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A Suicide Prevention Program in a Region
With a Very High Suicide Rate
Katalin Szanto, MD; Sandor Kalmar, MD; Herbert Hendin, MD; Zoltan Rihmer, MD, PhD, DSc; J. John Mann, MD

Context: Suicide is a major cause of mortality worldwide. Rates vary widely within and between countries.
A suicide prevention program has never been tested in a
region with a very high suicide rate in comparison with
control regions without such intervention over the same
period.
Objective: To determine the effectiveness of a depres-

sion-management educational program for general practitioners (GPs) on the suicide rate in a region with a high
suicide rate in Hungary.
Design: Effects were compared with a control region,

the larger surrounding county, and Hungary.
Setting: Southwest Hungary.
Participants: Twenty-eight GPs servicing 73 000 inhabitants participated in the educational program.
Intervention: A 5-year depression-management educational program for GPs and their nurses was implemented together with establishment of a Depression Treatment Clinic and psychiatrist telephone consultation
service in the intervention region.
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Main Outcome Measures: The primary study outcome measure was annual suicide rate. The secondary
outcome measure was antidepressant prescription use.
Results: The annual suicide rate in the intervention re-

gion decreased from the 5-year preintervention average
of 59.7 in 100 000 to 49.9 in 100 000. The decrease was
comparable with the control region but greater than both
the county and Hungary (P⬍ .001 and P⬍ .001, respectively). In rural areas, the female suicide rate in the intervention region decreased by 34% and increased by 90%
in the control region (P ⬍.07). The increase in antidepressant treatment was greater in the intervention region compared with the control region, the county, and
Hungary and in women compared with men (P ⬍.002).
Conclusions: A GP-based intervention produced a greater
decline in suicide rates compared with the surrounding
county and national rates. Increases in patients with depression treated and of dosing were modest and may require additional measures such as depression-care managers. The importance of alcoholism in local suicides was
unanticipated and not addressed. Optimal suicide prevention plans must consider major local risk factors.
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LTHOUGH SUICIDE HAS

many causes, 80% to 95%
of suicide decedents, including adolescents and elderly individuals, have a
psychiatric illness.1-4 The most common
psychiatric disorder in suicide is a mood
disorder, mostly untreated major depression.3,5 General practitioners (GPs) have
a key role in identifying and treating major depression and thereby in lowering
community suicide rates.6 This approach
can be productive partly because 18% to
40% of individuals who die by suicide visited their GPs within 1 week of death.7 A
Hungarian study showed an inverse correlation between the number of practicing GPs and the suicide rate in counties.8
In the United States, antidepressant medication prescription volumes and mean income level, perhaps reflecting access to
health care, are inversely correlated with
suicide rates at the county level.9
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A 1983-1984 educational program in the
Swedish island of Gotland aimed at improving GPs’ knowledge of depression was followed by a decrease in suicide mortality
compared with prior suicide rates in the
same region.10 Most of this decrease was
among depression-related suicides and in
women, perhaps reflecting the specificity of
the educational program and the poorer
help-seeking behavior of men.11 The benefit faded as GPs were replaced by new doctors but there was some indication that it
returned after a second education program.12 Another Swedish study, in Jamtland, also reported a decrease in the suicide rate after a GP education program,
compared with changes in the national suicide rate,13 but the benefits of the program
were less pronounced than in Gotland. The
Jamtland study showed benefit of an education program during a period when the
Swedish national suicide rate decreased. A
Japanese community-based program of im-
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Table 1. GPs’ Annual Education Sessions

Date

GP Participation
Rate, %

Content

October/
November 2000
September 2001
July 2002
September 2003
September 2004

Epidemiology, recognition, and treatment of depression; depression and anxiety; depression and serious, terminal
physical illness; depression in young and old individuals; suicide as a problem in the intervention area and the
GPs’ role in suicide prevention; suicide risk recognition and appropriate response
Annual results of the prevention program; bipolar depression and suicide; depression and suicide in the medically ill
Annual results of the prevention program; antidepressants and anxiolytics; male depression; case discussions
Annual results of the prevention program; depression and alcoholism; case discussions
Annual results of the prevention program; anxiety disorders and suicide; depression and suicide in the elderly
population; case discussions

