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Abstract

used to analyze the data.

needs, could in itself be considered a desirable result.

Background: Individuals who have attempted suicide are at increased risk of subsequent suicidal behavior. Since
1983, a community-based suicide prevention team has been operating in the municipality of Baerum, Norway. This
study aimed to test the effectiveness of the team’s interventions in preventing repeated suicide attempts and
suicide deaths, as part of a chain of care model for all general hospital treated suicide attempters.

Methods: Data has been collected consecutively since 1984 and a follow-up was conducted on all individuals
admitted to the general hospital after a suicide attempt. The risk of repeated suicide attempt and suicide were
comparatively examined in subjects who received assistance from the suicide prevention team in addition to
treatment as usual versus those who received treatment as usual only. Logistic regression and Cox regression were

Results: Between January 1984 and December 2007, 1,616 subjects were registered as having attempted suicide;
197 of them (12%) made another attempt within 12 months. Compared to subjects who did not receive assistance
from the suicide prevention team, individuals involved in the prevention program did not have a significantly
different risk of repeated attempt within 6 months (adjusted OR = 1.08; 95% Cl = 0.66-1.74), 12 months (adjusted
OR = 0.86; 95% Cl = 0.57-1.30), or 5 years (adjusted RR = 0.90; 95% Cl = 0.67-1.22) after their first recorded attempt.
There was also no difference in risk of suicide (adjusted RR = 0.85; 95% Cl = 0.46-1.57). Previous suicide attempts,
marital status, and employment status were significantly associated with a repeated suicide attempt within 6 and
12 months (p < 0.05). Alcohol misuse, employment status, and previous suicide attempts were significantly
associated with a repeated attempt within 5 years (p < 0.05) while marital status became non-significant (p > 0.05).
With each year of age, the risk of suicide increased by 3% (p < 0.05).

Conclusions: The present study did not find any differences in the risk of fatal and non-fatal suicidal behavior
between subjects who received treatment as usual combined with community assistance versus subjects who
received only treatment as usual. However, assistance from the community team was mainly offered to attempters
who were not receiving sufficient support from treatment as usual and was accepted by 50-60% of those deemed
eligible. Thus, obtaining similar outcomes for individuals, all of whom were clinically judged to have different

Background

Attempted suicide is a serious public health problem.
The National Co-morbidity Study reported a lifetime
prevalence of attempted suicide of 4.6% [1], a
figure substantially similar to the one derived from a
large Australian community survey (4.2%) [2]. Further-
more, the risk of subsequent suicidal behavior is
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substantial: about 15% of those who attempt suicide had
another attempt within one year [3]. The suicide risk for
males and females who have previously attempted sui-
cide is reportedly 55 and 77 times that of the general
male and female population, respectively [4]. Conse-
quently, effective after-care strategies aimed at indivi-
duals who have attempted suicide are important [5].
Although various psychosocial and pharmacological
treatments in preventing subsequent suicidal behavior
have been developed, there is a lack of sufficient scienti-
fic evidence of efficacy for the various strategies
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used [6-9]. Due to the low rate of suicide, it is difficult
to test the effectiveness of intervention strategies that
aim to prevent suicide among suicide attempters [9-11].
For example, given that the risk of committing suicide
in this group is 2.8%, Gunnell and Frankel [6] estimated
that a total sample size of almost 45,000 subjects would
be needed to demonstrate a 15% reduction of suicide
risk. Therefore, a repeated suicide attempt has been
used as a reasonable proxy because it occurs more fre-
quently and it is strongly related to successful suicide
[9-12]. Further, a repeated suicide attempt is obviously
an outcome that should be prevented - it indicates per-
sistent distress for the individual and results in consider-
able health care costs [9]. Small sample size has been a
frequent issue in studies evaluating repeated suicide
attempts as an outcome measure. Consequently, a very
limited number of investigations have managed to detect
clinically meaningful and statistically significant effects
of suicide interventions [9].

