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Trajectories of Service Contact before Suicide in People
with Substance Use Disorders—A National Register Study

Martin Ø. Myhre , Fredrik A. Walby , Jørgen G. Bramness , and
Lars Mehlum

ABSTRACT
Objective: This study aimed to identify trajectories of service use
during the last year before suicide death and the characteristics
associated with the trajectories in patients with substance
use disorders.
Methods: This study used a national registry data linkage, which
included all patients with substance use disorders who died by sui-
cide in Norway between 2010 and 2018. In- and outpatient contacts
with mental health or substance use services during the last year
before suicide death was analyzed by week using Sequence State
Analysis and cluster analysis to identify trajectories. Logistic regres-
sion was used to measure the association between the characteris-
tics and the trajectories.
Results: We identified four trajectories of service contact. A brief
contact trajectory (n¼ 366) with a low proportion of weeks in con-
tact (M weeks ¼ 8.3), associated with less psychosis or bipolar dis-
order (aOR ¼ 0.13 (0.08–0.22)) and higher age. A regular contact
trajectory (n¼ 160), with a higher proportion of contact (M weeks ¼
47.9), associated with psychosis or bipolar disorder (aOR ¼ 3.66
(2.10–6.47)) and depressive or anxiety disorder (aOR ¼ 3.11
(1.93–5.13)). An intermittent contact trajectory (n¼ 195) with most
contacts with outpatient substance use disorder services (M weeks ¼
9.7). A continuous contact trajectory (n¼ 109) with a high proportion
of inpatient contact (M weeks ¼ 44.5), strongly associated with
psychosis or bipolar disorder (aOR ¼ 6.08 (3.26–11.80)).
Conclusion: Longitudinal descriptions of service use reveal different
trajectories that are important to consider when developing policies
or interventions to reduce the risk of suicide death in patients with
substance use disorders.

KEYWORDS
Mental health services;
state sequence analysis;
substance use disorders;
substance use disorder
services; suicide

INTRODUCTION

Substance use disorders (SUDs), including both Alcohol Use Disorders (AUD) and
Drug Use Disorders (DUD), are associated with a substantially increased risk of death
by suicide (Chai et al., 2022; Crump, Sundquist, et al., 2021; Heiberg et al., 2018; Too
et al., 2019; Wilcox, Conner, & Caine, 2004). The association between SUDs and suicide
death is complex and influenced by additional factors such as depressive symptoms or

Supplemental data for this article can be accessed online at https://doi.org/10.1080/13811118.2022.2151959

� 2022 The Author(s). Published with license by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

ARCHIVES OF SUICIDE RESEARCH
2024, VOL. 28, NO. 1, 200–215
https://doi.org/10.1080/13811118.2022.2151959

http://crossmark.crossref.org/dialog/?doi=10.1080/13811118.2022.2151959&domain=pdf&date_stamp=2024-01-19
http://orcid.org/0000-0002-9349-8922
http://orcid.org/0000-0001-5154-7397
http://orcid.org/0000-0002-9250-3144
http://orcid.org/0000-0003-2813-0045
https://doi.org/10.1080/13811118.2022.2151959
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/13811118.2022.2151959
http://www.tandfonline.com


personality traits, for example, impulsivity (Conner & Ilgen, 2016). Despite the strong
risk, however, knowledge to support suicide prevention for individuals with SUDs is
currently limited (Mann, Michel, & Auerbach, 2021; Padmanathan et al., 2020)—leaving
a knowledge gap concerning an important cause of mortality in this group.
A large proportion of people with SUDs who later die from suicide were in contact

with services during the last year before suicide death (Crump, Edwards, Kendler,
Sundquist, & Sundquist, 2020; Crump, Kendler, et al., 2021). Such service use before
suicide death is associated with increased use of in- and outpatient SUD services
(Ahmedani et al., 2019), prevalent contact with mental health services (Ilgen et al.,
2012; Myhre, Kildahl, & Walby, 2020; Pirkola et al., 1999), and an increased risk of sui-
cide death in people who received mental health treatment during the past year (Hesse,
Thylstrup, Seid, & Skogen, 2020). Moreover, suicide risk was found to be significantly
increased for SUD patients who were admitted to inpatient psychiatric services with
comorbid bipolar disorder or unipolar depression (Levola, Laine, & Pitk€anen, 2022).
Previous studies of contact with mental health or SUD services before suicide death
have measured contact with services dichotomously, typically distinguishing broadly
between contact or no contact with services within a certain period before death by sui-
cide (Ilgen et al., 2012; Myhre et al., 2020; Pirkola et al., 1999; Walby, Myhre, &
Kildahl, 2018). While common in the literature (Hom, Stanley, & Joiner, 2015), such
dichotomization does not take account of the number, variability, or sequence of con-
tacts. When examining service use longitudinally, different latent classes of contact with
SUD services emerge, which were characterized by disengagement or classes separated
by services contacted (Crable, Drainoni, Jones, Walley, & Milton Hicks, 2022).
Moreover, these classes were associated with predictors such as gender, age, and type of
substance use.
More detailed and longitudinal descriptions, capturing a broader spectrum of service

