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Abstract

Objective: Psychiatric disorders increase risk for contracting coronavirus disease 2019 

(COVID-19), but we know little about relationships between psychiatric symptoms and 

COVID-19 risky and protective behaviors. Posttraumatic stress disorder (PTSD) has been 

associated with increased propensity to engage in risky behaviors, but may also be associated with 

increased COVID-19 protective behaviors due to increased threat sensitivity and social isolation.

Methods: We examined associations of PTSD symptoms with COVID-19-related protective and 

risky behaviors using data from a cross-sectional online US study among 845 US adults in August-

September 2020. PTSD symptoms (PTSD Checklist-5), socio-demographics, COVID-19-related 

experiences and vulnerabilities, and past 30-day engagement in ten protective and eight risky 

behaviors for COVID-19 were assessed via self-report. We examined associations between PTSD 

symptoms and COVID-19 protective and risky behaviors with linear regressions, adjusting for 

covariates.

Results: Probable PTSD and higher PTSD symptom severity were associated with greater 

engagement in protective behaviors, but also greater engagement in risky behaviors. Associations 

were only slightly attenuated by adjustment for COVID-19 exposures and perceived likelihood 

and severity of COVID-19. Associations varied by PTSD clusters: intrusions and arousal were 

associated with both more protective and more risky behaviors, whereas negative cognitions/mood 

was associated only with more risky, and avoidance only with more protective, behaviors.
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Conclusion: Higher PTSD symptoms were associated with engagement in more protective but 

also more risky behaviors for COVID-19. Mental health should be considered in the design of 

public health campaigns dedicated to limiting infectious disease spread.

Keywords

COVID-19; mental health; posttraumatic stress disorder; protective behaviors; risky behaviors

Individual behaviors are key to both individual and population health, and have become 

even more critical during the coronavirus disease 2019 (COVID-19) pandemic as behavioral 

strategies have been a key defense against infection spread (Centers for Disease Control 

and Prevention, 2020a). Since the beginning of the COVID-19 outbreak, individuals in most 

countries worldwide have been advised to sustain engagement in protective behaviors (e.g., 

mask wearing, hand sanitizing) and avoid engagement in risky behaviors (e.g., socializing 

indoors, taking flights). Pre-pandemic studies have linked posttraumatic stress disorder 

(PTSD) with engagement in more risky and fewer protective health behaviors (Feldner 

et al., 2007; Kronish et al., 2012). Thus, we might expect that individuals with PTSD 

would be at heightened risk for COVID-19 due to engagement in more risky and fewer 

protective behaviors against infection. However, PTSD has also been linked with increased 

threat sensitivity (Ehlers & Clark, 2000; Lanius et al., 2017; Olatunji et al., 2013) and 

greater social isolation (King et al., 2006), which may enhance adherence to COVID-19 

behavioral restrictions. Multiple structural and environmental factors may also influence risk 

for PTSD as well as engagement in protective and risky behaviors (Golden & Earp, 2012). 

Understanding patterns of COVID-related protective and risky behaviors associated with 

PTSD symptoms is important to inform ongoing prevention efforts for COVID-19 and future 

prevention efforts for other diseases.

Accumulating research indicates that PTSD is associated with an increased propensity to 

engage in risky health behaviors, including smoking, alcohol and substance use, dangerous 

driving, and risky sexual behaviors for contracting HIV (Kronish et al., 2012; Reisner et 

al., 2009; van den Berk-Clark et al., 2018). Some evidence suggests that PTSD may also 

be associated with lower engagement in protective health behaviors, such as medication 

adherence and physical activity, although findings are not entirely consistent (Hall et 

al., 2015; Lee & Park, 2018). For example, individuals with PTSD have lower physical 

activity levels and lower medication adherence, but PTSD is not consistently associated with 

maintaining a healthy diet (Kronish et al., 2012; Lee & Park, 2018; van den Berk-Clark 

et al., 2018). Most studies focus on general health behaviors, rather than risky/protective 

behaviors amid infectious epidemics. However, one study during the Ebola epidemic in 

Sierra Leone found that individuals with PTSD were less likely to engage in protective 

(e.g., seeking prevention information from community leaders) and more likely to engage in 

risky (e.g., treating symptomatic individuals with hot salt water bath) behaviors for Ebola 

(Betancourt et al., 2016), suggesting a link between PTSD and epidemic-related behaviors in 

some contexts.