Recently, Hvid and Wang [13] published a study on
the effectiveness of an outreach intervention aimed at
individuals who had attempted suicide. They found that
individuals in the intervention group who were offered
follow-up care by a rapid response outreach program
had a lower rate of repeated suicide attempts than con-
trols (RR = 0.43; 95% CI = 0.23-0.80). Other studies
have indicated potential beneficial effects of interven-
tions that include active outreach and contact mainte-
nance on a regular basis after attempted suicide [14-17].
In Norway, a suicide intervention model, similar to the
one studied by Hvid and Wang, has been in effect since
1983 in a municipality outside the capital. This interven-
tion is community-based and flexibly serves the indivi-
dual by creating a multi-targeted, coordinated, and long
lasting chain of care. The objective of the present study
was to investigate the risk of repeated suicide attempt
and successful suicide in individuals assisted by a suicide
prevention team organization versus individuals who
received treatment as usual without assistance from the
suicide prevention team.

Methods

The Baerum Model

A rapid-response intervention is created through colla-
boration between the general hospital of Asker and
Beerum, the municipal suicide prevention team, and
community health and social services located in the
municipality of Beerum. On presentation at the hospital
or emergency unit, patients receive acute life-saving
treatment and medical monitoring. Consequently, a hos-
pital-based suicide prevention team, including social
workers and a liaison psychiatrist, is notified. This team
helps the patients through crisis intervention and evalu-
ates the patients’ psychosocial functioning and risk for
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suicide. Appropriate measures are then taken with the
patients’ cooperation. These measures can include refer-
rals to psychiatric inpatient and various outpatient ser-
vices, including mental health treatment, substance
abuse treatment, family counseling, and various social
services.

All patients that are not immediately admitted to psy-
chiatric inpatient treatment are evaluated for referrals to
the community suicide prevention team. A minority of
the patients admitted to inpatient mental health treat-
ment receives community suicide prevention team ser-
vices (n = 28 in the present study). The community
team and the hospital team collaborate to ensure a joint
evaluation of the situation, to make appropriate refer-
rals, and to ensure that all follow-up steps are in effect
as soon as possible. Main patient groups eligible for
referrals to the suicide prevention team are as follows:

« Patients in need of outpatient health and social ser-
vices that are not established by the hospital team

» Patients in ongoing outpatient treatment who are in
need of extra support

« Patients and family or other who are in relational
conflicts and in need of extra support

« Patients who have previously dropped out of mental
health treatment and need to be motivated to reappoint

The community suicide prevention team includes pub-
lic health nurses and a psychologist. The nurses organize
the work in relation to patients, in consultation with the
psychologist. Particular emphasis is placed on the suicidal
person’s need for a supportive helper. On average, 50 -
60% of the attempters deemed eligible for the community
team are referred to this follow-up every year.

If patients agree to be assisted by this team, a public
health nurse contacts them shortly after discharge. A tel-
ephone call is made, preferably the day of discharge or
the day after. An agreement is made on when and where
to meet; in most cases the agreement involves nurse
making a home visit within a few days. These nurses act
as “ombudsmen” [18]: the main aim is to ensure that the
patients are given sufficient follow-up care by specialist
mental health services or community health/social ser-
vices within an acceptable period of time following hospi-
tal discharge. Further, the nurse motivates the patient to
accept treatment and better adhere to treatment appoint-
ments. If patients drop out of treatment, the nurse tries
to recuperate them back into treatment or establishes a
more suitable therapeutic plan in collaboration with the
patient and the health services.

In addition, the nurse fulfills the role of looking after
the patient between hospital discharge and established
aftercare. The nurse gives the patient “psychological first
aid”, problem-solving counseling, and activates the
patient’s social network. Although the main aim is
reached when a treatment program is established, the
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patient is followed-up by the nurse for approximately one
year to secure continuity, treatment compliance, and
social support. Most of the contact will be phone calls,
ranging from several times a week in the beginning, to a
monthly call at the end of the follow-up period.

The intervention offered by this team is not regarded
as stand-alone treatment, but rather as a service offered
in addition to established health and social services; it is
not a substitute for any other health interventions. If the
standard follow-up treatment is deemed to be sufficient,
the community team is not activated. Patients are in any
case free to reject assistance from the community team.

Data

The data set is comprised of unselected individuals, who
were residents of the municipality of Berum and
admitted to the general hospital after a suicide attempt
between 1°* January 1984 and 31°° December 2008. The
municipality of Beerum is a suburb located on the out-
skirts of Oslo, the capital of Norway [19]. Compared to
the national average, Berum is characterized by a
higher population density, a higher income and educa-
tion level for both men and women, and a lower unem-
ployment rate. In 1984, the population of Beerum, aged
above 15 years, was 71,237 (34,306 males and
36,931 females); in 2008, it was 80,368 (38,463 males
and 41,905 females).

