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Abstract

Background: Firefighters represent an occupational group at increased suicide risk. How 

suicidality develops among firefighters is poorly understood. The depression-distress amplification 

model posits that the effects of depression symptoms on suicide risk will be intensified in the 

context of anxiety sensitivity (AS) cognitive concerns. The current study tested this model among 

firefighters.

Methods: Overall, 831 firefighters participated (mean [SD] age = 38.37 y [8.53 y]; 94.5% male; 

75.2% White). The Center for Epidemiologic Studies Depression Scale (CES-D), Anxiety 

Sensitivity Index—3 (ASI-3), and Suicidal Behaviors Questionnaire—Revised (SBQ-R) were 

utilized to assess for depression symptoms, AS concerns (cognitive, physical, social), and suicide 

risk, respectively. Linear regression interaction models were tested.

Results: The effects of elevated depression symptoms on increased suicide risk were augmented 

when AS cognitive concerns were also elevated. Unexpectedly, depression symptoms also 

interacted with AS social concerns; however, consistent with expectations, depression symptoms 

did not interact with AS physical concerns in the prediction of suicide risk.

Conclusions: In the context of elevated depression symptoms, suicide risk is potentiated among 

firefighters reporting elevated AS cognitive and AS social concerns. Findings support and extend 

the depression-distress amplification model of suicide risk within a sample of firefighters. 

Interventions that successfully impact AS concerns may, in turn, mitigate suicide risk among this 

at-risk population.
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1. Background

Suicide represents a significant public health concern, with over 40,000 individuals in the 

United States (U.S.) dying by suicide annually [1]. One segment of the U.S. population that 

research has revealed may be at a particularly increased risk for suicide is firefighters [2]. 

For example, Stanley et al. [3] examined 1027 current and retired firefighters throughout the 

U.S. and found career rates (i.e., those occurring throughout one’s tenure as a firefighter) of 

suicidal ideation and suicide attempts to be 46.8% and 16.4%, respectively. Martin et al. [4] 

examined 3036 firefighters from a single large, urban fire department and found rates of 

career suicidal ideation and attempts to be 9.8% and 1.4%, respectively.1 Finally, a study of 

women firefighters found rates of career suicidal ideation and attempts to be 37.7% and 

3.5%, respectively [5]. Converging research has highlighted that protective service workers, 

a category inclusive of firefighters, evince relatively higher rates of death by suicide [6,7], 

underscoring the need to understand factors that may amplify suicide risk among firefighters 

in order to inform prevention and intervention efforts.

One construct that has demonstrated robust associations with suicide risk is anxiety 

sensitivity (AS) [8,9], defined as the fear of anxious arousal due to misinterpretations that 

these anxiety-related symptoms have negative ramifications [10–13]. The general AS 

construct has three lower-order factors: cognitive, physical, and social AS concerns [12]. 

While global AS concerns are linked to suicide risk [14], it appears that the association is 

most robust for AS cognitive concerns [9,15,16]. AS cognitive concerns are characterized by 

perceptions that anxiety-related sensations have catastrophic psychological outcomes, such 

as “going crazy.” Recently, Stanley et al. [17] found that AS—specifically, AS cognitive 

concerns—mediated the relationship between posttraumatic stress disorder symptoms 

(PTSD) symptoms (cf. anxiety-related sensations) and suicide risk among a sample of 

female firefighters; this finding was replicated in a sample of male firefighters [18]. In sum, 

AS cognitive concerns are implicated in increased suicide risk in the context of other 

psychiatric symptoms, and this effect is also relevant to conceptualizing suicide risk among 

firefighters.

However, risk factors for suicide and suicide-related outcomes do not operate in isolation, 

and it is important to understand how vulnerability factors interact to confer risk [19]. For 

example, a corpus of research has also implicated depression in the pathogenesis of suicide 

risk [20,21], although we emphasize that depression, too, is insufficient as a single-construct 

indicator of suicide risk [19]. Research has also demonstrated links between increased 

depression symptoms and suicide risk among firefighter samples [4]. Importantly, rates of 

depression appear to be elevated among firefighters [22,23], making depression a 

theoretically relevant construct to consider in examining suicide risk among this population. 

Given strong and replicated independent links between AS and suicide risk as well as 

depression and suicide risk, how might these domains interact to confer suicide risk?

