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Abstract

Objective—The objective of the present study was to use retrospective data to test the hypothesis 

that cannabis dependence would be associated with an increased rate of post-deployment suicide 

attempts.

Methods—Participants included 319 veterans who had deployed to either Iraq or Afghanistan. 

Study procedures involved completion of a structured clinical interview and a battery of self-report 

questionnaires.

Results—As expected, lifetime cannabis dependence was significantly associated with post-

deployment suicide attempts, AOR = 7.963, p = .014, even after controlling for the effects of pre-

deployment suicide attempts, posttraumatic stress disorder, depression, pain, non-cannabis 

substance use disorder, and gender.

Conclusions—While preliminary, our findings provide the first evidence to date that heavy 

cannabis use may be a unique risk factor for post-deployment suicide attempts among veterans.
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Introduction

Military personnel deployed to warzones frequently encounter an array of combat 

experiences that increase their risk for mental health problems, including posttraumatic 

stress disorder (PTSD), depression, and anxiety disorders (Keane et al., 1989; Kimbrel et al., 

2015; Kimbrel et al., 2014b). In turn, the presence of mental health problems appears to 

significantly increase veterans’ risk for both suicide attempts (Jakupcak et al., 2009; Kimbrel 
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et al., 2014a; Kimbrel et al., 2016; Ramsawh et al., 2014) and death by suicide (Bullman and 

Kang, 1994; Ilgen et al., 2012). Substance use disorders (SUDs) are also associated with risk 

for suicide attempts and death by suicide (Borges et al., 2016; Poorolajal et al., 2015). 

Moreover, emerging research suggests that cannabis use disorders (CUD), in particular, may 

be associated with increased risk for suicide attempts among veterans (Kimbrel et al., 2017a; 

Kimbrel et al., 2017b).

The potential association between CUD and suicidal behavior is particularly relevant to Iraq/

Afghanistan-era veterans, as CUD diagnoses rose among veterans by more than 50% from 

2002 to 2009 (Bonn-Miller et al., 2012). There is also evidence that younger veterans who 

served in Iraq and Afghanistan are more likely to use cannabis than other substances or 

alcohol (Bonn-Miller et al., 2012). Veterans report using cannabis to deal with post-

deployment physical and mental health symptoms, such as chronic pain, depression, and 

anxiety (Elliott et al., 2015); however, CUD has also been associated with a range of mental 

and physical health problems among civilians, including suicide attempts (Bellivier et al., 

2011; Borges et al., 2016; Goldman et al., 2010; Joshi et al., 2014). For example, a recent 

meta-analysis found that heavy cannabis use was associated with significantly increased risk 

for suicide attempts in the general population (OR = 3.20, 95% CI: 1.72-5.94; (Borges et al., 

2016)). In addition, a second meta-analysis has demonstrated that lifetime cannabis use 

disorders are associated with increased risk for suicide attempts among adult civilians with 

bipolar disorder (N = 3,439 individuals; Carrà et al., 2014), which is another population at 

high risk for suicide. While none of the studies included in these two meta-analyses were 

comprised of Iraq/Afghanistan-era veterans, Kimbrel et al. (2017a) and Kimbrel et al. 

(2017b) have recently reported a significant association between lifetime history of CUD 

and lifetime history of suicide attempts in Iraq/Afghanistan-era veterans, even after adjusting 

for gender, depression, and non-cannabis substance-use disorders; however, two limitations 

of the latter studies were that they: (a) did not examine whether severity of CUD was 

differentially associated with suicidal behavior; and (b) were unable to determine if CUD 

was specifically associated with post-deployment suicide attempts (i.e., suicide attempts that 

occurred after veterans had returned from their military deployments).

Study Objective

There is a significant need for additional studies aimed at evaluating the association between 

cannabis abuse, cannabis dependence, and suicide attempts (Borges et al., 2016). There is 

also a pressing need to identify predictors of suicidal behavior among veterans (US 

Department of Veterans Affairs, 2016). Accordingly, the objective of the present study was 

to overcome previous limitations by examining if cannabis dependence, a more severe form 

of CUD, was differentially associated with risk for suicide attempts as well as whether 

cannabis dependence would be specifically associated with post-deployment suicide 

attempts. Based upon prior work by Borges et al. (2016) indicating that heavy cannabis use 

is most strongly associated with suicidal behavior, we hypothesized that: (a) cannabis 

dependence would be more strongly associated with suicide attempts than cannabis abuse, 

and that (b) cannabis dependence would be associated with post-deployment suicide 

attempts, even after accounting for the influence of other known risk factors for suicide 
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attempts, including gender, major depressive disorder, PTSD, non-cannabis substance use 

disorders, pain, and history of pre-deployment suicide attempts.

