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A B S T R A C T

Suicide is a leading cause of death among United States veterans. Although aggression is common among vet
erans and represents a strong predictor of suicidal behaviors in civilians, it is seldom studied among veterans. The 
scant existing research on aggression and suicide in veterans is limited by its restricted examination of the full 
range of suicidal behavior, oversimplification of suicide attempt history (no attempt vs. attempt), and its focus on 
physical aggression rather than examining both physical and verbal aggression as unique correlates of suicide. 
The current study addresses these gaps in a sample of veterans at high-risk for suicide. Participants (N = 207) 
were recruited as part of a larger clinical trial examining a suicide intervention; the current study uses the 
baseline data. Veterans completed a self-report measure of physical and verbal aggression and a clinician- 
administered interview of suicidal behaviors. Logistic regression models indicated that aggression was unre
lated to the presence of suicide attempts or behaviors in this high-risk sample. However, count models suggested 
that physical and verbal aggression were related to a greater number of suicide attempts, and physical aggression 
was related to a greater number of suicidal behaviors. The current findings align with civilian research suggesting 
aggression is a risk factor for frequent suicide attempts. Further research is needed to better understand this 
association, particularly in determining whether aggression plays a causal role in suicide behaviors in veterans.

1. Background

Suicide is a leading cause of death among veterans (U.S. Department 
of Veterans Affairs, 2023), and suicide prevention is the top clinical 
priority of the Department of Veterans Affairs (VA; U.S. Department of 
Veterans Affairs, 2019). Yet from 2020 to 2021, the U.S. veteran suicide 
rate increased by 11.6 %, more than doubling the suicide rate increase of 
4.5 % among non-veteran U.S. adults (U.S. Department of Veterans Af
fairs, 2023). Aggression represents a key predictor of suicide attempts 
among civilians (Gvion and Levi-Belz, 2018) and active-duty military 
personnel (Schafer et al., 2022). Aggression is also common among 
veterans (Elbogen et al., 2012), but it is seldom studied as a predictor of 
veteran suicide. The current study extends existing research by 

examining the association between aggression and suicide attempts in a 
sample of veterans at high-risk for suicide.

1.1. Aggression and suicidal behaviors

A wealth of research among civilians identifies aggression as a pre
dictor of suicidal behaviors (Gvion, 2018; McCloskey and Ammerman, 
2018). In fact, the association between aggression and suicide is so 
robust among civilians that aggression is recognized as a primary 
attribute of a common suicide phenotype: one characterized by high 
levels of aggression and frequent suicide attempts (Oquendo et al., 2021; 
Stanley et al., 2019). Related constructs such as anger (a common pre
cursor to aggression) are also associated with suicide attempts (Dillon 
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et al., 2020). Several theories offer explanations for the association be
tween aggression and suicide, including shared genetic risk (Mann et al., 
2009), common underpinnings in psychopathology (Gvion and Apter, 
2011), and a causal link through the deleterious consequences of 
aggression (i.e., damage to interpersonal relationships, loss of employ
ment, incarceration; Conner et al., 2003).

Aggression may also be an important predictor of suicide attempts in 
military samples. In a recent meta-analysis of longitudinal suicide risk 
factors among military personnel, aggression emerged as one of the five 
strongest predictors of dying by suicide among active-duty personnel 
(Schafer et al., 2022). Notably, the authors did not identify any studies 
using veteran samples. This stands in stark contrast to the high preva
lence rates of aggression among veterans, with 33% of post-9/11 vet
erans engaging in physical aggression (e.g., kicking, slapping, using 
fists) and 11% engaging in severe violence (e.g., using a weapon against 
someone) in the past year (Elbogen et al., 2012).

