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A B S T R A C T   

Background: Suicidal ideation (SI) is an early risk factor for suicide among disaster responders. To date, however, 
no known study has examined the prevalence, and pre-, peri-, and post-disaster risk correlates of SI in World 
Trade Center (WTC) responders, one of the largest disaster response populations in U.S. history. 
Methods: The prevalence, and pre-, peri- and post-event correlates of SI were assessed in a population-based 
health monitoring cohort of 14,314 police responders and 16,389 non-traditional responders (e.g., construc-
tion workers) who engaged in response, recovery, and clean-up efforts following the 9/11/2001 terrorist attacks 
on the WTC. Multivariable analyses were conducted to identify correlates and individual psychiatric symptoms 
associated with SI in each group. 
Results: A total 12.5% of non-traditional and 2.2% of police WTC responders reported SI. Depression, functional 
impairment, alcohol use problems, and lower family support while working at the WTC site were associated with 
SI in both groups of responders. Symptom-level analyses revealed that three symptoms accounted for approxi-
mately half of the variance in SI for both groups—feeling bad about oneself, or that one has let down oneself or 
family; feeling down, depressed, or hopeless; and sense of foreshortened future (44.7% in non-traditional and 
71% in police). 
Limitations: Use of self-report measures and potentially limited generalizability. 
Conclusions: SI is prevalent in WTC disaster responders, particularly non-traditional responders. Post-9/11 psy-
chiatric symptoms reflecting guilt, shame, hopelessness, and associated functional impairment are most strongly 
linked to SI, suggesting that interventions targeting these factors may help mitigate suicide risk in this 
population.   

1. Introduction 

In the United States, suicide is the fourth leading cause of death for 

adults aged 18 to 64 years (Centers for Disease Control, 2019). Given 
that rates of suicide have increased over the last two decades (Hede-
gaard et al., 2020), identifying and offering help to individuals before 
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they attempt suicide has become a public health priority (US Depart-
ment of Health and Human Services, 2021). Suicidal ideation (SI), 
defined as having thoughts about suicide or death, is widely recognized 
as an early risk factor for possible suicide attempt (O'Connor and 
Portzky, 2018). Accordingly, characterization of factors that distinguish 
individuals with SI is critical to understanding who may benefit from 
suicide prevention efforts (Knox et al., 2004). 

The estimated past-year prevalence of SI in the general US adult 
population is 4.8%, and as high as 15.6% over a lifetime (Substance 
Abuse and Mental Health Services Administration, 2018; Nock et al., 
2008b). Numerous factors have been linked with SI in the general 
population, including demographic characteristics such as female 
gender (Kessler et al., 1999; Nock et al., 2008a), white race/ethnicity 
(Borges et al., 2012), single/unpartnered relationship status (Kessler 
et al., 1999; Nock et al., 2008a), exposure to life stressors (Liu and 
Miller, 2014; Nock et al., 2008b), mental health (Kessler et al., 1999; 
Nock et al., 2010, 2008a) or substance use disorders (Nock et al., 2010), 
and physical disability (Russell et al., 2009). 

One less frequently examined risk factor for SI is exposure to extreme 
stress (Beristianos et al., 2016a, 2016b; Stein et al., 2010), which may be 
experienced during and in the aftermath of a large-scale disaster (Brown 
et al., 2018; Jafari et al., 2020; Reifels et al., 2018; Substance Abuse and 
Mental Health Services Administration, 2015). A growing body of 
research suggests that individuals who encounter extremely stressful 
events as a condition of their occupation are at higher risk for SI than 
those who do not (Chopko et al., 2014; Violanti, 2004). For example, 
emergency responders report rates of SI well above that observed in the 
general population, with estimated lifetime prevalence of 46.8% for 
firefighters (Stanley et al., 2015), 37.0% for emergency medical 
personnel (Abbot et al., 2015) and 23.1% for police (Violanti et al., 
2009). Suicidal thoughts and behaviors are generally also found to be 
higher among those who have been exposed to disaster, and in partic-
ular, man-made disasters such as political terrorism, mass shootings and 
accidents (Reifels et al., 2018; Stein et al., 2010). 

A burgeoning body of research has examined risk factors associated 
with SI in occupational groups that commonly encounter extreme stress. 
Among police officers, for example, pre-existing risk factors include 
younger age (Carleton et al., 2018), female gender, lower education, and 
single/unpartnered relationship status (Carleton et al., 2018; Violanti 
et al., 2009). Peri-event factors associated with SI include occupational 
stress (Chopko et al., 2014; Syed et al., 2020), exposure to traumatic 
stimuli (e.g., to death or injury) in the course of police work (Bishopp 
and Boots, 2014; Chopko et al., 2014; Violanti, 2004), lack of social 
interaction (Bishopp and Boots, 2014), and relationship problems 
(Chopko et al., 2014; Violanti et al., 2019). Other SI risk factors found in 
police include major depressive disorder (MDD; Bishopp and Boots, 
2014; Chopko et al., 2014; di Nota et al., 2020; Violanti et al., 2009), 
posttraumatic stress disorder (PTSD; Chopko et al., 2014; di Nota et al., 
2020; Violanti, 2004), and alcohol and drug use problems (Chopko 
et al., 2014; di Nota et al., 2020; Violanti et al., 2019). 