Although PTSD has been linked with decreased protective and increased risky health 

behaviors in general, some PTSD symptoms may facilitate protective behaviors during 
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a pandemic. First, PTSD has been linked with heightened threat sensitivity (Ehlers & 

Clark, 2000; Lanius et al., 2017; Olatunji et al., 2013), conceptualized as both heightened 

reactivity and more avoidance of threat, which could increase engagement in protective 

behaviors against COVID-19. For example, in a study including men who have sex with 

men, hyperarousal symptoms were associated with lower rates of risky sexual behavior 

(Choi et al., 2017). Thus, people with PTSD may perceive COVID-19 as more threatening, 

which may increase their motivation to protect themselves against the disease. Second, 

PTSD has been linked with increased social isolation (King et al., 2006), which could 

increase ease of adoption of social distancing in the context of COVID-19. However, other 

studies have indicated lower levels of subjective but not objective social support in PTSD 

(Ahmadian et al., 2020). Thus, it is possible that PTSD could be associated with more 

or less risky behavioral patterns against COVID-19, depending on the specific behaviors 

assessed. Further, given the heterogeneous nature of PTSD (Galatzer-Levy & Bryant, 2013), 

it is possible that different symptom clusters of PTSD (i.e., intrusions, avoidance of trauma-

related stimuli, negative alterations in cognition and mood, and alterations in arousal and 

reactivity), may be differentially associated with specific behaviors during the pandemic. 

However, few studies have examined the effects of PTSD symptoms, or PTSD symptoms 

clusters, on a range of protective and risky behaviors concurrently.

In this study, we examined cross-sectional associations between self-reported PTSD 

symptoms and a range of protective and risky behaviors for COVID-19 in a trauma-enriched 

sample of individuals from across the United States. We hypothesized that higher levels 

of PTSD symptoms (both probable PTSD as defined by the clinical cutoff (Bovin et al., 

2016) and higher symptom severity) would be associated with both increased protective 

and increased risky behaviors, relative to lower levels of PTSD symptoms. In secondary 

analyses, we examined associations of each PTSD symptom cluster with protective and 

risky behaviors. Given that direct experiences with COVID-19 and perceived risk of 

COVID-19 have been associated with increases in protective behaviors (de Bruin & 

Bennett, 2020; Makhanova & Shepherd, 2020), we also examined associations of PTSD 

symptoms with COVID-19 exposure-related experiences (e.g., having a COVID-19 test, 

COVID-19 diagnosis), perceived likelihood of contracting COVID-19, and expected severity 

of COVID-19 if contracted and adjusted for these in follow-up models, hypothesizing that 

associations between PTSD symptoms and behaviors would be attenuated.

Materials and Methods

Study Sample

Study participants included community-dwelling adults (>18 years) currently residing in the 

US who engaged in prior research related to trauma exposure. Participants were individuals 

who had indicated interest in participating in remote research related to trauma and PTSD 

in 2017–2018 (Niles et al., 2020). Specifically, 3,631 individuals self-selected into the 

2017–2018 cohort if they identified as “suffering from anxiety or stress resulting from 

exposure to a traumatic event”; 52.0% of respondents met criteria for probable PTSD at 

that time (see Supplemental Table 1). Invitations for the current study were emailed to all 

3,631 individuals who were asked to provide electronic consent to participate in the current 
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study. Consenting individuals were directed to a 30-minute online Qualtrics survey that 

assessed psychological experiences during the COVID-19 pandemic. Individuals received a 

$5 Amazon e-gift card upon completing the full survey. Of the 3,631 individuals contacted, 

1,000 started the survey and among these, 1 did not consent, 78 stopped the survey prior to 

consenting, and 25 did not complete at least the demographic information at the beginning 

of the survey, resulting in an eligible sample of 896 (24.7% response rate) participants 

between August 4-September 19, 2020. We primarily conducted complete case analysis 

including 845 (94.3% of the eligible sample, N = 896) participants with full information on 

all relevant variables, and all data used in the current analyses came from the COVID-19 

survey. This study was approved and conducted in compliance with the Institutional Review 

Board at the University of California, San Francisco.

