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Abstract

Background
Death by suicide in patients enrolled in opioid agonist therapy (OAT) is a major clinical concern. However,
little knowledge exists regarding suicide attempts in this patient group. This study presents the lifetime
prevalence of suicide attempts and the associations between suicide attempts and clinical and
sociodemographic variables such as education, sex, early onset of substance use (< 13 years of age),
substance use patterns, and injecting substance use among patients receiving OAT.

Methods
We used data from a cohort of OAT patients in Norway obtained from a health assessment of self-
reported suicide attempts and sociodemographic and clinical factors. A total of 595 patients receiving
OAT were assessed from 2016 to 2020. A binary logistic regression analysis was performed and reported
with an unadjusted odds ratio and 95% con�dence intervals (OR). The purpose of this assessment was to
analyze associations between suicide attempts and substance use patterns as well as the injection of
substances during the 30 days leading up to the health assessment. A negative binomial regression
analysis with an incidence rate ratio and 95% con�dence intervals (IRR) was performed to investigate sex,
education, early onset of substance use, and the number of suicide attempts.

Results
Forty-one percent of the OAT patients had attempted to die by suicide at least once during their lifetime.
An early onset of substance use was strongly associated with the suicide attempts (IRR: 1.7, 1.3–2.2). No
signi�cant association was found between suicide attempts and sex (IRR: 1.2, 0.9–1.6) or education (IRR:
0.6, 0.2–2.1). Likewise, no association was identi�ed between suicide attempts and injecting substance
use (OR: 0.9, 0.6–1.3), nor using alcohol (OR: 0.9, 0.7–1.3), amphetamines (OR: 1.0, 0.7–1.3),
benzodiazepines (OR: 1.0, 0.7–1.4), cannabis (OR: 1.2, 0.9–1.7), cocaine (OR: 1.3, 0.6–3.0), or opioids
(OR: 1.4, 0.9–2.0).

Conclusion
The lifetime prevalence of suicide attempts was alarmingly high in the OAT population. An early onset of
substance use seemed to be an important risk factor for suicide attempts. Multiple actions are needed to
prevent premature deaths by suicide in this high-risk population, and these include: health policies to
prevent suicides, research on e�cacy of suicide prevention interventions and clinical precision in
management of patients with a high risk of suicide.
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1. Background
Nearly two out of �ve patients entering substance use disorder (SUD) treatment have attempted suicide
during their lifetime [1–3]. This is, in part, attributable to a chaotic life situation consisting of unstable
housing and living conditions, extensive substance use, violence, physical and mental traumatic events,
and comorbid mental health disorders [4, 5]. In 2020, the European Union’s Drug Strategy for 2020–2025
aimed to improve personal mental health and reduce premature deaths in European countries for
marginalized SUD patients [6]. As a part of this strategy, the European Union called for better
characterization of mental health in various SUD populations in order to reduce barriers to treatment and
facilitate targeted treatment. Suicide attempts may lead to suicide and they are a major clinical concern
in this patient population [7]. The literature is scarce on the prevalence of suicide attempts among SUD
populations, and there is a substantial lack of signi�cance attributed to associated risk factors [8].

Opioid agonist therapy (OAT) is a well-known treatment approach used by SUD patients to recover from
severe opioid dependence [9]. Although OAT may improve mental health symptoms [10, 11] and reduce
opioid-related deaths and illegal opioid use [12–15], OAT patients usually suffer from mental
comorbidities strongly associated with suicide [16]. Suicide is the second leading limiting factor in OAT
patient prognosis; the overdose-related accident is the most common cause [17]. Globally, nearly one out
of �ve heroin users entering OAT have attempted suicide ever [16]. Additionally, heroin users that inject
substances are 14 times more likely to die from suicide than the general population [18]. This
corresponds to a suicide lifetime prevalence of up to 35 % among this population [19].

Mental health disorders in general––particularly affective and borderline personality disorders––are
signi�cantly associated with suicide attempts and death by suicide [20–23]. The lifetime prevalence of
depressive symptoms exceeds 60% in the OAT population [24], and 13–34% report current major
depressive symptoms [25–27]. Otherwise, the lifetime prevalence of borderline personality disorder
ranges widely from 7–47% in observational studies [26, 28]. This places OAT patients at particular risk of
attempting suicide. Furthermore, the impact of other potential suicide attempt risk factors––such as the
early onset of substance use, types of substance use, injecting substance use, and education––remain
unclear [29, 30].