1It should be noted that this fire department is at the forefront of efforts to prevent suicide in the fire service [65] and, thus, may 
represent a relatively healthier group of firefighters with regard to suicidal symptoms. An alternative yet compatible explanation for 
the relatively lower rates of suicidal symptoms found in this study is that the sample was composed exclusively of active duty 
firefighters, and active duty firefighters may underreport symptoms due to fears of being considered unfit for duty [66].
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Theoretical models may be illuminative in this regard. The depression-distress amplification 

model of suicidal behavior, proposed by Capron et al. [24], highlights that (1) uncomfortable 

sensations, such as difficulties concentrating, occur in the context of depression; (2) AS 

cognitive concerns (i.e., catastrophic reactions to the sensation of difficulty concentrating, 

such as fears of “going crazy”) intensify these sensations; (3) suicidal ideation emerges in 

the context of worsening depression symptoms; and (4) the effects of worsening depression 

symptoms on suicidal ideation are further amplified at higher levels of AS cognitive 

concerns. The model has been supported among samples of undergraduates reporting 

suicidal ideation [26], substance users in residential treatment [27], and psychiatric 

outpatients [24].

While Norr et al. [28] did not find support for the model in a sample of psychiatric 

outpatients, they did find an alternate model such that AS cognitive concerns were related to 

suicidal ideation via a mediational pathway of cognitive depression symptoms. The authors 

observed that although this finding is somewhat contrary to the core tenets of the depression-

distress amplification model, suicidal ideation, which served as their outcome variable, may 

have been insufficient as a test of this model. Instead, the authors proposed testing suicide 

attempts as the outcome variable in the interaction between AS cognitive concerns and 

depression. Thus, moving forward, it will be important for research to examine the 

propositions of the depression-distress amplification model in the prediction of suicide risk 

potential more broadly. Given that past suicide attempts as well as levels of self-reported 

suicidal intent are each associated with the prediction of suicidal behaviors [19,33], a 

variable assessing these multiple aspects of suicide risk may enhance clinical relevance. Of 

note, no study of which we are aware has examined the depression-distress amplification 

model among firefighters, despite the potential importance of this model for informing 

suicide prevention and intervention work among this at-risk population.

1.1. The current study

The purpose of this cross-sectional study was to test predictions of the depression-distress 

amplification model of suicide risk among a large sample of firefighters. Specifically, we 

predicted that depression symptoms and AS cognitive concerns would interact to predict 

suicide risk, such that suicide risk would be potentiated at high levels of both depression 

symptoms and AS cognitive concerns. The current study extends the literature in two 

important ways. First, as noted, suicide risk appears to be elevated among firefighters, yet 

there is a dearth of data regarding suicidality among this particular population [2]; this study 

endeavors to help address that gap. Second, findings from past research have highlighted the 

importance of examining the depression-distress amplification model with regard to suicide 

risk (rather than suicidal ideation) as the criterion variable [28].

2. Materials and methods

2.1. Participants

Data from 831 firefighters were available for the current study, which was part of a larger 

ongoing project examining stress and health-related behaviors among firefighters in a large 

southern U.S. metropolitan area. In this department, all firefighters also perform emergency 

Stanley et al. Page 3

Compr Psychiatry. Author manuscript; available in PMC 2019 March 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



medical service (EMS) duties. To be included in the study, participants must have been 

current firefighters aged 18 years of age or older. See Table 1 for a summary of participant 

characteristics.

2.2. Procedure

Firefighters completed a voluntary online survey that included questions about stress and 

mental health. A department-wide email was sent to all firefighters, notifying them of the 

opportunity to complete an online research survey for one continuing education (CE) credit 

and a chance to win one of several raffle prizes (e.g., restaurant gift cards, movie theatre 

passes, drink tumblers). Monthly reminders regarding the survey were sent via the 

department-wide email notification system. All notification emails indicated that the purpose 

of the survey was to better understand how firefighters cope with stress and how much 

firefighters engage in health-related behaviors. The Department employs approximately 

4035 firefighters. Data collection from this Department is ongoing; thus, a precise response 

rate is indeterminable. However, to date, 977 firefighters have responded to the survey, 

yielding a response rate of approximately 24.2%.

Firefighters were given access to the informed consent form and survey through an online 

fire department CE portal. After firefighters accessed the fire department CE portal, they 

were provided with a description of the survey and the opportunity to review the informed 

consent form, which delineated all aspects of the study. Participants who then indicated that 

they were interested in participating (by clicking ‘yes’) were automatically directed to the 

study informed consent form in Qualtrics. Firefighters had the option to discontinue 

participation at any time without penalty. The current study is based on secondary data 

analyses of firefighters who provided data on the variables of interest. The study has been 

approved by all relevant institutional review boards.

2.3. Measures

2.3.1. Demographic questionnaire—Participants reported demographic information 

including sociodemographic factors and information regarding fire department service 

(Table 1).

