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Background
Patients with alcohol use disorder (AUD) are at high risk for sui-
cide attempts. Mental health problems along with AUD-related
factorsmay contribute to this increased risk. Studies have shown
sex differences in rates and correlates of suicide attempts.

Aims
The purpose of the study was to examine mental-health-related
and AUD-related factors associated with suicide attempt
separately in female and male AUD patients.

Method
We collected information about lifetime suicide attempt
and mental-health- and AUD-related factors for AUD in-patients
(n = 114; 32 females) receiving rehabilitative treatment.

Results
The prevalence of lifetime suicide attempt was 27%, and the rate
was similar in both sexes. Among females, current depressive
symptoms and current post-traumatic stress disorder diagnosis
were associated with suicide attempt. In male AUD patients,
among the mental-health-related factors, lifetime major
depression, panic disorder, social phobia, childhood sexual
abuse and antisocial personality disorder were associated with

suicide attempt. In addition, AUD-related factors including longer
duration of drinking, history of delirium tremens, greater severity
of AUD and lower levels of prolactin were associatedwith suicide
attempt in males.

Conclusions
Our results indicate that suicide attempts in female AUD patients
were more mental-health-related, whereas those in males were
also related to the severity of AUD. This suggests that a suicide
prevention programme for AUD patients would benefit from a
sex-based understanding of the risk factors.
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Alcohol use disorder (AUD) is a potent risk factor for suicide.1

In fact, AUD is the second most important risk factor for suicide
after major depression.2 Around 40% of AUD patients
attempt suicide in their lifetime,3,4 and people who reattempt
suicide are more likely to have AUD.5 Previous suicide attempt is
among the strongest predictors of suicide,6 and the risk of suicide
after suicide attempt may last for more than two decades.7

Therefore, a history of suicide attempt in AUD patients is clinically
important.

Factors related to suicide attempt among patients with
AUD

Suicide attempt in AUD patients is related to demographic, mental-
health-related and biological factors, in addition to AUD-related
factors. Demographic factors including age, economic status and
sex are related to suicide attempt among AUD patients.4 Mental-
health-related factors such as mood disorders,8 anxiety disorders,
post-traumatic stress disorder (PTSD),9 personality disorders
including antisocial personality disorder (ASPD)10 and physical
and sexual abuse11 are associated with suicide attempt in AUD
patients. AUD-related factors such as early onset of alcohol use,1

chronicity of alcohol use,12 family history of AUD,13 recent prob-
lematic alcohol use14 and severity of AUD11 are also associated
with suicide attempt. Furthermore, suicide attempt in AUD patients
has been found to be related to neurobiological factors, including
serotonin15 and dopamine16 dysregulation, which in turn may be
attributed to alcohol use and are manifested, for instance, as a

derangement in levels of circulating prolactin.17 Dopamine and
serotonin exert regulatory functions over level of prolactins
through inhibitory and stimulatory mechanisms, respectively.

Possible sex differences in factors related to suicidal
behaviour, mainly suicide attempt among patients with
AUD

AUD patients are heterogenous andmay be better understood when
studied in subgroups. In that respect, sex-based differences have
been evident from the very beginning in subtype-focused studies
among AUD patients.18 Psychiatric comorbidities have been
found to affect the AUD-based risk of suicide differently in
females and males.1 Therefore, when studying suicide attempt in
AUD patients, a sex-based understanding of the rate and risk
factors is crucial. The literature is divided concerning differences
in rates of suicide attempt between female and male AUD patients.
Some report higher rates of suicide attempt in females19,20 and some
in males,21 whereas others report no sex-based difference.3,11 Many
studies on AUD patients have focused on sex as a covariate in pre-
dicting suicide attempt,19 but very few have explored the sex-specific
predictors of suicide attempt.