Currently, several gaps remain in the literature on SI in occupations 
that commonly encounter extreme stress. First, much of the research 
examining such groups, including police, is hindered by small sample 
sizes that lack the gender and racial/ethnic diversity needed to assess a 
broad range of pre-, peri-, and post-event stressors that may be linked to 
SI (Violanti, 2004; Violanti et al., 2009). Second, it is unclear whether 
similar stressors may differentially relate to SI in different occupational 
groups who may vary with respect to disaster preparedness. Differential 
severity and nature of exposure to stressors and traumatic exposures 
encountered within various occupations often confounds conclusions 
about risk, particularly because SI can peak years following an extreme 
event (DeWolfe, 2000; Kessler et al., 2008; Kõlves et al., 2013; Pietrzak 
et al., 2012b; Substance Abuse and Mental Health Services Adminis-
tration, 2015). Third, examination of stressors often fails to account for 
factors that confer resilience to psychopathology and seldom separates 
occupational groups with differing levels of resilience. Police, 

firefighters, and EMTs, for example, receive extensive training designed 
to buffer the impact of extreme stressors. Less is known about SI risk 
factors for workers who typically lack specialized training in disaster 
preparedness (e.g., non-traditional first responders). Fourth, most prior 
work has focused on the relation between mental health disorders such 
as MDD and PTSD and SI risk, instead of individual symptoms of these 
multi-faceted disorders, which may show more nuanced associations. 
Indeed, emerging research suggests that a symptom-level or ‘symptomic’ 
approach that examines how individual symptoms may be linked to SI 
may provide more clinically nuanced insight into possible prevention 
and treatment targets for SI, as well as functional outcomes (Fried and 
Nesse, 2014; Kachadourian et al., 2019, 2021). 

To address the aforementioned gaps, we analyzed data from a large, 
population-based health monitoring cohort of more than 30,000 disaster 
responders, including 14,314 police responders and 16,389 non- 
traditional responders (e.g., utility, abatement, construction, trans-
portation, clean-up, and sanitation workers), following a shared extreme 
stressor. Both groups assisted in rescue, recovery, and clean-up efforts 
following the 9/11/2001 terrorist attacks (9/11) on the World Trade 
Center (WTC). Potential stressors encountered by these workers 
included exposure to a hazardous working environment, contact with 
toxins, death of colleagues or loved ones, and witnessing death/human 
remains (Pietrzak et al., 2014, 2012a). This sample provides a unique 
opportunity to examine the prevalence of SI in occupational groups with 
(i.e., police) and without (i.e., non-traditional responders) disaster 
preparedness training, as well as pre-, peri-, and post-event factors 
associated with SI following a shared extreme stressor. 

We had two overarching aims: (1) to characterize the prevalence of 
SI in police and non-traditional WTC responders; and (2) to identify risk 
and protective factors associated with SI in these groups. For aim 2, we 
grouped these variables temporally, assessing pre-event (demographics, 
history of mental health disorder, life stressors prior to 9/11), peri-event 
(WTC exposures as well as social support from family and work during 
WTC recovery work) and post- event factors (e.g., life stressors post 9/ 
11, as well as resulting functional impairment and mental health prob-
lems). Further, we employed symptom-level analyses to identify indi-
vidual symptoms of depression and PTSD associated with SI. 

2. Methods 

2.1. Sample 

Participants were WTC general responders participating in the WTC 
Health Program (WTC-HP), a regional clinical consortium comprising 
five medical institutions in the greater New York City area. All WTC-HP 
data collected at each of the five institutions have been stored and 
managed since 2002 by the General Responder Data Center, located at 
the Icahn School of Medicine at Mount Sinai in New York City. In the 
current study, data were analyzed from 14,314 police responders and 
16,389 non-traditional responders (e.g., utility, abatement, construc-
tion, transportation and sanitation workers, administrators, and volun-
teers) who completed their first health monitoring visit at the WTC-HP a 
median of 5.5 years after 9/11/01, including all questionnaires used in 
this study. The study was carried out in accordance with the latest 
version of the Declaration of Helsinki; the study design was reviewed 
and approved by the Mount Sinai Institutional Review Board. 

