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Abstract 

The coronavirus disease 2019 (COVID-19) pandemic has negatively affected the mental health 

of the general population. However, less is known about its impact on vulnerable populations, 

such as veterans with pre-existing psychiatric conditions. Data were analyzed from the National 

Health and Resilience in Veterans Study, which surveyed a nationally representative cohort of 

U.S. veterans. Pre-pandemic and 1-year peri-pandemic risk and protective factors associated with 

suicidal ideation (SI) were examined in veterans with pre-existing psychiatric conditions. 19.2% 

of veterans screened positive for SI peri-pandemic.  Relative to veterans without SI, they had 

lower income, were more likely to have been infected with COVID-19, reported greater COVID-

19-related financial and social restriction stress, and increases in psychiatric symptoms and 

loneliness during the pandemic. A multivariable analysis revealed that older age, greater pre-

pandemic psychiatric symptom severity, past-year SI, lifetime suicide attempt, psychosocial 

difficulties, COVID-19 infection, and past-year increase in psychiatric symptom severity were 

linked to peri-pandemic SI, while pre-pandemic higher income and purpose in life were 

protective.  Among veterans who were infected with COVID, those aged 45 or older and who 

reported lower purpose in life were more likely to endorse SI.  Monitoring for suicide risk and 

worsening psychiatric symptoms in older veterans who have been infected with COVID-19 may 

be important. Interventions that enhance purpose in life may help protect against SI in this 

population.   

Keywords: Suicide, depression, PTSD, substance use disorder, COVID-19 
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Introduction 

Suicide has been a serious public health issue even prior to the coronavirus disease 2019 

(COVID-19) pandemic, increasing 36.5% from 10.4 to 14.2 per 100,000 persons between 2000 

to 2018 (Hedegaard et al., 2018, CDC Injury Prevention & Control, 2020). During the same 

period, veterans have shown a higher (48.6%) increase in suicide rate and 27.5 deaths by suicide 

per 100,000 persons in 2018 (U.S. Department of Veterans Affairs Office of Mental Health and 

Suicide Prevention, 2020). In 2018, veterans comprised 7.1% of the U.S. population (Vespa, 

2020) while accounting for 13.8% of all deaths by suicide (U.S. Department of Veterans Affairs 

Office of Mental Health and Suicide Prevention, 2020). Recently, the COVID-19 pandemic has 

changed people’s lives dramatically, with increased social isolation, economic recession, and 

sense of powerlessness (U.S. Department of Veterans Affairs Office of Mental Health and 

Suicide Prevention, 2020, Reger et al., 2020). Preliminary reports show a substantial increase in 

prevalence of depression and anxiety in the general public during the pandemic (Ettman et al., 

2020, Czeisler et al., 2020, Pierce et al., 2020a, Wathelet et al., 2020, Zhang et al., 2020), and it 

has been suggested that this may be accompanied by a possible increase in deaths by suicides 

(Reger et al., 2020, Gunnel et al., 2020, Sher, 2020).  

Extant literature suggests that the incidence of suicide increased in the U.S. during the 

1918-19 influenza pandemic (Wasserman, 1992). During the 2003 severe acute respiratory 

syndrome (SARS) outbreak in Hong Kong, the rate of suicide increased by 13.9% compared to 

the previous year (HKJC Centre for Suicide Research and Prevention, 2020), and the most 

significant increase was found among older adults (Yip et al., 2010). Preliminary reports on rates 

of overall suicide deaths during the COVID-19 pandemic show relatively stable rates in higher 

income countries (John et al., 2020).  
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 2

Veterans may be uniquely vulnerable to negative mental health effects of the pandemic 

such as suicidality due to their older age (Wiechers et al., 2015), previous trauma exposures 

(Marini et al., 2020), and higher pre-pandemic prevalence of physical (e.g. disability, traumatic 

brain injury [TBI], medical comorbidities) and psychiatric risk factors (e.g. adverse childhood 

experiences [ACEs]) and conditions (e.g., post-traumatic stress disorder [PTSD], substance use 

disorder [SUD]) relative to the general population (Wiechers et al., 2015, Villa et al., 2003, 

Dohrenwend et al., 2006, Pietrzak et al., 2014, Williamson et al., 2018). Another potentially 

vulnerable population for suicide during the pandemic are older adults who are more likely than 

younger adults to have underlying physical illnesses and functional impairments, which may be 

exacerbated by stressors associated with the COVID-19 pandemic (e.g., difficulties accessing 

health care, social distancing measures), and may contribute to late-life suicide (Yip et al., 2010, 

Sheffler et al., 2020). However, preliminary large surveys of the general population conducted 

during the pandemic show the opposite, with older adults actually being less affected by 

psychiatric issues compared to other age groups (Vahia et al., 2020). Thus, whether older age is 

protective or a risk of worse mental health during the pandemic remains to be elucidated.   