Data were collected in two stages. Firstly, data on indi-
viduals who had made a suicide attempt were consecu-
tively collected from 1984 [20] using records from the
local hospital in Beerum and the Municipal Health Ser-
vices office. A quality control auditing was performed by
rechecking all entered data. The definitional criteria for
‘attempted suicide’ were similar to those of ‘parasuicide’
used in the WHO/EURO Multicenter Study on Suicidal
Behavior: “An act with nonfatal outcome, in which an
individual deliberately initiates a non-habitual behavior
that, without intervention from others, will cause self-
harm, or deliberately ingests a substance in excess of
the prescribed or generally recognized therapeutic
dosage, and which is aimed at realizing changes which
the subject desired via the actual or expected physical
consequences” [21]. At the general hospital, an alert sys-
tem, effective since 1984, ensures that all patients trea-
ted in the hospital unit and A & E unit that were
admitted after intoxications regardless of intention, as
well as all suicide related injures, are reported to the
hospital suicide prevention team. This team is involved
in classification and intervention. Inclusion in the sui-
cide attempt database is made according to the above-
mentioned definition, and calculations of repetitions are
made from this database. Further, the liaison at the hos-
pital and the psychologist in the community health ser-
vices continuously recheck each case to ensure correct
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inclusion of cases. The authors of the present paper are
blind to the intervention history of the patients.

Secondly, data on mortality of all causes were col-
lected by linking the personal identifier of individuals
who had made a suicide attempt to the computerized
Causes-of-Death Registry at Statistics Norway. This reg-
istry has an almost complete registration of causes of
death. Prior to 1986, causes of deaths were classified
according to the International Classification of Diseases
Eight Revision (ICD-8), from 1986-1995 according to
the ICD-10, and from 1996 onwards according to the
ICD-10. The last date of mortality information in the
present data set was 31 December 2003.

The outcome variable ‘repeated suicide attempt’ was
defined as a new record of suicide attempt within
6 months, 12 months, and 5 years after the index
attempt. The index attempt refers to the first recorded
suicide attempt. In order to be recorded, the reattempt
had to result in emergency unit or hospital admittance
in Beerum general hospital. Variables entered into the
analyses at the time of the index attempt were: suicide
prevention team assistance, age, sex, mental health after-
care referrals, alcohol misuse, marital status, employ-
ment status, and previous suicide attempts. The
classification of these variables was based on informa-
tion from medical records and information given by
patients when interviewed at the hospital or by person-
nel in the community health services. Data on persons
attempting suicide were consecutively collected at the
hospital, and separate records were kept for each indivi-
dual. The second author (GD) was responsible for data
quality and consistency throughout the study period,
and has completed the forms, one per person, together
with the liaison psychiatrist at the hospital. Calculations
on repetition were made based on these records.

The variable ‘aftercare referrals’ provides information
on the type of standard follow-up treatment given to
the individual; it also functions as a proxy measure of
the kind of problems the attempter is presenting. In the
regression analysis, psychiatric out-patient services,
addiction services, and family services were grouped
together and labeled as ‘Psychiatric outpatient services’;
psychiatric hospital care was labeled as ‘Psychiatric hos-
pital care’; and social services, child care, home care, pri-
vate practice psychotherapists, and other forms of care
were grouped together and labeled as ‘Other’.

All Norwegian citizens that are identified as ill have
the right to adequate health care treatment, as stated by
Norwegian health authorities. As a basic principle,
health care treatment is voluntary. The patient group
that did not receive any standard aftercare may have
been evaluated as not in need of specific aftercare or
may have refused the recommended treatment. The
main motive for referrals to the suicide prevention
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team, which is not defined as health care treatment in
terms of Norwegian law, is as follows: all patients who
are admitted to the general hospital or emergency unit
due to an attempted suicide are eligible to be offered
assistance by a rapid outreach suicide prevention team,
organized by the community health services, except
patients that immediately after discharge are admitted to
inpatient psychiatric care. Assistance from the suicide
prevention team is voluntary; hence, patients are free to
refuse it.