Measures

Independent Variables

Trauma Exposure and PTSD Symptoms.: Lifetime trauma exposure was assessed with a 

modified version of the Trauma History Screen (THS) (Carlson et al., 2011), which asked 

participants to report if they had experienced 17 potentially traumatic events. The THS 

includes 14 potentially traumatic events and one other trauma not specified, and we included 

two additional events: experiencing a life-threatening illness; and serious injury, harm, or 

death you caused to someone else. Past month PTSD symptom severity in relation to one’s 

worst trauma was assessed with the PTSD Checklist-5 (PCL-5) (Weathers et al., 2013). 

The PCL-5 is a widely used self-report measure of PTSD symptoms in adults with sound 

psychometric properties (Bovin et al., 2016). Individuals rated the severity of 20 symptoms 

covering four Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) 

criteria clusters on a five-point scale (0 = not at all to 4 = extremely). Total symptom severity 

scores were derived by summing across 20 items (potential range 0–80), and the scale had 

excellent internal consistency reliability in our sample (α = 0.96). We used a PCL-5 total 

score of ≥ 33 to define the presence of probable PTSD. Previously, Bovin et al. (2016) 

found that a total PCL-5 score of 33 exhibited high sensitivity (0.88), specificity (0.69), 

efficiency (0.80), positive predictive value (0.81), and negative predictive value (0.78) when 

compared with the results of the Clinician Administered PTSD Scale for DSM-5 (CAPS-5) 

(Weathers et al., 2013). This cutoff score has been used in numerous studies with various 

samples, including general community samples recruited online (van Stolk-Cooke et al., 

2018) and university students (Contractor et al., 2018). To examine symptom clusters, we 

created separate subscale sum scores for each symptom cluster: intrusions; avoidance of 

trauma-related stimuli; negative alterations in cognition and mood; and alterations in arousal 

and reactivity.

Dependent Variables

COVID-19 Protective and Risky Behaviors.: Individuals reported the frequency of 

engagement in 18 behaviors in the past 30 days on a 5-point scale: 0 = never, 1 = rarely, 

2 = sometimes, 3 = often, 4 = always. Behaviors included ten protective behaviors (e.g., 

washing hands, maintaining six-foot distance, mask wearing, isolating oneself) and eight 

risky behaviors (e.g., attending event with a large crowd, taking a flight for vacation, going 
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to indoor restaurants or bars). To confirm our a priori groupings of protective and risky 

behaviors in our newly developed measure, we examined the underlying latent structure with 

a confirmatory factor analysis (CFA) using the cfa function in R (Rosseel, 2012). The CFA 

produced an adequate fit, providing statistical support that our designations of COVID-19-

related protective and risky behaviors were consistent with these data (see Confirmatory 

Factor Analysis in Supplement for details) (Hu & Bentler, 1999).

Perceptions of COVID-19 Protection.: To capture participants’ perceived approach to 

protection against COVID-19, individuals reported how frequently in the past 30 days they 

acted more cautiously than others in their community (0 = never to 4 = always), and their 

overall approach to protecting themselves from contracting COVID-19 on a six-point scale 

(i.e., extremely relaxed, relaxed, fairly relaxed, fairly cautious, cautious, extremely cautious).

Covariates

COVID-19 Exposure-Related Experiences and Vulnerabilities.: Experiences that might 

have occurred since the pandemic began included having: had a COVID-19 test (yes/

no); been in quarantine, defined as completely isolating oneself to avoiding spreading 