One study in the general population reported that the repetition
of suicide attempt was related to PTSD and depression severity in
females and substance misuse in males.22 Another study in military
veterans receiving treatment for substance misuse found that sui-
cidal ideation and suicide attempts in females were more strongly
related to the extent of misuse of alcohol and other substances, as
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well as to aggression and combat-related PTSD, whereas those in
males were more strongly associated with sexual and physical
abuse, depression and relationship problems.23 The sex differences
reported by these studies, which moreover are inconsistent across
different population groups, intensify the need to explore sex differ-
ences in AUD patients given the strong association of suicide
attempt with AUD. Studies conducted among AUD patients
found that in females, suicidal ideation was associated with
comorbid psychopathology,24 including depression, childhood
physical and sexual abuse, higher levels of aggression, and intensity
and frequency of drinking.25 In male AUD patients, suicide attempt
was associated with high impulsivity26 and ASPD, and with inten-
sity but not frequency of drinking.25 Moreover, the risk of suicidal
behaviour tends to increase with increasing AUD severity, and
this effect is more prominent among females than males.27

Study objectives

Prior studies have focused on the sex-specific associations of suicide
with recently occurring AUD-related factors. However, suicide
attempt in general may be attributed not solely to recent events
but to a cumulative effect of events over time.7 To that end, there
is a need to focus on the sex-specific associations of suicide with
more enduring AUD-related historical parameters, such as duration
of drinking. In this study, we aimed to assess sex-specific mental-
health- and AUD-related factors, including enduring factors, that
are associated with suicide attempt in AUD patients. We hypothe-
sised that suicide attempt in female and male AUD patients would
be associated with different mental-health- and AUD-related
factors.

Method

Study participants

AUD patients (n = 114; 32 females) receiving in-patient treatment
from three different rehabilitation clinics in Norway participated
in the study. The median (25th, 75th percentiles) age of the
participants was 53.4 (45.0, 57.9) years. The participants had been
in treatment for a median (25th, 75th percentiles) of 7 days (5,
12) and had been abstinent for 19 (13, 28) days at the time of enrol-
ment. The Norwegian Regional Ethics Committee (South-East B)
provided ethical approval to conduct the study (reference number
2017/1314). The study was conducted in line with the Helsinki
Declaration of 1975, as revised in 2008. Written informed consent
was obtained from the patients before enrolment into the study.
The data collection period for the study was January 2018 to
August 2019.

Adults aged 18 years and over currently receiving in-patient
treatment for AUD were included in the study. Patients who were
unfamiliar with Scandinavian language or who were suffering
from a severe somatic illness, psychosis or cognitive impairment
that could limit their ability to provide informed consent or safely
participate in the study were not included in the study.

Measures
Patient characteristics

Information on the patient’s age, sex, income and marital status
were obtained.

Mental-health-related measures

Presence of lifetime suicide attempt was identified by asking the par-
ticipants whether they had ever attempted suicide. The Beck
Depression Inventory (BDI-II), a 21-item self-report inventory,

was used to identify the severity of depression in the past
2 weeks.28 The study used the Norwegian validated version of
BDI-II, for which Cronbach’s alpha values ranging from 0.84 to
0.92 have been reported.29 Each item of the inventory consists of
four statements which required self-evaluation, and the responses
are scored from 0 to 3. The total score is the sum of individual
responses and ranges from 0 to 63. Higher scores represent
greater depression severity. In the present study, the Cronbach’s
alpha for BDI-II was 0.92.

History of trauma was assessed using a structured self-report
questionnaire which has been used previously to interview a psychi-
atric population.30 The questionnaire consisted of five questions,
where the first three were related to childhood trauma and the
last two were related to adult trauma. These questions asked
about sexual abuse, physical abuse and any other traumatic
events. A positive response on any of the first three questions was
considered to indicate the presence of childhood trauma, and a
positive response on either of the last two questions was considered
to indicate the presence of adulthood trauma.

