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ARTICLE INFO ABSTRACT

Keywords: We examined the prevalence of suicidal ideation (SI) among inpatients with substance use disorders (SUD) and
Personality disorders investigated the association between SI and demographic (age, education, gender) and clinical factors (SUD,
Depression

psychiatric disorders, anxiety/depression symptoms, substance use onset age). We collected medical record data
including types of ICD-10 SUD and psychiatric diagnoses (i.e. mood: F30-39; anxiety: F40-48; personality: F60-
F60.9; F61.0; F62; ADHD: F90-F90.9) and patient-reported data from 563 patients admitted to inpatient SUD
treatment. Lifetime SI was measured by one question from the Addiction Severity Index (ASI). Gender differences
in SI rates were examined using Chi-square tests. To determine variables that were uniquely associated with SI
we conducted hierarchical regression analyses. The overall prevalence of SI was 50%, and it occurred more
frequently among females (61.9%) than males (45.4%). SI was associated with female gender, younger age of
substance use onset, mood and personality disorders, and higher anxiety/depression symptoms. Male gender
accounted for the significant association between younger age of onset and SI. Diagnostic information on mood
and personality disorders, and screening of patient-reported anxiety/depression symptoms at treatment intake
may be useful for clinicians in identifying and providing personalized treatment for SUD inpatients who are at

Psychological symptoms
Substance use onset
Males

Females

increased risk of SI.

1. Introduction

Suicidal ideation (SI: i.e., thoughts of ending one’s life) has been
shown to be an early warning of suicidal behaviors (Franklin et al.,
2017), that may occur independent of prior suicide attempts (Hubers
et al., 2018). A relation between SI and subsequent suicide attempts, or
death by suicide, have been found across different populations (Ribeiro
et al., 2016), including substance use disorder (SUD) (Britton and
Conner, 2010), psychiatric (Chen et al., 2020; Hubers et al., 2018) and
non-psychiatric populations (Hubers et al., 2018). Patients admitted to
SUD treatment with suicidal thoughts comprise a particular target group
for preventive measures as close to 20% of those who died by suicide had
recently been in contact with specialist SUD treatment services (Walby
et al., 2020).

Inpatient treatment facilities for SUD provide a controlled environ-
ment that is well suited for suicide preventive efforts (Haynes et al.,
2021). SUD inpatients, who represent about 10-20% of all patients who
receive specialized SUD treatment in Norway and European countries
(EMCDDA, 2019; Norwegian Directorate of Health, 2021), are
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characterized by severe substance use-related problems, including psy-
chiatric disorders and social problems (Lopez-Goni et al., 2017;
Lopez-Goni et al., 2018). The prevalence of SI among SUD inpatients
might be as high as 60-70% (Haynes et al., 2021; Lopez-Goni et al.,
2018). Although SUD inpatients constitutes an important target group
for the prevention of suicidal behaviors, there is limited research on the
characteristics of SUD inpatients with SI.

Studies conducted in both mixed outpatient/inpatient (Cottler et al.,
2005; Ilgen et al., 2010) and outpatient programs (Rodriguez-Cintas
etal., 2018), have shown that female gender is a risk factor for SI, as also
found in the general population (Nock et al., 2008). In the study by
Cottler et al., the SI rate was 50% for females versus 31% for males.
However, studies conducted in other treatment settings (i.e. intensive
outpatient, detoxification or merged inpatient/outpatient) did not find
significant gender differences in SI rates (Kelly et al., 2020; Lopez-Goni
etal., 2018; Wines et al., 2004). Conflicting findings also exist regarding
the influence of education level on SI risk among SUD patients. Although
one study found elevated SI rates among patients with higher education
level (Ilgen et al., 2010), others reported no link between SI and
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education (Kelly et al., 2020; Rodriguez-Cintas et al., 2018), or did not
include education in their analyses (Cottler et al., 2005; Wines et al.,
2004). Age constitutes another uncertain factor in the prevalence of SI
among SUD patients. SI has been associated with younger (Wines et al.,
2004) or older age (Ilgen et al., 2010), but also reported to be unrelated
to age at current admission (Lopez-Goni et al., 2018) and dependency
onset (Rodriguez-Cintas et al., 2018). One study found that patients with
SI were of younger age at first alcohol consumption relative to patients
without SI (Lopez-Goni et al., 2018).