Thus, the primary objective of the present study is to estimate the lifetime prevalence of suicide attempts
among patients with severe opioid dependence who were enrolled in opioid agonist therapy (OAT). The
secondary objective is to investigate the association between suicide attempts and potential risk factors.
More speci�cally, we will:

1. estimate the lifetime prevalence of suicide attempts
2. investigate the associations between sex, level of education, early onset of substance use, and

suicide attempts.
3. evaluate the associations between suicide attempts and injecting substance use and consuming

alcohol, amphetamines, benzodiazepines, cannabis, cocaine, and opioids.
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2. Methods

2.1. Data source
We used data from a cohort nested in the INTRO-HCV study in Bergen and Stavanger, Norway [31]. Data
were collected from May 2016 to July 2020, and patients were recruited from OAT outpatient clinics in the
aforementioned cities.

2.2. Data collections
During a health assessment, the included patients were assessed regarding their suicide attempts, current
substance use and injecting substance use, and other sociodemographic and clinical data. The data were
stored in a health register using electronic data collection software (Checkware) under the supervision of
trained research nurses. The clinical data––including level of education, severe infectious diseases
(hepatitis C virus, hepatitis B virus, and human immunode�ciency virus infections), suicide attempts,
injecting substance use, and substance use––were collected from the electronic medical record. A total
of 595 OAT patients were recruited during the study period. The mean time that patients had spent in OAT
was eight years with a standard deviation (SD) of �ve years.

2.3. De�nition of study variables
A suicide attempt was de�ned as any self-reported attempted suicide during a lifetime. The suicide
variable was divided into �ve groups: zero, one, two, three, or four or more suicide attempts. We de�ned
‘receiving OAT’ according to the OAT medication (buprenorphine or methadone) stated during the health
assessment. The level of education was de�ned as the highest level of education completed, and this
was categorized into �ve classes: “not completed primary school”, “completed primary school (nine
years)”, “completed high school (12 years)”, “completed three years or less of college or university”, and
“completed more than three years of college or university.” We set “injecting substance use” as having
injected at least once during the 30 days leading up to the health assessment. Similarly, substance use
was divided into six classes: “alcohol”, “amphetamines”, “benzodiazepines”, “cannabis”, “cocaine”, and
“opioids”, according to the use during the past 30 days. The early onset of substance use was de�ned
categorically as those using any kinds of substances––including amphetamines, alcohol,
benzodiazepines, cannabis, cocaine, or opioids––before the age of 13 (< 13). Thirteen years of age
represented the mean age for the onset of substance use in the study sample. Moreover, we assessed the
extent of severe infectious diseases as markers of the study sample’s comorbidities. This was done by
drawing blood samples of chronic infectious diseases during the health assessment. Current infections
were de�ned as detecting hepatitis C virus RNA by polymerase chain reaction (hepatitis C virus infection),
hepatitis B virus surface antigens (hepatitis B virus infection), or human immunode�ciency virus
antigens/antibodies (human immunode�ciency virus infection). Blood samples were analyzed at the
Department of Laboratory Medicine at Haukeland University Hospital in Bergen, Norway, and the
Department of Medical Biochemistry and Microbiology at Stavanger University Hospital in Stavanger,
Norway (accredited by ISO standard 15189).
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2.4. Statistical analyses
We used Stata/SE 17.0 (StataCorp, TX, USA) for the descriptive and regression model analyses. Microsoft
Excel was used to create a bar chart and IBM SPSS version 26.0 was used to expectation-maximization
imputation. Unless otherwise stated, the threshold for statistical signi�cance was set to P < 0.05 for all
analyses.

We dealt with any missing values concerning the potential suicide attempt risk factors–– including the
variables of types of substances used, early onset of substance use, and injecting substance use––as
‘missing at random’ when running expectation-maximization imputation. We identi�ed missing values in
10 % in these factors and all were replaced with estimated values by imputation.

We performed a logistic regression analysis reported with an odds ratio and 95 % con�dence intervals
(OR) to investigate the unadjusted association between suicide attempts [binary exposure variable
(yes/no)] and injecting substance use, as well as the use of amphetamines, benzodiazepines, cocaine,
cannabis, and opioids [binary outcome variables (yes/no)]. Furthermore, a negative binomial regression
analysis reported with an incidence rate ratio and 95 % con�dence intervals (IRR) was performed to
investigate the unadjusted association between gender, level of education, and the early onset of
substance use (categorical exposure variables) and the number of suicide attempts (numeric outcome
variable). If the number of suicide attempts exceeded four, it was handled as four suicide attempts in the
analysis.

