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Abstract
Background/objectives: Trait mindfulness (TM) may protect against post-trauma mental
health ailments and related impairment. Few studies have evaluated this association in the
context of collective traumas using representative samples or longitudinal designs. Design/
method: We explored relationships between TM and collective trauma-related outcomes in a
prospective, representative, probability-based sample of 1,846 U.S. Gulf Coast residents
repeatedly exposed to catastrophic hurricanes, assessed twice during the COVID-19 outbreak
(Wave 1: 5/14/20-5/27/20; Wave 2: 12/21/21-1/11/22). Generalized estimating equations
examined longitudinal relationships between TM, COVID-19-related fear/worry, hurricane-
related fear/worry, global distress, and functional impairment; ordinary least squares
regression analyses examined the cross-sectional association between TM and COVID-19-
related posttraumatic stress symptoms (PTSS) at Wave 1. Event-related stressor exposure was
explored as a moderator. Results: In covariate-adjusted models including pre-event mental
health ailments and demographics, TM was negatively associated with COVID-19-related
fear/worry, hurricane-related fear/worry, global distress, and functional impairment over
time; in cross-sectional analyses, TM was negatively associated with COVID-19-related
PTSS. TM moderated the relationship between COVID-19 secondary stressor exposure (e.g.,
lost job/wages) and both global distress and functional impairment over time. Conclusions:
Results suggest TM may buffer adverse psychosocial outcomes following collective trauma,
with some evidence TM may protect against negative effects of secondary stressor exposure.

Keywords: Mindfulness, mental health, trauma, disasters, hurricanes, COVID-19
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Introduction

Residents of the United States Gulf Coast, such as those living in Florida and Texas,
experienced a cascade of collective traumas in recent years. In 2017, Hurricane Harvey (a
Category 4 storm) and Hurricane Irma (a Category 5 storm) made landfall in Texas and
Florida, respectively. One year later, Hurricane Michael (a Category 5 storm) made landfall
in Florida. The impact of these storms was profound and widespread. Losses were estimated
at $125 billion for Hurricane Harvey (NOAA National Centers for Environmental
Information, 2023); 6.5 million were under evacuation order during Hurricane Irma (Feng &
Lin, 2021); and an estimated 60,000 homes were damaged by Hurricane Michael (Schneider,
2019). Shortly thereafter, Gulf Coast residents faced the co-occurring threats posed by the
2020 COVID-19 pandemic and the annual hurricane season, which typically starts in June
(National Weather Service, 2022). Texas and Florida residents were exposed to news reports
of neighboring states grappling with devastating storms including hurricanes Laura and Ida
(both Category 4 storms), while facing numerous smaller hurricanes (e.g., hurricanes Sally,
Hanna, and Nicholas) in their own states.

Such broad, community-wide events exemplify collective traumas, which impact
individuals through direct (e.g., physical proximity), indirect (e.g., knowing someone
affected) and media-based exposure (Goldmann & Galea, 2014; Holman et al., 2020).
Unfortunately, many estimates suggest collective traumas including climate-related disasters
and viral pandemics have been increasing, and will continue to increase in frequency and
severity in the years to come (Fernandez et al., 2020; Keesing & Ostfeld, 2021; Ting et al.,

2019). A robust body of research has documented the relationships between exposure to both
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hurricanes and COVID-19 and mental health ailments and impairment in work and social
functioning (Gallagher et al., 2020; Garfin, Thompson, Holman, et al., 2022; Holingue et al.,
2020; Holman et al., 2020). Many studies have focused on risk factors of adverse
psychosocial outcomes (e.g., Gallagher et al., 2020). Yet fewer studies have examined factors
associated with resilience to these threats (e.g., First & Houston, 2022), particularly using
representative samples and longitudinal designs (e.g., Bennett et al., 2023).
Mindfulness and stress exposure