COVID-19 (yes/no); had COVID-19 (yes, diagnosed based on a COVID-19 test; probably 

yes, diagnosed by a clinician without a COVID-19 test; maybe, suspected COVID-19; no, 

did not have COVID-19); and conditions that make one vulnerable to COVID-19 (yes/no), 

including body weight (normal weight, underweight, overweight, obese; those overweight 

and obese were considered vulnerable). Individuals also reported whether someone in 

their household had COVID-19 (yes, someone was diagnosed based on a COVID-19 test; 

probably yes, someone was diagnosed by a clinician without a COVID-19 test; maybe, 

someone experienced symptoms of COVID-19; no, nobody had COVID-19), whether they 

know anyone who has had COVID-19 (yes/no), and whether they provide COVID-19 care 

in employment (direct care, supportive care, does not provide COVID-19 care). Individuals 

reported on the likelihood that they would contract COVID-19 in the next year (1 = very 

unlikely, 2 = unlikely, 3 = neutral, 4 = likely, 5 = very likely) and the severity of their 

symptoms if contracted (1 = absent, 2 = mild, 3 = moderate, 4 = severe, 5 = extreme).

Socio-demographic Covariates.: Covariates were all self-reported and represent potential 

confounders between PTSD symptoms and COVID-19-related behaviors. Demographic 
variables included age (continuous in years), gender, and race/ethnicity (Non-Hispanic 

White, Black, Asian, Latinx, other or more than one race). Socio-economic variables 

included educational attainment, current employment status, and household income. Family 
and residential variables included marital status, living situation, residential area type, and 

US Census Bureau region of residence. See Table 1 for levels of categorical covariates.

Statistical Analyses

We examined overall distributions of PTSD symptoms, COVID-19 experiences and 

vulnerabilities, protective and risky behaviors, and covariates. We also examined the 

distribution of covariates and COVID-19 experiences and vulnerabilities by probable PTSD 

status.
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Our primary analytic models examined associations between PTSD symptoms (binary cutoff 

and total severity score, separately) and average frequency of engagement in COVID-19 

protective and risky behaviors, and all behaviors combined, adjusting for covariates. 

Specifically, we ran linear regression models for associations between PTSD symptoms and 

derived composite variables of the mean frequency across ten protective behaviors (coded 

0 = never to 4 = always), mean frequency across eight risky behaviors (coded 0 = never to 

4 = always), and mean frequency across all 18 behaviors (protective behaviors coded 0 = 

never to 4 = always and risky behaviors reverse coded as 4 = never to 0 = always; higher 

levels indicate more favorable/healthy behavior). For all models, we first adjusted for socio-

demographic covariates (Model 1), then additionally adjusted for COVID-19 experiences 

and vulnerabilities and perceived likelihood and severity of COVID-19 (Model 2). PTSD 

symptoms were standardized (M = 0, SD = 1) to improve interpretability. Given the multiple 

analyses conducted, P-value were corrected by the Benjamini–Hochberg false discovery rate 

(FDR) procedure for associations between each primary predictor (i.e., probable PTSD, 

PTSD symptoms) and all outcomes (i.e., average protective, risky, and all behaviors, and 18 

individual behaviors). All p-values presented for analytic models are FDR corrected.

In exploratory secondary models, we ran individual linear regressions for associations 

between PTSD symptoms and the frequency of each individual behavior separately as 

continuous variables. Linear regressions were also conducted for associations between 

PTSD symptoms and perceptions of behaviors (i.e., frequency of acting more cautious than 

their community, and overall approach to protecting themselves). Finally, we reran primary 

models for associations between each PTSD cluster subscale (standardized) and averaged 

behaviors separately to examine whether specific symptom clusters were more strongly 

associated with COVID-19-related behaviors.

We conducted several sensitivity analyses to: 1) address missing data using multiple 

imputation (Rubin, 2004; Van Buuren et al., 2006); 2) explore if our results held in 

a sample excluding individuals with short survey completion time, which may indicate 

inattention (Curran, 2016), or IP addresses outside the US, which could be due to either 

the use of a VPN or to actual location outside the US; 3) incorporate DSM-5 diagnostic 

criteria; and 4) examine associations of depression and anxiety (assessed with the 21-item 

Depression Anxiety Stress Scale (Antony et al., 1998), an abbreviated version of the 

DASS-42 (Lovibond & Lovibond, 1995)) with COVID-19 behaviors. See Measures and 

Analyses in Supplement for more details. All analyses were conducted in R, version 4.0.2.