Only a handful of cross-sectional studies have documented a positive 
association between aggression and suicide attempts among veterans 
(McGlade et al., 2021; Watkins et al., 2017), with one exception (Varker 
et al., 2022). Additionally, no studies on aggression and suicide among 
veterans have considered the range of suicidal behaviors, such as 
aborted or interrupted attempts. Aborted and interrupted attempts 
occur when an individual initiates an action to end their life, but is 
stopped by themselves or someone else (Posner et al., 2011). Individuals 
who report aborted and interrupted attempts are at risk for suicide at
tempts (Chu et al., 2023), and there are few differences in risk factors for 
interrupted, aborted, and suicide attempts (Burke et al., 2016). Though 
it seems likely aggression is positively associated with the range of 
suicide behaviors, this suggestion has not been tested.

Furthermore, prior research on the association between aggression 
and suicide attempts among veterans measures suicide attempts as a 
binary variable rather than assessing the number of suicide attempts. 
Given that aggression is associated with making frequent suicide at
tempts among civilians (Oquendo et al., 2021; Stanley et al., 2019), it 
seems likely that aggression is associated with both the presence and 
number of suicidal behaviors among veterans. Most of the existing 
research with veterans has explored the association between physical 
aggression and suicide. Though often co-occurring, physical aggression 
and verbal aggression are distinct (Dewi and Kyranides, 2022; Hill
brand, 2001). Thus, whether different forms of aggression are uniquely 
associated with suicidal behaviors among veterans remains unknown. 
Finally, although one study has examined the co-occurrence of aggres
sion and suicide attempts in a clinical sample (Watkins et al., 2017), no 
studies have done so in samples of veterans at high-risk for suicide. 
Given that veterans at high-risk for suicide are a subpopulation of 
clinical interest in VA, identifying aggression as a correlate of suicide 
behaviors will aid in better characterizing this group.

1.2. Current study

The current study extends our understanding of the association be
tween aggression and suicidal behaviors among veterans by: examining 
this association across both suicide attempts and total suicidal behaviors 
(including suicide attempts, aborted attempts, and interrupted at
tempts), testing this association with the presence and number of sui
cidal behaviors, exploring the independent associations between verbal 
and physical aggression with suicidal behaviors, and using a sample of 
veterans at high-risk for suicide. We hypothesized that: 1) both physical 
aggression and verbal aggression would be independently, positively 
associated with the presence of suicide attempts and total suicidal be
haviors, and 2) physical aggression and verbal aggression would be 
independently, positively associated with a greater number of suicide 
attempts and total suicidal behaviors.

2. Method

2.1. Participants

Participants were recruited as part of a parent study evaluating a 
suicide safety planning intervention; the current study uses baseline data 
from that trial. Veterans were recruited across four VA sites: three 
located in the northeast and one in the southwest. Study staff recruited 
participants through local VA electronic medical records and clinician 
referrals. To be eligible for the study, veterans must have been deemed 
at high-risk for suicidal behaviors, defined as meeting one of the 
following criteria: 1) discharged from an inpatient unit for suicidal 
ideation or attempts within the past month, 2) placed on a VA high-risk 
suicide flag, 3) scored a 3 or higher (out of 5) on the suicidal ideation 
subscale of the Columbia – Suicide Severity Rating Scale (C-SSRS) at 
baseline, or 4) made a suicide attempt in the past year. For further de
tails, see clinicaltrials.gov Identifier NCT03653637. A total of 207 par
ticipants completed the baseline assessment and were included in the 
below analyses.

2.2. Procedures

The institutional review board at each of the participating VA sites 
approved all study procedures. Recruitment and study procedures 
occurred between 2018 and 2023. All study procedures occurred in 
person at the local VA site prior to 2020; study procedures were moved 
to VA-approved virtual platforms in March 2020. Veterans provided 
informed consent prior to their baseline appointment. Participants were 
compensated $75 for completion of their baseline assessment.