In addition, individuals with pre-existing psychiatric disorders have been identified as a 

subpopulation that may be at particularly increased risk for suicide during the pandemic (Yao et 

al., 2020). In a multinational study of individuals with pre-existing psychiatric disorders, self-

reported worsening of psychiatric symptoms was endorsed by two-thirds of those surveyed, and 

in an independent clinical investigation of over 300 psychiatric patients in the United States, over 

50%  required clinical interventions such as dose adjustment or prescription of new medication 

(Gobbi et al., 2020, Hamada and Fan, 2020). Potential contributors to worsening psychiatric 

symptoms in this population include social isolation, disruption of mental health services, 
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increased stress, anxiety and fear, and greater reliance on use of substances (Yao et al., 2020, 

Hamada and Fan, 2020).  

   Numerous previous studies have identified risk factors for suicidal behavior. According 

to the American Association of Suicidology (AAS), these risk factors may be categorized into 

permanent/non-modifiable (e.g. demographics, previous suicidal behavior, history of trauma), 

predisposing (e.g. psychiatric and/or medical conditions, TBI), and acute (e.g. substance use, 

psychological pain, psychosocial stressors) (American Association of Suicidology, 2018). 

However, protective factors such as purpose in life, resilience, optimism, gratitude, community 

integration, and social support, which have been linked to lower likelihood of suicidality (Straus 

et al., 2019, McLean et al., 2008, McClatchey et al., 2019), have received less attention in the 

suicide literature.      

To date, extant research on mental health effects of the COVID-19 pandemic is limited in 

a number of ways. First, nearly all published studies have used cross-sectional or retrospective 

surveys carried out after the start of the pandemic, and are thus prone to selection bias (Pierce et 

al., 2020b). Second, scarce research has examined how pre-pandemic factors relate to mental 

health factors such as SI during the pandemic. Hence, little is known about the longitudinal 

impact of the COVID-19 pandemic on suicidal behavior (Niederkrotenthaler et al., 2020). Third, 

most research has focused on general population samples, and no known study has investigated 

the mental health impact of the pandemic in veterans. Consequently, it is unclear whether 

observed results apply to groups at higher risk for suicide, such as veterans or those with pre-

existing psychiatric conditions. Fourth, although some studies have reported increased 

prevalence of SI in those infected with COVID-19 (Mazza et al., 2020), it is unknown to what 

extent COVID-related stressors may influence SI risk in those with pre-existing psychiatric 

Jo
urn

al 
Pre-

pro
of



 4

conditions. Fifth, possible interactions between COVID-19 infection and age and protective 

factors on SI risk have not yet been examined. It is thus crucial to identify the risk and protective 

factors, including both COVID-related and non-related factors, in individuals at high-risk of 

suicide, such as veterans with pre-existing psychiatric disorders, as such data can help inform 

targeted, effective, and timely suicide prevention strategies (Gunnel et al., 2020). 

  To address the aforementioned gaps in knowledge, we analyzed data from the National 

Health and Resilience in Veterans Study (NHRVS; Fogle et al., 2020) to examine pre-pandemic, 

COVID-related, and changes in risk and protective factors associated with peri-pandemic SI. We 

additionally evaluated interactions between COVID-19 infection and age, and significant 

protective factors, in predicting SI in this population. Based on the theoretical framework put 

forth by the AAS and extant literature on suicide (American Association of Suicidology, 2018), 

we had the opportunity to examine a comprehensive range of risk and protective factors.   

  

 Material and methods 

Participants 

Data were drawn from the NHRVS, a nationally representative prospective survey of 

U.S. military veterans two timepoints one year apart. A total of 4,069 veterans completed the 

Wave 1 (median completion date: 11/21/2019) survey prior to the first documented COVID-19 

cases in the U.S. and 3,078 (75.6%) completed a 1-year follow-up Wave 2 (median completion 

date: 11/14/2020) survey. Wave 1 survey will be referred to “pre-pandemic survey” and Wave 2 

survey will be referred to “peri-pandemic survey.” Details of the study, including the recruitment 

protocol, has been described previously (Fogle et al., 2020). Briefly, the NHRVS sample was 

drawn from KnowledgePanel®, a survey research panel of more than 50,000 U.S. households 
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maintained by Ipsos, a survey research firm. To ensure generalizability of the results to the U.S. 

veteran population, poststratification weights were computed based on the demographic 

distribution of veterans in the U.S. Census Current Population Survey. In the current study, a 

total of 661 veterans (23.8% of peri-pandemic sample) screened positive for major depressive 

disorder (MDD), generalized anxiety disorder (GAD), PTSD, and/or SUD at the pre-pandemic 

assessment. We focused on this subsample based on previous research suggesting that 

individuals with pre-existing psychiatric conditions are at higher risk of mental health problems 

during the pandemic (Yao et al., 2020). The study protocol was approved by the Human Subjects 

Subcommitee of the VA Connecticut Healthcare System, and all participants provided informed 

consent.  