Results

The analytic sample had a majority of participants identify as female (77.5% were women) 

with a mean age of 37.0 (SD = 11.0) and was relatively diverse with respect to race/ethnicity 

(58.6% identified as Non-Hispanic white, 13.5% as black/African American, 9.3% as Asian, 

10.2% as Latinx, and 8.4% as other race or more than one race) (Table 1). Participants 

tended to be more highly educated than the general US population, with 63.0% having a 

4-year college degree or more, but there was a varied distribution of income and current 

employment status.
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Among the sample, 32.5% reported having a COVID-19 test and 30.8% reported having 

quarantined since the pandemic began (Table 1). In line with overall US population 

COVID-19 prevalence of 2.1% by September 19, 2020 (Centers for Disease Control and 

Prevention, 2020b), a small proportion of our participants reported having already had 

COVID-19, with 1.4% diagnosed with, and 1.1% diagnosed without, a test. A larger 

proportion (16.0%) reported a suspicion of having had COVID-19. A third of the sample 

(33.8%) reported having a condition making them vulnerable to COVID-19, and 39.9% 

identified as overweight and 4.9% as obese. Regarding likelihood of contracting COVID-19, 

37.5% reported their likelihood as unlikely or very unlikely, 45.4% responded neutrally, and 

17.1% reported it was likely or very likely. When asked about potential symptom severity 

if they contracted COVID-19, 13.0% expected that they would not have symptoms, 30.4% 

expected mild symptoms, 42.4% expected moderate symptoms, 11.4% expected severe 

symptoms, and 2.8% expected extreme symptoms.

Trauma Exposure and PTSD Symptoms

Most of the sample (n = 677, 80.3%) experienced at least one lifetime trauma, with many 

reporting multiple lifetime traumas: 10.4% of the sample reported two, 14.3% reported 

three, and 43.3% reported four or more traumatic event types. A total of 276 (32.7%) 

individuals met criteria for probable PTSD (≥ 33 PCL-5 severity scores). The mean PCL-5 

score was 24.5 (SD = 20.0) ranging from a low of 0 to a high of 80.

Individuals with probable PTSD had a mean PCL-5 score of 48.7 (SD = 11.6) and were 

younger, more likely to be non-binary, transgender, or other gender, more likely to be 

unemployed, had marginally lower household income, and were marginally less likely to be 

married or in a relationship compared to those scoring below the clinical cutoff for probable 

PTSD. Individuals with probable PTSD were more likely to report that they had quarantined, 

been diagnosed with or suspected to have had COVID-19, to have conditions making them 

vulnerable to COVID-19, to have a diagnosed or suspected COVID-19 infection in their 

household, and to know others with COVID-19, compared to those scoring below the 

clinical cutoff (Table 1).

PTSD Symptoms and COVID-19 Protective and Risky Behaviors

Average Protective and Risky Behaviors—The average engagement frequency across 

ten protective behaviors was 2.73 (SD = 0.7), which reflects between “sometimes” and 

“often”. Risky behaviors were less frequently reported, as the average frequency across 

eight risky behaviors was 0.91 (SD = 0.7), or “never” to “rarely”. When all behaviors were 

included and coded so higher values indicate more favorable behavior, average frequency 

was 3.34 (SD = 0.5), reflecting high levels of protective behaviors and low levels of 

risky behaviors overall. Adjusting for socio-demographic covariates, probable PTSD (versus 

no/low PTSD) as well as greater PTSD symptom severity were associated with significantly 

greater average frequency of protective behaviors (Table 2; Figure 1). Associations were 

attenuated though higher PTSD symptom severity remained significantly associated with 

greater frequency of protective behaviors when adjusting for COVID-19 exposure-related 

experiences and perceived COVID-19 likelihood and severity (see Supplemental Table 2 

for covariate effects). Interestingly, probable PTSD and greater PTSD severity were also 
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associated with significantly greater average frequency of risky behaviors. Additionally, 

positive associations with risky behaviors were more robust to adjustment for COVID-19 

experiences and likelihood and severity of COVID-19 compared with models with protective 

behaviors. Probable PTSD was not associated with overall mean frequency of behaviors due 

to the higher protective and increased reverse-scored risky behaviors cancelling each other 

out. Average protective and average risky behaviors were weakly but significantly negatively 

correlated in those without probable PTSD (r = −0.17, p < .001), but not in those with 

probable PTSD (r = −0.07, p = 0.28), highlighting greater inconsistency in behavior patterns 

within the group with probable PTSD.