Statistics

Logistic regression analyses were computed to estimate
the risk for a repeated suicide attempt within 6 and
12 months following the first recorded suicide attempt.
Cox regression analyses were computed to estimate
the risk for a repeated suicide attempt within 5 years
of follow-up and to estimate the risk for suicide. In the
Cox regression analyses, the individuals were followed
for different lengths of time. When the outcome was a
repeated suicide attempt, the period of risk was esti-
mated in months from the date of the first recorded
suicide attempt to the occurrence of a new attempt, or
the end of the five year follow-up period or end of the
study (December 2008), whichever happened first.
When the outcome was suicide, the period of risk was
estimated in months from the date of the first
recorded suicide attempt to death by all causes or to
the end of study (December 2003), whichever hap-
pened first.

Permission to perform this study was obtained from
the Norwegian Data Inspectorate, The Regional Com-
mittee for Medical Research Ethics, and the Norwegian
Directorate of Health. Further, a Data Handling Treaty
between the Hospital of Asker & Beerum and the Nor-
wegian Institute of Public Health was obtained.

Results

Between January 1984 and December 2007, 1,616 indivi-
duals were registered as having a suicide attempt. Of
these, 197 (12.2%; 95% CI = 10.6-14.0) repeated the
attempt within 12 months of follow-up. Among the
1,616 individuals, 1,311 were eligible for evaluation to

Table 1 Repeated suicide attempts within 12 months by
gender and suicide prevention team

Men Women Total
Suicide N Cases N Cases N Cases
prevention team (%) (%) (%)
Yes 182 26 (14) 493 54 (11) 675 80 (12)
No 231 2009 398 50 (13) 629 70 (11)
Total 413 46 (11) 891 104 1304 150
(12) (12)
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be referred to the suicide prevention team. Information
on whether these received assistance from the suicide
prevention team was recorded for 1,304 individuals
(missing = 7); 675 (52%) received the assistance (Table 1
and 2). Of these, 531 (79%) were also referred to other
types of health or social services, while 140 (21%) were
not referred to such services (missing = 4). Among the
629 (48%) individuals who did not receive assistance
from the team, 435 (69%) were referred to other types
of health or social services, while 172 (27%) were not
referred to such services (missing = 22) (Table 2).

Among the 675 individuals who received assistance
from the suicide prevention team, 60 (9%) repeated an
attempt within 6 months of their index episode, and
80 (12%) repeated within 12 months; 47 (7%) of those
who did not receive assistance from the team repeated
within 6 months and 70 (11%) repeated within
12 months (Table 1). As seen in Table 3, the odds ratio
(OR) of a repeated suicide attempt within 6 months
(adjusted OR = 1.14) and 12 months (adjusted OR =
0.93) were not significantly associated with the suicide
prevention team variable or other aftercare options.

Previous suicide attempts, marital status, and employ-
ment status were significantly associated with a repeated
suicide attempt within both 6 and 12 months (p < 0.05)
(Table 3). Individuals who made several suicide attempts
prior to their index attempt had a more than doubled
odds ratio of subsequent suicide attempt within both
6 months and 12 months. Being married/cohabitant and
being a student/pupil were associated with a signifi-
cantly reduced odds ratio of a subsequent suicide
attempt within both 6 and 12 months.

Data were also analyzed separately for men and
women. Neither men nor women who received assis-
tance from the suicide prevention team had a reduced
adjusted odds ratio of a repeated suicide attempt (sui-
cide attempt repeat within 12 months for women:
adjusted OR = 0.69; p < 0.14).

The suicide prevention team’s working routines were
reshaped and improved in 1998. Therefore we studied if
there were any differences following this change by ana-
lyzing the periods 1984-1997 and 1998-2007 separately.
No significant differences were found. Finally, we ana-
lyzed the odds of a third suicide attempt being made
within 12 months from the second attempt. Again, no
differences were detectable in relation to the suicide
prevention team variable (adjusted OR = 1.37; p > 0.05).