The Mini International Neuropsychiatric Interview (M.I.N.I.)
Norwegian translation version 6.0 was used to screen for lifetime
major depression, panic disorder, ASPD, current social phobia,
and PTSD. M.I.N.I. 6.0 is a short structured diagnostic interview
for DSM-IV psychiatric disorders, and the translated version has
demonstrated acceptable psychometric properties.31

AUD-related measures

Self-report measures. Information on duration of drinking
(years), alcohol problems in parents, history of delirium tremens
and previous AUD treatment was obtained. The severity of AUD
was identified using the Severity of Dependence Scale (SDS),
which measures impaired control over drug-taking, preoccupation
and anxiety regarding drug use over the past year.32 We used the
Norwegian version of the SDS, for which Cronbach’s alpha values
ranging from 0.72 to 0.80 across a variety of substances have been
reported.33,34 The instrument consists of five items, and each item
is scored on a four-point Likert scale (0 to 3). The individual
scores are summed, and higher scores represent more severe
AUD. In this study, the internal consistency of SDS as measured
by Cronbach’s alpha was 0.78.

Biological measures. Levels of phosphatidylethanol (PEth; 16:0/
18:1) and serum prolactin were examined. PEth was assessed
twice, once at baseline and then at 6 week follow-up. PEth was mea-
sured by supercritical fluid chromatography mass spectrometry and
prolactin was measured by chemiluminescence immunoassay.

Missing data

Some variables, including age, sex, social phobia and PTSD, had no
missing data. When variables had missing data at a unit level, the
person with missing data was removed from the analyses. Those
variables were income, marital status, lifetime major depression,
panic disorder, trauma, ASPD and all AUD-related measures.
Variable-wise sample sizes used in the analysis are presented in
Table 1. BDI-II had missing data at an item level; therefore,
person–mean imputation was done when 17 or more of the 21
items were responded to.

Statistical analyses

SPSS version 23.0 for Windows was used to perform the statistical
analyses. Characteristics of AUD patients with and without
suicide attempt were presented using descriptive statistics. The
values were not normally distributed, as indicated by Shapiro–
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Wilk test, and are therefore presented as medians and 25th and 75th
percentiles in the tables. For comparisons between groups, chi-
squared or Fisher’s exact test was used for categorical variables,
and Mann–Whitney U-test was used for continuous variables.
Furthermore, logistic regression was performed to identify sex-spe-
cific factors associated with suicide attempt and odds ratios (OR)
with 95% confidence intervals were reported. The variables that eli-
cited a P-value of less than 0.150 on groupwise comparison for each
gender were included in the logistic regression model for the
respective gender. In addition, for mental-health-related variables,
an adjusted logistic regression model was built by adjusting for
age and duration of drinking. Similarly, for AUD-related variables,
a model adjusting for age and lifetime major depression was built.
For male AUD patients, an additional model was built for
mental-health-related variables, adjusting for age and lifetime
major depression. Statistical tests were two-tailed with a significance
level of α = 0.05.

Results

The prevalence of suicide attempt in AUD in-patients was 27%.
Table 1 shows the differences between AUD patients with and
without suicide attempt. There was no sex difference in the preva-
lence of suicide attempt. Those who had attempted suicide had
higher current depressive scores, and they more frequently met
the criteria for lifetime major depression, lifetime panic disorder,
social phobia and PTSD. In addition, they more frequently reported
experiencing sexual abuse as a child. Moreover, the patients who
had attempted suicide had a longer duration of drinking, had
more frequently reported a history of delirium tremens and had
more severe AUD compared with those who did not attempt
suicide.

Higher current depressive symptoms and presence of PTSD
were associated with suicide attempt among females (Table 2). In
the unadjusted logistic regression analysis (Table 4), the OR for
current depressive symptoms was 1.14 (95% CI: 1.02, 1.28) and
that for PTSD was 7.92 (95% CI: 1.21, 51.84). After adjustment
for age and duration of drinking, the association between current
depressive score and suicide attempt was no longer statistically sig-
nificant, but the association of suicide attempt with the presence of
PTSD remained significant (OR = 8.82, 95% CI: 1.12, 69.54).

Suicide attempt in males (Table 3) was associated with the pres-
ence of lifetimemajor depression, lifetime panic disorder, childhood
sexual abuse, longer duration of drinking, history of delirium
tremens and more severe AUD.