90

60
43
60
39

Abbreviation: GP, general practitioner.

proved depression management in the elderly population
in a rural village reported a reduction in suicide rates compared with prior rates in the village.14 A recent German study
of a depression education campaign (the Nuremberg Alliance Against Depression)15 reported a reduction in nonfatal suicide attempts in an intervention region compared
with a control region but no difference in effect on suicide
rates. The strength of the German study is the use of a control region. Its limitation is that it used only 1 year of suicide data as baseline for the control and intervention regions, and a low base rate makes change in suicide rates
difficult to detect. They did not report data on antidepressant use, leaving open the question as to why the rate of
nonfatal suicide attempts declined. Whereas the Swedish
and Japanese studies suggest that a simple educational intervention could have an impact on suicide mortality, unlike the German study, they did not use a control region
to control for local or national changes in suicide rates and
treatment practice.
Educational interventions targeting GPs do not always
work. A UK study reported that educating GPs about depression treatment guidelines did not improve the rates of
correct diagnosis of depression and treatment response.16
Notably, better recovery rates from depression17 were found
in GP practices when education about diagnosis and treatment of depression was combined with a clinical monitor
to improve compliance by the patient and systematic monitoring and follow-up by the GP. Another GP education study
reported better recognition of suicidal ideation in intervention practices but no effect on starting an antidepressant drug regimen or suicidal ideation after 6 months.18
Thus, increased recognition of suicidal ideation or depression may or may not improve outcome, and therefore, it is
important to measure impact on treatment practice.
To address these methodological issues, we conducted
a 5-year suicide prevention program for GPs and their nurses
in a largely rural region with a very high suicide rate. To
increase the methodological rigidity of this quasiexperimental design, we used 3 comparisons: a small, nearby
but noncontiguous rural region; the surrounding larger
county; and the entire country. Hungary has had the world’s
highest suicide rate averaged over the last 100 years. Despite a decline in suicide mortality since 1998, it is still
among the 10 countries with the highest suicide rates; in
2004, its suicide rate was 27 per 100 000 persons, approximately 2 and a half times the US national rate. Within Hun-

gary, the county with the highest suicide rate is BacsKiskun County. Two regions were chosen in Bacs-Kiskun
County, Kiskunhalas as the intervention region and Kiskunfelegyhaza as a local control region, because they had suicide rates that were twice the national average.
The primary outcome measure of the study was suicide rate in the intervention region compared with the
local control region, the surrounding county (minus the
intervention region), and the whole country during the
two 5-year periods before and during an educational intervention targeting the GPs and their nurses. The secondary outcome measure was antidepressant prescription use. Data were collected on alcohol-related liver death
and unemployment rates, because alcoholism and employment status are potential risk factors for suicide.
METHODS

SITE
The intervention region has 73 000 inhabitants. It is a predominantly rural region with 44 000 inhabitants living in villages and
on farms and 29 000 living in the only bigger town of the region,
also called Kiskunhalas (same name as the province). The town
has 1 hospital. The local control province or region is not contiguous with the intervention region and has 54 000 inhabitants,
of whom 22 000 live in villages and on farms and 32 000 live in
town. Bacs-Kiskun County includes both regions and has approximately 540 500 inhabitants. The percentages of women (52%)
and elderly individuals (22% are 60 years and older) are similar
in both the intervention and the control regions, and the main
source of livelihood is agriculture, including wine making.