Mindfulness is defined as a mental state of non-judgmental attentive awareness
toward the present moment (Kabat-Zinn, 2003). Considerable evidence suggests that
mindfulness is associated with improved psychological well-being and decreased levels of
psychopathological symptoms in the general population (Brown & Ryan, 2003; Carpenter et
al., 2019; Tomlinson et al., 2018). Mindfulness helps individuals accept their present
thoughts, feelings, and experiences as impersonal and ephemeral, and may foster non-
ruminative observation of these phenomena (Bishop et al., 2004; R. W. Thompson et al.,
2011)(Ostafin, 2015). Indeed, mindfulness helps regulate under- and overmodulation of
emotional response symptoms, hallmarks of traumatic stress responses (Boyd et al., 2018).
Concurrently, mindfulness may help lower propensity for negative cognitions (Kiken &
Shook, 2014) and downregulate anxiety symptoms (Hou et al., 2015). Taken together,
findings suggest mindfulness may be discordant with many symptoms of psychopathology
and may be associated with resilience following stressful events.

Mindfulness can be measured as both an inherent personality-like trait and as an
intentionally induced state (Brown & Ryan, 2003; Lau et al., 2006). Trait mindfulness (TM;
also referred to as dispositional mindfulness) is the characteristic inclination toward present

moment non-judgmental attentive awareness (Brown & Ryan, 2003), reflecting an
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individual’s intrinsic tendency to be mindful in everyday life (Lau et al., 2006). A growing
body of literature suggests TM may be negatively associated with adverse psychosocial
outcomes after trauma exposure (Boelen & Lenferink, 2018; Harper et al., 2022; R. W.
Thompson et al., 2011). For example, in research with United States first responders, TM was
negatively associated with posttraumatic stress symptoms (PTSS) and depressive symptoms
(Smith et al., 2011). TM was negatively correlated with a range of psychopathological
symptoms including anxiety, depression, and PTSS in adults who experienced childhood
trauma (Fitzgerald, 2022) and with depression and anxiety in a sample of trauma-exposed
cancer patients (Omid et al., 2017). A few studies have found evidence TM may moderate the
relationship between traumatic stress exposure and psychosocial outcomes (e.g., Nassi et al.,
2019), yet such results have been inconsistent (e.g., Cutright et al., 2019).
Mindfulness and exposure to collective trauma

While evidence suggests TM may predict post-trauma distress and impairment, little
research has evaluated this association in the specific context of collective trauma. This
deficit is consequential as collective traumas represent unique community-wide exogenous
stressors, often without a clear endpoint (Silver et al., 2021). Moreover, exposure to multiple
collective traumas may have a cumulative dose-response effect on psychosocial well-being
(Harville et al., 2018), with each subsequent exposure increasing the severity of negative
outcomes such as acute stress, PTSS, depression, and anxiety (Garfin et al., 2015; Lowe et al.,
2019). Adverse outcomes may also be exacerbated and prolonged by secondary stressors
such as injury, financial burden, and displacement from home (Cerd4 et al., 2013; Williams et
al., 2021). Given these risks, it is critical to identify factors associated with resilience after
collective trauma exposure to enhance well-being and buffer against adverse outcomes.

COVID-19-related studies
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Most studies examining TM in the context of collective trauma have focused on the
COVID-19 pandemic. One of the largest (N = 6,412) was conducted during the early stages
of the outbreak in Italy (Conversano et al., 2020). Cross-sectional analyses indicated a
moderate negative correlation between TM and global distress. While large, this study was
limited by its use of non-random snowball sampling and a skewed representation of gender
(75% of participants identified as women). Smaller studies conducted during the COVID-19
pandemic found similar negative associations between TM and symptoms of psychosocial
distress (e.g., Belen, 2021; Dillard & Meier, 2021). For example, Dillard and Meier (2021)
found TM was negatively associated with depression, anxiety, and COVID-19-related worry
in small samples of students (N = 251) and adults (N = 300). Yet lack of demographic
representativeness limited generalizability: most participants in this study reported their race/
ethnicity as White (89% in the student sample and 80% in the adult sample). Relatedly, a
cross-sectional study of 355 Turkish university students found TM mediated the relationship
between COVID-19 fear and anxiety and depressive symptoms (Belen, 2021), although its
sample of predominantly female college students again limits generalizability.

