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Abstract

The present study examined the association between cumulative exposure to suicide attempts and 

deaths and suicidal behavior in a sample of 61 professional firefighters. On average, firefighters 

reported 13.1 (SD=16.6) exposures over the course of their lifetime. Cumulative exposure to 

suicide attempts and deaths was positively correlated with suicidal behavior (r = 0.38, p = 0.004). 

Moreover, firefighters with 12+ exposures were more likely to screen positive for risk of suicidal 

behavior (OR = 7.885, p = 0.02). Additional research on the potential impact of cumulative 

exposure to suicide attempts and deaths on firefighters’ health and safety is needed.
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There are currently around 1.1 million firefighters in the United States (National Fire 

Protection Association, 2015). These brave men and women routinely respond to life-

threatening situations, such as fires, motor-vehicle accidents, and medical emergencies, 

including suicide attempts and deaths (Corneil et al., 1999; Stanley et al., 2015). While the 

prevalence of death by suicide among firefighters is not currently known, there is growing 

concern that firefighters may be at increased risk for suicidal behavior due to: (1) multiple 
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instances of suicide clustering among firefighters during the past five years (Finney et al., 

2015); (2) recent survey findings indicating high rates of suicidal behavior among 

firefighters (Stanley et al., 2015); and (3) prior research suggesting that firefighters are at 

elevated risk for mental health conditions known to increase risk for suicide and suicidal 

behavior (e.g., Corneil et al., 1999; North et al., 2002).

An additional risk factor for suicidal behavior that has only recently begun to be explored 

among firefighters is exposure to suicide attempts and deaths (Stanley et al., 2015). The 

Interpersonal Theory of Suicide suggests that cumulative exposure to suicide attempts and 

death should increase firefighters’ risk for suicidal behavior by increasing their acquired 

capability for suicide (Joiner, 2005, Van Orden et al., 2010). Acquired capability can be 

defined as increased tolerance of physical pain as well as decreased fear of death and/or 

bodily harm (Joiner, 2005; Nock et al., 2006). Consistent with the Interpersonal Theory of 

Suicide, there is substantial evidence that repeated exposure to painful and provocative 

experiences (e.g., nonsuicidal self-injury, exposure to suicide) is associated with both 

acquired capability for suicide and suicidal behavior (e.g., Stanley et al., 2015; Van Orden et 

al., 2010; Willoughby et al., in press).

Prior research suggests that 7–47% of individuals in the general population have been 

exposed to at least one suicide death (e.g., Cerel et al., 2013, 2015; Crosby & Sacks, 2002; 

Leonard & Flinn, 1972) and that 19–64% have been exposed to at least one suicide threat or 

attempt (Cerel et al., 2013; Leonard & Flinn, 1972; Randall et al., 2015). Furthermore, 

multiple studies suggest that exposure to suicide attempts and deaths increases risk for 

suicidal behavior (Cerel et al., 2015; Pitman et al., 2014; Stanley et al., 2015; Van Orden et 

al., 2010). Cerel and colleagues (2015) found that 47% of veterans had known someone that 

had died by suicide at some point during their lifetime. Moreover, veterans that knew 

someone that had died by suicide were approximately twice as likely to have diagnosable 

depression (OR = 1.92) and anxiety (OR = 2.37). They were also significantly more likely to 

report suicidal ideation (9.9% vs. 4.3%).

Of most relevance to the current study, Stanley and colleagues (2015) recently examined the 

effects of exposure to suicide attempts and deaths on firefighters’ risk for suicidal behavior. 

This study found that 92% of firefighters had responded to a suicide attempt on the job, and 

that 88% of firefighters had responded to a suicide death on the job. In addition, having ever 

responded to a suicide attempt (OR = 2.73) and having ever responded to a suicide death 

(OR = 1.71) were both associated with suicidal ideation. History of responding to a suicide 

death was also associated with increased risk for suicide attempts (OR = 2.00). Thus, 

Stanley et al.’s important study demonstrated for the first time that a single occupational 

exposure to a suicide attempt or death is associated with increased risk for suicidal behavior 

among firefighters.