INTERVENTION
Training
Twenty-eight of the 30 GPs in the intervention region signed
consent to participate in the project and 27 attended the first
educational program. Each GP takes care of approximately 2100
adult inhabitants. In addition to the GPs and their nurses, the
4 psychiatrists and the only psychologist of the region also participated in the education program. Because half of the GPs were
on-call at any one time, 2 alternative times for the 4 main training sessions were offered. The content and dates of the main
education sessions are listed in Table 1. Initial training involved a didactic lecture format. Later booster sessions in-
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pressant use: (1) the number of patients taking an antidepressant and (2) the days of treatment using defined daily dose
(DDD) of antidepressants. The DDD is the assumed average
maintenance dose per day for a drug used for its main indication in adults. The advantage of the DDD is that it provides a
fixed unit of measurement enabling the researcher to assess
trends in drug consumption and to perform comparisons between population groups,19 but DDD only gives a metric of prescription per patient and that level does not always represent
an adequate amount of medication. We did not make any assumptions about adequate length of treatment. We calculated
DDD per 1000 population per each day of the year ([(DDD/
365)/population]⫻1000). Days of treatment data were available for the 1999-2004 period; thus, we used 1999 and 2000
as baseline for comparison.

Alcohol-Related Deaths and Unemployment
120

B

Data were obtained from the National Statistical Office and were
available for the 1999-2004 period; thus, we used 1999 and 2000
as baseline for comparison. Data on alcohol-related death were
restricted to alcoholic cirrhosis and other alcoholic liver disease.
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Statistical Analysis
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Suicide rates, antidepressant prescription rates, and alcoholrelated death rates were compared using repeated-measures,
generalized mixed linear models implemented in SAS GLIMMIX
software (SAS Institute Inc, Cary, North Carolina). A Poisson
distribution and a log-link function were used. Poisson distribution was used because suicide is a rare event and this allowed modeling the distribution of counts with multiple factors. Geographic region was considered a random effect and
time (before and after intervention) was the main effect. The
suicide rates within each geographic region were treated as repeated observations over the 2 intervals. A significant interaction between region and time would indicate that the rates
changed over time differently between the 2 regions. An unstructured variance-covariance matrix was used and summary
type 3 results are reported. Unemployment rate and baseline
suicide rate in the intervention and control regions were compared using the nonparametric Wilcoxon rank sum test. Data
from 1996 through 2000 was preintervention and data from
2001 through 2005 was postintervention.
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Figure. Comparison of suicide rates in 1996 through 2000 (the 5-year period
before the prevention program) and 2001 through 2005 (the 5-year period
during the prevention program) in the intervention (Kiskunhalas) (A) and the
local control (Kiskunfelegyhaza) (B) regions of Hungary.

cluded interactive question-and-answer sessions, including case
discussions of patients who had recently died by suicide, and
3 times per year during the 5 years, the GPs and their nurses
were invited to a 1-hour lecture on topics related to suicide prevention, delivered by 2 of us (S.K. and Z.R.).

Improving Access to Depression Treatment
To improve detection of patients with depression, GPs were
encouraged to use a modified Beck Depression Inventory (with
an added question related to current and lifetime suicidality)
in their practices. To improve treatment, GPs had access to free
telephone consultation provided by the local psychiatrists, could
refer patients to a newly set-up depression clinic (funded by
this study in 2001-2004), and could get expedited authorization for cheaper antidepressants for patients.

OUTCOME MEASURES
Number of Suicides
Suicide data were collected from the police department. Reporting of suicides in Hungary is quite accurate because an autopsy is required in every suspected case of suicide.

Prescription of Antidepressants
The Hungarian National Health Insurance Company, which has
data on filled prescriptions, provided 2 indicators of antide-

RESULTS

PRIMARY OUTCOME: CHANGE IN THE
ANNUAL COMPLETED SUICIDE RATE IN THE
INTERVENTION REGION COMPARED WITH THE
CONTROL REGION, COUNTY, AND HUNGARY
During the 5-year preintervention period, the average suicide rate in the intervention region was similar to the control region (12 =0.54; P=.46). During the 5-year preintervention period, the average suicide rate in the rural
intervention region was higher than in the intervention
town (12 =7.14; P =.008).
The suicide rates decreased during the 2000-2005 intervention period compared with the previous 5 years in
both local regions (Figure and Table 2), in the rural
areas (Table 3), and more so in men (Table 3). There
was no region⫻time interaction in the total sample. When
sex was entered into the model, a 3-way interaction for
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Table 2. Annual Number and Rates of Suicides Over
10 Years in the Intervention and Local Control Regions