Several limitations of the current COVID-19-related research exist. Survey research
during COVID-19 has underrepresented racial/ethnic minoritized groups and people with
lower income or education (Pierce et al., 2020). Additionally, most previous research on
responses to COVID-19 and TM did not control for COVID-19 exposure, which is positively
associated with negative psychosocial outcomes (First & Houston, 2022). Further, most
studies examined the relationship between TM and one type of stressor (e.g., COVID-19),
rather than multiple types of co-occurring stressors (e.g., COVID-19 and hurricanes), which
may exhibit independent and cumulative effects (Callender et al., 2022; Garfin et al., 2014).

Non-COVID-19-related studies
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Few studies have examined the relationship between TM and psychosocial outcomes
(e.g., psychological distress and impairment) after non-COVID-19-related collective traumas
(e.g., natural disasters or terrorism), with existing studies finding mixed results and many
lacking in methodological rigor. One study employing probability-based sampling to study
survivors of a violent attack (which resulted in many deaths and widespread property
damage) by an armed group of Fulani herdsmen in a Nigerian community found that TM was
negatively associated with both PTSS and depressive symptoms (Aliche et al., 2021). Despite
the use of a rigorous, probability-based design, generalizability was limited due to the
ethnically homogeneous sample, and the cross-sectional design precluded inferences
regarding relationships over time. A smaller (N = 125) longitudinal study of Israelis affected
by the Mount Carmel forest fire found a similar negative relationship between TM and both
PTSS and depression over time (Nitzan-Assayag et al., 2015). While longitudinal, that study
was limited by a small sample size and use of convenience sampling.

Other studies of TM and responses to collective trauma demonstrated mixed or
inconsistent results. For example, a small sample (N = 25) of survivors of the 2004 South
Asian tsunami did not find a relationship between PTSS and TM (Hagen et al., 2016),
although the study was likely underpowered. A convenience sample of college students (N =
725) assessed after the 2018 Camp Fire (the deadliest California wildfire to date) found a
negative relationship between anxiety and depression symptoms and TM (Silveira et al.,
2021). However, an association between TM and PTSS was not indicated and the potential
buffering effect of exposure and TM on psychological outcomes was not explored.

In summary, few studies have explored the association between TM and psychosocial
outcomes after collective trauma. The existing literature is methodologically limited and

findings are mixed. Further, threat exposure (including both direct exposure and secondary
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stress exposure) has been inconsistently assessed. Given that co-occurring threats (e.g.,
hurricanes and COVID-19) may have both separate and cumulative psychosocial impacts, it
is important to account for exposure to each (First & Houston, 2022; Hammen et al., 2009). A
more methodologically rigorous study using a probability-based longitudinal design with
assessments of exposure across multiple threats could help clarify these relationships.
The present study

Herein, we examine, using pre-registered analyses, the relationship between TM and
post-event psychosocial outcomes among a representative probability-based sample of
individuals exposed to multiple collective traumas. Study participants were Texas and Florida
residents repeatedly exposed to Gulf Coast hurricanes, assessed longitudinally during the
COVID-19 outbreak in the United States. Our primary hypothesis was that individuals with
higher levels of TM would report lower levels of COVID-19-related PTSS, COVID-19-
related fear/worry, hurricane-related fear/worry, global distress, and functional impairment.
Our secondary hypothesis was that TM would moderate the relationship between exposure
and all observed outcomes. Key covariates (age, gender, race/ethnicity, income, education,
stress exposure, and prior mental health history) shown to be predictive of post-event
psychosocial distress (Silver & Garfin, 2016) were accounted for in analyses.