2.5. Ethics approval and consent to participate
The study was reviewed and approved by the Regional Ethical Committee for Health Research West,
Norway (REK Vest 2017/51). Each patient provided written informed consent prior to enrolling in the
study.

3. Results
3.1. Patients’ characteristics

A total of 71% of the study sample participants were males, and the mean age was 44 years (SD: 10
years) (Table 1). Five percent of the participants had not completed primary school, and 45% had primary
school listed as their highest level of education. Seventy-nine percent had consumed at least one
substance, and 30% had injected substances during the 30 days leading up to the health assessment.
The mean onset age for substance use was 13 years (SD: 2 years).

3.2. Lifetime prevalence of suicide attempts

A total of 41% of the study sample participants had attempted suicide at least once (Figure 1), with
prevalence estimates of 46% among females and 39% among males. Additionally, 10% reported four or
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more suicide attempts during their lifetime.

3.3. Unadjusted associations between suicide attempts and substance use, as well as injecting
substance use

No association was found between suicide attempts (as an exposure factor) and injecting substance use
(OR: 0.9, 0.6–1.3), as well as using substances: alcohol (OR: 0.9, 0.7–1.3), amphetamines (OR: 1.0, 0.7–
1.3), benzodiazepines (OR: 1.0, 0.7–1.4), cannabis (OR: 1.2, 0.9–1.7), cocaine (OR: 1.3, 0.6–3.0), or
opioids (OR: 1.4, 0.9–2.0) (Table 2). Although insigni�cant, there was a tendency for more consumption
of opioids and cannabis among patients who attempted suicide.

3.4. Unadjusted associations between early onset of substance use, level of education, sex, and suicide
attempts

The onset of substance use under 13 years of age (as an exposure factor) was strongly associated with
suicide attempts (IRR: 1.7, 1.3–2.2) (Table 3). However, no signi�cant association was found between sex
(as an exposure factor) and suicide attempts (IRR: 1.2, 0.9–1.6). Likewise, not completing primary school
and completing primary school (IRR: 0.8, 0.4–1.5), high school (IRR: 0.8, 0.4–1.5), three years or less of
college or university (IRR: 1.0, 0.5–2.1), or more than 3 years of college or university (IRR: 0.6, 0.2–2.1)
(as exposure factors) were not associated with suicide attempts. 

4. Discussion
The present study showed that two out of �ve patients had attempted to die by suicide during their
lifetime; females tended to have slightly higher rates than males. Being introduced to substances before
the age of 13 was strongly associated with suicide attempts when compared to being introduced after
this age. Nevertheless, completing primary school or higher education was not associated with suicide
attempts when compared to non-completion. Suicide attempts were not signi�cantly associated with the
current use of substances or the injection of substances. However, there was a trend towards more
consumption of opioids and cannabis among patients who attempted suicide.

The lifetime prevalence of suicide attempts in the general population is around 4 % [32], substantially
lower than observed in this high-risk OAT population. Despite the very high prevalence of suicide attempts
among patients receiving OAT, the suicide attempt prevalence is unfortunately in line with or slightly
exceeds the suicide attempt prevalence of several severe mental disorders, such as bipolar disorder (34%)
[33], schizophrenia (25%–50%) [34, 35], and borderline personality disorder (60%–70%) [36]. Furthermore,
the impact of comorbid mental disorders on suicide attempts among SUD patients was signi�cant,
suggesting an even higher risk of suicide attempts for OAT patients with comorbid mental disorders than
those without mental comorbidities [37-40]. In Norway, where 15% of OAT patients report current
depressive symptoms and 7% have delusions [41], these underlying mental symptoms are likely
associated with the high prevalence of suicide attempts in this population.
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The early onset of substance use, in the present study––meaning substance use before reaching the age
of 13––was strongly associated with suicide attempts in the OAT population. Being exposed to
substance use at an early age is usually a signi�cant risk factor for extensive and injecting substance use
and relapsing to substance use after SUD treatment [42-44]. Additionally, patients with early initiation of
substances are more likely to become pregnant at an earlier age, become unemployed, commit crime, and
meet the criteria for mental disorders (i.e., mainly severe personality disorders) [45-47]. This spectrum of
medical and psychosocial risk factors in SUD populations often leads to chaotic life situations consisting
of hopelessness, impulsive-aggressive personality traits, and self-harm associated with suicide attempts
[48, 49]. In the present study sample, where many OAT patients lived chaotically and suffered from a
history of polysubstance use, several of these risk factors were found. This might be a signi�cant reason
for our �ndings.  