 

Measures 

Suicidal ideation. Peri-pandemic SI was assessed using two items adapted from the 

Patient Health Questionnaire-9 (PHQ-9) (Kroenke et al., 2001), which asked participants to 

report SI during the prior two weeks. A positive screen for current SI was indicated by a 

response of “several days,” “more than half the days,” or “nearly every day” to at least one of the 

following questions: “How often have you been bothered by thoughts that you might be better 

off dead?” and “How often have you been bothered by thoughts of hurting yourself in some 

way?” 

Sociodemographic characteristics. Information on pre-pandemic age, gender, race, 

education, marital status, income, employment, and combat veteran status was assessed.  

Risk factors (pre-pandemic).  Table 1 presents a detailed description of measures used to 

assess psychiatric symptoms/diagnoses, cumulative trauma burden, ACEs, suicidality (lifetime 
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 6

suicide attempt, past-year SI, and likelihood of suicide attempt in following year), psychosocial 

difficulties, loneliness, and physical characteristics.  

Protective factors (pre-pandemic). Table 1 presents a description of potential protective 

factors of SI, which included engagement in mental health treatment, social support, resilience, 

purpose in life, dispositional optimism and gratitude, curiosity/exploration, and community 

integration.  

COVID-related variables. COVID-19 infection status of veterans, household members, 

and non-household members and hours spent consuming COVID-related media were assessed at 

peri-pandemic using a questionnaire developed by the National Center for PTSD. Questions 

from the Coronavirus Health Impact Survey (National Institute of Mental Health Intramural 

Research Program Mood Spectrum Collaboration and Child Mind Institute of the NYS Nathan S. 

Kline Institute for Psychiatric Research, 2020) were used to assess COVID-related worries and 

concerns, and social engagement. 

A 4-item version of the PTSD Checklist (Geier et al., 2020) for DSM-5 was used to 

assess COVID-related PTSD symptoms. Lastly, sum of traumas were assessed by summing the 

number of past-year potentially traumatic events on the Life Event Checklist for DSM-5 

(Weathers et al., 2013).  

  Change variables. Differences in scores (peri-pandemic – pre-pandemic) were computed 

for measures of household income, psychiatric symptom severity, alcohol use problem severity, 

days of non-prescription drug use days in past year, psychosocial difficulties, loneliness, social 

support, resilience, purpose in life, dispositional optimism and gratitude, curiosity, and 

community integration. 
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 7

  

Statistical analysis  

First, we compared sociodemographic, trauma exposure, and psychosocial characteristics 

of veterans with and without peri-pandemic SI using chi-square and independent-samples t-tests. 

Second, we conducted a multivariable binary logistic regression analysis with a data-driven 

estimation method (backward Wald) to identify independent pre-pandemic, peri-pandemic, and 

changes in risk and protective factors that were associated with peri-pandemic SI; we employed a 

liberal approach to variable selection by entering variables associated with peri-pandemic SI at 

the p<0.10 level in bivariate analyses into this analysis. We then incorporated into the model 

interactions of COVID-19 infection-by-age and COVID-19 infection-by-purpose in life, which 

was the sole significant pre-pandemic protective factor associated with peri-pandemic SI.   

 

Results 

Baseline characteristics of participants with vs without SI 

The final sample included 661 veterans who completed both pre- and peri-pandemic 

surveys of the NHRVS and screened positive for pre-pandemic MDD, GAD, PTSD, and/or 

SUD. The average age of participants was 55.2 years (SD=15.4: range 23-92); the majority were 

male (86.8%), and Caucasian (75.1%), and 40.3% were combat veterans. The majority of the 

sample screened positive for 1 (n=444; 64.4%), 2 (n=136; 19.4%), or 3 (n=56; 10.7%) disorders, 

with an additional 21 (5.1%) and 3 (0.4%) screening positive for 4 or 5 disorders, respectively. 

Table 2 displays pre-pandemic characteristics of veterans with and without peri-

pandemic SI. Overall, 19.2% of veterans (n=127) screened positive for peri-pandemic SI and 

80.8% (n=534) did not screen positive for SI. Compared to veterans without peri-pandemic SI, 
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those with SI were younger and were less likely to have a household income greater than 

$60,000; they also reported more ACEs, higher psychiatric symptom severity, were more likely 

to have ever attempted suicide and to report past-year SI, and reported a higher likelihood of 

suicide attempt in the following year. They also scored higher on measures of psychosocial 

difficulties and loneliness, and lower on measures of social support, resilience, purpose in life, 

dispositional optimism and gratitude, curiosity, and community integration.  

With respect to COVID-related variables, veterans with peri-pandemic SI were more 

likely than those without SI to have been infected with COVID-19, and scored higher on 

measures of COVID-related social restriction and financial stress. They also reported greater 

increases in symptom severity and loneliness over the follow-up period. 

Risk factors and protective factors for peri-pandemic SI 

Table 3 shows variables included in the final multivariable regression model predicting 

peri-pandemic SI. Among pre-pandemic variables, greater age, psychiatric symptom severity, 

past-year SI, lifetime suicide attempt, and psychosocial difficulties were associated with peri-

pandemic SI, while household income of $60,000 or higher and purpose in life were negatively 

associated with SI. COVID-19 infection and increase in psychiatric symptom severity from pre- 

to peri-pandemic were also associated with peri-pandemic SI.  A sensitivity analysis that 

additionally incorporated a count of pre-pandemic positive screens for MDD, GAD, PTSD, and 

SUD into this analysis indicated that it was unrelated to peri-pandemic SI (p=0.29). 