2.3.2. Anxiety Sensitivity Index-3 (ASI-3) [12]—The ASI-3 is an 18-item, self-report 

measure that assesses sensitivity to and discomfort with arousal or sensations associated 

with anxiety [13]. Items are rated on a scale from 0 (very little) to 4 (very much) regarding 

the degree to which individuals fear the potentially negative consequences of anxiety-related 

symptoms and/or sensations. The ASI-3 is a multidimensional measure that also includes 

three 6-item subscales: cognitive (e.g., “When my mind goes blank, I worry there is 

something terribly wrong with me”), physical (e.g., “It scares me when my heart beats 

rapidly”), and social (e.g., “It scares me when I blush in front of people”) concerns. While 

these subscales are highly correlated, factor analytic evidence suggests they are distinct 

constructs [12]. Subscale (range = 0–24) and total (range = 0–72) scores are calculated by 

summing relevant items, with higher scores indicating higher levels of AS. The ASI-3 has 

good internal consistency (α’s range from 0.76 to 0.86 for physical concerns, 0.79 to 0.91 

for cognitive concerns, and 0.73 to 0.86 for social concerns), and good convergent, 
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discriminant, structural, and criterion-related validity [12]. In this study, the ASI-3 total and 

subscale scoreswereusedaspredictorvariablesandtheinternalconsistencywasexcellent for the 

global score (α = 0.93) as well as the cognitive (α = 0.92) and physical (α = 0.90) sub-

factors; it was good for the social sub-factor (α = 0.81).

2.3.3. Center for Epidemiologic Studies Depression Scale (CES-D) [34]—The 

20-item CES-D, a scale established to measure the depressive symptomatology of 

community populations, was used to measure depressive symptom severity. Respondents 

report the frequency of self-perceived symptoms in the past week by using a 4-point scale (0 

= “never or rarely”/<1 day per week to 3 = “almost all the time”/5–7 days per week), with 

higher total scores indicating higher depressive symptom severity. The CES-D also provides 

cutoff scores (e.g., 16 or greater) to aid in identifying individuals at risk for clinical 

depression, with good sensitivity and specificity and high internal consistency [35]. This 

instrument has been validated in a wide range of samples [36,37], including firefighters [38], 

and alpha coefficients ranging from 0.63 to 0.93 have been demonstrated across groups of 

healthy and clinical populations [34,39,40]. In the current study, the CESD-total score was 

used as a predictor variable to index depressive symptom severity and the internal 

consistency was good (α =0.82).

2.3.4. Suicidal behaviors questionnaire-revised (SBQ-R) [41]—The SBQ-R is a 

4-item self-report measure used to assess global suicide risk. Each of the four items on the 

SBQ-R assess a different aspect of suicidality: Item 1 assesses lifetime suicide ideation 

and/or suicide attempts (i.e., “Have you ever thought about or attempted to kill yourself?”; 1 

= Never to 4 = I have attempted to kill myself, and really hoped to die); Item 2 assesses the 

frequency of suicidal ideation over the past twelve months (i.e., “Have often have you 

thought about killing yourself in the past year?”; 1 = never to 5 = very often [5 or more 
times]); Item 3 assesses the threat of suicide attempt (i.e., “Have you ever told someone that 

you were going to commit suicide, or that you might do it?; 1 = No to 3 = Yes, more than 
once, but did not want to do it / Yes, more than once, and really wanted to do it); and Item 4 

evaluates the self-reported likelihood of suicidal behavior in the future (i.e., “How likely is it 

that you will attempt suicide someday?”; 0 = never to 6 = very likely). Of note, Item 4 has 

been utilized in past research as a single-item indicator of suicidal intent [42,43], given the 

immense clinical significance of this variable regardless of the presence/absence of 

concomitant suicidal symptoms [44].

Total scores for the full SBQ-R range from 3 to 18, with higher scores indicating greater 

levels of overall suicide risk. Suggested cutoff scores to identify at-risk individuals and 

specific risk behaviors for the adult general population and psychiatric inpatients are ≥7 and 

≥8, respectively [41]. The total SBQ-R demonstrates good psychometric properties for adult 

inpatient populations, including sensitivity (93%), specificity (95%), positive predictive 

value (0.87), and discrimination (0.89) for classifying suicidal and non-suicidal subgroups in 

cross-sectional analyses [41]. A recent systematic review of measures that assess suicidal 

thoughts and behaviors identified the SBQ-R to be a psychometrically sound measure to use 

in population-based research [45]. For the current study, the total SBQ-R score was used as 
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an outcome variable to measure global suicidality and the internal consistency was 

acceptable (α = 0.77).