2.3. Measures

2.3.1. Aggression
Veterans reported on their trait aggression using the Physical 

Aggression and Verbal Aggression subscales of the Buss-Perry Aggres
sion Questionnaire (BPAQ; Buss and Perry, 1992). Participants were 
asked to rate how characteristic each item was of them on a 5-point scale 
ranging from not at all like me (1) to very much like me (5). The Physical 
Aggression subscale includes 9 items (e.g., “Given enough provocation, I 
may hit another person”), and the Verbal Aggression subscale includes 5 
items (e.g., “When people annoy me, I may tell them what I think of 
them”). Subscale scores are summed with higher scores indicating 
greater aggression; reliability in the current sample was α = .83 (95 % CI 
[0.80, 0.87]) for physical aggression and α = .73 (95 % CI[0.68, 0.79]) 
for verbal aggression.

2.3.2. Suicidal behaviors
Veterans indicated their past year suicidal behaviors on the C-SSRS 

(Posner et al., 2011), a clinician administered interview of suicide. 
Participants indicated the number of suicide attempts, aborted attempts, 
and interrupted attempts they had made in the past year. We created 
four scores from C-SSRS interviews. First, we created a presence of 
suicide attempts score (0 = no suicide attempts in the past year, 1 = one 
or more suicide attempts in the past year). Second, we created a number 
of suicide attempts score representing the number of reported suicide 
attempts. Third, we created a presence of total suicidal behaviors score 
by combining reports across suicide attempts, aborted attempts, and 
interrupted attempts (0 = no suicidal behaviors in the past year, 1 = one 
or more suicidal behaviors). Finally, consistent with previous research 
using the C-SSRS (Miller et al., 2017; Posner et al., 2011), we summed 
the reported number of suicide attempts, aborted attempts, and inter
rupted attempts to create a total suicidal behaviors score.

2.4. Missing data and data analysis plan

About 3% of participants had missing data on the BPAQ, 5% had 
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missing data on suicide attempts, and 6% had missing data on total 
suicide behaviors. We used fully conditional specification multiple 
imputation via the mice package in R (van Buuren and 
Groothuis-Oudshoorn, 2011). We imputed data at the item level using 
predictive mean matching and computed sum scores through passive 
imputation. Per Enders (2022), we included all main study variables in 
the imputation of each other, as well as salient auxiliary variables. We 
imputed 100 datasets and used Rubin’s rules for pooling estimates after 
multiple imputation (Enders, 2022).

In all main analyses, we used standardized scores (z-scores) for 
physical and verbal aggression. To examine hypothesis 1, we fit two 
logistic regressions: one with presence of suicide attempts as the 
outcome and one with presence of total suicidal behaviors as the 
outcome. To examine hypothesis 2, we conducted a similar approach but 
fit zero-inflated negative binomial models. Negative binomial models 
are used for count data when the variance of the dependent variable is 
significantly larger than its mean, and zero-inflated models are used 
when the number of “0” scores likely exceeds the number of zeros ex
pected in a distribution (Yau et al., 2003). A simulation-based power 
analysis indicated that with a sample size of 207, we had sufficient 
power (>0.80) to detect a small effect in logistic regression models 
(difference of 10 % in probability) and negative binomial models (dif
ference of 0.5 in count).

3. Results

3.1. Sample characteristics descriptive statistics

Table 1 presents demographic characteristics and Supplemental 
Table 1 reports military characteristics of the sample. Approximately 
52% of veterans reported at least one suicidal behavior and 33% re
ported a suicide attempt in the past year. The number of total suicidal 
behaviors ranged from 0 to 15 and the number of suicide attempts 
ranged from 0 to 5. Supplemental Table 2 presents descriptive statistics 
and correlations between main study variables. Physical and verbal 
aggression were positively correlated with each other (r = 0.65) and 
with the number of suicide attempts (r = 0.16–0.19), but not other 
suicide related variables (r = 0.07–0.11).