Individual Protective and Risky Behaviors—Most of the sample reported always 
engaging in individual recommended protective behaviors such as washing hands (56.9%), 

sanitizing hands (52.8%), wearing a mask (82.2%), and maintaining six-foot distance 

from others (43.0%). Other protective behaviors were less commonly reported as always, 

including sanitizing delivered packages (17.6%), stocking up on supplies (17.2%), and 

changing clothes after being outside (20.9%). There was also variability in risky behaviors. 

Most individuals never took public transportation (77.0%), took a flight for vacation 

(83.3%), attended a large event (81.8%), or went to indoor restaurants (64.0%). Going 

to the grocery store (6% never), socializing outdoors (23.0% never), and socializing 

indoors (32.2% never) were more frequently reported. Correlations between engagement 

in behaviors varied, from no correlation (e.g., staying up to date on COVID-19 news and 

using public transportation) to r = 0.68 (i.e., going to indoor and outdoor restaurants or 

bars) (Supplemental Figure 1). Generally, protective behaviors were positively correlated 

with each other and risky behaviors were positively correlated with each other. Although 

protective behaviors were mostly negatively correlated with risky behaviors, the relationship 

was not entirely monotonic (e.g., positive correlations between sanitizing packages and 

attending a large event, r = 0.13). In exploratory secondary analyses with specific behaviors, 

probable PTSD was associated with greater frequency of taking public transportation, taking 

a flight for vacation, and attending an event with a large crowd (and marginally associated 

with greater frequency of socializing indoors, as well as with isolating oneself, sanitizing 

packages, stocking food/supplies, and changing clothes after being outside; Table 2; Figure 

1). Similar to primary models, adjusting for COVID-19 experiences and vulnerabilities 

attenuated associations between probable PTSD and individual protective behaviors, but did 

not impact associations between probable PTSD and individual risky behaviors.

PTSD Symptoms and Perceptions of Behaviors

Individuals with probable PTSD (versus no/low PTSD) reported taking a more cautious 

approach to protecting themselves against COVID-19 (β = 0.19, 95% CI [0.03, 0.30], p = 

0.02), and generally acting more cautiously than others in their community (β = 0.22, 95% 

CI [0.07, 0.37], p = 0.007), adjusting for socio-demographic covariates.

PTSD Symptom Clusters and Protective and Risky Behaviors

Intrusions, and arousal and reactivity, clusters followed similar patterns to the full PTSD 

scale (Table 3). The intrusions and arousal and reactivity subscales were each associated 

with higher levels of protective and higher levels of risky behaviors. In contrast, higher 
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levels of trauma-related avoidance were associated only with more protective behaviors, 

while higher levels of negative cognitions and mood were only marginally associated with 

more risky behaviors. Consistent with primary models, adjusting for COVID-19 experiences 

and vulnerabilities attenuated associations with protective behaviors, but not risky behaviors. 

Each PTSD symptom cluster was also associated with taking a more cautious approach to 

protection against COVID-19 and acting more cautiously than their community, adjusted for 

socio-demographic covariates (Supplemental Table 3).

Sensitivity Analyses

Primary analyses were rerun in 25 multiply imputed datasets that imputed missing values 

among the eligible sample (N = 896) and pooled parameter estimates across datasets. 

Imputed analyses resulted in similar associations between PTSD symptoms and protective 

and risky behaviors, with slightly stronger associations for risky behaviors (Supplemental 

Table 4). Among the sample excluding individuals with short survey durations (n = 80) 

or locations ostensibly outside the US based on IP addresses (n = 22), our patterns of 

results generally remained the same, though estimates with risky behaviors were attenuated 

slightly (Supplemental Table 5). Results for models using probable PTSD defined by the 

severity cutoff were largely similar to models using a more conservative definition of 

probable PTSD, which also required DSM-5 diagnostic criteria (Supplemental Table 6). 