Objective and Hypothesis

To date, the association between exposure to suicide attempts and deaths and risk for 

suicidal behavior among firefighters identified by Stanley and colleagues (2015) has not 

been independently replicated. In addition, several other important questions concerning the 
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relationship between exposure to suicide attempts and death and risk for suicidal behavior 

among firefighters remain unanswered. For example, it is not currently known if firefighters’ 

cumulative exposure to suicide attempts and deaths (i.e., their total “dose” of exposure to 

suicide attempts and deaths) is associated with suicidal behavior, as Stanley et al. (2015) 

only reported if participants had “ever” responded to a suicide attempt or death (i.e., suicide 

exposure was dichotomized as present/absent). However, given the high rates of 

endorsement of occupational exposure to suicide attempts (92%) and deaths (88%) reported 

by Stanley et al. (2015), it seems likely that many firefighters (especially those that provide 

emergency medical services) have likely been exposed to numerous suicide attempts and 

deaths; however, the potential impact of cumulative exposure to suicide attempts and deaths 

on firefighters’ risk for suicidal behavior has not yet been assessed. Consistent with the 

Interpersonal Theory of Suicide (Joiner, 2005, Van Orden et al., 2010), we hypothesized that 

greater cumulative lifetime exposure to suicide attempts and deaths would be associated 

with greater risk for suicidal behavior in firefighters.

Another key question that has not yet been studied among firefighters is whether cumulative 

exposure to suicide attempts and deaths is predictive of suicidal behavior above and beyond 

perceived closeness to the victim, as prior research suggests that perceived closeness to 

victims of death by suicide is associated with depression, anxiety, prolonged grief, and self-

identified survivor status (Cerel et al., 2013, 2015). Thus, it is possible that exposure to 

suicide attempts and deaths among individuals that firefighters are psychologically close 

with (e.g., family members, friends, co-workers) might have a greater impact on their risk 

for suicidal behavior than occupational exposures to suicide attempts and deaths from 

individuals that firefighters have never met before. The only prior study to examine suicide 

exposure among firefighters (i.e., Stanley et al., 2015) did not consider the potential impact 

of non-work related suicide exposures (e.g., exposure to suicide attempts or deaths by family 

members, friends, or colleagues). Consistent with the Interpersonal Theory of Suicide, 

which suggests that overall cumulative exposure to suicide attempts and deaths is critical for 

the development of acquired capability (e.g., Joiner, 2005), we hypothesized that cumulative 

exposure to suicide attempts and deaths would predict suicidal behavior above and beyond 

perceived psychological closeness to the victim. Notably, this hypothesis is consistent with a 

recent study of suicide contagion in adolescents that found that personally knowing victims 

did not substantially alter the impact of suicide exposure on adolescents’ risk for suicidal 

behavior (Swanson & Colman, 2013).

Methods

Study Design

The data for the current study were collected as part of a study aimed at developing a 

standard operating procedure (SOP) for suicide postvention in fire service (Gulliver et al., in 

press). Specifically, as part of the SOP development and refinement process, we recruited 61 

firefighters to participate in focus groups aimed at providing us with feedback concerning 

potential barriers to implementing the proposed SOP we had developed in order to further 

refine and improve this product (Gulliver et al., in press). Six focus groups were conducted 

in three large U.S. fire departments (two focus groups per department) that had strong peer 
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support programs, but did not yet have a suicide postvention SOP in place. Prior to 

participating in the focus groups, participants were asked to complete a brief battery of 

questionnaires that included the measures used in the current study.

Participants

A total of 61 firefighters were recruited from three different U.S. fire departments to 

participate in the current study. To be included in the study, participants had to have been a 

firefighter at some point during their life and willing to learn about suicide postvention 

procedures and practices. Exclusion criteria included: (1) inability to complete the study 

procedures as required; (2) impairment or distress at the time of the assessment due to 

psychosis, intoxication, organic impairment, or suicidal behavior that required immediate 

clinical attention; or (3) current involvement in litigation related to occupational exposure to 

traumatic events in relation to their years of fire service (Gulliver et al., in press).