Method

Procedure

Data collection occurred in the context of an ongoing, five-wave, longitudinal cohort
study. Individuals were recruited from the GfK (now Ipsos) KnowledgePanel, a large
probability-based survey panel designed to be demographically representative of the United
States. The panel employs Address Based Sampling (ABS) and the Delivery Sequence File

(DSF) of the United States Postal Service to randomly recruit participants from nearly 100%
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of United States households. This methodology improves geographic representation
compared to conventional random-digit-dialing (RDD) and facilitates recruitment of
traditionally underrepresented groups in survey research (e.g., rural households,
underrepresented racial/ethnic groups). Study protocol has been detailed in prior research
(Garfin, Thompson, and Wong-Parodi, 2022; Garfin, Thompson, Holman, et al., 2022).

The sample was first assessed between 9/8/17 and 9/11/17 (during Hurricane Irma and
shortly after Hurricane Harvey). All 5,940 qualified panelists residing in Florida and Texas
were invited to participate; 2,774 participants completed the survey (46.7% participation
rate). The sample was assessed again one month later (10/12/17-10/29/17; 2,960 participants
completed the survey, 86.6% response rate) and again a year later after Hurricane Michael
(10/22/18-11/6/18; 1,879 participants completed the survey, 70.2% response rate).

Two waves of data were collected during the COVID-19 pandemic; the present
analyses draw primarily from these final two waves of data collection, hereafter denoted as
Waves 1 and 2 for clarity. Participants were assessed during the early stages of the COVID-
19 pandemic (“Wave 17; 5/14/20 to 5/27/20; 1,846 participants completed the survey, 73.6%
response rate) and again during the Omicron surge of the COVID-19 pandemic (“Wave 27;
12/21/21 to 1/11/22; 1,479 participants completed the survey, 83.7% response rate).
Participants were provided $15-$20 for each survey completed. All procedures were
approved by the Institutional Review Board at the University of California, Irvine.
Participants consented to participate in surveys upon enrollment in the KnowledgePanel and
were provided a Study Information Sheet prior to taking the surveys.

Measures

Key independent variable
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Trait mindfulness. At Wave 1, present moment attention and awareness was assessed using a
6-item short scale of the Mindful Attention Awareness Scale (MAAS) (Brown & Ryan,
2003). The MAAS measures TM on a 6-point scale, with endpoints 1 = almost always to 6 =
almost never. The original measure development study reported very good reliability (a

= .87) in a general adult sample (Brown & Ryan, 2003). The short form uses items 7, 8, 9, 10,
13, and 14 from the full 15-item measure and has strong psychometric properties, including
very good reliability (a = .89), with reduced participant burden (Black et al., 2012). Prior
work shows that five of the six items from the short scale supply the bulk of the information
assessed in the full-length MAAS (van Dam et al., 2010). In our sample, reliability was
excellent (a = .90). Items were reverse coded for ease of interpretation.

Dependent variables

COVID-19-related posttraumatic stress symptoms (PTSS). At Wave 1, a modified version of
the Primary Care PTSD Screen for DSM-5 (PC-PTSD-5; Prins et al., 2016) was used to
assess COVID-19-related PTSS. After reading the question stem “With respect to the
COVID-19 outbreak, during the past week or so, how often have you experienced the
following...” participants responded to items including: “Have you had nightmares about the
COVID-19 outbreak or thought about it when you did not want to?”” and “Have you tried hard
not to think about the COVID-19 outbreak or gone out of your way to avoid situations that
reminded you of it?” (Endpoints: 1 = never, 5 = all the time). Responses were averaged, and
reliability was good (a = .79). Similar measures have been used in prior work during COVID-
19, demonstrating very good reliability (a = .83) (R. R. Thompson et al., 2022). We note that
a substantial body of literature has explored which COVID-19-related exposures, if any, meet
the Criterion A requirement for a posttraumatic stress disorder (PTSD) diagnosis (e.g.,

Norrholm et al., 2021). Our study took a broader approach by focusing on assessing
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posttraumatic stress symptoms (PTSS) experienced by community members during the
COVID-19 pandemic rather than assessing PTSD per se, which requires a Criterion A
exposure. Given this objective, participants provided responses to the PC-PTSD-5 without
referencing a specific COVID-19-related exposure.