The relative impact of SUD diagnosis on SI among patients also re-
mains unclear. Whereas some studies reported higher SI rates among
patients with alcohol use disorders (Cottler et al., 2005; Wines et al.,
2004), others found that lifetime SI was associated with cocaine and
sedative dependence and poly drug use (Rodriguez-Cintas et al., 2018),
and one study could not find any associations (Lopez-Goni et al., 2018).
The inconsistent findings may relate to diverging ways of categorizing
substance use, along with different number of drugs included in ana-
lyses. Another limitation in previous research is the lack of an objective
measure of substance use dependence, i.e., a clinical SUD diagnosis
(Lopez-Goni et al., 2018; Rodriguez-Cintas et al., 2018; Wines et al.,
2004). Moreover, the association between objective diagnoses of psy-
chiatric disorders and SI has not been well researched among SUD pa-
tients. One study found elevated rates of SI among SUD outpatients with
co-occurring mood and borderline personality disorder, which coincides
with findings from a study comprising both outpatients and inpatients in
mental health treatment settings (Andersson et al., 2022). Another study
suggested that males with SI were more likely than females to have a
co-occurring antisocial personality disorder (Cottler et al., 2005).

Several studies across different treatment settings (i.e. outpatient or
mixed outpatient/inpatient) have suggested an elevated risk of SI in SUD
patients with anxiety/depression symptoms (Cottler et al., 2005; Ilgen
et al.,, 2010; Lopez-Goni et al., 2018; Rodriguez-Cintas et al., 2018;
Wines et al., 2004). Whether symptoms of anxiety/depression among
SUD inpatients are associated with SI independent of psychiatric di-
agnoses is still not known.

Previous studies regarding possible risk factors of SI among SUD
patients in clinical treatment report inconsistent findings, which war-
rants more research. Only a few studies were conducted in inpatient
treatment settings, where the vast majority of SUD patients with severe
substance use problems and particularly elevated risk for death by sui-
cide are treated (Lopez-Goni et al., 2017, 2018). In addition, previous
research did not analyze the SI risk associated with clinical SUD and
psychiatric diagnoses. The present study will expand current knowledge
on lifetime SI among SUD patients by utilizing a large non-selected
sample of patients admitted to publicly funded SUD inpatient treat-
ment, and by the use of objectively assessed SUD and psychiatric diag-
nostic information. Specifically, the aims were to: i) examine the
prevalence of lifetime SI among SUD inpatients, and ii) investigate the
associations between SI and demographic (i.e. age, education, gender)
and clinical factors (i.e. SUD, psychiatric disorders, anxiety/depression
symptoms, age of substance use onset), and possible gender differences
regarding these associations. Previous findings made us hypothesize that
SI would be associated with female gender (Cottler et al., 2005; Ilgen
et al., 2010; Rodriguez-Cintas et al., 2018), and co-occurring mood and
personality disorders (Andersson et al., 2022; Rodriguez-Cintas et al.,
2018).

2. Materials and methods
2.1. Study design and setting

The current study focused exclusively on the baseline assessments
from a prospective cohort study of individuals admitted to SUD treat-
ment at five inpatient clinics in Central Norway, from 2014 to 2016. The
study had dedicated research staff who were responsible for continuous
patient recruitment. In principle, all patients admitted to SUD inpatient
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treatment were eligible to participate. The only exclusion criteria were
persons considered mentally incapable of giving their signed consent for
participation. The participation rate was 84%. Baseline data were
collected using information from the electronic medical records and self-
report data collected from a standard questionnaire completed at the
beginning of the inpatient stay. The design and procedures have been
described in greater detail previously (Andersson et al., 2018). The
Regional Ethical Committee of Medical Research in Norway (application
#2013/177) approved the study.