2.4. Data analysis strategy

First, variables were screened for outliers and violations of normality. The SBQ-R evinced 

violations of normality (skew = 3.015; kurtosis = 11.175). As such, we applied a log 

transformation to the SBQ-R, which reduced the skew (1.918) and kurtosis (3.179) to 

acceptable levels. The ASI-3 subscale variables were also examined for multicollinearity; 

values were within acceptable ranges (VIFs < 3), suggesting multicollinearity is not a 

problem for these variables. To test the interaction between CES-D depression symptoms 

and ASI-3 AS cognitive concerns in the prediction of SBQ-R suicide risk, we utilized linear 

regression modeling within the PROCESS macro for SPSS [46]. Predictor variables were 

centered around their means. Interactions were probed at the mean as well as low (−1 SD) 

and high (+1 SD) levels. We additionally tested alternative models: (a) the interaction of 

depression symptoms and AS physical concerns; (b) the interaction of depression symptoms 

and AS social concerns; and (c) depression symptoms as a mediator of the relationship 

between AS cognitive concerns and suicide risk [28]. For this mediation model, we utilized 

bootstrap mediation (5000 resamples) as described by Hayes [46]; a 95% bias-corrected 

confidence interval that does not cross zero indicates a statistically significant effect.

3. Results

Means, standard deviations, normality statistics, and intercorrelations between study 

variables are presented in Table 2. Results of regression analyses are presented in Table 3. 

The average scores of CES-D depression symptoms in our study were lower than the CES-D 

scores reported by Hom et al. [23] in a separate sample of 880 current and retired firefighters 

(M [SD] = 10.60 [7.80] vs. M [SD] = 13.49 [11.24], t[1709] = −6.145, p < 0.001). The 

average scores of ASI-3 global AS were also lower in our study than the ASI-3 scores 

reported by Stanley et al. [17] in a separate sample of 254 current women firefighters (M 
[SD] = 8.10 [10.46] vs. M [SD] = 16.92 [13.38], t [1083] = −10.974, p < 0.001), although 

gender differences in the AS construct may in part account for these differences [47–49]. 

Finally, the average scores of SBQ-R suicide risk were also lower than those reported by 

Stanley et al. [17] among that same sample (M [SD] = 3.85 [1.79] vs. M [SD] = 5.83 [2.90], 

t [1083] = −13.135, p < 0.001). In the present sample, a total of 15.9% (n = 132) and 8.2% 

(n = 68) of participants exceeded previously established cutoff scores indicating clinically 

significant depression symptoms [34,35] and suicide risk [41], respectively. Although 8.2% 

of the sample reported clinically significant suicide risk, 30.6% of respondents reported 

nonzero SBQ-R levels.

3.1. Primary analyses

Model 1—the full model specifically testing the depression-distress amplification model—

was statistically significant (F [3827] = 44.549, p < 0.001) and accounted for 13.9% of the 

variance in SBQ-R suicide risk (see Table 3). The interaction between CES-D depression 

symptoms and ASI-3 AS cognitive concerns was statistically significant (B = 0.001, SE = 

0.0001, p < 0.001). The form of the interaction indicates that the effects of CES-D 
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depression symptoms on SBQ-R suicide risk are potentiated when ASI-3 AS cognitive 

concerns are also elevated. When probed, an examination of the conditional effects indicates 

that the effects of CES-D depression symptoms on SBQ-R suicide risk were statistically 

significant at low (i.e., −1 SD: B = 0.004, SE = 0.001, p < 0.001), mean (B = 0.005, SE = 

0.001, p b 0.001), and high (i.e., +1 SD: B = 0.007, SE = 0.001, p < 0.001) values of ASI-3 

AS cognitive concerns (see Fig. 1a).2

3.2. Alternative moderation models

Although the depression-distress amplification model suggests that depression symptoms 

interact with AS cognitive concerns (and not AS physical or AS social concerns) to predict 

suicide risk, we tested the specificity of the model by also examining the interactions of 

depression symptoms with (a) AS physical concerns and (b) AS social concerns in the 

prediction of suicide risk. Model 2—the interaction of CES-D depression symptoms and 

ASI-3 AS physical concerns in the prediction of SBQ-R suicide risk—was statistically 

significant (F [3827] = 36.881, p < 0.001) and accounted for 11.8% of the variance in SBQ-

R suicide risk (see Table 3). The interaction between CES-D depression symptoms and 

ASI-3 AS physical concerns was not statistically significant (B - 0.0001, SE = 0.0001, p = 

0.685; see Fig. 1b).