Methods

Participants

Participants included 319 Iraq/Afghanistan-era veterans who served in the military after 

September 11, 2001. Participants were recruited through mailings, advertisements, and 

clinician- referrals. Participants’ ages ranged from 21 to 67 (M = 39.6, SD = 10.6) years of 

age. The majority of participants were male (n = 261, 81.8%) and Black/African American 

(n = 161, 50.5%) or White (n = 122, 38.2%). Approximately 5% (n = 16) of the sample 

identified as Hispanic/Latino.

Procedures

All procedures were approved by the local Institutional Review Board, and written informed 

consent was obtained from all participants before any study procedures were completed. 

Participation consisted of completion of a structured clinical interview and a battery of self-

report questionnaires.

Measures

Lifetime major depressive disorder (MDD), non-cannabis substance use disorder (SUD), and 

cannabis use disorder (CUD) were assessed using the Structured Clinical Interview for 

DSM-IV-TR Axis I Disorders (SCID; First et al., 1996). PTSD was assessed with the 

Clinician Administered PTSD Scale for DSM-IV (Blake et al., 1995). Diagnostic interviews 

were administered by licensed clinical psychologists or staff working under the supervision 

of a licensed clinical psychologist. Reliability among the interviewers was excellent (Fleiss’ 

kappa = 0.92 for lifetime psychiatric disorders on fidelity training videos). To reduce the 

number of covariates included in the model, a dichotomous non-cannabis lifetime SUD 

variable was created by combining lifetime abuse and dependence diagnoses together for all 

alcohol and non-cannabis illicit substances, with the exception of nicotine. Using this 

methodology, 6% (n = 20) met lifetime criteria for one or more non-cannabis SUDs.

A composite lifetime PTSD-depression variable (“0” = no lifetime history of PTSD or 

depression; “1” = a lifetime history of PTSD or depression; “2” = a lifetime history of PTSD 

and depression) was also included as a covariate in the logistic regression analyses due to 

recent findings indicating that cannabis use is associated with both PTSD and depression 

among veterans (Gentes et al., 2016) and that co-occurring PTSD-depression may be a 

particularly strong risk factor for suicide attempts in Iraq/Afghanistan-era veterans (Kimbrel 

et al., 2016). In the present study, 23% (n = 72) of the sample met lifetime criteria for PTSD, 

36% (n = 115) met lifetime criteria for depression, and 13% (n = 42) met lifetime criteria for 

both PTSD and depression.

High levels of self-reported pain were assessed using the methodology of Naylor and 

colleagues (2017). Specifically, any participants who self-reported high levels of pain [i.e., a 

score of 3 or 4 on a 5-point scale that ranges from 0 (not at all) to 4 (extremely)] due to 
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headaches, low back pain, or muscle soreness on the Symptom Checklist 90-R (Derogatis & 

Savitz, 1999) were categorized as having significant levels of pain (i.e., 0 = no/low levels of 

pain; 1 = high levels of pain present). Using this methodology, 40% (n = 129) of the present 

sample met criteria for high levels of pain.

History of suicide attempts was assessed retrospectively with a series of questions that 

inquired whether participants had made a suicide attempt before, during, between, or after 

any of their previous deployments. Specifically, participants were asked to indicate if the 

statement “I attempted suicide” applied to them during each of these four time periods. A 

total of 38 (11.9%) separate lifetime suicide attempts were reported on this scale, including 

10 (3%) pre-deployment suicide attempts, 4 (1.3%) suicide attempts that occurred during 

deployment, 5 (1.6%) suicide attempts that occurred between deployments, and 19 (6.0%) 

post-deployment suicide attempts. In addition, three participants reported having made 

attempts during two separate time periods. Thus, a total of 35 (10.9%) veterans who 

participated in the present study reported having made one or more suicide attempts during 

their lifetime.

Data Analysis Plan

Chi-square tests were used to assess the bivariate association between cannabis abuse, 

cannabis dependence, and pre-deployment suicide attempts, post-deployment suicide 

attempts, and lifetime suicide attempts. Suicide attempts occurring during (n=4) and 

between deployments (n=5) were not examined separately in any of the analyses due to low 

base rates; however, note that suicide attempts occurring during and between deployments 

were included in the calculation of the lifetime suicide attempts variable (n=35). Logistic 

regression was used to test the association between cannabis abuse, cannabis dependence, 

and lifetime suicide attempts, pre-deployment suicide attempts, and post-deployment suicide 

attempts after controlling for gender, PTSD-MDD, pain, and non-cannabis SUD (including 

alcohol). An additional model predicting post-deployment suicide attempts was also run in 

which pre-deployment suicide attempt history was included as an additional covariate.