2.2. Assessments 

2.2.1. Suicidal ideation 
SI was assessed using item 9 from the Patient Health Questionnaire- 

9: (Kroenke and Spitzer, 2002) “Over the last 2 weeks, how often have 
you been bothered by the following problems: thoughts you might be 
better off dead or of hurting yourself in some way?” Items were coded 
0 (“not at all”), 1 (“several days”), 2 (“more than half the days”), or 3 
(“nearly every day”). Incident suicidal ideation was operationalized as 
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endorsement of “1” or higher. 

2.2.2. Sociodemographic characteristics 
Age (continuous), gender, race/ethnicity (White, Black, Hispanic, 

other), education (>high school, ≤high school), marital status (single/ 
never married, married/partnered, widowed/separated/divorced), and 
annual income (≤$80,000, >$80,000). 

2.2.3. History of mental health disorders prior to 9/11 
Participants were asked via self-report whether a health professional 

ever diagnosed them with anxiety disorder, depression, or PTSD before 
9/11/2001. 

2.2.4. Number of life stressors in the year prior to / post 9/11 
Two separate counts of 15 potential life stressors from the Disaster 

Supplement of the Diagnostic Interview Schedule (Robin and Smith, 
1983), e.g., “lost a job/laid off/lost income,” “divorced from spouse,” 
“had debt trouble,” “serious illness/injury.” 

2.2.5. Number of WTC-related stressor exposures (“WTC exposures”) 
Count of 10 exposures: 1) arrived at the WTC site between 9/11 and 

9/13/2001; 2) worked primarily/adjacent to the collapse site, known as 
the ‘pit’ or the ‘pile’ during September 2001; 3) participated in search 
and rescue; 4) worked longer than the median number of hours at the 
WTC site; 5) exposed to human remains; 6) was caught in the dust cloud; 
7) slept at the site; 8) death of a colleague, friend or family member 
because of 9/11; 9) received treatment for an illness or injury during 
WTC recovery work; and 10) knew someone who suffered an injury on 
9/11. 

2.2.6. WTC-related social support 
Number of important sources of family support (count range 0 to 5 

[spouse, partner, children, parent{s}, other family]) and work support 
(dichotomized [supervisor and/or co-workers] vs. none) while working 
for the WTC recovery effort. 

2.2.7. WTC-related medical conditions 
Count of three WTC-related conditions, including asthma, sinusitis, 

and gastroesophageal reflux disease (GERD). 

2.2.8. Depression 
The Patient Health Questionnaire (PHQ-8; Kroenke et al., 2001; 

Kroenke and Spitzer, 2002) was used to screen for depression with a 
score of 10 indicative as a positive screen for depression. Items on the 
PHQ-8 correspond to those used to assess major depressive disorder 
using the Diagnostic and Statistical Manual of Mental Disorders. Cron-
bach's alpha = 0.93 in non-traditional responders and 0.89 in police 
responders. 

2.2.9. WTC-related PTSD symptoms 
The PTSD Checklist Specific-Stressor Version (PCL-S) (Blanchard 

et al., 1996; Weathers et al., 1993) is a self-report measure comprised of 
17 items (range 17–85) that assess DSM-IV symptoms of PTSD (Cron-
bach's alpha = 0.96 in non-traditional responders and 0.95 in police 
responders). Example items assess trauma-related emotional numbing 
(i.e., feeling emotionally numb or being unable to have loving feelings), 
trauma cue-related physiological reactivity (i.e., heart pounding, 
trouble breathing, sweating following reminders of the event) and irri-
tability/anger, all indexed in relation to WTC-related experiences. 
Probable WTC-related PTSD was operationalized as a score ≥ 44. 

2.2.10. Alcohol use problems 
The CAGE Questionnaire (King, 1986) is a four-item scale used to 

identify problems with alcohol use. A score of 2 or higher indicates 
possible problematic use. 

2.2.11. Functional impairment 
The Sheehan Disability Scale (SDS; Sheehan et al., 1996) is a three- 

item scale used to assess functional impairment in work, family, and 
social life. Items were averaged, and a score of 5 or higher, indicative of 
moderate or greater impairment, was considered a positive screen for 
functional impairment (Williams, 2000). 