Model 3—the interaction of CES-D depression symptoms and ASI-3 AS social concerns in 

the prediction of SBQ-R suicide risk—was statistically significant (F [3827] = 59.021, p < 

0.001) and accounted for 17.6% of the variance in SBQ-R suicide risk (see Table 3). The 

interaction between CES-D depression symptoms and ASI-3 AS social concerns was 

statistically significant (B = 0.0004, SE = 0.0001, p < 0.001). The form of the interaction 

indicates that the effects of CES-D depression symptoms on SBQ-R suicide risk are 

potentiated when ASI-3 AS social concerns are also elevated. When probed, an examination 

of the conditional effects indicates that the effects of CES-D depression symptoms on SBQ-

R suicide risk were statistically significant at low (i.e., −1 SD: B = 0.002, SE = 0.001, p = 

0.024), mean (B = 0.004, SE = 0.001, p < 0.001), and high (i.e., +1 SD: B = 0.006, SE = 

0.001, p < 0.001) values of ASI-3 AS social concerns (see Fig. 1c).

3.3. Exploratory moderation analyses

3.3.1. Specificity—In exploratory analyses, we tested additional models to demonstrate 

the robustness with which CES-D depression symptoms interacted with each ASI-3 AS 

subscale in the prediction of SBQ-R suicide risk, while also controlling for the effects of the 

other ASI-3 AS subscales. We did not present these analyses as primary, given the 

possibility for spurious findings when covarying for other ASI-3 subscales for which the 

intercorrelations are high (Table 2). Please see Table 3 (Models 4 to 6) for these results.

3.3.2. Suicidal intent—As noted, past research has utilized Item 4 of the SBQ-R as a 

single-item indicator of suicidal intent [42,43]. Consistent with this literature, we 

reconstructed Model 1 (AS cognitive concerns) and Model 3 (AS social concerns) by 

2This pattern of findings remained unchanged when the non-transformed SBQ-R variable was used as the outcome variable. Here, too, 
the interaction was statistically significant in the expected direction (B=0.008, SE=0.002, p < 0.001).
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examining SBQ-R Item 4 as the criterion variable. AS cognitive concerns significantly 

interacted with CES-D depression symptoms to predict SBQ-R suicidal intent (B = 0.003, 

SE = 0.001, p < 0.001); when probed, an examination of the conditional effects indicated 

that the effects of CES-D depression symptoms on SBQ-R suicidal intent were significant at 

low (i.e., −1 SD: B = 0.016, SE = 0.004, p < 0.001), mean (B = 0.022, SE = 0.004, p < 

0.001), and high (i.e., +1 SD: B = 0.032, SE = 0.004, p < 0.001) values of ASI-3 AS 

cognitive concerns. AS social concerns also significantly interacted with CES-D depression 

symptoms to predict SBQ-R suicidal intent (B = 0.003, SE = 0.001, p < 0.001); when 

probed, an examination of the conditional effects indicated that the effects of CES-D 

depression symptoms on SBQR suicidal intent were significant at mean (B = 0.014, SE = 

0.003, p < 0.001) and high (i.e., +1 SD: B = 0.028, SE = 0.003, p < 0.001) values of ASI-3 

AS social concerns, but not at low levels (i.e., −1 SD: B = 0.001, SE = 0.005, p = 0.822).

3.3.3. Alternate mediation model—Consistent with Norr et al. [28], we found that AS 

cognitive concerns were related to suicide risk via a mediational pathway of depression 

symptoms as measured by the CES-D total score (B = 0.0051, SE = 0.0011, bootstrap 95% 

CI = 0.0032, 0.0075). More specifically, Norr et al. [28] found that the cognitive symptoms 

of depression were a statistically significant mediator of the relationship between AS 

cognitive concerns and suicidal ideation; we, too, found support for this mediation model 

utilizing the CES-D depression/cognitive subscale (B = 0.0059, SE = 0.0012, bootstrap 95% 

CI = 0.0036, 0.0085), although we note that our criterion variable was global suicide risk 

(compared to suicidal ideation in Norr et al. [28]). To determine specificity of the proposed 

model, we switched the order of the proposed independent and mediator variables and found 

a statistically significant indirect effect when examining the CES-D total score (B = 0.0007, 

SE = 0.0014, bootstrap 95% CI = 0.0001, 0.0016) but not the CES-D depression/cognitive 

subscale (B = 0.0012, SE = 0.0008, bootstrap 95% CI = −0.0001, 0.0029) as the independent 

variable.

4. Discussion

The purpose of the current study was to test the depression-distress amplification model of 

suicide risk among a large sample of firefighters. Findings revealed that the effects of 

depression symptoms on suicide risk are amplified by AS cognitive concerns. This finding 

persisted even after controlling for other domains of AS concerns (i.e., physical, social), 

demonstrating the strength with which AS cognitive concerns may make an individual 

experiencing depressed mood vulnerable to suicidality. Overall, the pattern of findings in 

this study is consistent with propositions of the depression-distress amplification model, 

which has previously been supported among adolescents [25], undergraduates selected for 

suicide vulnerability [26], substance users in residential treatment [27], and psychiatric 

outpatients [24].