2.2. Variables

2.2.1. Suicidal ideation

Information about each patient’s lifetime suicidal ideation (yes/no)
was available from medical records, based on one item from the ASI
interview (McLellan et al., 1992) asked at treatment entry: “Have you
had a significant period of time in your life in which you have experi-
enced serious thoughts of suicide?”.

2.2.2. Demographics

Demographic characteristics were collected from medical records
and included gender, admission age, and education level graded as low
(primary/secondary school) or high (high school/vocational school or
above).

2.2.3. Substance use characteristics

We collected information from medical records about SUD diagnoses
and the most frequently used substances in the six months before
admission. Information about the most frequently used substances was
included to supplement missing data on SUD diagnoses. The five most
prevalent types of SUD diagnoses were specified and classified according
to ICD-10 as follows: alcohol use disorder (F10); opiate use disorder
(F11); cannabis use disorder (F12); sedative use disorder (F13); and
stimulant use disorder (F15). A variable indicating polysubstance use
was established for the presence of two or more SUD diagnoses (yes/no).

Age of substance use onset was included in the questionnaire at
treatment intake and measured by asking the question: “How old were
you the first time you used drugs”.

2.2.4. Psychiatric disorders

Information about co-occurring psychiatric diagnoses according to
the International Classification of Diseases, ICD-10 (WHO, 1992), was
collected from medical records. Medical specialists or clinical psychol-
ogists made the diagnoses. The recorded diagnoses were made during a
previous SUD or mental health treatment stay, or were based on clinical
assessments made during the current stay. We included the four most
common diagnostic categories in the sample: anxiety disorders
(F40-F48); mood disorders F30-F39); ADHD (specific diagnoses
included F90-F90.9), and personality disorders. Due to small occur-
rences, the different dimensions of personality disorders that occurred in
the sample (i.e. F60-F60.9; F61.0; F62.0), were merged into one cate-
gory labeled personality disorders. The remaining psychiatric disorder
diagnostic categories occurring in the sample had a prevalence below
10%, and were thus not considered for analyses to avoid Type II error
inflation.