COVID-19-related fear/worry. At Waves 1 and 2, participants responded to the items “How
often in the past week have you had fears about the COVID-19 outbreak affecting your
community?” and “I worry that the COVID-19 outbreak will personally affect me or someone
in my family in the future.” (Endpoints: 1 = never, 5 = all the time). Items were averaged.
Reliability was adequate at Wave 1 (a = .69) and excellent at Wave 2 (a = .91). Similar
measures have shown good reliability (¢ = .81) in prior research with a distinct sample
(Garfin, Djokovic, et al., 2022).

Hurricane-related fear/worry. At Waves 1 and 2, participants responded to the items “How
often in the past week have you had fears about hurricanes affecting your community?” and
“I worry that hurricanes will personally affect me or someone in my family in the future.”
(Endpoints: 1 = never, 5 = all the time). Items were averaged; reliability was very good at
Wave 1 (a = .87) and good at Wave 2 (a =.73). A similar measure demonstrated very good
reliability (a = .88) in a distinct representative sample (Sweeting et al., 2020).

Global distress. At Waves | and 2, a nine-item version of the Brief Symptom Inventory (BSI;
Derogatis, 1983) assessed global distress (a composite of anxiety, depression, and
somatization). Participants responded to items including: “During the past 7 days, how much
were you distressed by feelings of worthlessness?” (Endpoints: 0 = not at all, 4 = extremely).
Reliability was very good at Waves 1 (a =.87) and 2 (a = .88). In measure development, the
anxiety (a = .81), depression (a = .85), and somatization (a = .80) subscales demonstrated

very good reliability (Derogatis, 1983).
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Functional impairment. At Waves | and 2, four items modified from the Medical Outcomes
Study 36-Item Short-Form Health Survey (SF-36) assessed occupational and social
impairment resulting from physical and mental health (Ware & Sherbourne, 1992).
Participants responded to items such as: “During the past week, how much of the time has
your emotional health interfered with your social relationships (like connecting with friends,
relatives, etc.)?” (Endpoints: O = none of the time, 4 = all of the time). Reliability was very
good at Waves 1 (a =.83) and 2 (a = .86). Validation literature reports very good reliability
(a > .85; Brazier et al., 1992).

Independent variables and covariates

Exposure to COVID-19 and hurricanes. At Wave 1, both direct COVID-19 exposure (e.g.,
having the virus, or being in a close relationship with someone who had the virus) and
secondary stressors associated with COVID-19 exposure (e.g., losing a job, losing wages)
were assessed through 13 dichotomous items (0 = did not occur; 1 = occurred). This measure
has been used in prior research (Holman et al., 2020). Prior hurricane exposure was assessed
before and after Hurricane Irma and after hurricanes Harvey and Michael. A count score of
six dichotomous items (0 = did not occur; 1 = occurred) assessed both direct exposure
(property loss, home destruction, injury) and indirect exposure (knowing someone killed,
knowing someone injured, losing a pet). Participants could report multiple exposures over
time. This measure has been used in prior research (Garfin, Thompson, Holman, et al., 2022).
Physician diagnosed anxiety disorder or depression. Prior to initial study enrollment in
2017, Ipsos collected data on mental health ailments (i.e., anxiety disorder, depression
disorder) by asking participants: “Have you been diagnosed by a doctor or other qualified
medical professional with any of the following mental health conditions?”” Comparisons

between responses to the National Health Interview Survey item and the KnowledgePanel
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survey supported data validity (< 1.5% difference; Baker et al., 2003). Missing values were
imputed using sequential Hotdeck imputation (Andridge & Little, 2010; Cox, 1980).
Demographics. Demographics on all panelists are collected upon entry to the
KnowledgePanel and updated regularly. Demographic covariates for the present analyses
were age, gender, ethnicity, education, and income.
Statistical Analysis

