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Background: Assessing for and identifying those at imminent risk for suicide continues to present challenges, especially as many who die do not interact with specialty mental health treatment preceding suicide. Suicide-specific interventions in healthcare settings have been found to improve suicide-related outcomes, yet little is known about the confluence of behavioral, cognitive, emotional, and physiological indicators of emotional distress as they correspond to other key risk characteristics and high-risk groups like gun owners.

Aim: The purpose of this content analysis was to examine self-identified warning signs of distress between gun owners and non-owners through crisis response planning (CRP).

Methods: Participants completed a collaborative CRP. Warning signs were categorized as being either behavioral, cognitive, emotional, or physiological in nature. Bivariate logistic regression models were used to examine associations between firearm ownership and variables of interest. Participants were evenly split between men (n = 44) and women (n = 44) and were predominantly white (67.1%) with a mean age of 35.9 (SD = 13.6).

Results: Emotional warning signs of distress (68.2%) were reported slightly more often than behavioral (65.9%) followed by physiological (52.3%), and cognitive (46.6%). Firearm owners were significantly more likely to be male (OR = 2.5, 95%CI [1.07–6.0]). All participants were about a fourth as likely to report both a behavioral and physiological warning sign concurrently (OR = 0.26, 95% CI [0.09–0.67]).

Conclusion: Similarities and departures in warning signs of emotional distress may inform future research exploring both self-reported warning signs and related self-management strategies identified through suicide-specific interventions, particularly among high-risk groups such as gun owners.
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INTRODUCTION

Suicide remains a leading cause of death in the US with the rate of suicide increasing by more than 30% since 1999 (1). Most deaths are enacted by firearms, accounting for more than half of suicide deaths in 2020 (2). Despite improved research in identification and treatment for those at risk, fewer than half of suicide decedents are engaged with specialty mental health treatment in the months preceding their deaths (3, 4). Emergency departments and primary care clinics, by comparison, are much more likely to be visited (5). Brief suicide prevention interventions that are effective and feasible in these settings have therefore been developed. The crisis response plan [CRP; (6)] and the related safety planning intervention [SPI; (7)] are two such strategies. The CRP and SPI share critical key components including identification of warning signs, self-management strategies, sources of support (e.g., family, friends, or loved ones), and emergency resources. Identifying personal warning signs of an emerging crisis is considered a critical first component of the CRP and SPI because it helps patients to better recognize when they are shifting to a higher risk state (8, 9). Warning signs are therefore intended to differentiate proximal factors that indicate imminent or near-term suicide risk, as compared to risk factors that are more distally related to suicide (e.g., demographic or historical variables) (8).

Research indicates emotion regulation is impaired among individuals with increased suicide risk, though less in known as to whether these individuals can aptly recognize dysregulation preceding a suicide crisis (10–14). For example, suicidal people are more likely to use maladaptive strategies like rumination and are less likely to use adaptive strategies like reappraisal (12, 15–19). These deficits increase the likelihood of experiencing acute suicidal episodes in response to stressful events. Given the lethality of suicidal acts by firearms (90%) in comparison to other means, consideration of brief suicide prevention interventions among gun owners is timely (20). Strengthening a person's capacity to identify their personal warning signs could therefore avert suicidal behavior during an acute crisis.

Although warning signs are assumed to be an especially critical component of brief suicide prevention interventions, they have received only limited empirical attention. Variations in warning signs between gun owners and non-owners have not been examined, therefore, very little in known as to similarities and departures between these groups. Such research could reveal valuable information about the phenomenology of acute suicidal crises. Exploration of suicide-related phenomena has employed various qualitative approaches, including content analysis [see (21–23)], yet this approach has not been used in examining warning signs of a suicide crisis. To achieve this objective, we used content analysis (24) to compile and describe patterns of warning signs generated as part of a collaborative CRP and explored differences in these patterns between participants based on age, sex, and race and among those with and without a history of suicidal thoughts and behaviors. We additionally examined reported warning signs between those who do and do not own firearms for potential differences. Combining qualitative and quantitative data analysis capitalizes on the strengths of each methodology and allows for triangulation of the data to better understand the complex processes associated with complex phenomena, such as suicide (25–27).


Crisis Response Planning

The CRP is a brief intervention in which a clinician and an individual collaboratively identify personal indicators or warning signs of an emotional crisis, self-management strategies, reasons for living, sources of social support, and sources of professional and crisis support (6, 28). Several clinical trials support the efficacy of the CRP and SPI for reducing suicide attempts (29) and other suicidal behaviors (30) as compared to treatment as usual.