2.2.5. Anxiety/depression symptoms

The patients completed the Norwegian version (Strand et al., 2003)
of the 10-item Hopkins Symptom Checklist (Derogatis et al., 1974) to
rate their frequency of anxiety/ depression symptoms in the previous
seven days on a four-point scale ranging from 1 (“not at all”) to 4
(“extremely”). The average scale score was used in the analyses. The
scale had a Cronbach’s alpha coefficient of 0.893 (females: 0.894; males:
0.891).
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2.2.6. Statistical analyses Table 1
We used descriptive statistics to provide an overview of the study Characteristics of the study sample.
sample. Rates of SI according to types of SUD diagnoses and co- Total Females  Males Zort p- Effect
occurring psychiatric diagnoses were reported as the odds ratio (OR) n=53 n=160 n= test value  size
and 95% confidence intervals (CI). Possible gender differences in SI 403
prevalence rates were analyzed using Chi-square tests. We used bivar- Alcohol use 0.80 0.370  0.038
iate logistic regression analysis to examine the associations between SI disorder
and each independent variable (i.e. SUD diagnoses; polydrug use; psy- Yes 314 94 220
chiatric disorder diagnostic categories; anxiety/depression symptoms; No (25459.8) 2568'8) (158‘;6)
age of onset; admission age; education level, and gender). Further, to (44.2) (41.3) (45.4)
determine the variables that were uniquely associated with SI we con- Opiate use 0.38 0.537  0.026
ducted hierarchical regression analyses. All independent variables that disorder
were significantly associated (p < 0.05) with SI in the bivariate analyses Yes 110970 3230 6 7148 4
were entered in the first step. In the second step, we examined possible No 5156 ) 527 ) (32§ )
differences between males and females with respect to the strength of (81.0) (79.4) (81.6)
the association between independent variables and SI. In addition to all Cannabis use 5.34 0.021  0.100
the variables that were entered in stepl, this step included interaction disorder
terms between gender and the independent variables that appeared Yes ?;91 " ?;1 9 24721 1
significantly (p < 0.05) associated with SI in the first step (i.e. the No 992 109 232
adjusted independent variables). (60.6) (68.1) (57.6)
The five clinics that participated in the study had somewhat different Sedative use 0.91 0.340  0.040
treatment profiles (see Andersson et al. 2018). The current data showed disorder
. . . s . Yes 170 53 117
treatment site differences in the prevalence of the four specific psychi- (30.2) (33.1) (29.0)
atric diagnoses included in the study (variations in prevalence: Anxiety: No 393 107 286
4.8% to 42.7%; Mood: 8.6% to 25.0%; Personality: 3.6% to 28.1%; (69.8) (66.9) (71.0)
ADHD: 1.2% to 33.3%). There were however only small site differences Stimulant use 0.59 0.443  0.032
in the prevalence of SI (variation in prevalence: 42.3% to 58.3%). We Ye(:lsorder 186 49 137
controlled for site differences in the multivariate analyzes by including (33.0) (30.6) (34.0)
each treatment center as an independent dummy variable (0/1). We No 377 111 266
performed all statistical analyses using IBM SPSS statistics (version 27). (67.0) (69.4) (66.0)
Polydrug use 0.42 0.519 0.028
Yes 279 77 202
3. Results G519  (497) (527
No 259 78 181
3.1. Sample (48.1) (50.3) (47.3)
Mood disorders 2.79 0.095 0.070
The initial sample consisted of 611 inpatients. Cases with missing Yes (9167 D ?;1 3) (6125 "
data on SI (n = 48; 33 males and 15 females) were excluded. The final No 467 126 341
analytical sample comprised 563 patients: 403 males and 160 females. (82.9) (78.8) (84.6)
Approximately one third of the cohort had low education levels. The Anxiety 6.00 0.014  0.103
mean age of substance use onset was roughly 15 years (age median: Ye‘iiwrders 150 48 o
14.0), and the mean admission age was about 37 years (age median: 3.1 (30.0) (20.3)
35.0). Table 1 presents an overview of the sample. Among the five No 433 112 342
specified SUD diagnoses (among 25 cases this information was obtained (76.9) (70.0) (79.7)
from self-reports of the most frequently used substance), alcohol use Personality 4.01 0.045  0.084
disorder was the most prevalent (55.8%), followed by cannabis (39.4%), Yeilsorder 61 2 3
stimulants (33.0%), and sedatives (30.2%). Slightly above half of the (10.8) (15.0) ©.2)
sample reflected polydrug use (51.9%). In total, 266 of the patients No 502 136 366
(47.2%) had a diagnosed psychiatric disorder, of whom 109 (41.0%) (89.2) (85.0) (90.8)
had more than one diagnosis. Close to one fourth of the patients had a ADHD 0.24 0627 0.020
co-occurring diagnosis of anxiety (23.1%). Almost one in five (17.1%) Yes (7133 0 2191 9 ?fg 9
had a diagnosis of mood disorders, whereas 10.8% were diagnosed with No 496 141' 34§
personality disorders. The most common subtype of personality disorder (87.0) (88.1) (86.6)
(38% of those diagnoses under the actual diagnostic categories of F60, Education level 0.16 0.688  0.017
F61, F62) was emotionally unstable personality disorder (F60.3). In Low (1??33 3) ??(’)2 n (13333 8
total, 13% of the patients had an ADHD diagnosis. Significant gender Middle/high 366 106 260
differences appeared in several variables. Having a cannabis use disor- (66.8) (67.9) (66.2)
der was more common among males (p = 0.021), who were also younger Substance use -1.96 0.025  0.195
at substance use onset (p = 0.025) than females. More females than onset
. . : s 1k n 548 155 393
males were diagnosed with anxiety (p = 0014) and personality disorders (mean/SD) 148/  (15.3/ 14.6/
(p = 0.045), and females had higher levels of anxiety/depression 3.4) 41) 3.0)
symptoms (p = 0.002). Admission age 0.45 0.326  0.036
n 562 159 403
3.2. Prevalence of lifetime suicidal ideation (mean/SDb) 53377‘;/ 5347.;;/ f;;{