2.3. Data analysis 

All analyses were stratified by occupational responder type—police 
vs. non-traditional WTC responders—as these groups differ with respect 
to disaster preparedness and training, as well as in prevalence of major 
WTC-related health conditions (e.g., Pietrzak et al., 2014). Analyses 
were conducted using SPSS (version 28; IBM Corp, Armonk, N.Y., USA) 
and proceeded in three steps. First, we computed chi-square analyses 
and analyses of variance to compare demographic, exposure and psy-
chosocial characteristics between responders who did and did not screen 
positive for SI. These analyses included main effect terms for all of the 
variables shown in Table 1. Second, we conducted hierarchical multi-
variable logistic regression analyses to examine independent correlates 
of SI in police and non-traditional WTC responders. Independent vari-
ables were grouped based on their temporal relationship to WTC attacks, 
with pre-event variables including sociodemographic characteristics 
(age, gender, race/ethnicity, education level, marital status, income, 
history of mental health disorder, and life stressors prior to 9/11) 
entered in Step 1; peri-event variables (WTC exposures and social sup-
port during WTC work) in Step 2; and post-event variables (life stressors 
post 9/11, WTC-related medical conditions, depression, WTC-related 
PTSD symptoms, problematic alcohol use, and functional impairment) 
in Step 3. Variance explained for logistic regression models was esti-
mated using Nagelkerke's R-squared. Third, we examined the relation 
between individual PTSD and MDD symptoms assessed by the PCL-S and 
PHQ-8, and SI using the R package relaimpo. This analysis decomposes 
the explained variance in a dependent variable (i.e., SI) while ac-
counting for intercorrelations among independent variables (i.e., indi-
vidual PCL-S and PHQ-8 items; Tonidandel and LeBreton, 2010). All of 
the pre-, peri-, and post-event variables that were significantly associ-
ated with SI in multivariable regression models were included in these 
analyses. 

3. Results 

On average, WTC responders completed the initial survey on 3/27/ 
06 (median = 11/10/05; range = 7/16/2002 to 6/19/2014), 5.5 years 
after 9/11/2001. Of 14,314 police responders, 58.6% (n = 8393) were 
non-Hispanic White, 23.2% (n = 3324) Hispanic, 11.8% (n = 1686) 
Non-Hispanic Black, and 6.4% (n = 911) bi/multi-racial or another 
ethnicity. Mean age at the time of data collection was 43.2. Most police 
(84.9%, n = 12,151) were male, and 2.2% (2.6% of females and 2.1% of 
males) reported SI within the last two weeks. 

Of 16,389 responders in non-traditional occupations, 56.2% (n =
9217) were non-Hispanic White, 27.5% (n = 4514) Hispanic, 10.4% (n 
= 1709) non-Hispanic Black, and 5.8% (n = 949) bi/multi-racial or 
another ethnicity. Mean age was 45. Most non-traditional responders 
(86.2%, n = 14,125) were male, and 12.5% (16.3% of females and 
11.8% of males) reported SI. 

Table 1 presents results of bivariate comparisons of sociodemo-
graphic characteristics, and pre, peri and post-event variables by SI for 
each responder group. Among police responders, variables that were 
significantly associated with SI included marital status, income, history 
of mental health disorder, life stressors prior to and post 9/11, WTC- 
related medical conditions, depression, WTC-related PTSD symptoms, 
functional impairment, and problematic alcohol use. Among non- 
traditional responders, variables that were significantly associated 
with SI included gender, race/ethnicity, education, marital status, in-
come, history of mental health disorder, life stressors prior to and post 
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9/11, WTC exposures, social support (both family and work), depres-
sion, WTC-related PTSD symptoms, functional impairment, and prob-
lematic alcohol use. 

Table 2 presents results of multivariable logistic regression models. 
Among police responders, first (pre-event factors), second (peri-event 
factors) and third (post-event factors) steps accounted for 10.4%, 12.1% 
and 32.0% of the variance in SI, respectively; in non-traditional re-
sponders, these steps accounted for 9.3%, 10.9% and 36.0% of the 
variance in SI, respectively. In police responders, older age, positive 
screens for depression, functional impairment, and problematic alcohol 
use were positively associated with SI, while Hispanic ethnicity, mar-
ried/partnered and widowed/separated/divorced marital status, and a 
greater number of supportive family members while working at the WTC 
site were negatively associated with SI. Among non-traditional re-
sponders, greater number of life stressors post 9/11, positive screens for 
depression, WTC-related PTSD symptoms, functional impairment, and 
problematic alcohol use were positively associated with SI, while male 
gender, higher income, greater number of WTC exposures and number 
of supportive family members while working at the WTC site were 
negatively associated with SI. 

As shown in Fig. 1, in police WTC responders, symptom-level ana-
lyses revealed that feeling bad about oneself—or that you are a failure or 
that you have let yourself or your family down (OR = 2.52, 95%CI =
2.11–3.00; 30.2% relative variance explained [RVE]); feeling down, 
depressed, or hopeless (OR = 1.73, 95%CI = 1.41–2.12; 24.0% RVE); 
and sense of foreshortened future (OR = 1.27, 95%CI = 1.13–1.43; 
16.8%) explained more than 70% of the variance in SI. None of the other 
assessed symptoms were significant. The remainder of the variance in SI 

was explained by functional impairment (13.2%), number of supportive 
family members while working at the WTC site (4.0%), problematic 
alcohol use (4.0%), marital status (3.8%), age (3.6%), and Hispanic 
ethnicity (0.4%). 