Approximately 75% of the sample was male. In addition, 23% of the sample was Hispanic/

Latino, 10% of the sample was Black/African American, and 72% of the sample was 

Caucasian. For comparison, approximately 6% of all U.S. firefighters are female, 10% are 

Hispanic/Latino, and 10% are Black/African American (U.S. Bureau of Labor, 2015). On 

average, participants were 47 years of age (SD = 7.0). Firefighters from a variety of different 

ranks participated in the study, including Line Duty Firefighters (54%), Lieutenants (16%), 

Captains (10%), Battalion Chiefs (7%), Staff Chiefs (2%), Fire Marshals (7%), and 

Administrators (5%).

Measures

Suicidal behavior was assessed with the Suicidal Behaviors Questionnaire-Revised (SBQ-R; 

Osman et al., 2001), a brief and reliable measure of suicidal behavior (i.e., suicidal ideation, 

plans, and attempts) that has demonstrated excellent sensitivity (93%) and specificity (95%) 

in prior research (Osman et al., 2001). Consistent with Osman and colleagues (2001), scores 

of 7 or higher were used to classify participants as screening positive for suicide risk.

Exposure to suicide attempts and deaths was assessed with the following question: 

“Approximately how many times in your lifetime have you witnessed or learned about a 
suicide attempt or completion?” If participants indicated that they had been exposed to one 

or more suicide attempts or deaths, they were asked to provide additional details about their 

exposures (up to 4), including the nature of their relationship with the victim (e.g., 

“patient/on call responded to,” “relative,” “friend,” “firefighter coworker,” “acquaintance”), 

how close they were to the victim (0 = “distant,” 3 = “very close”), and whether they had 

sought treatment after the exposure. Participants were also asked to briefly describe the 

exposure had affected them most.

Results

Suicidal Behavior

Consistent with the findings reported by Stanley et al. (2015), rates of suicidal behavior were 

elevated in this sample of firefighters. Specifically, 41% of firefighters in this sample 
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endorsed lifetime suicidal ideation; 11% endorsed suicidal ideation during the past year; 8% 

endorsed a lifetime suicide plan; and 12% screened positive for being at significant risk for 

suicide (SBQ-R ≥ 7; Osman et al., 2001). Scores on the SBQ-R were skewed (2.479) and 

kurtotic (4.284). Accordingly, continuous SBQ-R scores were log transformed prior to 

analysis. Log transformation improved both skewness (.952) and kurtosis (.006) values for 

SBQ-R scores.

Types of Exposure to Suicide Attempts and Deaths

Among the four exposures that firefighters provided additional details about, 34.8% (n = 87) 

of these exposures were occupational exposures to suicide attempts and deaths that occurred 

while firefighters were responding to calls; 34.4% (n = 86) were exposures to suicide 

attempts and deaths that involved firefighter co-workers; 13.6% (n = 34) were exposures to 

suicide attempts and deaths that involved friends; 10% (n = 25) were exposures to suicide 

attempts and deaths that involved relatives; and 7.2% (n = 18) were exposures to suicide 

attempts and deaths that involved acquaintances (categories were not mutually exclusive). A 

stepwise logistic regression model was conducted to examine if cumulative exposure to 

these different types of suicide exposure (scores ranged from 0–4) was predictive of 

screening positive on the SBQ-R; however, none of the exposure types were found to be 

significantly associated with suicide risk in this model (all p’s > .05). A follow-up analysis 

in which each type of suicide exposure was dichotomized (i.e., present/absent) was also non-

significant (all p’s > .05).

Firefighters were also asked to describe the exposure that had affected them most. As can be 

seen in Figure 1, firefighters reported that they had been most affected by suicide attempts 

and deaths by fellow firefighters (30%), followed by suicide attempts and deaths during 

occupational calls (23%), suicide attempts and deaths by friends (20%), and suicide attempts 

and deaths by relatives (12%). Approximately 16% of firefighters indicated that they had not 

been significantly affected by suicide exposures and did not complete this part of the 

assessment. A stepwise logistic regression model revealed that occupational exposure to 

suicide attempts and deaths while on duty was the only type of exposure that was associated 

with increased risk for suicidal behavior (OR = 5.867, p = .04; Nagelkerke R2 = .14; “not 

affected/not reported” was the referent category in this model). As can be seen in Figure 2, 

approximately, 29% of firefighters who reported that they had been most strongly affected 

by an occupational exposure to a suicide attempt or death while on the job screened positive 

for suicide risk on the SBQ-R.