use in specialized SUD and mental health services, could contribute by describing the
variation in patterns of service use and how they may be associated with treatment out-
comes (Hom & Stanley, 2021), which could have implications for the development of
suicide prevention strategies. State sequence analysis (SSA) is a method from the social
sciences that is well suited to analyze longitudinal sequences of categorical data. SSA
has recently been used for studies of psychiatric disability retirement (Pirkola et al.,
2020), antipsychotic utilization trajectories (Brodeur et al., 2022), and healthcare utiliza-
tion (Vanasse et al., 2020). An advantage of SSA is its ability to display service use as
individual sets of continuous sequences, rather than discrete entities such as dichotom-
ized measures of contact. Through the use of SSA we, thus, aimed to identify trajecto-
ries of service use in SUD patients over the last year before suicide death and to study
what characterizes these trajectories in terms of individual characteristics.

METHODS

Sample

The study linked data from the Norwegian Cause of Death Registry (NCDR)
(Norwegian Institute of Public Health, n.d.) and the Norwegian Patient Registry (NPR)
(The Norwegian Directorate of Health, n.d.) using the unique 11-digit Norwegian
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person identifiable number to link data between the registries. First, information on all
suicide deaths based on ICD-10 codes (X60-X84; Y10-34; Y870; Y872) (WHO, 2019) in
Norway between 2010 and 2019 was retrieved from the NCDR. Then, these individuals
were linked with the NPR, and persons that had contact with mental health services,
SUD services, or private mental health specialists during the last year before the date of
death in the NPR were identified. The total linkage contained 2 685 patients. In
Norway, SUD services are organized as separate interdisciplinary specialized health care
services that constitute an entire chain of treatment for SUDs and psychiatric comorbid-
ity. Lastly, we extracted all patients with an ICD-10 diagnosis of SUD (F10-F19) who
received specialized SUD- or mental health services during the last year before sui-
cide death.
For the patients included, from the NPR we extracted all episodes of direct contact

(i.e., being physically present). Episodes with liaison psychiatric contacts (n¼ 307) were
removed since liaison psychiatric services are reported differently to the NPR across
health trusts; this resulted in the exclusion of nine people from the final sample. The
final sample, thereby consisted of 830 patients with 14,655 episodes of contact with
services during their last year before suicide death.

Design

The design of this study is a historical perspective case series based on a nationwide
registry linkage.

Data Sources

The NCDR contains information about cause of death for all deaths in Norway. The
registry coverage is very high (>98%), and the classification of suicide deaths is good
(Pedersen & Ellingsen, 2015; Tøllefsen et al., 2015). The occurrence of unspecific or
undetermined codes (Y10-34; Y870; Y872) for the underlying cause of death was very
low in this material (n¼ 15; 0.01%).
The NPR includes information about contact with the health services in Norway. The

NPR contains direct person identifiable data as from 2008 for mental health services
and 2009 for SUD services. The registry contains information of contact with specialized
health services and ICD-10 diagnostic codes for these episodes of contact. The com-
pleteness of valid personal IDs in the NPR is >99% from 2010 and onwards for publicly
funded mental health services and substance use disorder services (The Norwegian
Patient Registry [Norsk pasientregister], 2011). While the majority of SUD treatment in
Norway is indeed publicly funded, and thus included in the NPR, some private treat-
ment of AUD does exist. The magnitude is difficult to estimate but the overall number
of patients in private treatment is very small compared to publicly funded services.