In Table 4, Cox regression analyses were computed
in order to determine if the suicide prevention team
influenced suicide attempt repetition within a 5-year
follow-up period. Receiving assistance from the suicide
prevention team was not significantly associated with a
repeated suicide attempt (adjusted RR = 0.90; p > 0.05).
In general, being a student/pupil significantly reduced
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Table 2 Characteristics of the index attempt by suicide the risk (adjusted RR = 0.47; p < 0.05); several previous
prevention team suicide attempts (adjusted RR = 2.20; p < 0.05) and
No suicide Suicide Total alcohol misuse (adjusted RR = 1.59; p < 0.05) increased
prevention prevention the risk.
team team

assistance assistance We also performed analyses including patients
Variables N =629 48% N = 675; 52% N = 1304 admitted to inpatient psychiatric care, (n = 1616 sub-
jects). Assistance from the community team was given
to a minority of the inpatient group. The results showed

Aftercare referrals

None 172 55% 140 45% 312 e ‘ *© "
Pychiatric out-patient 111 44% 143 56% 54 that receiving assistance from the suicide prevention
Addiction services 63 9% 100 61% 163 team was not significantly associated with a repeated
Family services 35 oa% 109 76% 144 suicide attempt within 6 months (adjusted OR = 1.14; p
Social services 6 18% 27 8% 3 > 0.05), 12 months (adjusted OR = 0.93; p > 0.05), or
Home care o1 8% 17 2% - 5 years (adjusted RR = 0.94; p > 0.05) of follow-up.
Private Psychotherapist 47 42% 66 58% "3 Between 1984 and 2003, a total of 247 deaths among
Child care P, o 1,422 individuals were recorded. Of these, 55 (22%)
Other 8 61% SO 39% 198 were suicide. Among the 1,422 individuals, it was possi-
Missing I 15% % ble to follow the risk of committing suicide within one
Sex year for 1,357 subjects, and within nine years for
Male 231 5% 182 44% a3 895 subjects. No significant differences in suicide risk
Female 308 45% 493  55% 401 were observed between the two groups; the rate ratio
issing 0 o o o . (RR) was 0.33 (95% CI = 0.09-1.25) and 0.73 (0.36-1.48)
Age at one and nine years of follow up, respectively. After
1510 99 4% 124 56% 3 adjustments for concurrent variables (Table 5), there
2099 150 46% 177 54% 37 was no significant difference in suicide risk between
3030 120 51% 117 49% 37 patients assisted by the suicide prevention team and
4049 103 45% 129 55% 931 patients who were not (adjusted RR = 0.85; 95% CI =
5050 e, 198 0.46-1.57). Age was significantly associated with suicide
0 95 605% 62 395% 157 mortality: each year increased the risk for suicide by
Missing | 00% 0 0% 1 1.03 times (95% CI = 1.01-1.04).
Previous attempts Discussion
gize 39339 ﬁzz ?i; 2::2 52321 The objegtive of Fhe present study was to investigate dif-
coveral 0 e e o 08 fer.er'lces in the r1§1< 9f. repeated 5}11‘C1de attgrppt and/‘or
Missing 5 s 0 1o - suicide between.lpdlv1duals receiving additional assis-
) tance from a suicide prevention team or treatment as
Alcohol misuse . . usual. There was no significant difference in repeat sui-
s; ?JZ 4;50; ?ET 5::; 1206377 cide attel‘npt. Fisk at 6 mégths, 1‘2‘ months, or 5 years
Vissing 0 % 0 o 0 between individuals receiving su1c1c.le .preventlon team
_ assistance or not. The results were similar on crude and
Marital Stétus B adjusted analyses. There was also no significant differ-
g/ilsrr;sd/cohabnmg ;ii :éff Z; g?:f jzi ence in risk of successful suicide depending upon
0 0
V\/idgovv(er) 34 65% 18 35% 52 treatm.ent. .. .

' Previous suicide attempts, marital status, and employ-
D‘_vo_rced/separamd B % BT oT 21 ment status were significantly associated with a repeated
Missing 73 9% } % 70 suicide attempt within both 6 and 12 months (p < 0.05).