Perceived Closeness to Victim

Perceived closeness to the victims was indexed in two ways for the purposes of the current 

analyses: maximum closeness (i.e., the highest closeness score reported across the four 

reported incidents) and average closeness (i.e., the average closeness score across the four 

reported incidents). In contrast with expectations, neither maximum closeness (r = −0.04, p 
= .78), nor average closeness to the victim (r = −0.02, p = .91) was associated with SBQ-R 

scores.
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Cumulative Exposure to Suicide Attempts and Deaths

All firefighters examined (i.e., 100%) reported exposure to at least one suicide attempt or 

death. On average, firefighters reported 13.1 (SD=16.6) exposures to suicide attempts and 

deaths over the course of their lifetime. Because cumulative exposure to suicide attempts and 

deaths was positively skewed (3.38) and kurtotic (13.951), we transformed this variable by 

recoding scores of 21 or higher (n = 7) as 21 prior to conducting the correlation analyses. 

Following this transformation, the exposure to suicide attempts and deaths scores variable 

was normalized (M = 9.61; SD = 6.18; range = 1–21; skewness = 0.627; kurtosis = −0.668). 

As expected, exposure to suicide attempts and deaths was positively correlated with SBQ-R 

scores (r = 0.38, p = 0.004).

A receiver operator characteristic (ROC) analysis identified a cut-off score of 12 or higher as 

the optimal cut-score for predicting positive screens (≥7) on the SBQ-R (AUC = 0.723). As 

can be seen in Figure 3, firefighters with 12 or more exposures were significantly more 

likely to endorse lifetime suicidal ideation [61.1% vs 31.6%; χ2 = 4.401(1), p = 0.036], 

lifetime suicide planning [22.2% vs 2.6%; χ2 = 5.765(1), p = 0.016], and to screen positive 

for suicide risk on the SBQ-R [27.8% vs 5.3%; χ2=5.661(1), p = 0.017]. A logistic 

regression confirmed that 12 or more exposures had a robust effect on screening positive for 

suicide risk on the SBQ-R (OR = 7.885, p = 0.02; Nagelkerke R2 = .19). Moreover, this 

effect remained statistically significant (OR = 8.030, p = 0.04) when “having been most 

affected by an occupational exposure to a suicide attempt or death on the job” (OR = 7.829, 

p = 0.03) and “average perceived closeness to the victim” (OR = 1.526, p = 0.62) were 

included in the model. The latter model accounted for 31% of the variance in screening 

positive on the SBQ-R.

Treatment Utilization

Despite the high rate of exposure to suicide attempts and completions observed in the 

current study (i.e., 100% of firefighters examined), only 13% of firefighters reported that 

they had ever sought treatment following an exposure to a suicide attempt or completion, 

and only 5% of firefighters reported that they had sought out treatment more than once 

following exposure to a suicide attempt or completion.

Discussion

The present study confirms an earlier report by Stanley and colleagues (2015) that rates of 

exposure to suicide attempts and deaths appear to be substantially elevated among 

firefighters relative to the general population. Specifically, 92% of firefighters in Stanley et 

al.’s study reported exposure to suicide attempts and 88% reported exposure to suicide 

deaths. Similarly, the present study found that 100% of the firefighters examined reported 

exposure to suicide attempts and/or suicide deaths. While the present study and the study by 

Stanley et al. (2015) did not include any non-firefighters for comparative purposes, it is clear 

that the rates of exposure reported by firefighters are substantially higher than those 

observed among non-firefighter samples, where rates have generally ranged from 7–64% 

(e.g., Cerel et al., 2013, 2015; Crosby & Sacks, 2002; Leonard & Flinn, 1972; Randall et al., 

2015).