As shown in Fig. 2, in non-traditional WTC responders, symptom- 
level analyses revealed that feeling bad about oneself—or that you are 
a failure or that you have let yourself or your family down (OR = 1.93, 
95%CI = 1.79–2.09; 19.7% RVE); feeling down, depressed, or hopeless 
(OR = 1.44, 95%CI = 1.32–1.58; 14.3% RVE); psychomotor disturbance 
(moving or speaking so slowly that that other people could have noticed, 
or the opposite—being so fidgety or restless that other people could have 
noticed; OR = 1.40, 95%CI = 1.30–1.50; 12.3% RVE); sense of fore-
shortened future (OR = 1.20, 95%CI = 1.13–1.27; 10.7% RVE); WTC 
trauma-related emotional numbing (i.e. feeling emotionally numb or 
being unable to have loving feelings for those close to you; OR = 1.17, 
95%CI = 1.10–1.24; 10.2% RVE) explained nearly 70% of the variance 
in SI. Irritability/anger (OR = 1.13, 1.06–1.20) and WTC trauma-related 
physiological reactivity (i.e., having a physical reaction such as heart 
pounding, trouble breathing, or sweating when reminded of the stressful 
experience or event; OR = 1.15, 95%CI = 1.09–1.22) explained an 
additional 9.0% and 6.4% of the variance in SI, respectively. None of the 
other symptoms were significant. The remainder of the variance in SI 
was explained by functional impairment (6.6%), life stressors post 9/11 
(4.4%), number of supportive family members while working at the 
WTC site (3.0%), problematic alcohol use (2.2%), income (0.9%), WTC 
exposures (0.2%), and gender (0.1%). 

Table 1 
Pre, peri and post-event variables by SI status in police (n = 14,314) and non-traditional (n = 16,389) WTC responders.    

Police responders Non-traditional responders 

SI No SI Test of diff, SI No SI Test of diff, 

n/Mean %/SD n/Mean %/SD n/Mean %/SD n/Mean %/SD 

Full sample  311 2.2% 14,003  97.8% 2042 12.5% 14,347 87.5% 311 
Pre-event variables 
Age in years  44.68 7.51 41.79 7.04 7.15 44.82 10.11 45.10 10.16 1.16 
Gender Male 255 82.0% 11,896 85.0%  1672 81.9% 12,452 86.8%  

Female 56 18.0% 2107 15.0% 2.08 369 18.1% 1895 13.2% 35.50*** 
Race/ethnicity Non-Hispanic White 178 57.2% 8215 58.7%  957 46.9% 8260 57.6%  

Non-Hispanic Black 38 12.2% 1648 11.8%  158 7.7% 1551 10.8%  
Hispanic 68 21.9% 3256 23.3%  818 40.1% 3696 25.8%  
Bi/multiracial or other 27 8.7% 884 6.3% 3.09 109 5.3% 840 5.9% 186.12*** 

Education High school or less 189 60.8% 8317 59.4%  1499 73.4% 10,222 71.2%  
Some college or higher 122 39.2% 5686 40.6% 0.24 543 26.6% 4125 28.8% 4.10* 

Marital status Single/never married 57 18.3% 1802 12.9%  340 16.7% 2188 15.3%  
Married/partnered 155 49.8% 9338 66.7%  1051 51.5% 9101 63.4  
Widowed/separated/divorced 99 31.8% 2863 20.4% 39.07*** 651 31.9% 3058 21.3% 131.77*** 

Income ≤$80,000/year 213 68.5% 8455 60.4%  1739 85.2% 10,783 75.2%  
>$80,000/year 98 31.5% 5548 39.6% 8.38** 303 14.8% 3564 24.8% 99.22*** 

History of mental health disorder 117 37.6% 1182 8.4% 313.94*** 641 31.4% 2034 14.2% 387.82*** 
Life stressors prior to 9/11 1.77 2.42 1.14 1.62 − 6.64*** 2.36 3.05 1.53 2.20 − 15.09***  

Peri-event variables 
WTC exposures 5.0 2.02 5.04 1.98 − 4.07 3.66 2.06 3.53 1.95 − 2.69*** 
Social support – family 1.54 1.41 2.15 1.46 7.29 1.11 1.31 1.57 1.43 13.90*** 
Social support – work 0.58 0.75 0.75 0.77 3.85 0.36 0.65 0.55 0.75 11.03***  

Post-event variables 
Life stressors post 9/11 4.71 3.40 2.53 2.25 − 16.67*** 5.44 3.63 3.11 2.91 − 32.76*** 
WTC-related medical conditions 164 54.1% 6540 47.8% 4.78* 791 39.5% 5554 39.4% 0.01 
Depression (PHQ-8) 197 63.3% 892 6.4% 1404.99*** 1533 75.1% 2713 18.9% 2937.47*** 
WTC-related PTSD symptoms (PCL-C) 197 63.3% 1144 8.2% 1090.81*** 1603 78.5% 3423 23.9% 2510.27*** 
Functional impairment (SDS) 203 65.3% 1445 10.3% 901.87*** 1511 74.0% 3925 27.4% 1754.06*** 
Problematic alcohol use (CAGE) 69 22.2% 673 4.8% 186.99*** 480 23.5% 1490 10.4% 291.00*** 