Year
Preintervention
1996
1997
1998
1999
2000
Intervention
2001
2002
2003
2004
2005

Table 3. Analysis of Suicide Rates in the Intervention
Region Compared With the Local Control Region Using
All 10 Years of Data

Intervention Region
(Kiskunhalas,
Hungary)

Control Region
(Kiskunfelegyhaza,
Hungary)

No. of
Suicides

Rate

No. of
Suicides

Rate

36
50
41
51
42

48.3
67.3
56.0
69.3
57.7

31
17
37
19
33

56.0
30.9
68.1
35.3
61.7

43
34
42
37
30

57.1
45.3
56.2
50.0
40.7

25
23
21
27
25

45.8
42.6
39.2
50.7
47.1

Time
(df= 1,16)
F Test

P Value
.23
.21
.72

Suicide by Sex, Region, and Time
Men
Total region
Town
Rural
Women
Total region
Town
Rural

5.05
0.02
7.47

.04 a
.88
.02 a

1.76
1.17
0.14

.20
.34
.87

0.10
0.01
0.26

.76
.91
.61

1.16
0.53
3.23

.34
.60
.07 a

significant.

DDD in both sexes (P⬍.001 for all) when comparing the
intervention and the local control regions and when comparing the intervention region with the county and Hungary (P ⬍ .001 for all); the increase in both treatment indexes was greater in the intervention region. For example,
during the intervention period in the intervention region, 25 in 1000 women filled antidepressant prescriptions in DDDs for a year, compared with only 15 in 1000
women in the local control region. Only about 10% of
the antidepressants used in the intervention region were
tricyclics; the rest were selective serotonin reuptake inhibitors, dual-action agents, and reversible inhibitors of
monoamine oxidase type A.
ALCOHOL-RELATED DEATHS
The intervention region had a higher alcohol-related death
rate both before and after the program compared with
the control region (alcohol-related annual death rate preintervention and postintervention per 100 000 in the intervention region, 96.3 vs 68.5; in the control region, 89.5
vs 54.3). There was a decrease in alcohol-related deaths
over time in both regions (F1,8 =22.79; P=.001), but there
was no region⫻time interaction (F2,8 =2.18; P=.18).

SECONDARY OUTCOME MEASURE:
CHANGE IN ANTIDEPRESSANT USE
Change in antidepressant use was evaluated in the intervention region, the local control region, the county,
and Hungary by comparing the number of persons treated
with antidepressants and level of treatment, calculated
as DDD per 1000 population per each day of the year.
Treatment improved over time in the intervention region, the local control region, the county, and Hungary
(Table 5). A region⫻time interaction effect was found
for number being treated with antidepressants and for

F Test

Suicide by Region and Time
3.33
.09
1.61
0.01
.92
1.73
0.33
4.52
.05 a

Total region
Town
Rural

a Statistically

the rural area (F1,32 = 4.94; P = .03) was observed. There
was a trend for a region⫻time interaction in women in
the rural area, where the female suicide rate in the intervention region decreased by 34% from 27 in 100 000
to 18 in 100 000, while in the local control region, it increased by 90% from 20 in 100 000 to 37 in 100 000
(F2,16 =3.23; P=.07).
At baseline, the intervention region had a higher suicide rate than both Hungary and the county (respectively, 2 =6.82; P=.009 and 2 =4.81; P=.03). There was
a time effect (Table 4) such that the suicide rate decreased in the 2001-2005 intervention period compared
with 1996 through 2000. In the intervention region, the
5-year preintervention and postintervention mean (SD)
annual suicide rates per 100 000 population were 59.7
(8.6) and 49.9 (7.0), and the decline in the suicide rate
was 9.8. In the county, excluding the intervention region, the 5-year preintervention and postintervention
mean (SD) annual suicide rates were 44.3 (4.0) and 37.4
(2.4), and the decline in the rate was 6.9. In Hungary,
the preintervention and postintervention mean (SD) annual suicide rates were 32.5 (0.8) and 28.0 (0.9), and the
decline in the rate was 4.5. There were region⫻ time interactions because the decrease in annual suicide rate was
greater in the intervention region compared with the
county minus intervention region and compared with all
of Hungary (Table 4).