Table 5 shows the unadjusted and adjusted logistic regression
models for suicide attempt in males. In the unadjusted analysis, pres-
ence of lifetime panic disorder (OR = 3.32, 95%CI: 1.17, 9.44), experi-
encing childhood sexual abuse (OR = 4.48, 95% CI: 1.04, 19.33),
longer duration of drinking (OR = 1.05, 95% CI: 1.00, 1.11), history
of delirium tremens (OR = 3.36, 95% CI: 1.16, 9.69) and more
severe AUD (OR = 1.39, 95% CI: 1.07, 1.80) were associated with
suicide attempt, but presence of lifetime major depression was not.

Two logistic regression models were built for the mental-health-
related variables. The first model was adjusted for age and lifetime
major depression; with this model, presence of childhood sexual
abuse (OR = 4.62, 95% CI: 1.07, 19.93) and ASPD (OR = 5.72,
95% CI: 1.30, 25.16) were associated with suicide attempt. The
second model was adjusted for age and duration of drinking; here,
lifetime major depression (OR = 4.27, 95% CI: 1.05, 17.47), social
phobia (OR = 4.17, 95% CI: 1.16, 15.02), childhood sexual abuse
(OR = 4.88, 95% CI: 1.14, 20.89) and ASPD (OR = 6.69, 95% CI:
1.50, 29.76) were associated with suicide attempt. In a post hoc ana-
lysis, where we included childhood sexual abuse and ASPD in the
same model, we found that childhood sexual abuse was still

Table 1 Differences between alcohol use disorder (AUD) patients with and without lifetime suicide attempts (n = 114)

Factors with possible influence on suicide attempt

Lifetime suicide attempt

Absent n = 83 (73%) Present n = 31(27%)

P-valuen n

Patient characteristics
Age (years) Median (25th, 75th percentile) 83 53.3 (45.2, 58.2) 31 53.9 (44.2, 57.8) 0.916a

Sex (female) n (%) 83 21 (25.3) 31 11 (35.5) 0.282b

Having paid job as a source of income n (%) 64 15 (23.4) 24 2 (8.3) 0.138b

Marital status (having a partner) n (%) 65 16 (24.6) 24 6 (25.0) 0.970b

Mental-health-related measures
Current depressive score (BDI-II) Median (25th, 75th percentile) 61 14.0 (8.0, 22.0) 24 25.0 (12.0, 30.8) 0.016a

Had lifetime major depression n (%) 82 56 (68.3) 31 27 (87.1) 0.043b

Panic disorder lifetime n (%) 82 32 (39.0) 31 21 (67.7) 0.006b

Social phobia n (%) 83 13 (15.7) 31 10 (32.3) 0.049b

Presence of childhood sexual abuse n (%) 62 9 (14.5) 24 10 (41.7) 0.006b

Presence of childhood trauma n (%) 62 45 (72.6) 24 16 (66.7) 0.588b

Presence of adult trauma n (%) 62 36 (58.1) 24 18 (75.0) 0.145b

Having post-traumatic stress disorder n (%) 83 10 (12.0) 31 10 (32.3) 0.012b

Having antisocial personality disorder n (%) 83 9 (10.8) 30 8 (26.7) 0.069c

AUD-related factors
Self-report measures
Duration of drinking (years) Median (25th, 75th percentile) 82 12.5 (6.8, 20.3) 31 18.0 (10.0, 30.0) 0.046a

Parents having drinking problem n (%) 82 45 (54.9) 31 16 (51.6) 0.756
Severity of dependence scale Median (25th, 75th percentile) 63 10.0 (7.0,11.0) 24 11.0 (9.3, 13.0) 0.007a

History of delirium tremens n (%) 82 15 (18.3) 31 12 (38.7) 0.023b

History of previous AUD treatment n (%) 82 51 (62.2) 31 23 (74.2) 0.231
Biological measures
Level of PEth (μmol/L) Median (25th, 75th percentile) 78 0.3 (0.1, 0.7) 31 0.2 (0.1, 0.6) 0.527a

Level of prolactin (mU/L) Median (25th, 75th percentile) 82 136.0 (107.5, 196.5) 30 126.0 (85.8, 161.5) 0.227a