0.002  0.271
Table 2 shows the rates of SI by types of SUD diagnoses and co-

occurring psychiatric disorders. The lifetime SI rate in the total sample

(continued on next page)
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Table 1 (continued)

Total Females Males y’ort-  p- Effect
n =563 n =160 n= test value size
403
Anxiety/ -2.83
depression
sympt.
n 563 160 403
(mean/ (2.16/ (2.29/
SD) 0.7) 0.7)
2.10/
0.7)

Note. Categorical variables presented as n (%).
Effect sizes were measured using Cohen’s d and Cramer’s V, as appropriate.

was 50.1% (n = 282). The SI rate was significantly higher among fe-
males (61.9%) than males (45.4%) (p < .001). For both males and fe-
males, the SI rates varied between diagnostic categories, with the
highest rate for patients with a co-occurring personality disorder (67.7%
and 83.3% for males and females, respectively). For both males and
females, the lowest SI rate was observed for patients with an alcohol use
disorder (41.4% and 61.7%). Significantly higher female than male SI
rates were found among those with alcohol use, opiate use, sedative use,
or anxiety disorders.

3.3. Variables associated with suicidal ideation

The results of the bivariate analyses of the associations between each
independent variable and SI for the total sample are presented in
Table 3. The following variables were significantly (p < .05) associated
with having SI: opiate use disorder (OR = 1.71, 95% CI: 1.110 - 2.619),
polydrug use (OR = 1.41, 95% CI: 1.002 - 1.977), mood disorders (OR
= 2.87, 95% CI: 1.783 - 4.623), anxiety disorders (OR = 1.76, 95% CI:
1.177 - 2.617), personality disorders (OR = 3.15, 95% CI: 1.731-
5.712), ADHD (OR = 1.72, 95% CI: 1.037 - 2.840), anxiety/depression
symptoms (OR = 1.97, 95% CI: 1.536 — 2.530), younger age of substance
use onset (OR = 0.93, 95% CIL: 0.881 -0.984), younger admission age
(OR = 0.99, 95% CI: 0.975 - 0.999), and gender (OR = 1.95, 95% CI:
1.342 -2.837).

Table 4 shows the results of the hierarchical multiple logistic
regression analysis, including the independent variables that were
significantly associated with SI in the bivariate analysis. Female gender
remained significantly associated with having SI after multivariate
adjustment (OR = 1.71, 95% CIL: 1.12 — 2.62). Among the variables
related to substance use, only younger age of substance use onset was
independently associated with having SI (OR = 0.93, 95% CI: 0.88 —
0.99). In addition, co-occurring mood disorders (OR = 2.00, 95% CI:
1.17 - 3.43), personality disorders (OR = 2.97, 95% CI: 1.48 — 5.95) and
anxiety/depression symptoms OR = 1.72, 95% CI: 1.29 - 2.28)

Table 2
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remained significantly associated with SI in the model. By adding the
interaction terms with gender (Gender x Age of onset; Gender x Mood
disorders; Gender x Personality disorders; Gender x Anxiety/depression
symptoms) (Step 2), we observed a significant effect, indicating that the
association between age of substance use onset and SI depended on male
gender (OR = 1.16, 95% CI: 1.02 — 1.31). Among patients with SI, the
mean age of substance use onset was significantly lower among males
than females. However, there was no gender difference in age of onset
among patients without SI (Fig. 1).

4. Discussion

This is one of few studies that have examined the prevalence and
characteristics of persons with SI in an inpatient SUD treatment setting.
The study contributes to existing research by showing the impact of
several important variables on SI that have not been adequately inves-
tigated among SUD inpatients, including objective measures of co-
occurring psychiatric disorders, patient-reported anxiety/depression
symptoms at treatment intake, and age of substance use onset.

To our knowledge, this is the first study among SUD inpatients to
demonstrate that having diagnosed mood and personality disorders was
independently associated with SI. The increased SI risk associated with
having these disorders among this high-risk subsample of SUD patients
was expected, and support findings among other samples (Andersson
et al., 2022; Rodriguez-Cintas et al., 2018). In their retrospective study
of clinical profiles among SUD outpatients, Rodrigues-Cintas et al.