P Value

Regionⴛ Time
(df= 2,16)

UNEMPLOYMENT RATE
Using the mean unemployment rate values averaged over
the period for which data were available (1999-2004),
the rate was higher in the intervention region (9.1%) compared with the local control region (7.0%) (12 = 8.31;
P=.004). In comparison, in 2004, the unemployment rate
of Hungary was 6.1% and in the county, 7.1%. There was
no change in the local unemployment rate over time (intervention region, 9.2% preintervention and 9.1% intervention; local control region, 7.3% preintervention and
6.9% intervention).

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 64 (NO. 8), AUG 2007
917

WWW.ARCHGENPSYCHIATRY.COM

©2007 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 02/11/2016

Table 4. Analyses of Suicide Rates for 5 Years Before
and 5 Years During the Intervention: Intervention Region
vs County Minus Intervention Region and vs Hungary
Time
(df=1,16)

Table 5. Antidepressant Use in 1999 and 2000
(Preintervention Period) and in 2001 Through 2004
(Postintervention Period) a

Region ⴛ Time
(df = 2,16)

Time
(df= 1,8)

F Test P Value F Test P Value
County minus intervention region
Hungary
a Statistically

10.09
10.70

.006
.005

F Test

14.54 ⬍ .001 a
71.04
.001 a

F Test

Intervention Region vs Local Control Region
Level of treatment
258.87 ⬍ .001 b 233.34
Rate of treated persons
304.32 ⬍ .001 b 230.12
Sex
Male
30.81
Level of treatment
93.35 ⬍ .001 b
Rate of treated persons 129.96 ⬍ .001 b
30.54
Female
Level of treatment
168.79 ⬍ .001 b 208.36
Rate of treated persons 179.63 ⬍ .001 b 209.91

significant.

ASSOCIATION OF SUICIDE RATE
WITH ANTIDEPRESSANT USE AND
ALCOHOL-RELATED LIVER DEATH
There was a trend for negative correlation between the suicide rate in the intervention region and rate of treatment
(Spearman =−0.77; P=.07). There was no correlation between alcohol-related liver death and suicide rate in the intervention region (Spearman =−0.16; P=.83) and unemployment rate and suicide rate (Spearman =0.26; P=.62).

Time
(df= 1,7)
F Test

P Value

P Value
⬍ .001 b
⬍ .001 b
⬍ .001 b
⬍ .001 b
⬍ .001 b
⬍ .001 b

Regionⴛ Time
(df= 2,7)
F Test

P Value

Intervention Region vs Hungary and the County
Minus the Intervention Region
Hungary
Level of treatment
Rate of treated persons
County minus intervention
region
Level of treatment
Rate of treated persons

COMMENT

The annual suicide rate in the intervention region decreased during the period of the intervention, from 59.7
in 100 000 to 49.9 in 100 000, resulting in 34 fewer lives
lost in the 2001-2005 period compared with the previous 5 years. The decrease was comparable with that in
the control region but was greater than the decrease in
the whole county and the whole country. Although the
numbers are smaller, when the population is divided into
rural and urban sections and into men and women, there
was a region⫻ sex⫻time interaction due to the 34% decrease in the female suicide rate in the intervention region, while there was a 90% increase in the rural female
suicide rate in the local control region. This may be a consequence of the higher antidepressant prescription rates
for women in the intervention region.
These results are promising but not as dramatic as in
Gotland,10,13 perhaps highlighting the limitations of an intervention that is not tailored to the profile of causes of suicide in this intervention region and also reflecting the impact on suicide rates of changing prescribing patterns
throughout the country where suicide rates have been falling for over a decade, including during the time of this study.
Nevertheless, benefits could be demonstrated in comparison with the whole country and to the much larger surrounding county after excluding the intervention region.
A consequence of the smaller population of the local control region was a higher annual variance in the suicide rate,
making it more difficult to show a difference compared with
the intervention region. Thus, comparisons between the
local control and the intervention regions that appeared to
be clinically significant were not statistically significant.
Compared with the local control region, a benefit was detected for women in rural areas. It is conceivable that the
prevention program was more effective in rural areas, where
the suicide rate was higher during the 5-year preinterven-