Interaction effects between COVID-19 infection and age and protective factors on peri-pandemic 

SI 
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Significant interactions were observed for age x COVID-19 infection (Wald χ2=9.84, 

p=0.002) and purpose in life x COVID-19 infection (Wald χ2=15.29, p<.001).  Figures 1 and 2 

illustrate these interactions, which showed the highest probability of peri-pandemic SI among 

veterans 45-59 and 60+ year-olds who were infected with COVID-19 over the study period; and 

who were with the lowest quartile of pre-pandemic purpose in life.  

 

Discussion 

   To our knowledge, this study is the first to examine longitudinal risk and protective 

factors of SI during the COVID-19 pandemic in a nationally representative sample of veterans 

with pre-existing psychiatric conditions. Variables were selected based on the framework of the 

AAS and prior research on factors that may help mitigate risk of suicide. Results revealed that 

pre-pandemic older age, greater psychiatric symptom severity and psychosocial difficulties, past-

year SI, lifetime suicide attempt, increase in past-year psychiatric symptom severity and COVID-

19 infection were independent risk factors for peri-pandemic SI, whereas pre-pandemic greater 

purpose in life and higher household income were protective. 

Previous surveys of individuals infected with COVID-19 reported high prevalence of 

mental disorders, including depression (Ma et al., 2020), anxiety (Paz et al., 2020), and PTSD 

(Mazza et al., 2020). For example, in a study on 402 adult survivors of COVID-19 (mean age 

58), 28% met the diagnostic threshold for PTSD, 31% for depression, and 42% for anxiety at one 

month follow-up after hospital treatment (Mazza et al., 2020). In our study, COVID-19 infection 

was an independent risk factor of peri-pandemic SI for veterans with pre-existing psychiatric 

conditions, affecting 17.9% of those with peri-pandemic SI relative to 9.8% of those without SI.  
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COVID-related stressors such as economic stress and social isolation due to pandemic 

restrictions have been suggested as possible risk factors of suicidal behavior during the pandemic 

(Reger et al., 2020, Banerjee et al., 2021, Gunnel et al., 2020). In our study, veterans with peri-

pandemic SI reported worse COVID-related financial and social restriction stressors compared to 

those without SI. This finding is consistent with the Conservation of Resources Theory, which 

suggests that a loss of resources may lead to traumatic stress (Hobfoll, 1991), as well as studies 

showing that economic distress during the COVID-19 pandemic has negatively affected people’s 

mental health (Codagnone et al., 2020). While COVID-related stressors were not significant 

when considered in the context of other factors, pre-pandemic lower household income was a 

significant risk factor for peri-pandemic SI. This finding is consistent with a nationally 

representative study of U.S. adults in which financial strain, including lower household income, 

was linked to an increased likelihood of suicide attempt (Elbogen et al., 2020). Veterans with 

lower pre-pandemic income may have had less access to services, less savings to endure 

economic hardship, and/or greater anxiety related to the future, which in turn contributed to SI 

risk. 

It has also been proposed that COVID-related worries and media consumption may 

exacerbate mental health burden (Su et al., 2021, Gunnel et al., 2020, Bendau et al., 2020). In our 

study, COVID-related media consumption did not differ between those with and without peri-

pandemic SI, suggesting that frequency of media consumption may be unrelated to SI in veterans 

with pre-existing psychiatric conditions. While veterans with peri-pandemic SI were on average 

younger than those without SI, older age was associated with increased risk of SI when 

considered in the context of other risk and protective factors, thus underscoring the importance 

of assessing suicide risk in older veterans with pre-existing psychiatric conditions. Further, 
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veterans aged 45-59 and 60 and older who were infected with COVID-19 were at highest risk of 

peri-pandemic SI, with 58.7% and 39.9% of these groups endorsing SI, respectively, compared 

to 23.4% of veterans aged 18-44. It is well known that older adults are more likely to suffer from 

a more severe illness course and sequelae of COVID-19 infection (Shahid et al., 2020). Thus, 

one possible interpretation of this interaction is that older veterans with pre-existing psychiatric 

conditions who were infected with COVID-19 may have experienced more severe psychological 

distress and/or negative mood symptoms given heightened worries associated with higher 

mortality risk related to COVID-19 in older individuals. It is also noteworthy that greater pre-

pandemic psychiatric symptom severity and psychosocial difficulties, and aggravation of 

psychiatric symptoms over the past year were associated with increased risk of peri-pandemic SI. 

The finding that an increase in psychiatric symptom severity during the pandemic was linked to 

peri-pandemic SI above and beyond baseline levels of distress is consistent with studies in the 

general population, which have similarly observed increases in psychological distress during the 

pandemic (Czeisler et al., 2020, Ettman et al., 2020, Ma et al., 2020, Pierce et al., 2020a). 