Table 3

Bivariate regression results of variables associated with suicidal ideation.
Variables OR 95% CI p-value
Alcohol use disorder 0.79 0.564;1.099 0.160
Opiate use disorder 1.71 1.110;2.619 0.015
Cannabis use disorder 0.97 0.688;1.353 0.836
Sedative use disorder 1.12 0.821;1.689 0.374
Stimulant use disorder 1.29 0.905;1.830 0.161
Polydrug use 1.41 1.002;1.977 0.048
Mood disorders 2.87 1.783;4.623 < 0.001
Anxiety disorders 1.76 1.177;2.617 < 0.001
Personality disorder 3.15 1.731;5.712 < 0.001
ADHD 1.72 1.037;2.840 0.036
Anxiety/depression symptoms 1.97 1.536;2.530 < 0.001
Age of onset 0.93 0.881;0.984 0.011
Admission age 0.99 0.975;0.999 0.031
Education level® 1.36 0.952;1.041 0.091
Gender® 1.95 1.342;2.837 < 0.001

Note. Reference category for each of the substance use and psychiatric diagnoses
was not having the specific diagnosis. 20 = medium/high, 1 = low. > 0 = male 1
= female.

Boldface indicates statistical significance (p < 0.05)

Prevalence of suicidal ideation in females and males by types of SUD diagnoses and co-occurring mental disorders.

Total males Males with suicidal ideation

Total females Females with suicidal ideation Males vs females

n n % 95% CI n n % 95% CI p-value
Total 403 183 45.4 38.2;52.6 160 99 61.9 52.3;71.5 < 0.001
SUD diagnoses
Alcohol 220 91 41.4 31.2;51.5 94 58 61.7 49.2;74.2 < 0.001
Opiates 74 40 54.1 38.6;69.6 33 25 75.8 58.9;92.7 0.034
Cannabis 171 79 46.2 35.2;57.2 51 31 60.8 43.6;78.0 0.067
Sedatives 117 56 47.9 34.8;61.0 53 34 64.2 48.1;80.3 0.049
Stimulants 137 79 51.1 40.1;62.1 49 31 63.3 46.2;80.4 0.142
Polydrug 202 103 51.0 41.1;60.6 77 49 63.3 49.8;76.8 0.058
Co-occurring diagnoses
Mood 62 42 67.7 53.6;81.8 34 26 76.5 60.2;92.8 0.368
Anxiety 82 44 53.7 39.0;68.4 48 35 72.9 58.2;87.6 0.030
Personality 37 25 67.6 49.4;85.8 24 20 83.3 67.0;99.6 0.171
ADHD 54 30 55.6 37.8;73.4 19 15 78.9 57.9;99.9 0.071

Note. Boldface indicates statistical significance (p < 0.05)
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Table 4
Hierarchical logistic regression analyses of characteristics associated with sui-
cidal ideation.

Variables Step 1 Step 2 Including interaction
terms with gender
OR 95% CI p- OR 95% CI p-
value value
Gender” 1.71 1.12;2.62 0.013 0.21 0.21;2.18 0.193
Opiate use disorders 1.46 0.85;2.49 0.167 1.43 0.84;2.44 0.192
Polydrug use 0.95 0.59;1.53 0.838 091 0.56;1.47 0.689
Age of onset 0.93  0.88;0.99 0.026 0.87 0.79;0.95  0.002
Admission age 1.00  0.98;1.02 0.759 1.00 0.98;1.02  0.958
Mood disorders 2.00 1.17;3.43 0.011 2.24 1.17;4.27 0.014
Anxiety disorders 1.23 0.74;2.02 0.425 1.29 0.78;2.14 0.325
Personality disorder 2.97 1.48;5.95 0.002 3.33 1.41;7.86 0.006
ADHD 1.41  0.782.55 0.262 1.41  0.78;2.56  0.261
Anxiety/depression 1.72  1.29;2.28 < 1.70 1.21;2.39  0.002
symptoms 0.001
Gender x Age of 1.16  1.02;1.31  0.023
onset
Gender x Mood 0.71 0.23;2.19 0.555
disorder
Gender x 0.79 0.18;3.41 0.753
Personality
disorders
Gender x Anxiety/ 0.99 0.54;1.82 0.978
depression
symptoms

Note. Cases included in analysis: n = 525.