To our knowledge, no studies have evaluated suicide attempt associations with the types of substances
used in the OAT population. However, the types of substance dependencies are important risk factors
found in global suicide predictions [50]. While alcohol dependence is the leading factor of suicide among
SUD patients [50, 51], opioid dependence––following the current opioid epidemic in the US––is a likely
cause of the increasing suicide rates seen over the past decade [52]. This may be attributable in part to
more comorbidities in the population, of which polysubstance use––particularly opioids and
benzodiazepines––is an essential contributor [53, 54]. However, in the Norwegian OAT population, where
polysubstance use is high and remains substantially unchanged over time, the incidence rate of
premature deaths–– including suicide, injuries, and murder––has remained steady in recent years [41].
This may support our �ndings, particularly those showing no associations between suicide attempts and
the type of current substances used. 

5. Strengths And Limitations
A major strength of this study is its relatively large sample size of 595 patients receiving OAT who are
typically di�cult reach in health-care. However, one important limitation of the present study is the data
structure with few data points: this limits possible assessment of factors, as they can only be assumed to
be either prior to or after suicide attempts. This made it di�cult to make a causal inference model. Thus,
we opted to present crude associations for some key factors where we had underlying hypotheses. To
some degree, this may also reduce the generalizability of the results to other settings or groups that do
not receive OAT. Another limitation of this study can be found in the self-reported data aspect. The
individuals’ de�nition of suicide attempts may vary signi�cantly, and their abilities to remember suicide
attempts introduce recall bias. Similarly, recognizing the consumption of different types of substances
and their frequency of use might be di�cult.

6. Conclusion
Forty-one percent of patients enrolled in OAT had a history of suicide attempts. Early onset of substance
use was associated with suicide attempts, while no signi�cant association was found between suicide
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attempts and the types of substances used or the injection of substances. In this population, there is an
urgent need for further understanding of the issues concerning suicide behavior and prevention.

Abbreviations
OR
Odds Ratio
IRR
Incidence Rate Risk
OAT
Opioid Agonist Therapy
SD
Standard Deviation
SUD
Substance Use Disorder
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Tables
Table 1: Basic characteristics of 595 opioid agonist therapy patients (numbers (n) and percentages (%)): 
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  All patients 

(N = 595)

Age (years), n (%)  
 

 
 

 
 

 
 

 
 

18-30 57 (10)

 
 

30-40 169 (28)

 
 

40-50 193 (32)

 
 

50-60 10 (23)

 
 

≥ 60 36 (6)

 
 

Mean (SD) 44 (10)

Gender, n (%)  
 

Male  420 (71)

Female  175 (29)

Highest level of education, n (%)  
 

Not completed primary school   30 (5)

Completed primary school (9 years) 266 (45)

Completed high school (12 years) 243 (41)

≤ 3 years of college or university 46 (8)

> 3 years of college or university 10 (2)

Injected substances the past 30 days, n (%) 181 (30)

Unstable housing the past 30 days1), n (%) 58 (10)

Substances used the past 30 days2), n (%)  
 

Cannabis

Benzodiazepines

396 (67)

354 (60)
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Alcohol 349 (59)

Amphetamines 249 (42)

Opioids 123 (21)

Cocaine 25 (4)

Mean age for the onset of substance use (mean (SD)) 13 (2)

Comorbidities, n (%)  
 

Hepatitis C virus infection 350 (59)

Hepatitis B virus infection < 5 (< 1)

Human immunode�ciency virus < 5 (< 1)

SD: Standard deviation.

1) An unstable housing was de�ned as living in a homeless shelter or with family or friends at any time
during the 30 days leading up to the health assessment. Having owned or rented housing situation or
being imprisoned were de�ned as a stable housing.  

2) The number of patients who have used substances at least once during the 30 days leading up to the
health assessment.

Due to technical limitations, table 2,3 is only available as a download in the Supplemental Files section.

Figures
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Figure 1

The number of suicide attempts among patients enrolled in opioid agonist therapy. Legends: OAT: Opioid
agonist therapy. The �gure displays the number of OAT patients who have attempted zero, one, two, three,
and four or more suicide attempts during their lifetime.
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