P Value

Regionⴛ Time
(df= 2,8)

433.98
511.89

⬍ .001 b
⬍ .001 b

164.57
98.92

⬍ .001 b
⬍ .001 b

553.79
602.80

⬍ .001 b
⬍ .001 b

128.23
59.17

⬍ .001 b
⬍ .001 b

a Level of treatment was calculated as ([defined daily dose/365]/
population)⫻ 1000. Rate of treated persons was calculated as (number of
persons treated/population) ⫻ 1000.
b Statistically significant.

tion period, compared with the town and the level and accessibility of psychiatric care had been poorer compared
with the town, thereby making the benefit of the intervention greater in the rural area. The finding of a greater decrease in suicide rate in the intervention region compared
with the surrounding county occurred despite the potential spillover effect of the educational intervention into contiguous regions of the county.
One reason for a greater benefit for women in the rural
area may be because most prescriptions for antidepressants were filled by women (during the intervention period, on average, 8 DDD per 1000 men vs 25 per 1000
women per each day of the year). As a comparison, in Sweden in 2002, the antidepressant consumption was 57.2 DDD
per 1000 inhabitants per day13 and may explain part of the
reason for the lower suicide rate in Sweden compared with
Hungary as has been shown in a study of 25 countries.20
Further, 80% of patients treated at the Depression Treatment Clinic were women. A greater impact on the treatment of depression in women than men is also consistent
with the results of the Swedish Gotland study, where the
decrease after the first intervention was almost totally in
suicides of women with major depression and male suicide rates were almost unaffected,21 and with recent findings in the United States, where women have almost double
the prescription rate of antidepressants and almost double
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the fall in suicide rates.22 Women’s help-seeking behavior
is considered to be better than men.23,24
In Gotland, the decrease in the female suicide rate in
the intervention region occurred during a period when
the suicide rate in Sweden increased or was stable, whereas
in Hungary, the suicide rate decreased during the investigated period. Thus, our finding of a greater decrease in
the intervention region compared with the entire country and the surrounding county is more striking. Theoretically, the lower suicide rate in the intervention region, which had a suicide rate twice as high as the national
average, could be attributed to the regression to the mean.
However, if this would be the only reason for the lower
suicide rates, we would not have detected a significant
difference in the reduction of the suicide rate of the intervention region as compared with the suicide rate of
the surrounding county (minus the intervention region). The selected control county is the one with the
highest suicide rate in Hungary and the regression to the
mean effect should be comparable in the intervention region and in that county.
The relatively smaller effect observed in this study compared with the Gotland study may reflect more limitations of the program than just the degree of impact on
prescribing of antidepressants. According to our psychological autopsies in the intervention region during the
time of this study (K.S., J.J.M., H.H., unpublished data,
2001-2004), alcoholism was present in 75% of male suicides and 21% of female suicides. There is no Alcoholics
Anonymous group in the intervention region; the only
treatment program for alcoholism is brief hospitalization for delirium tremens and about 300 cases were treated
each year in the hospital, indicating the seriousness of
untreated alcoholism. General practitioners had difficulty recognizing major depression that was often comorbid with alcohol abuse/dependence and were skeptical about effectiveness of treatment for alcoholism. We
found no impact of the program on alcohol-related liver
death during the intervention period, although an effect
on alcohol-related liver deaths would take years to become apparent because it takes many years of heavy drinking to damage the liver fatally. There is a correlation between daily alcohol consumption and suicide rates.22
Individuals with comorbid alcohol use disorder and depression are at exceptionally high risk for suicide.25 Treatment of the male alcoholic population will likely require an intensive public education campaign and
specialized treatment facilities but, if successful, should
further lower suicide rates in the intervention region.
We chose the local control region because it had a similar annual completed suicide rate as the intervention region and many sociodemographic characteristics were
similar in the 2 regions. Still, in certain demographic characteristics they were different (eg, in the intervention region, 60% of the population lives on farms and in villages; this ratio is only 40% in the local control region).
Accessing specialist care is easier in urban areas and that
would favor the control region over the intervention region. Further, in the intervention region during the 10year investigated period, the unemployment rate was
higher than in the control region. While a newly built
highway connects the control region to the rest of the