Collectively, these findings underscore the importance of continued monitoring and intervention 

for worsening psychiatric symptoms in both high-risk individuals and the general population at 

large. 

Greater pre-pandemic purpose in life protected against peri-pandemic SI, even after 

accounting for a broad range of other risk and protective factors. Further, purpose in life 

interacted with COVID-19 infection, with three-quarters of veterans in the lowest quartile of pre-

pandemic purpose in life who were infected with COVID-19 endorsing peri-pandemic SI relative 

to 17.7% of veterans in the highest quartile of purpose in life who were infected with COVID-19. 

This finding extends prior work linking lack of meaning in life or feeling needed by others with 
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suicide risk (Ozawa-de Silva, 2020, Van Orden et al., 2010, Heisel and Flett, 2014), including 

high-risk veterans (Straus et al., 2019) to suggest that high-risk veterans with low purpose in life 

who were infected with COVID-19 may be at particularly elevated risk for suicide. Higher 

purpose in life, which has been linked to more effective regulation of the stress response (van 

Reekum et al., 2007, Ishida and Okada, 2006), may help promote engagement in adaptive coping 

strategies, such as soliciting social support or engaging in physical exercise to help manage 

distress and suicidality (van Reekum et al., 2007, Ishida and Okada, 2006, Hooker and Masters, 

2014).   

Based on these findings, clinical interventions designed to foster purpose in life may help 

mitigate suicide risk in veterans with pre-existing psychiatric conditions. Several evidence-based 

clinical interventions have been developed to enhance and promote purpose in life, including 

acceptance and commitment therapy (Hayes et al., 2006), logotherapy (Marshall and Marshall, 

2012), reminiscence interventions (Pinquart and Forstmeier, 2012), and dignity therapy 

(Chochinov et al., 2006). Another therapeutic avenue may be religiosity/spirituality, which is 

strongly associated with purpose in life (Koenig et al., 2014). Utilizing evidence-based 

interventions and maximizing the current capacity of chaplain care through innovative methods 

such as remote group meetings and virtual appointments to those with mental illnesses may serve 

as a tailored suicide prevention approach.  

This study has several limitations. First, we used screening instruments to assess 

psychiatric symptoms and SI; further research using structured clinical interviews is needed to 

replicate the results reported herein. Secondly, while nationally representative, our sample was 

comprised entirely of U.S. military veterans, who are predominantly older, and white, which 

makes it difficult to generalize results to non-veteran populations. However, it is also worth 
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noting that this study is the first to examine the impact of the COVID-19 pandemic on SI in 

veterans, who are at heightened suicide risk. Third, due to the low prevalence of peri-pandemic 

suicide attempts within the past year (n=5, 0.9%), we utilized current SI as a surrogate measure 

of potential suicide risk. 

Notwithstanding these limitations, the coincidental timing of our initial and follow-up 

surveys has provided a unique opportunity to examine nationally representative data on a broad 

range of risk and protective factors for peri-pandemic SI that may be targeted in suicide 

prevention efforts in veterans with pre-existing psychiatric conditions. Based on our findings, 

those who were infected with COVID-19 and aged 45 or older or who reported lower purpose in 

life may be at the highest risk of suicide, and may deserve close clinical attention and 

monitoring. Given the urgency and time sensitivity of the mental health crisis during the ongoing 

COVID-19 pandemic, the results underscore the importance of efforts to mitigate 

psychiatric/psychosocial and financial distress, and enhance purpose in life in veterans with pre-

existing psychiatric conditions. Further research is needed to replicate and extend these results to 

other high-risk populations; identify mechanisms leading to increased suicidality during the 

pandemic; and evaluate the efficacy of interventions targeting evidence-based risk and protective 

factors, including both negative (e.g., psychiatric symptoms, psychosocial difficulties) and 

salutogenic (e.g., purpose in life) factors, in mitigating suicide risk in veterans and other 

populations at heightened risk for suicide. 
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Table 1.  Sociodemographic and potential risk and protective factors examined in relation to suicidal ideation in high risk U.S. veterans 
 

Sociodemographic characteristics Age (continuous), gender (dichotomous: male vs female), race (dichotomous: white vs non-white), education (dichotomous: 
college graduate or higher vs up to high school diploma), marital status (dichotomous: married/living with partner vs unmarried), 
income (dichotomous: $60,000 or more vs less than $60,000), employment (dichotomous: working vs retired), and combat status 
(dichotomous: no combat exposure vs combat) 

Risk factors  
Psychiatric symptoms  
Current psychiatric symptom severity MDD symptoms – participant responses on the two depressive symptoms of the PHQ-4 occurring in the past two weeks (Ω=0.87); 

a score ≥ 3 was indicative of a positive screen for MDD (Kroenke et al., 2009); PTSD symptoms-assessed with the PTSD 
Checklist for DSM-5 (Ω=0.98); a score ≥ 33 was indicative of a positive screen for PTSD (Weathers et al., 2013b); GAD 
symptoms – participant responses on the two generalized anxiety items of the PHQ-4 occurring in the past two weeks ((Ω=0.84); a 
score ≥ 3 was indicative of a positive screen for GAD (Kroenke et al., 2009). 