Stata 17 (StataCorp LLC., 2021) was used to conduct all statistical analyses.
Descriptive statistics were calculated for all variables of interest and a covariance matrix was
constructed to present interrelationships between key variables. Predictors of COVID-19-
related PTSS were examined cross-sectionally using ordinary least squares (OLS) regression
analysis. Then, using a repeated-measures approach, four generalized estimating equations
(GEE; Ballinger, 2004) examined longitudinal relationships between TM and 1) COVID-19-
related fear/worry, 2) hurricane-related fear/worry, 3) global distress, and 4) functional
impairment over time. GEE coefficients represent the average population-level effect of
predictors on outcome variables over time, accounting for the correlation between
observations at different time points. Direct exposure and secondary stress exposure to
COVID-19 were included in analyses examining COVID-19-related outcomes (i.e., COVID-
19-related PTSS [cross-sectional] and COVID-19-related fear/worry [longitudinal]);
hurricane-related exposure was included in longitudinal analyses examining hurricane-related
fear/worry. Finally, moderation was tested by including interaction terms (event exposure X
TM). Interactions between TM and event-specific exposures were examined for COVID-19
and hurricanes; interactions between TM and exposure to both hurricanes and COVID-19

were included in longitudinal analyses of global distress and functional impairment.
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In the interests of transparency and accountability, all analyses were preregistered on
the Open Science Framework, accessible at the following link: https://osf.io/xqejw/?
view_only=c785a3e284f24feeb118aba7b6438dc6. We note one deviation from the registered
plan. After conducting initial analyses, we collected an additional wave of data (Wave 2).
Thus, we employed a repeated-measures approach (GEE) to analyze variables assessed at
both Wave 1 and Wave 2.

Statistical weights

Study-specific post-stratification weights were applied to all statistics. This procedure
adjusted the final sample to reflect the demographic profile of Florida and Texas residents
aged 18 and above, according to United States Census benchmarks from The American
Community Survey (2018). Demographic cells employed to compute post-stratification
weights were: gender (male, female), age (18-29, 30-44, 45-59, 60+), race/ethnicity
(White/Non-Hispanic, Black/Non-Hispanic, Other/Non-Hispanic, Hispanic, 2+Races/Non-
Hispanic); household income (Under $25,000, $25,000-$49,999, $50,000-$74,999, $75,000-
$99,999, $100,000-$149,999, $150,000 and over); metro/non-metro areas, and education
(Iess than high school/high school, some college, Bachelor’s or higher). Descriptive statistics
for cross-sectional variables (measured only at Wave 1) used weights from Wave 1.
Descriptive statistics for longitudinal variables (measured at both Waves 1 and 2) used
weights from Wave 2. The amount of missing data was very small (< 2% for any one item)
and the inclusion of wave-specific survey weights accounted for attrition over time.

Results
Descriptive statistics
The final Wave 1 weighted sample (N = 1,846) was representative of United States

Census benchmarks for Texas and Florida. A demographic comparison of the weighted
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sample with United States Census benchmarks for Texas and Florida is provided in Table S1.
The sample was 53.2% female (n = 982). Mean age was 51.00 years (SD = 16.75).
Race/ethnic identification was reported as 54.8% non-Hispanic White, 11.9% non-Hispanic
Black, 28.1% Hispanic, and 5.2% other/multiracial, non-Hispanic. Of the sample, 4.4% did
not complete high school, 34.1% were high school graduates, 31.9% completed some college,
and 29.5% held a Bachelor’s degree or higher. Median income was between $50,000 and
$74,999. Prior to the initial wave of the parent study, 10.88% (n = 201) were diagnosed with
anxiety or depression by a physician. Prior direct hurricane exposure was reported by 28.7%
(range = 0-11, M = 0.57, SD = 1.28). During the early phase of the COVID-19 outbreak
(Wave 1, May 2020), 17.8% of the sample reported direct exposure to COVID-19. Means
and standard deviation (SD) for dependent variables were: TM (M =4.62, SD = 1.11);
COVID-19-related PTSS (M = 1.63, SD = 0.73), COVID-19-related fear/worry (M = 2.30,
SD = 1.08), hurricane-related fear/worry (M = 1.99, SD = 0.91), global distress (M = 0.43, SD
= 0.63), and functional impairment (M = 0.50, SD = 0.77).
Inferential statistics