Employment status Individuals with a history of several suicide attempts
Employed _ 145 307 esk 2 prior to their index attempt had a more than double
Unemp\oyed{dmabled 7 2% 128 8% 219 odds ratio of a repeated suicide attempt at both
Student/pupil B A T T 205 6 months and 12 months. Being married/cohabitant and
SAT:;; 1; ;ZZO z? ?i:;o igi being a student/pupil were associated with reduced

0 0

adjusted odds ratio of a repeated suicide attempt for the
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Table 3 Logistic regression analysis predicting repeated suicide attempt within 6 and 12 months after the index

attempt
Repeated suicide attempt within 6 months Repeated suicide attempt within 12 months
Variable Crude analysis Adjusted analysis Crude analysis Adjusted analysis
OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl

Sex

Female 1 1 1 1

Male 115 0.76-1.75 137 0.84-2.23 0.95 0.65-1.37 1.00 0.65-1.56
Age 1.01 1.00-1.02 1.00 0.98-1.02 1.01 1.00-1.02 1.00 0.98-1.02
Suicide prevention team

No 1 1 1 1

Yes 121 0.81-1.80 1.08 0.66-1.74 1.07 0.76-1.51 0.86 057-1.30
Previous attempt

No 1 1 1 1

One 141 0.84-2.36 141 0.80-2.48 1.37 0.88-2.15 1.30 0.79-2.11

Several 248* 1.38-4.44 2.60* 1.38-4.87 2.60* 1.56-4.33 2.52% 1.45-4.41
Aftercare referrals

Others 1 1 1 1

Out-patient 1.24* 1.02-1.52 125 0.78-2.01 1.59* 1.13-2.25 115 0.94-1.42
Alcohol misuse

No 1 1 1 1

Yes 1.66* 1.07-2.59 1.02 0.58-1.79 1.87* 1.28-2.73 117 0.72-1.90
Marital status

Others 1 1 1 1

Married/cohabitant 0.66 043-1.02 0.56* 0.34-0.94 0.74 051-1.07 0.62* 0.40-0.96
Employment

Employed 1 1 1 1

Unemployed/disabled 122 0.73-2.06 0.96 0.54-1.72 122 0.77-192 1.00 0.60-1.66

Student/pupil 0.49% 0.24-0.99 0.35* 0.15-0.81 045* 0.24-0.84 0.38* 0.18-0.79

Others 092 0.52-1.62 1.05 0.53-2.11 1.00 0.61-1.61 1.07 0.59-193
*p < 0.05.

same time intervals. At 5-year follow-up, alcohol misuse
and gender were significantly associated with repeated
attempt, whereas marital status was non-significant.
Male gender and being a student/pupil reduced the risk
by 19% and 53%, respectively; several previous suicide
attempts and alcohol misuse increased the risk by
2.20 and 1.59 times, respectively. Thus, in the present
study, a history of previous suicide attempts was the
strongest predictor for both short- and long-term
repeated suicide attempts. Previous studies reported
similar results [3,13,22]. Regarding suicide, only age was
significantly associated with suicide mortality: the risk of
death by suicide increased 3% for each year. Older age
is a well-known risk factor reported in the literature for
subsequent suicide in individuals with a history of sui-
cide attempts [23,24].

The most accurate method to determine the efficacy
of treatment modalities is via a randomized controlled
trial. Due to ethical and practical reasons, the present
study had a naturalistic design. The Beerum Model is
based on individual evaluation of need, and assistance

by the community suicide prevention team may not be
relevant for all eligible patients. Thus, randomization
to community team treatment or not would break with
the clinical guidelines for the model and associated
health care personnel. Consequently, patients were not
randomized to either intervention or control in our
study, nor did we have data on a comparable control
group prior to the start of the intervention in 1983.
The lack of control group in our study prevents us
from providing a firm conclusion concerning the effi-
cacy of this intervention model; we can simply state
that there were no detectable differences in risk for
repeated suicide attempts and successful suicide
between individuals who did or did not receive assis-
tance from the suicide prevention team. Regression
analyses can only adjust for confounders, while selec-
tion bias can only be handled by randomization. Both
self-selection by patients and selection by health care
personnel may have biased our results. Patients were
free to accept or decline assistance offered by the sui-
cide prevention team. On the other hand, health care
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Table 4 Cox regression analysis predicting repeated
suicide attempt within 5 years after the index attempt

Variable Crude analysis Adjusted analysis
RR 95% Cl RR 95% Cl

Sex

Female 1 1

Male 0.85 065-1.13 081 0.59-1.13
Age 100 099-1.01 1.00 0.99-1.01
Suicide prevention team