Alcohol use problem severity Alcohol Use Disorders Identification Test (AUDIT) total score  (Ω=0.85); a score ≥ 8 was indicative of a positive screen for AUD 
(Bohn et al. 1995). 

Non-prescription drug use days in past year Screen for Drug Use question: How many days in the past year have you used non-prescription drugs?; a response of ≥ 7 days on 
this question is indicative of a positive screen for DUD; if the response to this question is 6 or fewer days, a response of ≥ 2 days 
to the question “How many days in the past 12 months have you used drugs more than you meant to?” is indicative of a positive 
screen for DUD. 

Cumulative trauma burden Count of potentially traumatic events on the Life Events Checklist for DSM-5. (Weathers et al., 2013a). 
Adverse childhood experiences Score on Adverse Childhood Experiences Questionnaire (Felitti et al., 1998). 
  
Suicide variables  
  Lifetime suicide attempt “Have you ever tried to kill yourself?”  
  Past-year suicidal ideation Positive endorsement of question 2 of the Suicide Behaviors Questionnaire-Revised (SBQ-R): “How often have you thought about 

killing yourself in the past year?”(Osman et al., 2001)  
  Likelihood of suicide attempt in next year Endorsement of “Likely,” “Rather Likely,” or “Very Likely” on question 4 of the Suicide Behaviors Questionnaire-Revised (SBQ-

R): “How likely is it that you will attempt suicide someday?” 
Psychosocial difficulties Score on the Brief Inventory of Psychosocial Functioning (Marx et al., 2019). 
Loneliness Score on 3-item measure adapted from the UCLA Loneliness Scale (Hughes et al., 2004); Ω=0.86. 
  
Physical health characteristics  
  Concussion/TBI Report of healthcare professional-diagnosed concussion or traumatic brain injury. 
  Number of medical conditions Sum of number of medical conditions endorsed in response to question: “Has a doctor or healthcare professional ever told you that 

you have any of the following medical conditions?” (e.g., arthritis, cancer, diabetes, heart disease, asthma, kidney disease). Range: 
0-24 conditions. 

  ADL disability Any disability in activities of daily living. The following question was asked: “At the present time, do you need help from another 
person to do the following?” (e.g., bathe; walk around your home or apartment; get in and out of chair). Endorsement of any of 
these activities was indicative of having a disability with an activity of daily living.(Hardy and Gill, 2004)  
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  IADL disability Any disability in instrumental activities of daily living. The following question was asked: “At the present time, do you need help 
from another person to do the following?” (e.g., pay bills or manage money; prepare bills; get dressed). Endorsement of any of 
these activities was indicative of having a disability with an instrumental activity of daily living (Hardy and Gill, 2004). 

Protective factors  
  Engagement in mental health treatment Positive endorsement of current treatment with psychotropic medication and/or psychotherapy or counseling: “Are you currently 

taking prescription medication for a psychiatric or emotional problem?” Are you currently receiving psychotherapy or counseling 
for a psychiatric or emotional problem?    

   Perceived social support Score on 5-item version of the Medical Outcomes Study Social Support Scale (Sherbourne and Stewart, 1991, Amstadter et al., 
2011); Ω=0.89. 

   Resilience Score on Connor-Davidson Resilience Scale-10 (Campbell-Sills and Stein, 2007); Ω=0. 92. 
   Purpose in life Score on Purpose in Life Test-Short Form (Schulenberg et al., 2010); Ω=0.90.  
   Dispositional optimism Score on single-item measure of optimism from Life Orientation Test-Revised (Scheier et al., 1994); “In uncertain times, I usually 

expect the best”; (rating 1=strongly disagree to 7=strongly agree). 
   Dispositional gratitude Score on single-item measure of gratitude from Gratitude Questionnaire (McCullough et al., 2002); “I have so much in life to be 

thankful for”; (rating 1=strongly disagree to 7=strongly agree). 
   Curiosity/exploration Score on single-item measure of curiosity/exploration from Curiosity and Exploration Inventory-II (Kashdan et al., 2009); “I 

frequently find myself looking for new opportunities to grow as a person (e.g., information, people, resources”); (rating 1=strongly 
disagree to 7=strongly agree). 

   Community integration Perceived level of community integration: “I feel well integrated in my community (e.g., regularly participate in community 
activities);” (rating 1=strongly disagree to 7=strongly agree). 

Change variables (from pre-pandemic to 
peri-pandemic) 

Changes in household income, psychiatric symptom severity, alcohol use problem severity, days of non-prescription drug use days 
in past year, psychosocial difficulties, loneliness, social support, and protective psychosocial characteristics 

COVID-19 variables (peri-pandemic) Hours consuming COVID-related media; 
 
COVID infection status (self, or household/non-household member) using a questionnaire developed by the National Center for 
PTSD. 
 