BDI, Beck Depression Inventory; PEth, phosphatidylethanol.
a. Mann–Whitney’s U-test.
b. Chi-squared test.
c. Fisher’s exact test.
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Table 2 Factors associated with lifetime suicide attempts in female alcohol use disorder (AUD) patients (n = 32)

Factors with possible influence on suicide attempt

Lifetime suicide attempt in female AUD patients

Absent n = 21 (66%) Present n = 11 (34%)

P-valueN N

Patient characteristics
Age (years) Median (25th, 75th percentile) 21 51.5 (42.9, 55.3) 11 53.0 (44.2, 57.8) 0.827a

Having paid job as a source of income n (%) 15 4 (26.7) 7 0 (0.0) 0.263b

Marital status (having a partner) n (%) 16 5 (31.3) 7 2 (28.6) 1.000b

Mental-health-related measures
Current depressive score (BDI-II) Median (25th, 75th percentile) 15 19.0 (12.0, 25.0) 7 32.0 (27.0, 44.0) 0.010a

Had lifetime major depression n (%) 21 19 (90.5) 11 10 (90.9) 1.000b

Panic disorder lifetime n (%) 21 13 (61.9) 11 9 (81.8) 0.425b

Social phobia n (%) 21 3 (14.3) 11 3 (27.3) 0.390b

Presence of childhood sexual abuse n (%) 15 5 (33.3) 7 5 (71.4) 0.172b

Presence of childhood trauma n (%) 15 15 (100.0) 7 7 (100.0)
Presence of adult trauma n (%) 15 15 (100.0) 7 7 (100.0)
Having post-traumatic stress disorder n (%) 21 2 (9.5) 11 5 (45.5) 0.032b

Having antisocial personality disorder n (%) 21 0 (0.0) 10 1 (10.0) 0.323b

AUD-related factors
Self-report measures
Duration of drinking (years) Median (25th, 75th percentile) 21 7.0 (5.5, 15.0) 11 11.0 (2.0, 18.0) 0.426a

Parents having drinking problem n (%) 21 13 (61.9) 11 6 (54.5) 0.721b

History of delirium tremens n (%) 21 1 (4.8) 11 2 (18.2) 0.266b

History of previous AUD treatment n (%) 21 10 (47.6) 11 7 (63.6) 0.388c

Severity of dependence scale Median (25th, 75th percentile) 15 10.0 (10.0, 13.0) 7 11.0 (9.0, 14.0) 0.334a

Biological measures
Level of PEth (μmol/L) Median (25th, 75th percentile) 18 0.3 (0.1, 0.7) 11 0.2 (0.0, 0.4) 0.200a

Level of prolactin (mU/L) Median (25th, 75th percentile) 21 125.0 (109.0, 196.0) 11 159.0 (103.0, 242.0) 0.781a

BDI, Beck Depression Inventory; PEth, phosphatidylethanol.
a. Mann–Whitney U-test.
b. Fisher’s exact test.
c. Chi-squared test.

Table 3 Factors associated with lifetime suicide attempts in male alcohol use disorder (AUD) patients (n = 82)

Factors with possible influence on suicide attempt

Lifetime suicide attempt in male AUD patients

Absent n = 62 (76%) Present n = 20 (24%)

P-valuen n

Patient characteristics
Age (years) Median (25th, 75th percentile) 62 53.5 (45.2, 60.0) 20 53.9 (44.1, 60.6) 0.871a

Having paid job as a source of income n (%) 49 11 (22.4) 17 2 (11.8) 0.488b

Marital status (having a partner) n (%) 49 11 (22.4) 17 4 (23.5) 1.000b

Mental-health-related measures
Current depressive score (BDI-II) Median (25th, 75th percentile) 46 13.0 (7.8, 21.0) 17 15.0 (11.0, 27.5) 0.156a