Note. Suicidal ideation was operationalized as a score of ≥1 on the two-part suicide question from the Patient Health Questionnaire (PHQ)-9. Depression was measured 
by a score ≥ 10 on the PHQ-8. WTC-related Posttraumatic Stress Disorder (PTSD) was measured by a score ≥ 44 on the PTSD Checklist Specific-Stressor Version (PCL- 
S). Functional impairment was measured by a mean score ≥ 5 on the Sheehan Disability Scale (SDS). Problematic alcohol use was operationalized as a score ≥ 2 on the 
CAGE Questionnaire. Significant association: *p < .05, **p < .01, ***p < .001. 
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4. Discussion 

To our knowledge, this study is the first to examine the prevalence 
and correlates of suicidal ideation (SI) in two diverse occupational 
groups that participated in rescue, recovery and clean-up efforts 
following the 9/11/2001 terrorist attacks on the World Trade Center. 
Results revealed that non-traditional responders reported markedly 

higher prevalence of SI (12.5% overall [16.3% of females and 11.8% of 
males]) relative to police responders (2.2% overall [2.6% of females and 
2.1% of males]). The prevalence of SI reported by non-traditional re-
sponders was higher than those found in the general population (Sub-
stance Abuse and Mental Health Services Administration, 2018). 

Several possible factors may account for the higher prevalence of SI 
in non-traditional disaster responders. For example, non-traditional 

Table 2 
Results of multivariable logistic regression analyses evaluating factors associated with suicidal ideation in WTC disaster responders.   

Police responders n = 14,314 Non-traditional responders n = 16,389 

Step 1 (R2 = 0.104) Step 1 (R2 = 0.093) 

Step 2 (R2 = 0.121) Step 2 (R2 = 0.109) 

Step 3 (R2 = 0.320) Step 3 (R2 = 0.360) 

OR 95% CI Wald X2 OR 95% CI Wald X2 

Pre-event variables (Step 1) 
Age Number of years  1.03 1.01–1.05 11.54***  1.00 0.99–1.00 2.05 
Gender Male  0.92 0.64–1.31 0.24  0.83 0.70–0.97 5.30* 
Race/ethnicity Non-Hispanic White   REF   REF 

Non-Hispanic Black  0.75 0.49–1.15 1.75  0.81 0.65–1.01 3.59 
Hispanic  0.70 0.50–0.99 4.05*  1.14 0.99–1.31 3.45 
Bi/multiracial or other  1.07 0.66–1.74 0.07  1.03 0.80–1.32 0.04 

Education Some college or higher  0.98 0.75–1.29 0.02  1.09 0.96–1.24 1.61 

Marital status 
Single/never married   REF   REF 
Married/partnered  0.53 0.36–0.78 10.61***  1.04 0.88–1.23 0.23 
Widowed/sep/dvrcd  0.66 0.43–0.99 4.02*  1.10 0.92–1.32 1.04 

Income >$80,000/year  0.78 0.58–1.04 2.81  0.85 0.72–1.00 3.88* 
History of mental health disorder  0.89 0.64–1.23 0.53  1.14 0.99–1.31 3.29 
Life stressors prior to 9/11  0.99 0.93–1.06 0.10  1.01 0.99–1.04 0.95  

Peri-event variables (Step 2) 
WTC exposures  0.99 0.92–1.06 0.14  0.95 0.92–0.98 12.76*** 
Social support - family  0.90 0.81–1.00 4.04*  0.86 0.82–0.91 34.97*** 
Social support - work  0.95 0.78–1.16 0.24  0.95 0.86–1.04 1.28  

Post-event variables (Step 3) 
Life stressors post 9/11  1.04 0.99–1.10 2.21  1.04 1.02–1.06 11.24*** 
WTC-related medical conditions  0.82 0.63–1.08 1.98  0.91 0.80–1.02 2.50 
Depression (PHQ-8)  2.25 1.97–2.57 142.12***  2.39 2.20–2.59 446.35*** 
WTC-related PTSD (PCL-S)  1.14 0.99–1.31 3.16  1.60 1.48–1.74 123.48*** 
Functional impairment (SDS)  1.25 1.11–1.42 12.78***  1.25 1.16–3.34 35.48*** 
Problematic alcohol use (CAGE)  1.15 1.05–1.25 9.51**  1.14 1.08–1.19 26.44*** 