Typically, these suicide-focused interventions are administered to individuals with a history of suicide attempts or ideation, however, there is consideration that completing a CRP may be a prevention tool in the development of suicidal thoughts and behaviors in a non-clinical sample. Preliminary research suggests the CRP may lead to short-term increases in positive emotional states including hope (28) and optimism (31) when the intervention was enhanced with a brief discussion about suicidal persons' reasons for living. The CRP may also serve individuals in creating a plan to navigate and reduce the impact of emotional distress based on self-reported warning signs that may or may not be suicide specific. As the majority of suicide decedents do not access mental health treatment or care, especially those who own and have access to firearms, the CRP may provide opportunities to impart self-management strategies among a high-risk group in non-clinical settings.

There are three aims of this study; first, to compile warning signs from participant CRPs from a community sample; second, to examine and categorize reported warning signs as they correspond to the suicidal mode (32) and analyze associations based on other key participant characteristics, including suicidal ideation; and third, to examine potential themes and departures between gun owners and non-owners.




METHODS


Participants and Procedures

Participants included 88 adults enrolled in a study aimed at exploring the mechanisms underlying vulnerability to firearm suicide. Inclusion criteria for the parent study were ≥18 years old and having regular access to either an Android or Apple smartphone, and the exclusion criteria were serious medical conditions that would interfere with data collection procedures (e.g., deafness, moderate or severe traumatic brain injury, lifetime mania or psychosis), psychotropic medication use within the past 4 months, acute alcohol intoxication (verified via breath test), and heavy recreational alcohol or cannabis use (defined as 5+ alcohol binges per month and cannabis use more than 5 times per week).

As part of the study's safety protocol, after completing within-lab study procedures, a trained member of the research team collaboratively developed a CRP with each participant lasting between 20 and 60 min. CRPs were led by either trained research personnel or masters and doctoral level clinicians. The team member first conducted a narrative assessment of a recent emotional crisis. Participants reporting a history of suicidal thoughts and behaviors were directed to “tell the story” of their most recent suicidal episode or suicide attempt, whereas those without a history of suicidal thoughts and behaviors were directed to instead “tell the story” of a recent time during which they felt very stressed or overwhelmed. The purpose of the narrative assessment is to increase understanding of the person's situation with prompting questions such as: “Would you mind sharing with me the story of what happened [today]?” (8). The narrative assessment also allows for contextualizing the chain of events leading up to the crisis. Questions such as, “What happened next?” and, “When that happened, what did you say to yourself?” may be asked to obtain more information around the chain of events. An example of completed CRP is presented in Figure 1.


[image: Figure 1]
FIGURE 1. Example crisis response plan (9).


After completing the narrative assessment, the team member then explained the purpose of the CRP and prompted participants to identify their personal warning signs. The remaining four components of the CRP—self-management strategies, reasons for living, sources of social support, and professional resources and crisis services—were then completed but are not the focus of the present analysis. The CRP was handwritten by the participant on an index card provided during the lab visit. Copies of each CRP, which were text recorded verbatim by the administrator, were then saved on a secure electronic storage system. CRP responses were subsequently compiled by two research personnel. Two independent raters then independently transferred responses to prepare for analysis. All subjects gave written informed consent in accordance with the Declaration of Helsinki. The study was reviewed and approved by The Ohio State University's Institutional Review Board.



Measures
 
Warning Signs

Participants' warning signs of emotional crisis were categorized through directed content analysis as either behavioral, cognitive, physical, and emotional (24, 32, 33). Participants who indicated at least one warning sign that, based on the initial theme and alignment within the suicidal mode (33), fit into one of the four discrete categories were considered to positively endorse that item. For example, if an individual wrote, “heart beating hard” on the CRP, it was first coded as “chest issues” and then “physiological” as it corresponded to the suicidal mode. Additional examples illustrating the process of coding responses using directed content analysis are reported in Table 1.


Table 1. Content, code, and categories of warning signs from participant crisis response plans.
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Self-Injurious Thoughts and Behaviors Interview—Revised

Participants were administered the Self-Injurious Thoughts and Behaviors Interview-Revised [SITBI-R; (34)] by research personnel who were trained and supervised by a licensed clinical psychologist. Items on the SITBI-R assess for a range of self-injurious thoughts and behaviors, including suicidal ideation, suicide planning, non-suicidal self-injury (NSSI), aborted suicide attempts, interrupted attempts, and actual suicide attempts. The SITBI-R's validity has been established (34).