Variables

Date of death, method of suicide death, gender, and age were retrieved from the
NCDR. Method of suicide death was collapsed into the three categories of “hanging or
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strangulation” (X70), “poisoning” (X60-X67), and “other methods” (X68-X69, X71-X82,
Y10-Y34, Y870, and Y872). Age was divided into 10-year groups.
Service contact is the primary outcome of this study and we calculated the variable

for each case starting from the date of death and recorded weeks in treatment during
the preceding year. The variable contains the levels “inpatient SUD services,” “inpatient
mental health services,” “outpatient SUD services,” “outpatient mental health services,”
and “no contact with SUD or mental health services” distributed by week, allowing us
to differentiate between mental health and substance use services and in- and out-
patient contacts.
We grouped diagnoses into “alcohol use disorders” (AUD) (F10) and “drug use disor-

ders” (DUD) (F11-16, F18-19) using the last-registered ICD-10 diagnosis of a SUD.
Psychiatric comorbidity was measured using the last episode registered with a non-SUD
ICD-10 psychiatric diagnosis (F20-F91). We collapsed these diagnoses into the three
categories of “psychosis or bipolar disorder” (F20-F29, F30-F31), “depressive or anxiety
disorder” (F32-F48), and “other psychiatric disorders” containing diagnoses from the F-
chapter of ICD-10 not previously specified. Direct emergency care episodes of somatic-
ally treated deliberate self-harm where the individual was discharged as alive were
retrieved from the somatic datasets in the NPR, using the X6n ICD-10 code for deliber-
ate self-harm. The Charlson Comorbidity Index (Charlson, Pompei, Ales, & MacKenzie,
1987) was estimated using data from the NPR to examine somatic comorbidity, using it
as a categorical variable with the levels of 0, 1–2, and 3 or more.

Analysis

First, we analyzed the data using SSA (Abbott, 1995), using weeks with service contact
during the year before the week of death as the unit of time, with an optimal matching
algorithm (Abbott & Tsay, 2000). Weeks between inpatient admission and discharge
were filled into the data to generate a full sequence of admission weeks. Since several
service contacts could occur within the same week, we ranked the variables hierarchic-
ally in the following order: “inpatient SUD services,” “inpatient mental health services,”
“outpatient SUD services,” “outpatient mental health services,” and “no contact.” This
ranking process for the contacts removed 7,149 episodes of contact within the
same week.
Next, we used cluster analysis to identify trajectories of contact patterns before sui-

cide death using an agglomerative nesting algorithm (AGNES) (Kaufman & Rousseeuw,
1990). AGNES is a hierarchical nesting algorithm, where each sequence starts as its own
cluster. Clusters were then merged until they were all combined into one cluster. The
number of clusters was determined by examining the height of consecutive steps in the
dendrogram (Supplementary Appendix A) and the interpretability of clusters. An
advantage of an unsupervised algorithm is that less prior assumptions are necessary.
Service use was analyzed by visually inspecting individual contact patterns and by

estimating the mean percentage of weeks spent in each state of contact and any contact
by trajectory. The distribution of covariates was described by cluster and tested with
Chi-squared tests. Associations between clusters and covariates were examined through
bi- and multivariate logistic regression models comparing each trajectory to the
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remaining trajectories. We tested whether the covariates differed between clusters by
comparing the coefficients of the multivariate models, and we used modified Bonferroni
corrections to adjust for non-independent multiple tests (Holm, 1979). This part of the
procedure was a minor deviation from the preregistration. We considered using multi-
nomial logistic regression as an alternative analytic strategy, but since this would render
the interpretation of any differences between clusters difficult, we chose to compare
clusters one by one. Lastly, we conducted post-hoc analyses whereby we examined days
from the last contact to suicide death by trajectory. Kaplan–Meier survival curves were
estimated and we used log-rank tests to test the differences in days from the last contact
until death by suicide. The analysis was preregistered at the Open Science Framework
(osf.io/aghzb/). The R packages TraMineR (Gabadinho, Ritschard, M€uller, & Studer,
2011), cluster (Maechler, Rousseeuw, Struyf, Hubert, & Hornik, 2019), survival
(Therneau, 2021), and survminer (Kassambara, Kosinski, & Biecek, 2021) were used to
analyze the data in R version 4.0.3 (R Core Team, 2021).

Ethics and Approvals

This study was approved by the Regional Committees for Medical and Health Research
Ethics South-East Norway (reference: 32494). Since this study included participants
retrospectively, informed consent was impossible to retrieve and the project has an
explicit exemption from the Norwegian Directorate of Health concerning patient confi-
dentiality rules (reference: 16/27835-12).