3.2. Association between aggression and presence of suicide attempts and 
behaviors

Neither physical nor verbal aggression were associated with the 
presence of suicide attempts when examined in separate models 
(Table 2). When including both subscales in the same model, neither 
were associated with the presence of suicide attempts. Similarly, phys
ical and verbal aggression were unrelated to the presence of total sui
cidal behaviors in separate models, and neither were associated with 
total suicidal behaviors when entered as concurrent predictors.

3.3. Association between aggression and number of suicide attempts and 
behaviors

Physical aggression and verbal aggression were positively associated 
with the number of suicide attempts when entered in separate models 
(Table 2). When both were entered into the same model, neither were 
related to the number of suicide attempts. Physical aggression was also 
positively associated with the number of total suicidal behaviors when 
entered as the only predictor; however verbal aggression alone was not 
associated with the number of total suicidal behaviors. When physical 
aggression and verbal aggression were entered into the same model, 
neither were related to the number of total suicidal behaviors.

3.4. Exploratory analysis

To explore whether our non-significant findings when physical and 

verbal aggression were entered into models together were due to shared 
variance between physical and verbal aggression, we fit our zero- 
inflated negative binomial models using a composite score of physical 
and verbal aggression (computed by summing the physical aggression 
and verbal aggression items on the BPAQ). The composite aggression 
score was positively associated with number of attempts (B = 0.30, SE =
0.12, 95 % CI[0.06, 0.53), p = .01) but not with number of suicidal 
behaviors (B = 0.20, SE = 0.11, 95 % CI[-0.01, 0.41], p = .06).

Given that suicide behaviors seemed to differ by some demographic 
and military characteristics (e.g., race, ethnicity, employment status, 
and highest military rank; see Table 1 and Supplemental Table 1), we 

Table 1 
Demographic characteristics by report of suicidal behaviors.

Demographic 
characteristic

No suicidal 
behaviors (n =
95)

1+ suicidal 
behaviors (n =
101)

Total sample 
(n = 207)

Age (M and SD) 46.22 (14.37) 45.23 (13.57) 46.13 
(13.88)

Gender
Man 81 (86 %) 82 (81 %) 170 (82 %)
Woman 11 (12 %) 16 (16 %) 28 (14 %)
Not reported 3 (1 %) 3 (1 %) 9 (4 %)

Ethnicity
Hispanic/Latinx 25 (26 %) 42 (42 %) 69 (33 %)
Non-Hispanic/Latinx 63 (66 %) 55 (55 %) 124 (60 %)
Not reported 7 (3 %) 4 (2 %) 14 (7 %)

Race
White 43 (45 %) 35 (35 %) 80 (39 %)
Black or African 
American

33 (35 %) 32 (32 %) 71 (34 %)

Asian American 3 (3 %) 1 (1 %) 4 (2.0 %)
Native American or 
Alaska Native

0 (0 %) 1 (1 %) 1 (1 %)

Multiracial 11 (12 %) 14 (14 %) 26 (13 %)
Other 5 (5 %) 14 (14 %) 19 (9 %)
Not reported 0 (0 %) 4 (2 %) 6 (3 %)

Education
Some high school 2 (2 %) 1 (1 %) 3 (1 %)
High school diploma/ 
GED

30 (32 %) 22 (22 %) 54 (26 %)

Some college or 2-year 
degree

44 (46 %) 57 (56 %) 104 (50 %)

Bachelors Degree 10 (11 %) 17 (17 %) 30 (15 %)
Masters degree 5 (5 %) 0 (0 %) 5 (2 %)
Not reported 4 (2 %) 4 (2 %) 11 (5 %)

Employment
Full-time employment 14 (15 %) 21 (21 %) 36 (17 %)
Part-time employment 2 (2 %) 6 (6 %) 8 (4 %)
Self-employed 2 (2 %) 3 (3 %) 5 (2 %)
Student 6 (6 %) 5 (5 %) 12 (6 %)
Retired 33 (35 %) 18 (18 %) 54 (26 %)
Unemployed 33 (35 %) 43 (43 %) 79 (38 %)
Not reported 5 (2 %) 5 (2 %) 13 (6 %)