Depression severity was associated with more risky behaviors in fully adjusted models, but 

was unassociated with protective behaviors (Supplemental Table 7). Associations between 

anxiety severity and behaviors were similar to those observed for probable PTSD with 

smaller effect sizes (Supplemental Table 7).

Discussion

In a large trauma-enriched sample of US adults, probable PTSD and higher PTSD symptom 

severity were associated with greater engagement in protective behaviors against, but also 

in more risky behaviors for, COVID-19. Importantly, our data indicate that PTSD symptoms 

are associated with greater objective exposure to COVID-19 (e.g., quarantines, infections 

in self and others), and higher subjective threat of COVID-19, as indexed by perceived 

likelihood and predicted severity of infection. However, associations between PTSD 

symptoms and COVID-19 protective and risky behaviors remained significant even when 

accounting for COVID-19 exposures, vulnerability factors for poor COVID-19 outcomes, 

and perceived likelihood and severity of infection. Interestingly, individuals reporting more 

PTSD symptoms reported more risky behaviors despite a pattern of increased actual and 
perceived exposure to COVID-19. Additionally, we found that higher PTSD symptoms were 

associated with the perception of a more cautious approach to COVID-19 overall, indicating 

a potential discrepancy between perceived approach and actual behavior patterns.

As PTSD is highly heterogeneous (Galatzer-Levy & Bryant, 2013), it is critical that we 

understand associations of specific symptom profiles with COVID-19 behavior patterns. 

For example, heightened threat sensitivity in PTSD (Ehlers & Clark, 2000; Lanius et 

al., 2017; Olatunji et al., 2013) may promote protective behaviors to mitigate feelings of 

threat. Heightened sensitivity to threat may cause individuals to take more precautionary 
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(e.g., sanitizing packages) or avoidant (e.g., isolating oneself) behaviors, consistent with 

the concept of safety behaviors – immediate behaviors taken to downregulate unpleasant 

internal experiences in a specific context – which are believed to be an etiological 

mechanism in anxiety (Kirk et al., 2019). Increased social isolation seen in PTSD (King 

et al., 2006) may result in more favorable behaviors in the context of COVID-19, such as 

isolating and maintaining physical distance from others. We found that intrusions, reactivity, 

and avoidance subscales were each associated more protective behaviors, suggesting that 

experiences of unwanted memories, hypervigilance to stimuli, as well as attempts to avoid 

stimuli may promote engagement with behaviors to protect oneself against COVID-19.

Aspects of PTSD may increase risky behaviors due to inaccurate threat perception, 

avoidance of thoughts about risk, emotion dysregulation, or deficits in motivational systems 

(Ben-Zur & Zeidner, 2009). Both the negative cognitions and moods subscale of PTSD and 

depressive symptoms separately were found to be associated with more risky behaviors 

in our study; therefore, negative cognitive or emotional processes, or other negative 

psychological factors related to the pandemic itself such as apathy or despair, may be driving 

risky behaviors. It is possible that engagement in some risky behaviors represents an attempt 

to regulate negative emotions through social support (e.g., socializing behaviors). PTSD 

is also often comorbid with other psychiatric conditions such as substance use disorders, 

which could contribute to increases in risky behaviors. While adjusting for crude measures 

of smoking, alcohol, and cannabis use did not alter our pattern of results for protective or 

risky behaviors, future studies should specifically examine the contributing role of illicit 

substances. Further, we found that some aspects of PTSD, namely intrusions and reactivity, 

as well as anxiety symptoms were associated with higher levels of both risky and protective 

behaviors. Overall, our findings highlight the need to consider protective and risky behaviors 

and their underlying determinants separately, embedded within a broader framework of 

the various cognitive, emotional, habitual, and environmental factors known to influence 

motivation and behavior (e.g., PRIME Theory of Motivation) (West 2007).