Kimbrel et al. Page 6

Suicide Life Threat Behav. Author manuscript; available in PMC 2017 December 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



The present study also provides the first direct evidence that firefighters are exposed to a 

very high number of suicide attempts and deaths (M = 13.1) over the course of their 

lifetimes, and that cumulative exposure to suicide attempts and deaths is associated with 

increased risk for suicidal behavior among firefighters. This finding is highly consistent with 

both the Interpersonal Theory of Suicide (Van Orden et al., 2010) and recent work 

demonstrating an association between exposure to suicide attempts and deaths (examined 

categorically) and suicidal behavior in other trauma-exposed populations (e.g., Cerel et al., 

2015), including firefighters (e.g., Stanley et al., 2015). Unfortunately, the current study was 

not large enough to enable us to examine which specific types of occupational exposures to 

suicide attempts and deaths might be most strongly associated with suicidal behavior. 

However, anecdotal evidence collected from this study as well as through our clinical work 

with firefighters suggests that occupational exposures involving personally witnessing deaths 

by suicide, having direct or extended contact with bodies of victims that have died by 

suicide, and witnessing adolescents or children that have died by suicide are likely to be 

particularly challenging incidents for firefighters to cope with.

Given the high rate of exposure to suicide identified among firefighters in the present study 

as well as the strong association observed between cumulative exposure to suicide attempts 

and suicidal behavior, additional research on the impact of exposure to suicide attempts and 

deaths on firefighters’ health and safety is clearly warranted. In particular, the findings from 

the present study suggest that large, prospective research studies are needed to quantify the 

specific types of occupational exposures that are most likely to impact firefighters’ risk for 

suicidal behavior in order to facilitate future screening and prevention efforts.

Contrary to expectations, the current study found that perceived closeness to victims of 

suicide attempts and deaths was unrelated to risk for suicidal behavior in the current study. 

This finding contrasts with prior research that suggests that perceived closeness to victims of 

death by suicide is associated with depression, anxiety, prolonged grief, and self-identified 

survivor status (Cerel et al., 2013, 2015). Our findings are, however, consistent with findings 

from a prospective study of suicide contagion in adolescents that found that personally 

knowing victims of death by suicide did not significantly alter the impact of suicide 

exposure on suicidality (Swanson & Colman, 2013).

Limitations

The present findings should be considered within the context of several limitations, 

including small sample size, reliance on self-report, and cross-sectional design. Thus, while 

these findings suggest that cumulative exposure to suicide attempts and deaths may be an 

important risk factor for future suicidal behavior in firefighters, the cross-sectional design of 

the current study precludes us from being able to draw such causal inferences. Furthermore, 

given that the present study is the first to demonstrate an association between cumulative 

exposure to suicide attempts and deaths and suicidal behavior in firefighters, these findings 

should be considered preliminary until they are independently replicated, preferably using a 

longitudinal design.

Kimbrel et al. Page 7

Suicide Life Threat Behav. Author manuscript; available in PMC 2017 December 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



Summary and Implications

The findings from the present study indicate that, despite the high rates of exposure to 

suicide attempts and deaths that were observed in the present study, remarkably few of the 

firefighters that we studied had ever sought out treatment following exposure to a suicide 

attempt or death. Given the robust association observed between cumulative exposure to 

suicide attempts and deaths and risk for suicidal behavior observed in this study, recent 

efforts to develop guidelines for suicide postvention in fire service (Gulliver et al., in press) 

and to increase firefighters’ utilization of behavioral health treatments are clearly warranted. 

The findings from the present study further suggest that additional research aimed at better 

understanding the potential impact of cumulative exposure to suicide attempts and deaths on 

firefighters’ health and safety is warranted. The finding that firefighters who were most 

strongly affected by occupational exposures to suicide attempts and deaths were at greatest 

risk for suicidal behavior appears to be a particularly important finding to study further.
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Figure 1. 
The Different Types of Exposures to Suicide Attempts and Deaths that Firefighters Reported 

Had Affected Them the Most
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Figure 2. 
The Percentage of Firefighters that Screened Positive for Suicide Risk by Type of Exposure 

that Affected Them Most.

*p < .05.
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Figure 3. 
The Cumulative Effects of Exposure to Suicide Attempts and Deaths on Firefighters’ Risk 

for Suicidal Behavior.
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