The present study extends previous research by examining the depression-distress 

amplification model among firefighters, specifically. Firefighters, as noted, represent a 

segment of the U.S. population at increased risk for suicide [2–5]. Understanding the role of 

transdiagnostic vulnerability factors, such as AS, in suicide risk formulation may have 

particular relevance to this population. For example, firefighters are routinely exposed to 
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traumatic events as part of their occupational duties. Although the vast majority of 

individuals exposed to traumatic events do not go on to develop PTSD [50], the repeated 

traumatic exposures inherent in firefighting may serve to enhance the exacerbation of pre-

existing vulnerabilities for both PTSD and suicidality, such as AS [51]. Thus, regarding 

firefighters, it is possible that the distress conferred by repeated occupational exposures 

(e.g., house fires, medical emergencies, suicide deaths of others; [52,53]) may increase 

levels of AS. This increase, in turn, may serve to amplify the effects of AS on depression 

symptoms (which themselves overlap, in part, with PTSD symptoms; [54]) in the prediction 

of suicide risk, consistent with the propositions of the depression-distress amplification 

model. We emphasize that these conjectures are speculative, and thus must undergo 

empirical scrutiny in future research.

We would be remiss if we did not underscore that, while support was found for the 

depression-distress amplification model of suicide risk, alternative configurations of 

depression symptoms and the lower order AS factors emerged. While there was no 

significant interaction between depression symptoms and AS physical concerns, there was a 

significant interaction between depression symptoms and AS social concerns in the 

prediction of suicide risk. The AS social concerns subfactor is characterized by thoughts 

such as, “I worry that other people will notice my anxiety” and “When I begin to sweat in 

social situations, I fear people will think negatively of me” [12]. Given that stoicism is 

valued within the fire service [55], any demonstration of fear or anxiety may contribute to 

perceptions of social isolation, which, in turn, may exacerbate depression and distress. 

Shame, too, is relevant to the AS social concerns factor. In a sample of military personnel, 

greater shame was found to be associated with more severe suicidal ideation [56]; however, 

we are unaware of any study examining this among firefighters.

Nevertheless, AS social concerns may be particularly important to understanding suicide 

risk among firefighters and may signal the need for a culture shift within the fire service to 

normalize emotional expressions [55,57]. There does not appear to be a replicable pattern of 

relative mean AS subscale scores across samples of undergraduates [26], psychiatric 

outpatients [24], male substance users [27], and firefighters (this study) testing the 

depression-distress amplification model. Within our sample, there were two findings that are 

worthy of further investigation regarding the role of AS social concerns: (1) the AS social 

concerns subscale mean in this sample was higher than the AS cognitive or physical 

concerns subscale means; and (2) the model testing the interaction between depression 

symptoms and the AS social concerns subscale explained descriptively more variance than 

did the model in which testing the interaction between depression symptoms and AS 

cognitive concerns (17.6% vs. 13.9%). These findings suggest that AS social concerns, 

perhaps in relation to stoicism and/or shame, may be particularly relevant to firefighters. 

Interestingly, past research has demonstrated that elevated AS social concerns are observed 

among individuals with social anxiety disorder (SAD) [58]. Thus, findings of the current 

study are consistent with epidemiological studies that have demonstrated that SAD predicts 

suicide attempts among ideators [31].

Further, although the depression-distress amplification model posits that AS cognitive 

concerns interact with depression symptoms to predict suicidality (i.e., a moderation model), 
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as noted, Norr et al. [28] found support for a mediation model whereby AS cognitive 

concerns are related to suicidal ideation via cognitive symptoms of depression. In the present 

study, we found support for Norr et al.’s [28] alternate configuration of the model. Notably, 

we utilized global suicide risk (and not suicidal ideation) as the criterion variable, suggesting 

the depression-distress amplification model may benefit from refinement, pending 

replication. Future research in this area is necessary and encouraged. Importantly, we note 

that the results from these mediation models should be interpreted with caution given the 

cross-sectional nature of our data.