Nagelkerke's R2/Cox & Snell R% Step1:0.16/0.12; Step 2:0.17/0.13.
Reference category for each of the substance use and mental diagnoses was not
having the specific diagnosis. ?0 = male, 1 = female.

Boldface indicates statistical significance (p < 0.05).

(2018) found that borderline personality disorder, which frequently
co-occurs with other personality disorders (McGlashan et al., 2000;
Zanarini et al., 2000) was associated with a fourfold risk, whereas the
presence of a depressive disorder doubled the risk of SI. The current
results extend these findings by suggesting that among the co-occurring
psychiatric disorders, personality disorders appear to be associated with
particularly high risk of SI among SUD inpatients.

An association between measures of mental distress and SI has been
found in various samples of SUD patients in other than the inpatient
treatment setting (Cottler et al., 2005; Ilgen et al., 2010; Lopez-Goni
et al., 2018; Rodriguez-Cintas et al., 2018; Wines et al., 2004). However,

16
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our results elaborate these findings showing that among SUD inpatients,
the association between patient-reported anxiety/depression symptoms
and SI was independent of the presence of a psychiatric diagnosis, and
that it appeared to be similar for both males and females. This particular
finding points to a possible clinical importance of performing multi-
faceted assessments of psychiatric and psychological functioning of SUD
inpatients.

We found that younger age at substance use onset was associated
with an increased likelihood of having SI. This contrasts with findings in
previous SUD treatment studies i.e. (Lopez-Goni et al., 2018; Rodri-
guez-Cintas et al., 2018). However, due to methodological and sample
differences, results of the previous studies are not directly comparable
with the present study. For instance, the previous studies included
outpatients, had a considerable higher proportion of patients with
cocaine dependence and used different measures of substance use onset.
The mean age of substance use onset in the current sample was 14.8
years of age. Onset of substance use in adolescence, which is a critical
period of brain development (Guerri and Pascual, 2010), may cause
psychological dysfunction (Taber-Thomas and Perez-Edgar, 2016),
which is a condition associated with SI (Thompson et al., 2012). The
increased risk of SI associated with early substance use onset could also
reflect common underlying risk factors (Wells et al., 2004), such as
exposure to adverse childhood experiences (e.g., sexual abuse) (Dube
et al., 2001; Ilgen et al., 2010; Rodriguez-Cintas et al., 2018).

The interaction effect of gender with early onset substance use
indicated that males accounted for the association between early onset
and the presence of SI. Given that SI is associated with early life trauma
(Bruffaerts et al., 2010), our finding could reflect that males and females
adopted different strategies to cope with traumatic stressors, among
which use of alcohol or drugs early in life was a more common strategy
for males (El Mhamdi et al., 2017; Grigsby et al., 2020). Moreover, there
may be gender differences in how early onset of drug use is associated
with subsequent SUD and SI. There is evidence that early onset is more
strongly associated with the development of SUD for males than females
(Pitkanen et al., 2008; Pitkanen et al., 2005). Thus, since males were
younger than females at substance use onset, they probably also devel-
oped severe drug problems at a younger age. A gender difference in the
association between early onset of problem drug use and suicidal be-
haviors, with stronger associations for males than females, have been
found in previous research (Cho et al., 2007). However, we cannot rule
out that the interaction effect found in the current study might be a
statistical issue related to lower proportion of females in the patient

Without SI

Females

Fig. 1. Interaction effect of gender with age of substance use onset on suicidal ideation (SI).



H.W. Andersson et al.

sample. Further research should investigate the impact of substance use
onset and gender differences in factors associated with SI (and other
suicidal behaviors) among SUD inpatients more closely by employing
larger samples. In addition, applying an additional qualitative research
approach among a sub-sample of male and females SUD patients who
endorsed suicidal ideation may provide important in-depth explanations
of gender differences in SI.