Our data add to an emerging literature on COVID-19 protective and risky behaviors. While 

most prior studies of COVID-19 behaviors have focused on a few specific, recommended 

preventive behaviors separately (de Bruin & Bennett, 2020; Lee & You, 2020) or averaged 

across several protective behaviors (Harper et al., 2020; Kim & Cho, 2020), we assessed 

a wide range of both protective and risky behaviors. Two prior studies have linked higher 

trauma-related distress, as assessed with the Impact of Events Scale-Revised (IES-R), with 

reduced protective hygiene-specific COVID-19-related behaviors, which is inconsistent with 

our findings (Tan et al., 2020; Wang et al., 2020). However, both studies recruited from the 

general population in China, did not use a validated measure of PTSD symptoms, and only 

assessed six protective and no risky behaviors, which may have contributed to the apparently 

inconsistent findings. As such, future studies should expand to community samples, use 

validated measures of PTSD symptoms, more comprehensive assessments of protective 

and risky behaviors, and consider local and cultural factors. A better understanding of 

COVID-19 behavior patterns across individuals, groups, and contexts is urgently needed.
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Limitations

There are several limitations to the current study. First, the data are observational and cross-

sectional, limiting any conclusions about causality. Second, all measures were self-report 

and subject to potential response biases, including social desirability biases, which may have 

been mitigated by the online survey format (Kreuter et al., 2008). Third, we employed the 

self-report PCL-5 instead of the gold-standard CAPS-5 for assessment of PTSD symptoms, 

which forces reliance on a probable PTSD diagnosis and means that some reported 

symptoms may have been linked to multiple stressors rather than to the specified “worst 

trauma”. Moreover, reported PTSD symptoms may have arisen from COVID-19-related 

trauma exposure or worsened due to early pandemic experiences, which may confound 

the association between self-reported PTSD symptoms and COVID-19-related behaviors. 

However, given the low levels of self-reported COVID-19 infection and the fact that we 

adjusted for COVID-19-related exposures in analytic models, the concern of confounding 

by COVID-19 trauma is lessened. Fourth, the eligible sample included only 25% of those 

initially contacted, raising the possibility of non-response bias, and includes mostly women, 

limiting generalizability to men. Finally, multiple broader structural and environmental 

factors influence protective and risky behaviors for COVID-19 as well as risk for PTSD, 

such as socio-economic resources influencing one’s need to take public transportation and 

local COVID-19 restrictions influencing the options available for risky behaviors. Although 

we adjusted for socio-demographic factors and US region, we were unable to fully capture 

the range of structural influences in our study.

Conclusions

In a sample of 845 individuals who covered almost all US states and generally reflected 

the racial/ethnic distribution of the country (U.S. Census Bureau, 2020), we found that 

features of PTSD might enhance engagement in protective behaviors against COVID-19, but 

also make it more challenging to avoid risky behaviors for contracting the disease. Given 

that the COVID-19 pandemic is associated with increases in traumatic stress exposure and 

increases in PTSD, these findings might be particularly relevant as the pandemic evolves 

over time. Indeed, our findings reflect behavior engagement in August-September 2020, 

when COVID-19 case rates were relatively lower, compared to earlier in the pandemic 

or the winter 2020 surge, but also prior to the availability of effective vaccines against 

COVID-19. It is important to consider that some behaviors that are favorable in the context 

of the pandemic (e.g., isolating oneself), but may otherwise be detrimental for well-being; 

future research should examine PTSD and patterns of protective and risky behaviors in 

other contexts as well as ongoing patterns of COVID-related behaviors in PTSD. Although 

additional research is needed, it will be beneficial for clinicians and their patients with 

PTSD to consider and discuss both protective and risky behaviors related to COVID-19. 

Moreover, when designing public health and clinical interventions, it is advisable to consider 

the potential impact of mental health on both protective and risky health behaviors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Effect Estimates from Linear Regressions with Probable PTSD and Frequency of 
Engaging in COVID-19 Protective and Risky Behaviors in the Past 30 Days (N = 845)
Note. Models adjusted for age, gender, race/ethnicity, education, employment, income, 

marital status, living situation, residential area type, state region. Probable PTSD is PCL-5 

severity scores ≥ 33 (reference PCL-5 severity scores < 33).
a All behaviors is mean frequency of protective behaviors (never = 0 to always = 4) and 

inversed risky behaviors (never = 4 to always = 0); higher values indicate more favorable 

(more protective/fewer risky) behaviors

* False Discovery Rate (FDR)-corrected p-values: *p < .05, +p < .10
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