Physical aggression (M 
and SD)

16.35 (9.37) 18.23 (8.60) 17.50 (8.96)

Verbal aggression (M 
and SD)

9.63 (4.91) 10.31 (4.76) 10.05 (4.85)

Suicide attempts – 
presence

0 (0 %) 65 (64 %) 65 (31 %)

Suicidal behaviors – 
presence

0 (0 %) 101 (100 %) 101 (49 %)

Suicide attempts – 
number (M and SD)

0 (0) 0.88 (0.90) 0.45 (0.78)

Suicidal behaviors – 
number (M and SD)

0 (0) 1.82 (2.18) 0.93 (1.80)

Note. The amount of missing data differed across demographic variables and 
suicidal behaviors. Therefore, numbers within the same row or column may not 
add to the subsample size or total sample size.
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reran all models while including these as covariates. The pattern of re
sults replicated our main analysis (see Supplemental Table 3).

4. Discussion

The current study broadens the small body of research examining the 
association between aggression and suicidal behaviors among veterans. 
Contrary to our first hypothesis, physical and verbal aggression were not 
meaningfully associated with the presence of suicide attempts or sui
cidal behaviors among high-risk veterans. In support of our second hy
pothesis, physical and verbal aggression were associated with the 
number of suicide attempts when entered in separate models, and 
physical aggression was associated with the number of suicidal behav
iors. However, these effects were quite small. Taken together, these 
findings suggest that aggression is not meaningfully associated with 
whether someone engages in a suicide attempt or behavior, but dem
onstrates a small, positive association with the number of past year at
tempts or behaviors. To our knowledge, the present study represents the 
most comprehensive evaluation of the association between aggression 
and suicide among veterans to date.

Our pattern of findings suggest that aggression may be a marker for 
frequent suicide attempts among high-risk veterans, aligning with 
civilian literature (Oquendo et al., 2021; Stanley et al., 2019). Such 
findings are important given that frequent suicidal behaviors are asso
ciated with lethality of suicidal behaviors, although the direction of this 
association is somewhat debated; some researchers suggests that a 
greater number of suicide attempts is negatively associated with attempt 
lethality (Kim et al., 2020), while others find that individuals who report 
multiple suicide attempts use more lethal means than individuals who 
report a single suicide attempt (Berardelli et al., 2020). Though our 
findings identify aggression as a marker of frequent suicidal behaviors, 
the association between aggression and suicidal behaviors was weak and 
should be interpreted with caution. Additionally, these findings apply to 
veteran at high-risk for suicide and may not generalize to all veterans.

4.1. Limitations

Regarding study limitations, we used cross-sectional data and were 
unable to speak to temporal precedence. Relatedly, the study was not 

designed to examine aggression as a causal mechanism of suicide and 
cannot speak to whether aggression causes suicidal behaviors. Also, our 
measure of aggression assessed trait aggression rather than the occur
rence of discrete behaviors and does not capture the context in which 
aggression occurs. Additional research should attempt to replicate our 
findings using frequency measures of aggressive behaviors and when 
examining aggression across different contexts. Finally, as noted above, 
we recruited a sample of veterans at high-risk for suicide and our find
ings may not be generalizable to veterans across the continuum of sui
cide risk.

4.2. Implications and future directions

Future research should focus on understanding how and why 
aggression is related to the number of suicidal behaviors. For instance, 
further research should explore potential causal mechanisms of this 
association, including underlying mental health concerns (e.g., border
line personality disorder, posttraumatic stress disorder), common risk 
factors (e.g., combat exposure), or shared genetic vulnerability. Relat
edly, our work suggests that findings related to aggression and suicidal 
behaviors are similar, yet not identical, when examining suicide at
tempts compared to suicidal behaviors. Future research should include a 
variety of suicidal behaviors when exploring predictors of suicide. 
Furthermore, there remains a pressing need for longitudinal research on 
the association between aggression and suicide among veterans (Schafer 
et al., 2022) to determine whether aggression predicts suicidal behaviors 
across time.