Note. OR = odds ratio; significant predictors are bolded; *p < .05, **p < .01, ***p < .001; suicidal ideation was operationalized as a score of ≥1 on the two-part suicide 
question from the Patient Health Questionnaire (PHQ)-9. Depression was measured by a score ≥ 10 on the PHQ-8. WTC-related Posttraumatic Stress Disorder (PTSD) 
was measured by a score ≥ 44 on the PTSD Checklist Specific-Stressor Version (PCL-S). Functional impairment was measured by a mean score ≥ 5 on the Sheehan 
Disability Scale (SDS). Problematic alcohol use was operationalized as a score ≥ 2 on the CAGE Questionnaire. 
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Fig. 1. Relative variance in suicidal ideation explained by individual depression and PTSD symptoms and other risk factors in police World Trade Center responders.  
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responder occupations—workers in utility, abatement, construction, 
transportation and sanitation occupations—are less likely than police 
responders to have had formal training to prepare them for the 
extraordinarily stressful conditions encountered at the WTC disaster 
site, such as seeing human remains and navigating hazardous environ-
ments for days or months at a time. Our findings align with prior 
research indicating that workers who lack disaster preparedness training 
and/or who perform tasks outside of their training during disaster re-
covery efforts may be more vulnerable to developing PTSD (Brooks 
et al., 2015, 2016; Perrin et al., 2007; Stellman et al., 2008), which is a 
known risk factor for SI in emergency responder populations such as 
police (Chopko et al., 2014; di Nota et al., 2020), as well as the general 
population (Nock et al., 2009). Furthermore, prior work from our group 
(DePierro et al., 2021) revealed that non-traditional responders reported 
more barriers to mental health care than did police, such as preferring to 
handle problems on their own, being too busy, and not knowing how or 
where to access care. These mental health-related beliefs, practices and 
access barriers may play a role in contributing to SI risk over time. 

Whereas prior disaster preparedness training may have bolstered 
resilience to SI in police responders, concerns about stigma or other 
professional consequences (i.e., forced surrender of firearms) may have, 
at least in part, dissuaded self-reports of SI, as has been observed in prior 
studies (Stuart, 2017; Williams et al., 2010). Our previous work 
(DePierro et al., 2021) revealed that the only barrier to mental health 
care police endorsed at higher rates than non-traditional responders was 
fear of negative job consequences. Collectively, these findings under-
score the importance of tailored intervention approaches for different 
WTC responder occupational subgroups, as well as confidential mental 
health screening and referral for police officers (e.g., Dowling et al., 
2006; Newell et al., 2021). 

Of note, the prevalence of SI among police responders in the current 
study was markedly lower than those found in both the general popu-
lation and other disaster responder groups (Abbot et al., 2015; Kessler 
et al., 1999; Nock et al., 2008a; Stanley et al., 2016, 2015; Substance 
Abuse and Mental Health Services Administration, 2018). For example, 
one study of 193 U.S. A study in Midwestern police officers found that 
8.8% (8.9% of males, 7.7% of females) reported SI within the prior two 
weeks. One possibility for a higher SI prevalence in this Midwestern 
sample (Chopko et al., 2014) is that participants completed survey items 
anonymously. In contrast, police responders in the present study 
completed survey items in a clinic, and responses (when used for clinical 
purposes) were paired with responders names. 

Our large samples allowed us to examine a broad range of pre-, peri-, 
and post-9/11 factors associated with SI in police and non-traditional 
responders. We found that three variables explained the majority of 
variance in SI in both occupational groups. These variables, all of which 
were categorized as post-event variables, included greater severity of 
depressive symptoms of feeling bad about oneself or that one has let 
down oneself or family, and feeling down, depressed, or hopeless; and 
the PTSD symptom of sense of foreshortened future. Among non- 
traditional responders, four additional depressive and PTSD symptoms 
explained incremental variance in SI. Specifically, psychomotor distur-
bance accounted for 12.3% of the variance in SI, and WTC trauma- 
related emotional numbing, physiological reactivity and irritability/ 
anger accounted for additional variance (ranging from 6.4% to 10.2%). 
Consistent with previous research (e.g., Russell et al., 2009), we also 
found that having functional impairment impacting one's work, family 
and/or social life was associated with a greater risk of SI in both groups 
of responders, accounting for 13.2% and 6.6% of the explained variance 
in police and non-traditional responders, respectively. Collectively, 
these findings extend prior ‘symptomics’ literature (Fried and Nesse, 
2014; Kachadourian et al., 2021, 2019) to highlight the importance of a 
more nuanced, symptom-level approach to assessment, monitoring, and 
treatment of depression and PTSD in WTC responders at heightened risk 
for suicide. They further underscore the importance of functional 
impairment as a potential risk factor for SI in this population. 