One finding that has remained consistent across investigations of the depression-distress 

amplification model is the central role of AS cognitive concerns in amplifying suicide risk 

[9]. We emphasize that the existing literature examining propositions of the depression-

distress amplification model has exclusively utilized cross-sectional data [24–27]. Thus, the 

causal role of model components (i.e., depression symptoms, AS cognitive concerns) in 

suicide risk cannot be ascertained from the extant literature on the model. Interestingly, 

intervention studies that are focused specifically on the amelioration of AS cognitive 

concerns have consistently found that changes in AS cognitive concerns mediate changes in 

suicidality at follow-up [59–61]. Importantly, these interventions are brief in duration (e.g., 1 

h) and deliverable through web-based interfaces [60]. Of note, although these interventions 

are designed to target AS cognitive concerns, comparable intervention effects have been 

observed for both AS cognitive (d = 0.85) and AS social (d = 0.94) concerns. In this regard, 

given the findings of the present study demonstrating associations between both AS 

cognitive and social concerns and suicide risk potential, these interventions might be 

relevant for firefighters as well. However, these interventions have not been tested among 

firefighters. Research among similar populations (e.g., military Veterans) has found these 

interventions to be highly acceptable [62], suggesting an avenue for future research.

Indeed, there are several factors related to the fire service that may make web-based 

interventions particularly advantageous. For one, past research among firefighters reporting 

a career history of suicidality has found that stigma-related concerns (e.g., concerns about 

reputation, embarrassment) differentiated treatment users from nonusers [57]; web-based 

treatments may help circumvent stigma-related barriers because an individual could 

complete these treatments at home. Further, costs of treatments are an important 

consideration [63], especially for large organizations with potential budgetary constraints; 

here, too, web-based treatments may help circumvent cost-related concerns to fire 

departments. In this regard, scalability could also be enhanced. A final consideration is that 

the brief nature of web-based interventions poses unique opportunities due to the time-

sensitive environment of the fire service. In sum, findings from the current study underscore 

the potential applicability of interventions targeting AS cognitive concerns to addressing 

suicidality and suicide-related conditions among firefighters is worth further inquiry.

4.1. Limitations and future directions

This study is not without limitations. First, we examined study hypotheses among a single 

fire department in a large southern U.S. metropolitan city, and thus results may not 

generalize to the fire service at large. The generalizability of our findings is further 
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hampered by the relatively low survey response rate (i.e., 24.2%); however, data collection 

in this Department is ongoing and thus it is likely that more firefighters will ultimately 

respond to the survey. Moreover, the department represents firefighters serving 

predominately in a full-time, paid capacity. This point is important in light of previous 

research demonstrating that career firefighters report, on average, less severe psychiatric 

symptoms than volunteer firefighters [64]. This may, in part, explain the relatively lower 

depression symptoms, AS concerns, and suicide risk scores in this sample compared to 

previous firefighter investigations; as noted above, this fire department has also proactively 

provisioned internal suicide prevention efforts [65]. Another related issue is that the 

firefighters in the present sample were all active duty and thus may have underreported 

psychiatric symptoms due to fears of negative job ramifications [66]. Relatedly, the 

variances accounted for by our models were modest, accounting for b20% of the variance in 

SBQ-R suicide risk. Although the variances accounted for were modest, the corresponding 

effect sizes were moderate in magnitude [67], signaling clinical relevance. We acknowledge, 

however, that the inclusion of other clinically-relevant variables would likely increase 

statistical power, underscoring the importance of not conceptualizing suicide risk within a 

vacuum [19].

An additional limitation of this study is that, although the SBQ-R is a psychometrically 

sound assessment of suicide risk [41,45], there are issues inherent in self-report of suicide 

risk, including the possibility of misclassification [68,69]. Moving forward, research is 

needed to triangulate suicide risk assessment methodologies (e.g., self-report, clinician 

interview, behavioral tasks). Additionally, the SBQ-R examines suicide risk broadly and 

future research utilizing a more clinically severe sample should also examine the depression-

distress amplification model in the prediction of suicide attempts among a sample of suicide 

ideators. This would position the model within the ideation-to-action framework [30,70,71], 

allowing for a determination of the role of AS cognitive concerns in predicting the transition 

from thinking about suicide to actually engaging in suicidal behavior. A study of this 

magnitude would be enhanced by a longitudinal design; indeed, the cross-sectional nature of 

the present study minimizes the causal inferences that can be made. The cross-sectional data 

also do not capture the fluidity of suicide risk [72] or its risk factors [73], hampering our 

ability to identify AS cognitive concerns as a potential acute warning sign for suicide risk. 

Finally, although this study was the first study, to our knowledge, of the depression-distress 

amplification model to employ the CES-D, a gold standard measure of depression 

symptoms, future research may benefit from more nuanced assessments of depression (e.g., 

semi-structured clinical interview).