Data Analysis

Qualitative data, warning sign responses, were copied verbatim to facilitate directed content analysis in three steps (24, 33), CRPs were first coded by generating preliminary themes across warning signs, such as “stomach/chest issues,” “angry,” “restlessness” and “fatigue.” Then these preliminary themes were then compared to the four established constructs of suicidal mode, a conceptual model of suicide used in brief cognitive behavioral therapy for suicide prevention (BCBT-SP) and then categorized as behavioral, cognitive, emotional, and physical by two independent raters (9, 32). Lastly, all categorized responses were then verified by the primary author for both consistency in translation of coding themes and for reflexivity. The independently coded responses were reviewed by the primary author who validated the final coding scheme based on suggested standards for reliability in content analysis (24). All CRPs were analyzed for interrater reliability using Krippendorff's alpha (35, 36). Krippendorff's alpha (35) is considered the standard reliability statistic for content analysis and related analyses. Acceptable reliability using Krippendorff's alpha statistic in social science often requires α ≥ 0.80 with the “lowest conceivable limit” set to α ≥ 0.667 for exploratory analyses [(24), p. 354]. There was sufficient reliability between raters for behavioral (0.90), cognitive (1.00), emotional (0.97) and physiological (1.00) warning signs.

All statistical analyses were performed using StataIC 16 (37). Sample descriptive statistics based on gun ownership are reported in Table 2. A series of chi-square (χ2) analyses were conducted to assess for the potentially confounding relationship between warning signs. Bivariate logistic regression models were used to examine participant characteristics between those who owned a firearm and those who did not. This first series of analyses examined whether firearm ownership was associated differently based on participants' age, sex, and race. Second, we examined whether firearm ownership was significantly associated with specific warning signs. We used McFadden's multinomial model estimation to determine model fit (38).


Table 2. Sample characteristics of non-owners and gun owners (N = 88).
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RESULTS

Participants were split evenly between males (n = 44, 50%) and females (n = 44, 50%) and ranged in age from 19 to 70 years old (M = 35.9, S.D. = 13.5; reported in Table 2). Racial distribution was predominately White (67.05%; n = 59), with 18.2% identifying as Black or African American (n = 16), and fewer than 15% (14.8%, n = 13) identifying as Native American Alaskan Native, Asian, Native Hawaiian or other Pacific Islander, or multiracial.

Two thirds (65.9%) of participants endorsed at least one behavioral warning sign, nearly half of participants (46.6%, n = 41) endorsed at least one cognitive warning sign, 68.2% (n = 60) endorsed emotional warning signs, and 52.3% (n = 46) endorsed at least one physiological warning sign. 45.5% of participants owned at least one firearm. 37.5% of participants reported past suicidal ideation, with 26.1% reporting current suicidal ideation; a quarter of participants (25%) reported both passive and active suicidal ideation.


Univariate Analyses of Warning Signs

There was no significant relationship between behavioral and cognitive (χ2 = 0.21, p = 0.65) or emotional (χ2 = 0.56, p = 0.46) warning signs, or between cognitive and emotional (χ2 = 0.19, p = 0.47) or physiological (χ2 = 2.33, p = 0.13) warning signs. There was a significant association between reports of behavioral and physiological (χ2 = 5.73, p < 0.01) warning signs; participants were a quarter as likely to report both a physiological and behavioral warning sign (OR = 0.26, 95% CI [0.09–0.67]).



Key Characteristics as Predictors of Warning Signs

There were no significant relationships between age and reports of behavioral (OR = 0.98, 95% CI [0.95–1.02]), cognitive (OR = 0.99 95% CI [0.96–1.02]) emotional (OR = 1.02, 95% CI [0.99–1.06]), or physiological warning signs (OR = 1.00, 95% CI [0.96–1.03]). There were also no significant differences between male and female participants: behavioral (OR = 0.78, 95% CI [0.29–2.06]), cognitive (OR = 1.58, 95% CI [0.29–3.68]), emotional (OR = 0.73, 95% CI [0.29–1.80]), or physiological (OR = 0.91, 95% CI [0.39–2.12]). Lastly, multinomial logistic regressions were performed to create a model of the relationship between warning signs and participants who identified as Black or African American or Other when compared to participants who identified as White. The final models using race as a predictor for behavioral (χ2 =2.01, McFadden's R2 =0.02, p =0.37), cognitive (χ2 =3.97, McFadden's R2 =0.03, p = 0.13), emotional (χ2 = 2.20, McFadden's R2 = 0.02, p = 0.33), and physiological (χ2 = 3.82, McFadden's R2 = 0.03, p = 0.14) warning signs were all not found to be significant predictors.



Participant Characteristics, Warning Signs, and Suicidal Ideation Compared Between Gun Owners and Non-owners

Our results of the multivariate logistic regression analyses of participant characteristics, warning signs, and suicidal ideation between gun owners and non-owners are reported in Table 3. There was no significant difference between gun owners and non-owners in reporting behavioral (OR = 2.14, 95% CI [0.86–5.36], p = 0.10), cognitive (OR = 0.74, 95% CI [0.32–1.72], p = 0.48), emotional, (OR = 2.07, 95% CI [0.80–5.31], p = 0.13), or physiological (OR = 0.97, 95% CI [0.41–2.26], p = 0.94) warning signs of distress.