Had lifetime major depression n (%) 61 37 (60.7) 20 17 (85.0) 0.045c

Panic disorder lifetime n (%) 61 19 (31.1) 20 12 (60.0) 0.021c

Social phobia n (%) 62 10 (16.1) 20 7 (35.0) 0.110b

Presence of childhood sexual abuse n (%) 47 4 (8.5) 17 5 (29.4) 0.048b

Presence childhood trauma n (%) 47 30 (63.8) 17 9 (52.9) 0.430c

Presence of adult trauma n (%) 47 21 (44.7) 17 11 (64.7) 0.157c

Having post-traumatic stress disorder n (%) 62 8 (12.9) 20 5 (25.0) 0.288b

Having antisocial personality disorder n (%) 62 9 (14.5) 20 7 (35.0) 0.057b

AUD-related factors
Self-report measures
Duration of drinking (years) Median (25th, 75th percentile) 61 16.0 (7.5, 22.0) 20 22.5 (15.0, 30.0) 0.025a

Parents having drinking problem n (%) 61 32 (52.5) 20 10 (50.0) 0.849c

History of delirium tremens n (%) 61 14 (23.0) 20 10 (50.0) 0.022c

History of previous AUD treatment n (%) 61 41 (67.2) 20 16 (80.0) 0.277c

Severity of dependence scale Median (25th, 75th percentile) 48 9.5 (6.3, 11.0) 17 11.0 (9.5, 12.5) 0.005a

Biological measures
Level of PEth (μmol/L) Median (25th, 75th percentile) 60 0.3 (0.1, 0.6) 20 0.3 (0.1, 0.6) 0.902a

Level of prolactin (mU/L) Median (25th, 75th percentile) 61 138.0 (105.5, 197.5) 19 124.0 (72.0, 156.0) 0.078a

BDI, Beck Depression Inventory; PEth, phosphatidylethanol.
a. Mann–Whitney U-test.
b. Fisher’s exact test.
c. Chi-squared test.
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associated with suicide attempt (OR = 4.47, 95% CI: 1.00, 19.89;
not shown in the table) but ASPD was not associated (OR = 2.84,
95% CI: 0.70, 11.55; not shown in the table).

For the AUD-related variables, a model adjusted for age and
lifetime major depression was built; according to this model, dur-
ation of drinking (OR = 1.06, 95% CI: 1.01, 1.12), severity of AUD
(OR = 1.38, 95% CI: 1.05, 1.81) and level of prolactin (OR = 0.99,
95% CI: 0.98, 1.00) were associated with suicide attempt.

Discussion

Main findings

This study of AUD in-patients identified a similar prevalence of
suicide attempt in females and males, but factors associated with
suicide attempt differed based on sex. In females, higher levels of
current depressive symptoms and presence of PTSDwere associated
with suicide attempt. In males, mental-health-related variables
including lifetime major depression, panic disorder, social phobia,
childhood sexual abuse and ASPD were associated with suicide
attempt. In addition, AUD-related variables including longer duration
of drinking, history of delirium tremens, more severe AUD and lower
levels of serum prolactin were associated with suicide attempt in male
AUD patients.

Interpretation of the findings

In line with our findings, some studies have reported no sex differ-
ence in the rate of suicide attempt,3,11 whereas others report higher
rates in either female19,20 or male21 AUD patients. Some of these
studies examined lifetime suicide attempt, whereas others studied
recent suicide attempt or suicide attempt during a specific follow-

up period; however, in any case, findings on the predictive role of
sex in suicide attempt in AUD patients are not consistent. On the
other hand, in the general population and most clinical samples,
studies tend to converge towards the finding of higher suicidal
behaviour among females.35

Depression is a strong risk factor for suicide.2 In our study,
among females, lifetime suicide attempt was associated with
higher levels of current depressive symptoms but not lifetime
major depression. This could have been because more than 90%
of the females in the study met the criteria for lifetimemajor depres-
sion, leading to a possible ceiling effect. Nevertheless, lifetime
suicide attempt was associated with the presence of lifetime major
depression among males. The presence of current depressive symp-
toms may represent a depressive disorder with more frequent
episodes or more enduring symptoms and could therefore distin-
guish patients with a more severe depressive disorder from those
with lifetime major depression. The association of current depres-
sive symptoms with suicide attempt only in females may indicate
that females who attempt suicide have more severe depressive dis-
orders than males, and that depression-related diathesis to suicide
attempt could therefore be higher in females. Association of
comorbid PTSD with suicide attempt in AUD patients has been
reported previously.36 Our finding of the association between
PTSD and suicide attempt only in females suggests that the presence
of PTSDmight be riskier in females than inmales in terms of suicide
attempt.