The current study supports previous research suggesting a higher SI
rate in female than in male SUD patients (Cottler et al., 2005; Ilgen et al.,
2010; Rodriguez-Cintas et al., 2018), and aligns with findings in other
samples (Franklin et al., 2017; Nock et al., 2008).

The bivariate results indicated higher female than male SI rates only
among those with alcohol, opiate, or sedative use dependence. Gender
differences in the prevalence of and types of SUD associated with SI have
been investigated in previous research to a small extent; however, an
elevated SI risk for females with alcohol use disorders has been sug-
gested by others (Cottler et al., 2005). We found that female gender was
independently associated with having SI after adjustment for psychiatric
diagnoses, anxiety/depression symptoms and types of SUD. This finding
indicated that the gender difference in SI rates might be explained by
gender-specific mediating factors that were not captured in the present
study. Males and females may diverge regarding exposure to different
forms of adverse childhood experiences, for example sexual abuse
(Stoltenbourgh et al., 2011; Roy and Janal, 2006), which may have
caused gendered associations with lifetime SI. More large-scale studies
among SUD inpatients are needed to understand the impact of gender on
lifetime SI in this population.

4.1. Strengths and limitations

This study is one of the few investigations of the prevalence and
characteristics of SUD inpatients with lifetime SI. The study examined
the impact of several important variables in this patient group, that have
not been adequately investigated in previous SUD treatment studies,
such as objective measures of specific SUDs and co-occurring psychiatric
disorders. An additional strength of the study was the naturalistic design
including unselected patients from publicly financed inpatient treat-
ment programs. However, the study has some limitations that warrant
discussion.

The current SI measure was limited to one question from the ASI
interview (McLellan et al., 1992), and data from supplementary notes on
whether the patient seriously considered a plan for taking his/her life
was not included. Thus, the current measure of SI may include both
passive (i.e., a desire rather than a plan to end one’s life) and active
ideation (i.e. desire to make an active suicide attempt/ending one’s life)
(Beck et al., 1979). An unstated definition of SI may have a weaker
predictive effect concerning future suicidal behaviors, compared with
definitions that include clearly active ideation (Franklin et al., 2017).
However, suicide prevention researchers have argued the importance of
attending to all aspects of SI (Jobes and Joiner, 2019). Single-item as-
sessments comparable to that used in this study have also been applied
in several recent reports of SI in the SUD treatment population (Haynes
et al., 2021; Kelly et al., 2020; Lopez-Goni et al., 2018; Rodriguez-Cintas
et al., 2018). Prior suicide attempts are common among SUD patients
(Iglen et al., 2010) and may be as high as 40% among those with lifetime
SI (Lopez-Goni et al., 2019). Suicidal ideation and attempts may share
several associated conditions and precursors, including increased psy-
chiatric and substance use severity (Ilgen et al., 2005; Lopez-Goni et al.,
2019; Janakiraman et al., 2020). Since we did not have data to control
for prior suicide attempts, we could not examine factors that may
potentially be uniquely associated with SI. We consider this an inter-
esting and important topic for future research in the SUD treatment
population.

The sample size in this study is comparable to most previous studies
in this field including the proportion of female patients, which typically
is less than 30% of the SUD treatment patients e.g. (Haynes et al. 2021,
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Lopez-Goni et al. 2018, Rodriguez-Cintas et al. 2018). Increasing the
sample size would lend more power to the analyses of associations be-
tween types of SUD and psychiatric disorders and SI, in particular for
females.

The current study did not include information on the types of
treatment measures provided for patients with SI. Future research may
investigate the adequacy of treatment for patients’ suicidal thoughts
during the SUD treatment stay and the perceived consequences of this
treatment for their substance use and mental health outcomes.

5. Conclusion

This study emphasizes that in addition to obtaining diagnostic in-
formation on mood and personality disorders, screening of patient-
reported symptoms of anxiety/depression at treatment intake may be
useful for clinicians in identifying and providing personalized treatment
for SUD inpatients who are at increased risk of SI. The study also sug-
gests that due to female patients having a higher SI prevalence than
males, gender is a relevant variable that should be taken into account in
future suicide prevention research in this patient population.
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