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ABSTRACT

Objective: The suicide rate has decreased 
in many countries, while the use of 
antidepressants has increased. In our 
previous study, the decrease in suicide 
rate between 1994 and 2001 was 
greater in men than in women, but 
the increase in use of antidepressants 
was greater in women than in men. We 
hypothesized that the increase in the use 
of antidepressants in women associates 
with the decrease in suicide rate in men.

Method: Population-based suicide 
rate and reimbursed antidepressant 
prescriptions, an indicator of 
antidepressant use, between 1994 and 
2001 in Finland were analyzed in the 
whole population. Variance in the suicide 
rates in men and women was explained 
by antidepressant prescriptions for 
men and women, age, time period, and 
geographical region in Poisson regression 
analyses.

Results: The decrease in suicide rate in 
men associated significantly with the 
increase in antidepressant prescriptions 
in women even though the model took 
into account the effect of increased 
antidepressant prescriptions in men, as 
well as the effects of age, time, and region 
(risk ratio [RR] = 0.70, P = .004, in the model 
without age; RR = 0.89, P = .048 in the 
complete model). However, the decrease 
in suicide rate in women did not associate 
with the increase in antidepressant 
prescriptions in men.

Conclusions: Increased prescription of 
antidepressants in women associates 
with a decreased suicide rate in 
men. Increased use of antidepressive 
medication in women may decrease 
depressiveness in their microsocieties and 
thereby reduce the risk of suicides also 
in men.
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Depression is one of the most important clinical risk factors for suicide.1 
In the general population, depression is more prevalent in women than 

in men,2 but men commit suicide much more often than women.3 In the 1990s, 
concurrently with the increased use of new-generation antidepressants, the 
suicide rate decreased in many countries.4 In our previous study,5 the decline in 
suicide rate in men associated with increased use of antidepressants (measured 
by reimbursed prescriptions) in men, and, correspondingly, the decline in suicide 
rate in women associated with increased use of antidepressants in women. 
However, the suicide rate declined more in men than in women, while use of 
antidepressants increased more in women than in men. How can this discrepancy 
be explained?

Mental problems accumulate in social networks. Suicide and depression tend 
to spread in a peer-to-peer fashion,6 and people’s happiness seems to depend on 
the happiness of others with whom they are connected.7 Thus, it is possible that 
effective treatment of a depressive person may decrease the depressiveness of 
another person who is not treated but who belongs to the same social network, 
ie, microsociety. It is possible that this indirect treatment effect could also prevent 
suicide candidates from committing suicide.

Our hypothesis was that the increase in use of antidepressants, indicated by 
reimbursed antidepressant prescriptions, in women associates significantly with 
the decline in suicide rate in men. This hypothesis was tested using the nationwide 
data on completed suicides and antidepressant prescriptions between 1994 and 
2001 in Finland.

METHOD

The causes of death8 were obtained from the death certificates issued by 
physicians and collected annually by Statistics Finland. In the case of suicide, the 
certificate is based on a forensic autopsy. The data filed in Statistics Finland also 
comprise information on sex, age, and region in which the deceased lived, as well 
as various other demographic data.

Statistics Finland provided the data on the annual number of completed 
suicides in the 22 health care districts of Finland and the corresponding number 
of inhabitants from 1994 to 2001. The data for the 22 health care districts, 
comprising separate information for men and women and for 5 age-group 
categories, were grouped into 5 regional social security areas. In 1994, the 
populations for the regional social security areas were 1,845,847 (South Finland), 
1,131,443 (Southwest Finland), 708,247 (West Finland), 751,554 (East Finland), 
655,059 (North Finland), and 5,092,150 (all). The corresponding rates for suicides 
per 100,000 people were 28.60 (South Finland), 26.22 (Southwest Finland), 32.58 
(West Finland), 19.46 (East Finland), 26.79 (North Finland), and 27.26 (all).