Among males, panic disorder and social phobia were associated
with suicide attempt. This has been reported previously in AUD
patients37 and in a sex-unstratified general population.8 Furthermore,
we found that childhood sexual abuse was associated with suicide
attempt in males; this was also reported by another study in AUD
patients, although that study population was not stratified by

Table 4 Logistic regression model of lifetime suicide attempt among female patients with alcohol use disorder (n = 32)

Reference Unadjusted P-value Adjusted for age and duration of drinking P-value

Patient characteristic
Age Continuous OR (95% CI) 1.00 (0.92−1.07) 0.892
Mental-health-related measures
Current depressive score (BDI-II) Continuous OR (95% CI) 1.14 (1.02−1.28) 0.025 1.14 (1.00−1.30) 0.056
Having PTSD Not having PTSD OR (95% CI) 7.92 (1.21−51.84) 0.031 8.82 (1.12−69.54) 0.039

OR, odds ratio; CI, confidence interval; BDI, Beck Depression Inventory; PTSD, post-traumatic stress disorder.

Table 5 Logistic regression model of lifetime suicide attempt among male patients with alcohol use disorder (AUD) (n = 82)

Reference Unadjusted P-value

Model 1a

P-values

Model 2a

P-value

Adjusted for lifetime
major depression

and age

Adjusted for
duration of

drinking and age

Patient characteristic
Age Continuous OR (95% CI) 1.00 (0.96−1.05) 0.897
Mental-health-related measures
Had lifetime major depression Never had OR (95% CI) 3.68 (0.97−13.91) 0.055 4.27 (1.05−17.47) 0.043
Panic disorder lifetime Absence OR (95% CI) 3.32 (1.17−9.44) 0.025 2.79 (0.91−8.58) 0.074 3.05 (0.99−9.41) 0.053
Social phobia Absence OR (95% CI) 2.80 (0.89−8.77) 0.077 2.02 (0.59−6.91) 0.265 4.17 (1.16−15.02) 0.029
Presence of childhood sexual abuse Absence OR (95% CI) 4.48 (1.04−19.33) 0.044 4.62 (1.07−19.93) 0.040 4.88 (1.14−20.89) 0.033
Having antisocial personality disorder Not having OR (95% CI) 3.17 (1.00−10.10) 0.051 5.72 (1.30−25.16) 0.021 6.69 (1.50−29.76) 0.013
AUD-related factors
Self-report measures
Duration of drinking (years) Continuous OR (95% CI) 1.05 (1.00−1.11) 0.031 1.06 (1.01−1.12) 0.029
History of delirium tremens No history OR (95% CI) 3.36 (1.16−9.69) 0.025 2.83 (0.95−8.41) 0.061
Severity of dependence scale Continuous OR (95% CI) 1.39 (1.07−1.80) 0.013 1.38 (1.05−1.81) 0.020
Biological measures
Level of prolactin (mU/L) Continuous OR (95% CI) 0.99 (0.98−1.00) 0.056 0.99 (0.98−1.00) 0.042

OR, odds ratio; CI, confidence interval.
aModel 1 was adjusted for age and lifetime major depression. Model 2 was adjusted for age and duration of drinking.
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sex.11 Reports from the literature suggest that childhood sexual
abuse is a risk factor for AUD as well as for suicidal behaviour.38

In our study, all females had experienced childhood and adult
trauma; thus, its effect on suicide attempt could not be detected.
In addition, we found that the presence of ASPD in males was asso-
ciated with suicide attempt. This was consistent with the findings of
a study of male veterans with AUD.39 Furthermore, impulsivity and
aggression, which are key features of ASPD, have been reported as
important risk factors for suicidal behaviour in AUD patients.40

The association of ASPD with suicide attempt in males persisted
even after adjusting for childhood sexual abuse. In female AUD
patients, only one patient had ASPD; therefore, our study was
underpowered to find an association of ASPD with suicide attempt.