4.2. Conclusions

Among a large sample of firefighters, depression symptoms interacted each with AS 

cognitive concerns and AS social concerns to predict elevated suicide risk. These findings 

support and extend the depression-distress amplification model of suicide risk. AS concerns 

are a transdiagnostic risk factor that is amenable to therapeutic interventions. Importantly, 

interventions exist demonstrating efficacy in reducing AS cognitive concerns, and for which 

this reduction mediates suicidality outcomes. Findings of this study highlight that treating 

AS cognitive concerns may attenuate suicide risk among firefighters.
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Fig. 1. 
Depiction of the interactions between depression symptoms and anxiety sensitivity subscales 

in the prediction of suicide risk. a. Cognitive Anxiety Sensitivity Concerns. b. Physical 

Anxiety Sensitivity Concerns. c. Social Anxiety Sensitivity Concerns.
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Table 1

Firefighter Sociodemographic Characteristics (N = 831).

Characteristic Value

Age, mean (SD) [range: 20 y–63 y] 38.37 y (8.53 y)

Sex

 Male 785 (94.5%)

 Female 40 (4.8%)

 Transgender 6 (0.7%)

Race, no. (valid %)

 White/Caucasian 625 (75.2%)

 Black/African American 106 (12.8%)

 Native American or Alaska Native 13 (1.6%)

 Asian/Pacific Islander 12 (1.4%)

 Native Hawaiian or other pacific islander 1 (0.1%)

 Other 74 (8.9%)

Ethnicity, no. (valid %)

 Hispanic or Latino/a 216 (26.0%)

 Not Hispanic or Latino/a 615 (74.0%)

Education, no. (valid %)

 Did not complete high school 11 (1.3%)

 High school graduate/GED 67 (8.1%)

 Some college 387 (46.6%)

 College graduate 366 (44.0%)

Total years as a firefighter, mean (SD) [range: 0 y–42 y] 13.02 y (8.71 y)

Military status, no. (valid %)

 Active duty in the past (not now) 188 (22.6%)

 Active duty (now) 4 (0.5%)

 Participated in initial/basic training only 20 (2.4%)

 No military experience 691 (74.5%)
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Table 3

Results from Linear Regression Analyses Predicting Suicide Risk (N = 831).

B SE p

Model 1 (F [3827] = 44.549, p < 0.001; R2 = 13.9%; f2 = 0.161)

 CES-D depression 0.005 0.001 <0.001

 ASI-3 cognitive AS 0.001 0.002 0.598

 CES-D depression × ASI-3 cognitive AS ΔR2 due to the interaction: 1.5% 0.001 0.0001 <0.001

Model 2 (F [3827] = 36.881, p < 0.001; R2 = 11.8%; f2 = 0.134)

 CES-D depression 0.006 0.001 <0.001

 ASI-3 physical AS 0.001 0.002 0.451

 CES-D depression × ASI-3 physical AS ΔR2 due to the interaction: <0.1% <−0.001 0.001 0.685

Model 3 (F [3827] = 59.021, p < 0.001; R2 = 17.6%; f2 = 0.214)

 CES-D depression 0.004 0.001 <0.001

 ASI-3 social AS 0.006 0.001 <0.001

 CES-D depression × ASI-3 Social AS ΔR2 due to the interaction: 1.5% 0.001 0.001 <0.001

Model 4 (F [5825] = 38.222, p < 0.001; R2 = 18.8%; f2 = 0.232)

 CES-D depression 0.005 0.001 <0.001

 ASI-3 cognitive AS −0.002 0.002 0.381

 ASI-3 physical AS −0.006 0.002 0.006

 ASI-3 social AS 0.010 0.001 <0.001

 CES-D depression × ASI-3 cognitive AS ΔR2 due to the interaction: 1.2% 0.001 0.001 <0.001

Model 5 (F [5825] = 35.208, p < 0.001; R2 = 17.6%; f2 = 0.214)

 CES-D depression 0.005 0.001 <0.001

 ASI-3 cognitive AS 0.001 0.002 0.564

 ASI-3 physical AS −0.007 0.002 0.001

 ASI-3 social AS 0.010 0.001 <0.001

 CES-D depression × ASI-3 physical AS ΔR2 due to the interaction: <0.1% <0.001 <0.001 0.906

Model 6 (F [5825] = 38.941, p < 0.001; R2 = 19.1%; f2 = 0.236)

 CES-D depression 0.004 0.001 <0.001

 ASI-3 cognitive AS −0.001 0.002 0.816

 ASI-3 physical AS −0.006 0.002 0.004

 ASI-3 social AS 0.009 0.001 <0.001

 CES-D depression × ASI-3 social AS ΔR2 due to the interaction: 1.5% <0.001 <0.001 <0.001

Significant effects are depicted in bold. Suicide risk was assessed via the Suicidal Behaviors Questionnaire—Revised (SBQ-R; Osman et al., 2001). 
AS=anxiety sensitivity; ASI-3=Anxiety Sensitivity Index—3; CES-D=Center for Epidemiologic Studies Depression Scale.
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