In addition to training, having a greater number of family members 
who provided support to responders while working at the WTC site 
provided a small potentially protective effect for both police (4.0%) and 
non-traditional responders (3.0%). This finding is consistent with a 
previous study of firefighters (e.g., Carpenter et al., 2015), but contrasts 
with studies of disaster responders and police, which found that orga-
nizational support helped mitigate mental health problems (Brooks 
et al., 2015, 2016; Violanti et al., 2016). In the current study, work 
support was unrelated to SI, though this variable had a restricted range. 
Collectively, our findings suggest that while organizational support may 
not incrementally contribute to SI risk above and beyond factors such as 
post-event depressive and PTSD symptoms and functional impairment. 

Results of this study have several clinical implications for the 
assessment, monitoring, and treatment of suicide risk in WTC and other 
disaster responders. First, a single item—feeling bad about oneself/ 
letting others down—explained nearly a third (30.2%) of the variance in 
SI in police and a fifth (19.7%) of this variance in non-traditional re-
sponders. Guilt related to a specific event, if left untreated, has 
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Fig. 2. Relative variance in suicidal ideation explained by individual depression and PTSD symptoms and other risk factors in non-traditional World Trade Cen-
ter responders. 
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previously been linked to heightened risk of subsequent psychopathol-
ogy (Kim et al., 2011; Kubany et al., 2004, 2000; Murray et al., 2021; 
Norman et al., 2014). Research-based interventions that focus on guilt 
following extreme stressors such as man-made disasters are available 
(Kubany et al., 2004; Norman et al., 2014; Litz et al., 2009). Addition-
ally, group interventions such as Psychological First Aid may help pro-
vide specific knowledge of what to do during and following a disaster 
(Brucia et al., 2020; Brooks et al., 2016). Second, findings suggest that 
interventions should be tailored to the individual needs of diverse 
occupational groups. For example, given possible underreporting of SI in 
police responders, interventions addressing stigma also exist and may 
help improve disclosure of suicidal thoughts and adaptive help-seeking 
behaviors (Caine et al., 2018). Third, results of the current study also 
speak to the importance of a symptom-level approach to identifying 
mental health symptoms associated with SI in disaster responders, with 
particular attention to symptoms of feeling bad about oneself/guilt, 
depressed mood, and sense of foreshortened future, as well as related 
functional impairment. Fourth, in disaster responders who may under-
report SI due to professional concerns, confidential screenings admin-
istered by a third party—rather than by an employer—and allowing for 
non-disclosure of SI may help improve identification of those most at 
risk (Kyron et al., 2020; Marshall et al., 2021). Because suicide is a low- 
incidence phenomenon, community-based preventive interventions and 
state-level public-private partnerships may help support a multifaceted 
approach to suicide prevention, including education, policy develop-
ment, individual assessment, and preventive interventions (Knox et al., 
2004). Further research is needed to evaluate the effectiveness of indi-
vidual guilt- and stigma-reduction interventions, as well as broader, 
community-based efforts in mitigating suicidal thoughts and behaviors 
in WTC and other disaster response populations. 

Results of this study should be considered within the context of the 
study's limitations. First, the study sample was comprised of individuals 
who responded to the WTC disaster and thus findings may not generalize 
to other populations. Second, data were obtained using self-report scales 
and so results may differ if clinician-administered scales were employed, 
and may be impacted by retrospective recall bias. Also, the median time 
from 9/11/2001 until survey completion was 5.5 years. The prevalence 
and severity of SI and its correlates may have fluctuated during this 
period, especially given that the PHQ-9 assessment of SI is limited to 
prevalence over the past two weeks. Longitudinal studies are needed to 
evaluate the nature and determinants of predominant longer-term tra-
jectories of SI and suicidal behaviors over time, as well as predictors of 
completed suicide in WTC and other disaster responder populations. 
Lastly, the high incremental R2 values in the third steps of our regression 
models are largely attributable to a strong association between positive 
screens for depression and SI. While depression was modeled as a risk 
correlate of SI, it is also possible that these measures, both of which were 
drawn from the PHQ-9, collectively reflect a common entity of more 
severe depressive symptoms with SI. 

Notwithstanding these limitations, results of this study underscore 
the burden of SI in WTC responders, particularly non-traditional re-
sponders, and the role of pre-, peri-, and post-event factors as correlates 
of SI in this population. They further suggest that a symptom-based or 
‘symptomic’ approach to identifying individual PTSD and MDD symp-
toms linked to SI may provide more nuanced targets for suicide risk 
assessment, monitoring, and treatment efforts. Further research is 
needed to examine the longitudinal interrelationships between PTSD 
and MDD symptoms, and the course of suicidal ideation and attempts, 
and to evaluate the efficacy of individual- and community-focused sui-
cide prevention and treatment efforts to mitigate suicide risk in WTC 
and other disaster responder populations. 
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