Among the AUD-related variables, we found that a longer dur-
ation of drinking was related to suicide attempt in males, consistent
with the findings of studies that examined suicide risk41 and suicide
ideation12 in sex-unstratified samples. We propose two possible
explanations for the association of longer duration of drinking
with suicide attempt. First, a longer duration of drinking may
reflect a longer duration of mental-health-related problems that
are associated with AUD but also with suicide. Second, a longer dur-
ation of drinkingmight have eventuated neurobiological alterations,
such as dopaminergic and serotonergic dysfunction, which in turn
potentiate suicidal behaviour.42 Furthermore, studies have reported
an association of AUD-related variables with suicidal ideas and
attempts in females,23,25 but we did not find this in our study.

Among the males, we also found an association of a history of
delirium tremens with suicide attempt. This is consistent with find-
ings from studies not stratified by sex.43 However, many case studies
that have reported self-mutilation associated with delirium tremens
were based on males.44,45 In our study, only three of the female par-
ticipants had a history of delirium tremens, which was probably not
enough to detect the influence of delirium tremens in females.
Strengthening our finding of the association of a history of delirium
tremens with suicide attempt, we also found that suicide attempt
was associated with greater AUD severity in male AUD patients.
Many previous studies report similar findings, even if they did
not stratify by sex.3,11

In addition, a lower level of prolactin was associated with suicide
attempt in male AUD patients. An earlier study demonstrated that
lower levels of prolactin could predicted suicide attempt in female
psychiatric patients.46 As mentioned earlier, levels of prolactin
may be related to dopamine and serotonin, with the former
having an inhibitory effect and the latter a stimulatory effect on
prolactin release.17 It has been proposed that a combination of
low serotonin and high dopamine function serves as a neurobio-
logical trait in predisposing impulsive aggression, and this in turn
is associated with suicidality.47 Moreover, impulsive aggression is
characteristic of ASPD, and in our study ASPD was also related to
suicide attempt. Collectively, our finding of lower prolactin and
the presence of ASPD being associated with suicide attempt only
in male AUD patients may indicate that males had made more
impulsive suicide attempts than female AUD patients.

Limitations and implications

The major strength of this study was the comprehensiveness of cov-
ariates from several domains for investigating the sex-based associa-
tions of suicide attempt. However, especially among females, the
study suffered from underpowering as well as ceiling effects for
some variables, increasing its vulnerability towards type II statistical
errors. In addition, we observed wide 95% confidence intervals for
some of the variables, such as PTSD among females, and childhood
sexual abuse and ASPD among males, reflecting a greater degree of
uncertainty of the estimates, possibly owing to the low sample sizes

for these variables. Moreover, some variables relevant to suicide
attempt, such as frequency and recency of suicide attempt, presence
of borderline personality disorder, family history of suicide, inter-
personal stress and negative life events, were not investigated in
the current study. Another limitation of the study was the lack of
distinction between proximal and distal risk factors for suicide
attempt. Our study suggests that suicide prevention interventions
among AUD patients would benefit from a sex-based understand-
ing of the risk factors. Furthermore, whereas the existing literature
on suicide attempt among AUD patients focuses more on alcohol
intoxication and current withdrawal symptoms as risk factors, our
findings suggest that future studies need to focus additionally on
more enduring AUD-related factors. Our preliminary findings on
sex-specific factors associated with suicide attempt in AUD patients
need to be replicated by larger studies, especially by those that are
adequately powered for female AUD patients.

In conclusion, the prevalence of suicide attempt in female and
male AUD patients was similar, but the factors associated with
suicide attempt were different. Whereas mental-health-related
factors were associated with suicide attempt in both sexes, AUD-
related factors were related to suicide attempt only in males. In
addition, there were differences within the mental-health-related
factors associated with suicide attempt in males and females. More
often, lifetime mental-health-related factors were significant for
males, whereas only current mental-health-related factors were sig-
nificant for females. Association of suicide attempt with current
depressive symptoms and PTSD in female AUD patients may indi-
cate the presence of a more frequent or long-lasting psychopathology
in females contributing to their diathesis for suicide attempt.
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