country, the intervention region has remained more isolated; thus, the decrease in the suicide rate occurred despite the unchanged social environment that favored the
control region over the intervention region.
Educating GPs to change clinical practice in regard to
treatment of depression may not alter treatment practice.16
Most of the GPs expressed interest and enthusiasm regarding the suicide prevention project. However, they seemed
less alarmed by a suicide than our personal observation
suggests is the case in regions of the United States, where
the suicide rate is much lower, such as New York, New
York. Whereas it is estimated that GPs in the United States
experience an average of 1 suicide in 3 years, in the intervention region, the average was 1 suicide per year per GP
during the intervention period. In 5 years, only 3 of the
28 GPs did not lose a patient by suicide, 1 GP lost 9 patients, and 3 lost 7. During the education program, the rate
of GP attendance at educational sessions declined from
90% at the first training session (2000) to 60% (2001). During the following 4 years, it fluctuated between 60% and
39%, and the attendance percentage for the booster sessions also fluctuated from 80% to 39%. Possible reasons
for variable attendance were that the GPs were overworked,
lost interest, or felt they learned everything they needed
from the first session or lacked financial incentive to participate and some of the meetings were poorly scheduled,
such as during annual vacation periods. There was also
variation in how closely GPs followed the suicide prevention program’s recommendations and used its services. Most
GPs used the Beck Depression Inventory to screen fewer
than 5% of their cases, whereas we recommended screening all patients annually. One service that the GPs consistently used was the consultation with the psychiatrists;
on average, 2 to 3 telephone calls per week were made by
the GPs to the local psychiatrists. This number remained
constant during the 5 years.
Health care resources in the intervention area (measured by the number of GPs per population) are similar
to the rest of the country. Still, we cannot verify
whether the critical ingredient in this multicomponent
intervention was the educational program, the availability of additional resources, or the two provided a synergistic effect.
It is a limitation of the study that we did not collect
reliable data on suicide attempts, and consequently, we
could not include attempter data in the final analysis. Data
on suicide attempts were obtained from the local ambulance service, and suicide attempts that were not deemed
to require emergency department evaluation or hospital
treatment were not included. Based on that data, we detected no change in the number of suicide attempts during the investigated periods but do not know how many
attempts of lesser lethality were made. One of the lessons to be learned from this study is the importance of
reliable attempter data because nonfatal suicide attempts have a higher base rate than completed suicide
and may be a more sensitive outcome measure.
During the intervention period, antidepressant use increased in both the intervention and the control regions, and a modest negative correlation was detected between antidepressant use and suicide rates in the
intervention region. This is consistent with many re-
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ports of such a relationship26 and indicates a possible
causal association between the decreased rural female suicide rate and the prevention program.
To our knowledge, this is the first suicide intervention
study in a high–suicide-rate region of the world. Strengths
are the long intervention period, reliable data on completed suicide and antidepressant use prior to and during
the intervention, and the use of control regions to control
for secular trends in prescribing behavior and other general effects on suicide rates other than due to the intervention. The greater decrease in the annual suicide rate in the
intervention region compared with the larger surrounding county and the whole country is promising, but the
study also shows the challenges of suicide prevention programs. In view of the heterogeneity of the psychiatric causes
of suicide in men and women, in addition to improvement of depression treatment, a prevention program should
target other important local causes of suicide, such as men
with alcoholism in this intervention region. Further, improving depression treatment in primary care may necessitate more than education, namely structural changes in
GP practices, such as employing depression-care managers.17,27 The control region must be of sufficient population to allow robust estimates of local suicide rates over the
period of intervention to detect benefit.
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