COVID-related worries (Ω=0.91), social restriction stress, financial stress, relationship difficulties, and social engagement were 
assessed based on the Coronavirus Health Impact Survey (NIMH Intramural Research Program, 2020). COVID-related worries 
(e.g., “In the past month, how worried have you been about being infected with coronavirus?”); COVID-social restriction stress 
(e.g., “How stressful have these changes in social contacts been for you?”); COVID-related financial hardship (e.g., “In the past 
month, to what degree have changes related to the pandemic created financial problems for you or your family?”); COVID-related 
relationship difficulties (e.g., “Has the quality of the relationships between you and members of your family changed?”); and 
COVID-related social engagement (e.g., “In the past month, how many people, from outside of your household, have you had an 
in-person conversation with?”).  
 
COVID-related PTSD symptoms were assessed using the 4-item PTSD Checklist for DSM-5 (Geier et al., 2020) (score range=0-
16; Ω=0.77; sample item: “Thinking about the Coronavirus/COVID-19 pandemic, please indicate how much you have been 
bothered by repeated, disturbing, and unwanted memories of the pandemic”); a score ≥ 5 is indicative of a positive screen for 
PTSD.  
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Sum of traumas since baseline were assessed using a total count of past-year potentially traumatic events on the LEC-5 (Weathers 
et al., 2013a)    
 

AUD=alcohol use disorder, ADL=activities of daily living, COVID=coronavirus disease, DSM-5=Diagnostic and Statistical Manual of Mental Disorders, 5th edition, DUD=drug 
use disorder, GAD=generalized anxiety disorder, IADL=instrumental activities of daily living, MDD=major depressive disorder, PHQ=patient health questionnaire, 
PTSD=posttraumatic stress disorder, SUD=substance sue disorder, TBI=traumatic brain injury 
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Table 2. Characteristics of high-risk veterans with and without peri-pandemic suicidal ideation 
 

 No Suicidal Ideation 
 

N=534 (80.8%) 

Suicidal Ideation 
 

N=127 (19.2%) 

Test of 
difference 

p-value 

 Mean (SD) 
or 

N (weighted %) 

Mean (SD) 
or 

N (weighted %) 

  

Pre-pandemic variables     
Sociodemographic characteristics     
Age 58.3 (14.9) 54.0 (13.8) 3.01 0.003 
Male gender 449 (89.7%) 111 (91.9%) 0.60 0.44 
White race/ethnicity 428 (77.7%) 95 (75.7%) 0.23 0.63 
College graduate or higher education 215 (31.6%) 42 (27.2%) 0.99 0.32 
Married/partnered 353 (68.0%) 87 (68.4%) 0.01 0.93 
Household income $60K or higher 313 (58.4%) 56 (39.7%) 15.49 <.001 
Worked/retired 486 (88.3%) 108 (82.2%) 3.61 0.057 
Risk factors     
Combat veteran 184 (38.6%) 60 (47.1%) 3.24 0.072 
Adverse childhood experiences 2.1 (2.3) 2.9 (2.5) 3.33 0.001 
Total traumas 11.6 (10.2) 11.6 (9.3) 0.02 0.99 
Psychiatric symptom severity 0.6 (1.3) 1.7 (1.5) 8.01 <.001 
Alcohol use problem severity 6.8 (6.8) 7.6 (8.7) 1.14 0.25 
Non-prescription drug use days in past year 60.9 (120.8) 50.0 (112.7) 0.93 0.35 
Lifetime suicide attempt 30 (6.1%) 24 (18.4%) 21.30 <.001 
Past-year suicidal ideation 82 (16.4%) 74 (58.5%) 104.67 <.001 
Likelihood of suicide attempt in next year 80 (14.0%) 64 (45.6%) 68.44 <.001 
Number of medical conditions 3.3 (2.3) 3.8 (2.4) 1.89 0.059 
Concussion/TBI 45 (11.0%) 23 (17.0%) 3.71 0.054 
Any ADL and/or IADL disability 97 (21.0%) 48 (30.4%) 5.43 0.020 
Psychosocial difficulties 16.5 (17.3) 33.3 (24.5) 9.31 <.001 
Loneliness 5.3 (2.0) 6.8 (1.9) 8.28 <.001 
Protective factors     
Currently engaged in mental health treatment 115 (22.0%) 54 (41.2%) 21.22 <.001 
Social support 17.5 (5.4) 14.2 (5.2) 6.35 <.001 
Perceived resilience 37.7 (7.1) 31.7 (8.3) 8.50 <.001 
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Purpose in life 19.9 (5.1) 14.5 (5.9) 10.84 <.001 
Dispositional optimism 4.6 (1.6) 3.6 (1.8) 6.51 <.001 
Dispositional gratitude 6.0 (1.2) 4.8 (1.7) 9.54 <.001 
Curiosity 4.8 (1.5) 3.8 (1.7) 7.14 <.001 
Community integration 3.5 (1.7) 2.7 (1.6) 4.61 <.001 