Results

Cannabis abuse (9.4%) and cannabis dependence (3.8%) were examined separately in order 

to test our first hypothesis. As expected, veterans with a lifetime history of cannabis 

dependence reported the highest overall rates of pre-deployment suicide attempts, χ2 (2) = 

8.083, p = .018, post-deployment suicide attempts, χ2 (2) = 9.567, p = .008, and lifetime 

suicide attempts, χ2 (2) = 7.716, p = .021 (Figure 1). Follow-up chi-square tests revealed 

that rates of suicide attempts did not differ significantly between veterans with a history of 

cannabis abuse and veterans with no history of CUD (all p’s ≥ .34). In contrast, veterans 

with a history of cannabis dependence reported significantly higher rates of pre-deployment 

suicide attempts, χ2 (1) = 6.341, p = .012, post-deployment suicide attempts, χ2 (1) = 9.689, 

p = .002, and lifetime suicide attempts, χ2 (1) = 7.723, p = .005, than veterans with no 

history of CUD.

Given the lack of bivariate associations observed between lifetime cannabis abuse and 

suicide attempts, the logistic regression analyses were limited to models examining lifetime 
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cannabis dependence as a predictor. Consistent with our second hypothesis, lifetime 

cannabis dependence was associated with lifetime history of suicide attempts, adjusted odds 

ratio (AOR) = 5.135, p = 0.018, pre-deployment suicide attempts, AOR = 8.527, p= .022, 

and post-deployment suicide attempts, AOR = 7.746, p = .011, after adjusting for the effects 

of gender, PTSD-MDD, pain, and non-cannabis SUD (see Table 1). An additional model 

was also run in which post-deployment suicide attempts served as the dependent variable, 

and pre-deployment suicide attempt history was included as a covariate along with gender, 

PTSD-MDD, pain, and non-cannabis SUD. As expected, lifetime cannabis dependence 

continued to be associated with post-deployment suicide attempts in this model as well, 

AOR = 7.963, p = .014 (see Table 1).

Discussion

The rate of death by suicide is three times higher among U.S. veterans compared with the 

general population rate for U.S. adults (39.0/100,000 vs. 13.0/100,000; US Department of 

Veterans Affairs, 2016). Indeed, the most recent data available suggest that, on average, 20 

veterans die by suicide in the U.S. each day (US Department of Veterans Affairs, 2016). 

Thus, there is a pressing need to identify novel risk factors that may potentially increase risk 

for suicidal behavior within this important subset of the population. The findings from the 

present study provide additional evidence that heavy lifetime cannabis use is positively 

associated with suicide attempts among veterans. Notably, the present research expands on 

prior research conducted among veterans in two important ways. First, the current findings 

indicate that veterans with lifetime cannabis dependence (using DSM-IV parlance) or 

moderate to severe CUD (using DSM-5 parlance) appear to be at the greatest risk for suicide 

attempts, as no association was observed between lifetime cannabis abuse and any of the 

suicide attempt history variables. In contrast, lifetime cannabis dependence was reliably 

associated with all of the suicide attempt history variables examined. Second, the present 

findings demonstrate for the first time that lifetime cannabis dependence is specifically 

associated with post-deployment suicide attempts among Iraq/Afghanistan-era veterans, 

even after accounting for the effects of gender, PTSD-depression, pain, non-cannabis SUD, 

and pre-deployment suicide attempts.

As noted above, the potential association between lifetime CUD and suicidal behavior is 

particularly relevant to Iraq/Afghanistan-era veterans, as rates of CUD diagnoses have risen 

by more than 50% within this population from 2002 to 2009 (Bonn-Miller et al., 2012). 

Many veterans report using cannabis to deal with post-deployment mental health issues; 

however, the findings from the present research suggest that cannabis dependence may have 

the paradoxical effect of increasing veterans’ risk for suicidal behavior (Kimbrel et al., 

2017b). Accordingly, in addition to conducting a thorough safety assessment, we 

recommend that clinicians working with veterans also carefully assess patients for cannabis 

dependence and other substance use disorders and proactively treat these conditions when it 

is feasible to do so (Kimbrel et al., 2017a).
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Study Limitations