RESULTS

Within the total sample of 830 patients who had contact with mental health or SUD
services last year and who were registered with a SUD diagnosis, we identified four tra-
jectories of service use during the last year before suicide death. Trajectory 1, labeled
brief contact, included 366 people who died by suicide. Trajectory 2, regular contact,
included 160 people, while trajectory 3, intermittent contact, included 195 people.
Trajectory 4, continuous contact, included 109 people. Further characteristics of the par-
ticipants by trajectory are described in Table 1.
The individual sequences within clusters are displayed in Figure 1. The brief

contact trajectory was characterized by few overall and successive contacts distrib-
uted across the year before the suicide death, with 91.7% of the week’s spent without
contact (Table 2). Outpatient SUD services (Mean¼ 2.5%) and inpatient MHS
(M¼ 2.5%) were the most prevalent services used. The second trajectory, regular
contact, had a service contact pattern with contact approximately every other week
throughout the year. Contact with inpatient SUD services (Mean¼ 8.5%) was slightly
less prevalent than contact with the other sectors in this trajectory. As shown in
panel 2 in Figure 1, service use, especially of inpatient mental health services,
increased toward the week of the death by suicide in the regular contact trajectory.
The third trajectory, intermittent contact, was characterized by a contact level in-
between the brief contact and regular contact trajectory. Outpatient SUD services
(Mean¼ 9.7%) were the most prevalent service used in this cluster, but service
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contact was scattered across all types of services with few extended sequences of
contact. This trajectory also contains few long contact sequences and fewer contacts
in the last weeks before the suicide death. The fourth trajectory, continuous contact,
contains nearly continuous contact with services during the last year before the sui-
cide death. It mostly contains long inpatient admissions in MHS and the time spent
on this type of contact is almost double the mean time spent on the other types of
service contacts (Mean¼ 30.0%). Kaplan–Meier survival curves of the number of
days from the last contact to death by suicide by trajectory are shown in Figure 2.
There was a significant overall difference between clusters in the number of days
from the last contact to suicide death (x2 ¼ 240, p ¼<0.001). Median days from the
last contact were 55 days (95% CI 45–71 days) in the brief contact trajectory, 7 days
(5–10 days) in the regular contact trajectory, 16 days (10–23 days) in the intermittent
contact trajectory and 4 days (2–6 days) in the continuous contact trajectory.
Overall, clusters differed with respect to distribution by gender (p ¼< 0.001), age

groups (p¼ 0.002), and psychiatric comorbidity (p ¼< 0.001). Members of the brief
contact trajectory differed from the other clusters by having reduced odds of being

FIGURE 1. The individual sequences of service use last year by cluster for all participants. The x-axis
illustrates weeks from the suicide where the far left is the week of the suicide. The filled horizontal
bars displays contact with services. Participants are displayed on the y-axis, which is sorted by the
start of the sequences.

TABLE 2. Mean percentage of weeks spent in contact with different types of services the last year
before suicide

(1) Brief contact (2) Regular contact (3) Intermittent contact (4) Continuous contact
Service contact M (SD) M (SD) M (SD) M (SD)

Any contact 8.3 (5.0) 47.9 (7.5) 27.3 (5.7) 76.5 (11.5)
Inpatient 3.3 (3.3) 21.6 (15.0) 10.8 (9.2) 44.5 (25.8)
SUD services 0.8 (2.1) 8.5 (13.7) 4.1 (7.5) 15.0 (24.0)
Mental health services 2.5 (3.7) 13.1 (13.7) 6.8 (7.9) 30.0 (28.0)

Outpatient 5.0 (5.1) 26.2 (17.0) 16.5 (10.4) 32.0 (27.4)
SUD services 3.3 (4.7) 12.3 (17.6) 9.7 (11.6) 16.0 (26.0)
Mental health services 1.7 (3.4) 13.9 (15.9) 6.8 (8.5) 16.0 (23.0)

No contact 91.7 (5.0) 52.1 (7.1) 72.7 (5.7) 23.0 (12.0)
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female (aOR ¼ 0.60 (95 % CI 0.43–0.84)), 45–54 years old (aOR ¼ 2.61 (1.65–4.16))
and more than 55 years old (aOR ¼ 2.49 (1.53–4.12)) and decreased odds of psychiatric
comorbidity, as shown in Table 3. For the regular contact trajectory, we observed
increased odds of being female (aOR ¼ 1.66 (1.14–2.41)), a diagnosis of psychosis or
bipolar disorder (aOR ¼ 3.66 (2.10–6.47)) and depressive or anxiety disorder (aOR ¼
3.11 (1.93–5.13)). Members of the intermittent contact trajectory had a decreased odds
of being 45–54 years old (aOR ¼ 0.52 (0.31–0.86)) or being above 55 years old (aOR ¼
0.53 (0.30–0.91)) and increased odds of having a depressive or anxiety disorder (aOR ¼
1.75 (1.17–2.65)). These differences did not remain significant, however, after adjusting
the p values. In the continuous contact trajectory, highly increased odds (aOR ¼ 6.08
(3.26–11.80) of having a diagnosis of psychosis or bipolar disorder were observed, which
was also significant in the adjusted analysis (p ¼< 0.001).