Clinically, our results suggest that veterans with high levels of 
aggression also report repeated suicide attempts or behaviors. The as
sociation between aggression and number of suicidal behaviors could 
inform strategies for identifying veterans at highest risk for suicidal 
behaviors. Relatedly, clinicians working with veterans at high-risk for 
suicide may consider assessing for aggression and referring to appro
priate clinical services. Though the current findings are promising, they 
underscore the need for significantly more research on aggression and 
suicide among veterans to enhance suicide prevention efforts.

Table 2 
Regression models predicting the presence of suicide attempts and presence of total suicidal behaviors.

Variable Logistic Regression Models Negative Binomial Models

Suicide Attempts Suicidal Behaviors Suicide Attempts Suicidal Behaviors

B (SE) Effect Sizea B (SE) Effect Sizea B (SE) Effect Sizeb B (SE) Effect Sizeb

Intercept − 0.71 (0.15)** [-1.00, 
− 0.41]

– 0.08 (0.14) [-0.21, 
0.37]

– − 0.82 (0.12)** [-1.06, 
− 0.58]

– − 0.08 (0.11) [-0.29, 
0.14]

–

Physical 
aggression

0.15 (0.15) [-0.15, 
0.46]

0.03–0.04 0.20 (0.15) [-0.09, 
0.49]

0.05–0.05 0.26 (0.12)* [0.03, 
0.50]

0.12–0.19 0.22 (0.11)* [0.01, 
0.43]

0.20–0.22

Intercept − 0.71 (0.15)** [-1.01, 
− 0.41]

– 0.08 (0.14) [-0.21, 
0.37]

– − 0.84 (0.12)* [-1.08, 
− 0.59]

– − 0.06 (0.11) [-0.28, 
0.16]

–

Verbal 
aggression

0.20 (0.16) [-0.11, 
0.50]

0.04–0.05 0.12 (0.15) [-0.17, 
0.40]

0.03–0.03 0.31 (0.12)* [0.07, 
0.55]

0.10–0.21 0.14 (0.10) [-0.06, 
0.34]

0.12–0.14

Intercept − 0.71 (0.15)** [-1.01, 
− 0.41]

– 0.08 (0.15) [-0.21, 
0.37]

– − 0.87 (0.12)* [-1.08, 
− 0.59]

– − 0.08 (0.11) [-0.30, 
0.14]

–

Physical 
aggression

0.04 (0.20) [-0.36, 
0.45]

0.01–0.01 0.21 (0.19) [-0.17, 
0.59]

0.05–0.05 0.09 (0.16) [-0.23, 
0.41]

0.01–0.02 0.22 (0.15) [-0.08, 
0.52]

0.18–0.22

Verbal 
aggression

0.17 (0.21) [-0.24, 
0.57]

0.04–0.04 − 0.02 (0.19) [-0.40, 
0.36]

0.00–0.00 0.25 (0.16) [-0.08, 
0.58]

0.10–0.10 0.01 (0.14) [-0.29, 
0.28]

0.00–0.00

*p< .05, **p < .01.
a Effect size represents the change in the predicted proportion of participants endorsing suicide attempts or suicide behaviors as the predictor increases from 1 

standard deviation (SD) below the mean to 1 SD above the mean. For instance, an effect size of 0.03–0.04 suggests that the proportion of participants endorsing a 
suicide attempt ranges from 30 % to 40 % of participants as the predictor increases from − 1 SD to +1 SD.

b Effect size represents the change in the predicted number of reported suicide attempts or suicide behaviors as the predictor increases from − 1 SD to +1 SD. For 
instance, an effect size of 0.12–0.19 suggests that the predictor number of reported suicide attempts ranges from 0.12 attempts to 0.19 attempts as the predictor 
increases from − 1 SD to +1 SD.
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