No 1 1

Yes 1.16 0.90-1.50 090 0.67-1.22
Previous attempt

No 1 1

One 1.31 0.94-1.83 1.16 0.81-1.67

Several 2.75%  194-391 2.20* 1.50-3.24
Aftercare referrals

Others 1 1

Out-patient 1.55%  1.20-200 1.22 091-1.64
Alcohol misuse

No 1 1

Yes 202*%  155-2.64 1.59% 1.14-2.22
Marital status

Others 1 1

Married/cohabitant 079  060-1.03 080 0.59-1.09
Employment

Employed 1 1

Unemployed/disabled  1.29  094-178  1.11 0.78-1.58

Student/pupil 046* 029-073  047* 0.28-0.79

Others 0.73 0.50-1.08 076 0.67-1.22
*p < 0.05.

personnel could choose not to offer team assistance
when circumstances deemed it inappropriate or unne-
cessary. On the other hand, in line with the philosophy
of the Beerum model, one would expect that an effi-
cient model of referral and care would result in
patients - with or without the assistance of the com-
munity team - obtaining the same prognosis in terms
of suicidal behavior repetition, either fatal or non-fatal.

Further, it was assumed that all interventions carried
out at the hospital level were similar. As described
above, a suicide prevention team including social
workers and a psychiatrist is activated at the hospital
immediately after emergency treatment is provided.
All individuals who have attempted suicide and are
admitted to a medical ward receive crisis intervention at
the hospital. Appropriate measures are evaluated with
the patient’s cooperation before further referrals are
made. This sequence of interventions may have per se a
protective effect on future suicidal behavior; as a matter
of fact, in Beerum the total incidence of repeated suicide
attempts was 12% (95% CI = 10.7 to 14.1). This is signif-
icantly below the average repeated suicide attempt rate
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Table 5 Cox regression analysis of suicide mortality rates

Cox regression Crude analysis Adjusted analysis

Variable RR 95% ClI RR 95% Cl
Sex

Female 1 1

Male 148 0.80-2.74  1.50 0.81-2.79
Age 1.03*  1.01-1.05 1.03* 1.01-1.05
Suicide prevention team

No 1 1

Yes 076  041-139 085 046-1.57
Previous attempt

No 1

One 1.56 0.72-3.39

Several 093 047-3.95
Aftercare referrals

Others 1 1

Out-patient 0.72 038135 088 0.64-1.21
Alcohol misuse

No 1

Yes 107 051-2.23
Marital status

Others 1

Married/cohabitant 1.28 0.67-248
Employment

Employed 1

Unemployed/disabled ~ 1.48 0.57-3.81

Student/pupil 0.57 0.16-2.05

Others 282%  1.19-6.66
*p < 0.05.

of approximately 15% reported in a systematic review by
Owens et al. [3]. In the same study, the authors reported
a suicide mortality rate between 0.5% and 2% one year
after the suicide attempt and above 5% after nine years.
The figures from Beerum were fairly similar: 1.1% (95%
CI = 0.67-1.83) after one year and 4.6% (95% CI =
3.37-6.22) after nine years.

The positive outcomes described by Hvid and Wang
[13] were from a clinical context that might be comparable
to the Norwegian Baerum model. However, their study
involved a quasi-experimental design, which was not pos-
sible to endorse in the present investigation. Perhaps in
the future, in Norway, it would be feasible to compare the
incidence of repeated suicide attempts in patients admitted
to hospitals with and without a chain of care structure
[25]. Variables such as treatment compliance [26] and
quality of life should be controlled in order to verify their
possible impact on chain of care interventions [25].

Conclusions

This study did not detect significant differences in
the risk of subsequent suicidal behavior between sub-
jects whose aftercare involved a suicide prevention
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community-based service in addition to treatment as
usual compared to those receiving treatment as usual
only. While these results at first appear disappointing, it
may actually indicate that the chain of care model is at
least able to render indistinguishable - in terms of out-
comes - subjects who require more intervention com-
pared to those that do not. Of course, only a
randomized, controlled trial could provide solid evi-
dence of efficacy of the Berum model. Within
12 months, an incidence of 12% for repeated suicide
attempts was observed in the municipality of Berum
(psychiatric inpatients included), a figure slightly lower
than the 15% reported in the literature. Whether this
relatively lower incidence is related or not to the suicide
prevention system in operation at hospital and commu-
nity level remains unclear.
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