DISCUSSION

Behind the answer of “yes, had contact with services the last year,” lies a myriad of
service use possibilities. In this study of such contact in patients with SUDs who died
by suicide, we identified four trajectories: brief, intermittent, regular, and continuous
contact with services. Time from the last contact to suicide death differed between the
brief contact trajectory and the other trajectories, in that the suicide death occurred

FIGURE 2. Kaplan–Meier survivals curves for days from the last contact to the suicide by cluster.
Shaded area around the lines illustrate the 95% confidence intervals.
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significantly longer after the last contact in the brief contact trajectory. There were
several important differences between trajectories in terms of how they were associ-
ated with covariates of interest; members of the brief contact trajectory were more to
be likely men, of higher age, and less likely to have any form of psychiatric comorbid-
ity. Members of the regular contact trajectory were more often women, and they were
more likely to have any form of psychiatric comorbidity. In the intermittent contact
trajectory, they were less likely to be of higher age, and more likely to have depressive
or anxiety disorders, whereas the continuous contact trajectory had an increased likeli-
hood of any form of psychiatric comorbidity—in particular psychosis or bipo-
lar disorders.
The results from this study relates to previous findings in several respects. As found

in previous studies that used SUD samples (Ilgen et al., 2012; Pirkola et al., 1999), con-
tact with mental health services was prevalent the last year before death by suicide.
Here, we were able to elaborate on previous findings by describing service use trajecto-
ries by week, which showed that mental health services were among the services most
contacted in all the trajectories. The trajectories were also associated with different men-
tal disorders. Suicide death was often preceded by service contact in individuals with
alcohol use and drug use disorders (Crump et al., 2020; Crump, Kendler, et al., 2021).
The timing of contact could also depend on previous service use, given the association
between service use trajectories and time from last contact to suicide death observed in
this study. Moreover, past year psychiatric care of SUD patients is associated with
increased risk of death by suicide (Hesse et al., 2020). In this study, the trajectories
associated with psychiatric comorbidity—the regular, intermittent and continuous con-
tact trajectories—were also associated with shorter time from contact to suicide death.
In addition, trajectories describe several service contact characteristics not previously
described, as shown below.
Most subjects with SUDs who died by suicide only had brief contact with services

during the last year. Here, the service use trajectories provide information about the
variation in service which is lost when measuring contact dichotomously. Among
these patients, suicide deaths occurred longer after the last contact than for the other
trajectories, which may be perceived as inherent in the brevity of their contact with
the services. Patients in this cluster were also more likely to be male and above
45 years of age and with a reduced rate of psychiatric comorbidity; all of which are
characteristics associated with a reduced tendency to seek contact with services for
substance use and mental health, according to previous studies (Pirkola et al., 1999;
Walby et al., 2018). This cluster, constituting a large proportion of all patients in
this study, illustrates an important challenge in suicide prevention for men with
SUDs; how to effectively deliver suicide preventive interventions to patients who are
disengaged from services. The literature on service utilization has focused mostly on
barriers to service access (Hom et al., 2015), but other aspects such as treatment
engagement (Lizardi & Stanley, 2010), or continuity of care, also warrant attention—
especially in men.
In the second cluster, the regular contact cluster, members were more likely to be

women and to have any type of psychiatric comorbidity. A strong association between
psychiatric comorbidity and death by suicide in people with SUDs has been found in
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several previous studies (Hesse et al., 2020; Østergaard, Nordentoft, & Hjorthøj, 2017),
and high service utilization is generally also associated with comorbid psychiatric disor-
ders (Kessler et al., 1996). Psychiatric comorbidity is more prevalent and service use
more frequent in women than men (McHugh, Votaw, Sugarman, & Greenfield, 2018)
both generally and before suicide death (Walby et al., 2018), which may contribute to
explaining the multivariate association between both these variables in this trajectory. It
may be the case that this regular contact pattern could reflect the patients’ psychiatric
treatment needs since this trajectory was so strongly associated with psychiatric comor-
bidity. Why such regular contact still ended in suicide death and how deaths in this
group best could be prevented are important questions to resolve in future studies.
Based on the strong associations uncovered here, integrated treatment of comorbid sub-
stance use and psychiatric disorders (Mueser, Noordsy, Drake, & Fox, 2003), with a spe-
cific focus on female SUD patients’ needs, seems to be a potential area of focus
for prevention.
Members of the third trajectory, intermittent contact, had a relatively high proportion