The present findings should be interpreted within the context of several limitations. For 

example, due to its retrospective design, causal relationships cannot be inferred from the 

current study. In addition, because of our interest in determining when suicide attempts 

occurred in relation to deployment status, a novel assessment of suicide attempts was used in 

the present study which asked whether participants had attempted suicide before, during, 

between, or after their deployments; however, our findings should be interpreted cautiously, 

given that this methodology has not been independently validated. In particular, it is possible 

that our use of a single item could have resulted in other suicidal behaviors (e.g., aborted 

suicide attempts) being mistakenly included in the suicide attempt variable. Thus, future 

research studies on this topic might consider using clinical interviews that could provide a 

more nuanced assessment of lifetime history of suicide attempts in relation to veterans’ 

history of deployments. Another limitation of our assessment approach was that CUD was 

not chronologically-anchored to deployment status or military service. Thus, it is impossible 

for us to determine whether CUD preceded suicide attempts or vice versa. While the finding 

that lifetime cannabis dependence was associated with both pre-deployment and post-

deployment suicide attempts mitigates this concern to some degree, prospective research is 

still needed to determine if cannabis dependence is prospectively associated with suicide 

attempts in Iraq/Afghanistan-era veterans. An addition limitation concerns the relatively low 

rates of CUD and suicide attempts observed in this sample, which likely limited statistical 

power. Thus, replication of these findings in larger samples of veterans is needed to provide 

more stable estimates of the observed effects.

Despite these limitations, the present study provides important insights into the potential 

influence of cannabis dependence on suicide risk among veterans. Many returning veterans 

face multiple, potentially compounding suicide risk factors, such as comorbid psychiatric 

and substance use disorders and low levels of social support (e.g., Debeer et al., 2014; Ilgen 

et al., 2012; Kimbrel et al., 2014b; Kimbrel et al., 2016; US Department of Veterans Affairs, 

2016). As a result, rates of CUD diagnoses have steadily risen within this population (Bonn-

Miller et al., 2012), as many veterans with mental health problems, such as PTSD, chronic 

pain, depression, and anxiety report using cannabis to deal with post-deployment physical 

and mental health symptoms (e.g., Elliott et al., 2015; Gentes et al., 2016). In contrast with 

the growing public sentiment that cannabis is harmless (Hasin, 2018), the findings from the 

present research suggest that cannabis dependence may be an important, independent risk 

factor for suicide attempts among veterans, and that additional research aimed at 

prospectively examining the influence of cannabis dependence on suicide risk among this at-

risk population is needed.
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Figure 1. 
Association between Cannabis Abuse, Cannabis Dependence, and Suicide Attempts among 

Iraq/Afghanistan-era Veterans

Adkisson et al. Page 9

Arch Suicide Res. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adkisson et al. Page 10

Ta
b

le
 1

Su
m

m
ar

y 
of

 th
e 

L
og

is
tic

 R
eg

re
ss

io
n 

M
od

el
s 

Pr
ed

ic
tin

g 
Su

ic
id

e 
A

tte
m

pt
s 

am
on

g 
Ir

aq
/A

fg
ha

ni
st

an
-e

ra
 V

et
er

an
s

A
dj

us
te

d 
O

dd
s 

R
at

io
s

V
ar

ia
bl

e 
N

am
e

L
if

et
im

e 
Su

ic
id

e 
A

tt
em

pt
s

P
re

-D
ep

lo
ym

en
t 

Su
ic

id
e 

A
tt

em
pt

s
P

os
t-

D
ep

lo
ym

en
t 

Su
ic

id
e 

A
tt

em
pt

s
P

os
t-

D
ep

lo
ym

en
t 

Su
ic

id
e 

A
tt

em
pt

s

G
en

de
r 

(0
 =

 F
em

al
e;

 1
 =

 M
al

e)
1.

66
1

0.
74

2
2.

72
6

2.
72

2

PT
SD

-D
ep

re
ss

io
n

1.
01

8
0.

52
3

1.
13

5
1.

13
5

Pa
in

2.
67

5*
1.

86
3

3.
25

4*
3.

28
5*

N
on

-C
an

na
bi

s 
Su

bs
ta

nc
e 

U
se

 D
is

or
de

r
2.

38
5*

1.
87

2
3.

56
1*

3.
55

7*

C
an

na
bi

s 
D

ep
en

de
nc

e
5.

13
5*

8.
52

7*
7.

74
6*

7.
96

3*

Pr
e-

D
ep

lo
ym

en
t S

ui
ci

de
 A

tte
m

pt
s

–
–

–
0.

86
2

N
ot

e:

* p 
<

 .0
5.

Arch Suicide Res. Author manuscript; available in PMC 2020 October 01.


	Abstract
	Introduction
	Study Objective

	Methods
	Participants
	Procedures
	Measures
	Data Analysis Plan

	Results
	Discussion
	Study Limitations

	References
	Figure 1
	Table 1

