain
all suicides assisted by right-to-die organizations, pro-
spectively, and back to the year 2001.

Durkheim argued that the high level of social inte-
gration associated with the Roman Catholic faith
reduced the risk of suicide: Catholics are required to
interact with others frequently when going to mass,
obtaining sacraments and confessing, and may there-
fore benefit from a strong supportive social net-
work.?>?¢ Durkheim’s theory of social integration is
related to the modern concept of social capital,
which has been described as a ‘Durkheimian re-
vival’.?” If Catholics are more integrated than
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Protestants, and Protestants more integrated than
people with no religious affiliation, then suicide
rates are expected to be highest in people with no
religious affiliation, and lowest in Catholics. Our
study confirmed this expectation but does not provide
direct evidence supporting the theory of social inte-
gration. Religion is, however, an important social
force and our results thus support a social model of
suicide. Of note, rates of suicide were lowest among
married individuals, and people living with others,
which also indicates that social integration is
important.®

Normative integration, where individuals accept the
social norms and dogmas of a faith, probably also
played a role. The Catholic faith condones suicide as
self-murder and assisted suicide and euthanasia as
assisted self-murder or murder. Religious affiliation
will be an imprecise measure of individual religious
commitment and non-differential misclassification
may therefore have attenuated associations. In
cross-sectional surveys, regular church attendance
was associated with low approval of suicide, and
reduced reporting of suicide attempts, independent
of religious affiliation or levels of social support.?*~?
The Catholic faith does recognize that those suffering
from mental illness may take their lives without true
consent or culpability.”®> Surveys among psychiatric
patients found that religious affiliation, religious be-
liefs and moral objections were often reported as pre-
venting patients from attempting suicide.’*?* In the
stress-diathesis model of suicide, religion is one of the
factors that contribute to the diathesis for suicidal
behaviour.>*

The protective effect in Catholics was particularly
pronounced for suicide by poisoning in those aged
> 65 years, which predominantly reflects assisted sui-
cides. Active euthanasia is a criminal offense in
Switzerland, but assisting someone to die by suicide
is legal if the motive is not selfish.'*?> The involve-
ment of a physician is not required by law, and the
patient does not need to be terminally ill. The respect-
ive article of the Swiss penal code (Article 115) is
from 1918 and was never intended to regulate
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assisted suicide, but is used by right-to-die societies
to legally offer such assistance to their members."?
The final step must be taken by the member, by in-
gesting the lethal dose of barbiturate or starting the
intravenous infusion.”” A review of 748 suicides as-
sisted by one right-to-die society showed that the
number of cases increased in 1990-2000."° The
mean age was 72 years, and 558 cases (75%) were
from Protestant cantons. Data on diagnoses were
available for the 331 cases from the canton of
Zurich: 157 patients (47%) had a malignant neoplasm
and only 9 (3%) a mental disorder.”> Our study indi-
cates that in recent years about 160 assisted suicides
took place among Swiss residents each year. A similar
number of assisted suicides concerns foreigners who
travel to Switzerland to end their lives.'*

In conclusion, in Switzerland the religious affiliation
of individuals is associated with their risk of suicide.
The association with religion is particularly strong in
older people, and for suicide by poisoning, indicating
that religion may have become more important with
the increase in recent years of the number of suicides
that are assisted.
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KEY MESSAGES

variables.

e Studies of suicide and religion, including the classic studies by Emile Durkheim, have generally been
at the aggregate-level and could have been distorted by ecological bias. This analysis of the Swiss
National Cohort examined the association at the individual level.

e Suicide rates were substantially lower among Catholics than among Protestants and individuals with
no religious affiliation. This was not explained by age, sex, marital status, education or other

e The effect was evident in all age groups, but stronger among older people, and particularly pro-
nounced for suicide by poisoning. In older people most suicides by poisoning were assisted suicides.

e Religion is an important social force and the results from this study therefore support a social model
of suicide, as proposed by Emile Durkheim in 1897.
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