The Finnish Social Insurance Institution9 provides nationwide social insurance 
for the whole population of Finland and pays a refund for the purchase of 
prescription drugs to everyone in Finland. The prescription register also includes 
information on the gender, residence, and age (in 5 categories) of the person 
purchasing the drug. Annual data, comprising only reimbursed antidepressant 
prescriptions in outpatient care, but not hospital care, were calculated as defined 
daily doses.
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Statistical analyses were performed using Poisson 
regression.10 In multivariate analyses, variation in suicide 
rate (as dependent variable) was explained by the course 
of time (1 year = 1 unit), age group, region (confounding 
variables), and number of prescriptions of antidepressive 
drugs per population (multiplied by 10) (independent 
variables and indicators of use of antidepressants). In these 
analyses, variation in suicide rate in men was explained by 
age and region, as well as by antidepressant prescriptions in 
men and women. Correspondingly, the variation in suicide 
rate in women was explained by age group and region, as 
well as by antidepressant prescriptions in women and men. 
A P value less than .05 was regarded as significant. Statistical 
analyses were carried out using SAS System software, version 
8.2 (SAS Institute, Cary, North Carolina). The study method 
is described in detail in our previous article.5

RESULTS

In the model without age, annual change in suicide 
rate in men was explained significantly by antidepressant 
prescriptions in women (risk ratio = 0.70, P = .004) and 
region. In the complete model, antidepressant prescriptions 
in women significantly explained suicide rate in men (risk 

ratio = 0.89, P = .048) even though the effects of antidepressant 
prescriptions in men and confounding variables were taken 
into account (Table 1). The suicide rate in women was 
significantly explained only by region and age, as shown in 
Table 1.

DISCUSSION

The results of the present study supported our hypothesis: 
the decreased time trend of suicides in men associated with 
increased use of antidepressants in women even though the 
study controlled for the effects of use of antidepressants in 
men and confounding factors. Use of antidepressants was 
indicated by purchased prescriptions of antidepressive 
drugs. To our knowledge, this is the first study suggesting 
that, at the national level, increased use of antidepressive 
drugs in women may reduce suicides in men. It is possible 
that increased use of antidepressants in women, in addition 
to decreasing their own depressiveness and anxiety, also 
leads to decreased depressiveness in their close social 
networks, thereby decreasing stress and suicidality in men 
belonging to this network. Further, decreased depressiveness 
in microsocieties may be seen as decreased suicidal behavior 
in men in society as a whole. It is also possible that increased 
use of antidepressants in women improves depressive men’s 
willingness to accept antidepressive drug treatment.

Depression is one of the most common psychiatric 
disorders in society. However, depression is not limited 
to individuals; it is also contagious. Healthy subjects who 
conversed on the telephone with a depressed patient became 
more depressed, anxious, hostile, and rejecting than when 
they conversed with nondepressive patients or healthy 
controls.11 In 2 studies, roommates living with depressive 
students became depressive themselves.12,13 Further, elevation 
of depressive symptoms in children has been followed by 
elevation of depressive syndromes in parents,14 and a peer’s 
depressive symptoms predicted an increase in adolescents’ 
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Depression is not limited to individuals. It is also  ■
contagious and may extend to people who are close to 
the patient.

Effective interventions for a patient’s depression may  ■
also reduce stress, depressiveness, and suicidality in the 
patient’s close interpersonal network.

In addition to the individual patient, clinicians should  ■
take into account the patient’s interpersonal network 
when treating depression.

Table 1. Annual Change in Rates of Male and Female Suicides Explained by Prescriptions of Antidepressants per Hundred Male 
and Female People, Year, Region, and Age in Poisson Regression

Male Suicides Female Suicides
Model Without Age Complete Model Model Without Age Complete Model

P RR 95% CI P RR 95% CI P RR 95% CI P RR 95% CI
Antidepressant prescriptions

Men .146 1.33 0.90–1.97 .143 1.12 0.96–1.30 .335 1.43 0.69–3.25 .141 1.22 0.93–160
Women .004 0.70 0.55–0.90 .048 0.89 0.79–1.00 .416 0.83 0.69–1.30 .300 0.90 0.73–1.10

Year .105 1.06 0.99–1.15 .771 0.99 0.96–1.03 .751 0.98 0.85–1.13 .392 0.97 0.91–1.04
Region of Finland < .001 < .001 < .001 < .001

South 1.09 0.91–1.30 0.89 0.81–0.99 1.23 0.87–1.72 1.15 0.95–1.39
Southwest 1.10 0.91–1.33 0.87 0.79–0.96 0.96 0.62–1.50 0.95 0.78–1.16
West 0.88 0.76–1.02 0.77 0.70–0.84 0.99 0.69–1.42 0.93 0.77–1.12
East 1.32 1.04–1.66 1.10 0.99–1.22 0.80 0.61–1.06 0.78 0.64–0.94
North 1 1 1 1