Peri-pandemic variables     
Hours consume COVID-related media per week 1.9 (2.8) 1.9 (2.4) 0.00 0.99 
Infected with COVID-19 56 (9.8%) 21 (17.9%) 7.12 0.008 
Household member infected with COVID-19 42 (9.0%) 17 (14.2%) 3.29 0.070 
Non-household member infected with COVID-19 256 (45.8%) 68 (50.7%) 1.08 0.30 
Positive screen for COVID-related PTSD 104 (19.8%) 42 (26.5%) 2.94 0.086 
COVID-related worries 0.2 (1.1) 0.1 (1.0) 1.00 0.32 
COVID-related social restriction stress 0.2 (1.1) 0.5 (1.3) 2.16 0.031 
COVID-related financial stress 0.1 (1.2) 0.9 (1.5) 5.80 <.001 
COVID-related worsening relationships 0.0 (1.1) 0.1 (1.2) 1.42 0.16 
Social engagement during pandemic 0.0 (1.0) -0.1 (0.9) 1.59 0.11 
Sum of traumas over past year  1.5 (2.5) 1.8 (2.1) 1.24 0.22 
Currently engaged in mental health treatment 118 (23.6%) 69 (55.1%) 52.61 <.001 

Change variables (from pre- to peri-pandemic)     
Change in household income 0.0 (2.1) 0.4 (2.4) 1.70 0.12 
Change in psychiatric symptom severity -0.6 (1.1) -0.1 (1.1) 3.47 0.001 
Change in alcohol use problem severity -1.0 (4.1) -0.8 (4.7) 0.57 0.57 
Change in days of non-prescription drug use in past year 1.6 (95.0) 4.5 (54.7) 0.32 0.75 
Change in psychosocial difficulties 1.1 (15.8) 7.0 (22.2) 1.42 0.16 
Change in loneliness -0.3 (1.4) 0.1 (1.4) 3.06 0.002 
Change in social support  0.3 (4.9) 0.1 (4.4) 0.58 0.56 
Change in perceived resilience -0.4 (6.1) 0.3 (6.1) 1.19 0.23 
Change in purpose in life 0.2 (3.9) 0.0 (4.8) 0.67 0.51 
Change in dispositional optimism 0.1 (1.4) -0.1 (1.3) 1.53 0.13 
Change in dispositional gratitude 0.0 (1.4) 0.1 (1.9) 0.51 0.61 
Change in curiosity -0.1 (1.3) 0.0 (1.6) 1.01 0.31 
Change in community integration 0.0 (1.5) -0.1 (1.8) 0.56 0.58 

 
ADL=activities of daily living, COVID=corona virus disease, IADL=instrumental activities of daily living, SD=standard deviation, TBI=traumatic 
brain injury 
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Table 3. Results of multivariable logistic regression analysis of variables associated with peri-pandemic current suicidal 
ideation 
 

Nagelkerke R2=0.55 Wald P OR 95% CI 
Pre-pandemic variables     
Age 9.38 0.002 1.05 1.02-1.08 
Household income $60,000 or higher 7.35 0.007 0.38  0.19-0.76 
Psychiatric symptom severity 8.44 0.004 1.86 1.22-2.83 
Past-year suicidal ideation 26.47 <.001 7.95 3.61-17.51 
Lifetime suicide attempt 4.01 0.045 2.80 1.02-7.65 
Psychosocial difficulties 11.69 0.001 1.04 1.02-1.06 
Purpose in life 7.98 0.005 0.88 0.81-0.96 

Peri-pandemic variables     
Infected with COVID-19 7.88 0.005 3.43 1.45-8.12 

Change variables     
Increase in psychiatric symptoms severity 51.29 <.001 4.63 3.04-7.04 

CI=confidence interval, COVID-19=coronavirus disease 2019, OR=odds ratio  
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Figure 1. Interaction of age x COVID-19 infection in predicting peri-pandemic suicidal ideation 

 

Note. Red line represents probability of peri-pandemic suicidal ideation in the full sample and 95% 
confidence interval. 

Error bars represent 95% confidence intervals. 
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Figure 2. Interaction of pre-pandemic purpose in life and COVID-19 infection in predicting peri-
pandemic suicidal ideation 

 

Note. Red line represents probability of peri-pandemic suicidal ideation in the full sample and 95% 
confidence interval. 

Error bars represent 95% confidence intervals. 
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Highlights 

• In this nationally representative, prospective cohort study of U.S. veterans with pre-

existing psychiatric conditions, pre-pandemic purpose in life and higher income protected 

against SI during the pandemic, while COVID-19 infection, pre-pandemic psychosocial 

difficulties, and increased psychiatric symptoms were associated with greater risk of SI 

during the pandemic.   

• Among veterans infected with COVID-19, older veterans and those with low purpose in 

life were at highest risk of SI. 

• In veterans with pre-existing psychiatric conditions, interventions to enhance purpose in 

life may help mitigate suicide risk. 
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