of contact with SUD services, especially outpatient services. The intermittent contact
trajectory comprised fewer individuals from the oldest age groups, and service use was
often scattered across several different types of services. Members of this cluster also
had an increased prevalence of depressive and anxiety disorders, which is consistent
with previous findings that service utilization by people with comorbid SUD and mood
disorders tends to show use of fewer services before an index suicide attempt
(Suominen, Isomets€a, & L€onnqvist, 2002). The stronger association with depressive or
anxiety disorders could contribute to explaining why the suicide deaths in this cluster
occurred sooner after contact (Hesse et al., 2020), while the overall service use in this
cluster was lower since negative affectivity and depressive symptoms are important risk
factors for death by suicide in people with SUDs (Conner & Ilgen, 2016). This could in
turn imply a potential mismatch between services used and the severity of problems,
which could be due to either patient or service characteristics. This is an issue in need
of more research.
The continuous contact trajectory, characterized by patients with longer inpatient

admissions and frequent outpatient contacts with both SUD and mental health services,
was strongly associated with psychiatric comorbidity. Associations were particularly
strong for severe mental disorders such as psychotic or bipolar disorders. As pointed
out above for the regular contact trajectory, it seems that service use was strongly asso-
ciated with psychiatric comorbidity, with gender and age as moderating factors. This
could indicate that this trajectory contains patients with more severe conditions and
poor functioning, requiring intensive contact with services. While the continuous con-
tact trajectory was the smallest, it does contain a substantial proportion of the overall
service use in this study, including a large proportion of inpatient service use. It is rea-
sonable to assume that the continuous contact trajectories could moderate current sui-
cide risk, especially during inpatient admissions. This points to discharge as an
important high-risk period even when service use is predominantly continuous, given
the close temporal association between last contact and suicide death in this study and
the well-documented risk of suicide after discharge from inpatient services (Chung
et al., 2017).
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Strengths and Limitations

A strength of this study is its complete national capture by using a registry sample over
a ten-year period, which reduces methodological problems linked to sampling biases.
The large number of study subjects; people with SUD who were deceased by suicide
allowed us to study suicide death as an outcome rather than proxy variables such as sui-
cide attempt. We used a new statistical method, SSA, to analyze the services use trajec-
tories, which enabled us to describe service use trajectories longitudinally and
sequentially. SSA made it possible to illustrate the complexity of service use trajectories
that lie inside previously dichotomized measures previously used (Ahmedani et al.,
2019), which more closely represent the services used by these patients.
An important limitation of this study was that it is descriptive and uncontrolled. We

are consequently unable to assess the suicide risk, or mediators or moderators of suicide
risk associated with these clusters. A general challenge when using cluster analysis is to
determine the number of clusters. In this study we chose to use a conservative number
of clusters, since increasing the number of clusters would make it increasingly difficult
to differentiate clusters from each other. While we were able to differentiate between
in- and outpatient contacts, we were unable to describe the type of treatment the indi-
viduals received, whether contact was with different providers, whether treatment was
evidence-based or not, or whether contacts was prompted by suicidal behaviors, all of
which are factors that it would have been important to describe. While results should
be interpreted within a Norwegian clinical context, we consider the service use trajec-
tory concept and study methodology to also be relevant for health systems in
other countries.

CONCLUSIONS

This study provides a more detailed description of service contact patterns in SUD
patients before their suicide death than previous studies have offered, which is thought
have clinical implications for prevention and should lead to a rethinking of common
approaches to treatment. A large proportion of individuals in the study were in the brief
or intermittent contact trajectories, where the possibility of providing any evidence-
based treatments seems, under such circumstances, unlikely. It illustrates a challenge in
this population that needs to be accounted for when designing suicide prevention pro-
grams. Furthermore, it calls for the utilization of more active treatment engagement
strategies. These trajectories illustrate that distinctive prevention strategies may be
necessary for different groups within the heterogeneous population of SUD patients
based on their connection to services. Descriptive studies, such as this one, may provide
a basis for future controlled studies by identifying several areas of interest that need fur-
ther examination.
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