Table 3. Results of multivariate logistic regressions of participant characteristics, warning signs, and suicidal ideation between gun owners and non-owners.
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DISCUSSION

There were three aims of this study; first, to categorize self-reported warning signs of emotional distress from crisis response plans completed among a community sample using content analysis; second, to examine these warning signs coded as behavioral, cognitive, emotional, and physiological, in relation to other key characteristics, including suicidal ideation and third; to examine potential associations between warning signs among gun owners and non-owners. To our knowledge, this study is the first to categorize responses to brief suicide prevention interventions, like the CRP or SPI, and consider associations with gun ownership status. The findings of our study reveal the novelty of categorizing warning signs of distress and examining differences in characteristics between gun and non-gun owners.

First, we had strong interrater reliability between the two independent ratings of the four warning signs from CRPs. Our interrater reliability, calculated using Krippendorff's alpha (35), serves to also inform the face validity of our approach, specifically directive content analysis as guided by the suicidal mode (32). Second, most participants reported at least one behavioral warning sign, such as pacing, arguing with a partner, or withdrawing, or emotional warning sign, such as anger, irritability, or sadness regardless of gun ownership. Fewer than half of participants included at least one cognitive warning sign, such as rumination, “mind fog,” or indicating specific thoughts such as, “What am I doing here?” Our findings demonstrate homogeneity in the distribution and frequency of reported warning signs, when further categorized as behavioral, cognitive, emotional, or physiological, across participants when controlling for age, sex, and race among participants in our sample. In the United States, suicidal thoughts, attempts, and deaths vary between and within these groups; we hypothesized that significant differences based on these characteristics may lend insight as to discrepancies in suicide risk and deaths (1, 2).

Third, we found that participants were not likely to report both a behavioral and physiological warning sign. Based on preliminary analyses, we hypothesized that there would be measurable differences between gun owners and non-owners on the frequency and type of warning signs reported. Our results did not support this hypothesis, however, as behavioral warning signs were reported nearly as often as emotional warning signs, this may suggest that such signs may better serve to indicate imminent risk of suicide than cognitive or emotional warning signs alone (8, 25, 39). Literature on warning signs, including cognitive, behavioral, emotional, and physiological, around a suicide crisis and emotional distress may not be correlated with commonly identified risk factors (25, 40, 41) and individuals with commonly identified risk factors may not report only cognitive or emotional warning signs.

We argue that our findings yield several implications. First, we maintain that using a combination of qualitative and quantitative approaches to both study design and analysis, such as through content analysis, adds value in suicide research. Further examination using such methods will reveal opportunities for future prevention and intervention strategies, such as crisis response planning among non-clinical groups and with high-risk groups such as individuals who own or have access to firearms. Despite a lack of statistical significance in differences in self-reported warning signs across key participant characteristics, including suicidal ideation, and between gun owners and non-owners, we argue that parsing warning signs using the suicidal mode (32) between these groups may influence future identification and prevention strategies. Further, these similarities among groups may be moderated by self-reported self-management strategies when examining outcome variables related to suicide.

Several limitations must be considered as to the context and implications of these findings and results should be considered preliminarily until further research is conducted Participant CRPs were completed as part of a larger clinical trial which employed stratified sampling informed by a priori power analyses on other variables of interest, therefore, our sample size was limited to those who also fit criteria for the parent study. Participants were also not asked to report their gender identity and were asked to report their sex assigned at birth; these results are limited in their generalizability to individuals with gender and sexual minority identities. As Asarnow et al. (42) also noted, gun owners are disproportionally male and White, which was reflected as well in our sample, leading to limits in generalizability. Participation also required individuals to be 18 years or older; our findings may not be consistent with children and adolescents. CRPs were completed during one encounter without opportunities to amend responses which may improve precision of awareness and recognition of warning signs which are often revealed when the CRP is used in clinical treatment settings [BCBT-SP; (9)]. Lastly, as warning signs were coded without opportunities to clarify responses with participants, we may have categorized responses that varied from the participant's intended meaning. Future studies may account for several of these limitations by expanding the sampling frame and employing additional qualitative study designs (27).

In conclusion, this study is the first attempt to codify self-reported warning signs of emotional distress or a suicide crisis with constructs of the suicidal mode (32) and the association between various warning signs and key characteristics, such as firearm ownership and suicidal ideation among a community sample using content analysis. As many people who die by suicide are far less likely to encounter mental health care preceding death with far more encountering emergency care settings, the CRP presents as a useful tool to be implemented proactively among those presenting in emergency care, especially among gun owners. Further research is needed to demonstrate potential consistencies in the associations found between warning signs, specifically behavioral and physiological warning signs, to reduce the number of lives lost to suicide, especially by firearms.
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