Age < .001 < .001
0–14 y 0.01 0.00–0.01 0.06 0.01–0.23
15–44 y 0.69 0.41–1.16 1.81 0.73–4,52
45–64 y 0.90 0.67–1.22 2.64 1.56–4.48
65–74 y 0.72 0.54–0.97 1.80 1.07–3.02
75+ y 1 1
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depressive symptoms.15 In elderly couples, depression 
in one spouse predicted similar depression in the other 
spouse.16 It seems, however, that the association between 
spouses is not symmetric. In a sample of older couples, the 
husband’s depression was associated with the well-being 
of his wife, but the wife’s depression was rarely associated 
with the husband’s well-being.17 Clinical studies suggest that 
depression and other psychiatric and interpersonal problems 
are common within the close network of depressive and 
suicidal subjects.18–21 Additionally, in a random sample of the 
general population in Finland, the major depressive episode 
of the study subjects was associated with their spouse’s major 
depressive episode.22

Like depressiveness, happiness can also spread within a 
social network. Having a friend who lived within a mile and 
who became happy greatly increased the probability that a 
person was happy.7 Similar effects were seen in coresident 
spouses, siblings who lived within a mile of each other, and 
next-door neighbors, but not in coworkers.7 The authors 
concluded that people’s happiness depends on the happiness 
of others with whom they are connected. It is also possible 
that effective intervention in an individual with depression 
reduces depressiveness in her close, as well as her extended, 
social network. Christakis23 has suggested that the effect 
of health care on a patient has both positive and negative 
collateral health effects, health externalities, via the patient’s 
social ties.

Antidepressants may also have an unwanted effect. 
There is some evidence that use of antidepressants may 
induce mania or hypomania in subjects with depression and 
lead to psychosocial problems in their close networks. In 
a meta-analysis, the overall risk of mania in patients using 
antidepressants was 12.7%, while the corresponding risk 
in patients not using antidepressants was 7.5%.24 However, 
a beneficial effect of antidepressants on an individual’s 
depression and possibly on his or her network is more 
frequent. In children and adolescents, antidepressants may 
induce suicidal ideas and behavior. Compared to the risk 
in adults, the increased risk of suicidality in adolescents is 
weak but consistent. However, epidemiologic studies do not 
support a relationship between use of antidepressants and 
suicide rate.25 The present study controlled for the effect of 
age, and young age associated with decreased, not increased, 
suicide rate.5

Depression is more prevalent in women than in men.2 
Depression is also one of the most important risk factors 
for suicides, but suicides are more frequent in men than in 
women.1 Women have larger social networks than men, 
although the meaning of these networks with regard to their 
health is not uniform.26 Following the reasoning above, it is 
expected that when female individuals become depressed, 
depressiveness also increases in their interpersonal network 
and leads to increased risk of suicide among male network 
members. On the other hand, when depressive females have 
received effective drug and/or psychosocial intervention for 
their depression, depressiveness decreases in their social 
network, and the risk of suicide decreases in their male 

network members. This favorable effect can be seen as 
decreased numbers of male suicides at the national level.

Limitations of Study
The prescription register of the Finnish Social Insurance 

Institution provides an accurate and comprehensive 
picture of the sale of drugs in Finland. The reliability of 
the suicide statistics in Finland is high,27 and the number 
of undetermined deaths is low.28 The major limitation of 
the study relates to the ecological database. We were not 
able to couple the data on antidepressant prescriptions and 
completed suicides individually, and therefore we cannot be 
sure that the suicide rate decreased only among those who 
started to use antidepressants. Nor were we able to evaluate 
the social networks of subjects using antidepressants, or 
the suicide rate in these networks specifically. Thus, the 
results and conclusions should be considered preliminary: 
investigating causal relations requires other kinds of study 
designs.

CONCLUSIONS

Our study suggests that, at the national population level, 
increased use of antidepressants in women associates with a 
decreased suicide rate in men. It is possible that increased use 
of antidepressive medication in women leads to a decrease 
in stress and depressiveness in their microsocieties, thereby 
also reducing the risk of suicides in men belonging to their 
close social network.
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