Table 1 presents a covariance matrix of key study variables. Covariate-adjusted
associations between predictors and dependent variables are presented in Tables 2, 3, and 4.
Cross-sectional analyses revealed PTSS was negatively associated with TM and positively
associated with COVID-19 exposure (direct and secondary stressor), prior mental health
ailments, reporting Hispanic ethnicity, lower income, and older age (see Table 2).
Longitudinal analyses demonstrated that, over time, COVID-19-related fear/worry was
negatively associated with TM and positively associated with direct exposure to COVID-19,
female gender, older age, and obtaining a Bachelor’s degree or higher (see left side of Table

3). Over time, hurricane-related fear/worry was negatively associated with TM and positively
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associated with prior hurricane exposure, reporting Hispanic ethnicity, female gender, and
older age (see right side of Table 3). Over time, global distress was negatively associated
with TM and reporting other/multiracial identity and positively associated with prior mental
health ailments (see left side of Table 4). Over time, functional impairment was negatively
associated with TM and positively associated with prior mental health ailments and lower
income (see right side of Table 4).

Two interaction terms were statistically significant. TM moderated the relationship
between COVID-19 secondary stress exposure and global distress over time (b = -0.10, p
= .01; see Figure 1) and functional impairment over time (b =-0.11, p =.001; see Figure 2).

Discussion

Herein, we explored the relationships between TM and psychosocial responses to
catastrophic hurricanes and the COVID-19 pandemic in a longitudinal, representative,
probability-based sample of Texas and Florida residents. We evaluated the associations
between TM and event-specific and general mental health outcomes and functional
impairment and explored whether TM moderated the potential deleterious effects of event-
related stressor exposure. Our findings demonstrated that TM was negatively associated with
adverse psychosocial outcomes following two collective traumas, with some evidence TM
may buffer the effects of secondary stress exposure over time.
Primary hypotheses

We hypothesized that TM would be negatively associated with adverse psychosocial
outcomes (i.e., COVID-19-related PTSS [cross-sectional], and COVID-19-related fear/worry,
hurricane-related fear/worry, global distress, and functional impairment [longitudinal]) while
controlling for event-related exposure, demographics, and pre-event physician diagnosed

anxiety and depression disorders. Results supported this hypothesis across all dependent
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variables (i.e., COVID-19-related PTSS [cross-sectional], and COVID-19-related fear/worry,
hurricane-related fear/worry, global distress, and functional impairment [longitudinal]);
longitudinal analyses suggested relationships were significant over time. These findings are
consistent with previous research indicating TM may protect against negative psychosocial
outcomes after a collective trauma (e.g., Aliche et al., 2021; Conversano et al., 2020; Nitzan-
Assayag et al., 2015).

Our study expands on the existing literature in several ways. Using a large and
representative probability-based sample offers increased generalizability and external validity
compared to prior studies with small sample sizes and/or less rigorous sampling methods that
can result in biased samples. We bolster prior cross-sectional research by evaluating several
dependent variables over time. Our analyses controlled for pre-event physician diagnosed
anxiety and depression disorders, which are established predictors of post-event distress
(Garfin & Silver, 2016) and may correlate with TM (Curtiss & Klemanski, 2014). Parceling
out this variability allows our analyses to better isolate the association between TM and post-
event psychosocial outcomes compared to prior work not controlling for these diagnoses.
Finally, in cross-sectional analyses we found TM was negatively associated with COVID-19-
related PTSS. This is notable as at least two smaller non-representative studies found no
association between TM and PTSS among collective trauma exposed persons (see Hagen et
al., 2016; Silveira et al., 2021).

Secondary hypothesis

Our secondary hypothesis was that TM would moderate the relationship between

exposure and event-related and general psychosocial outcomes. This hypothesis was partially

supported. In longitudinal analyses, TM moderated the relationship between COVID-19
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secondary stress exposure (e.g., losing a job, losing wages) and global distress and functional
impairment over time. The other interactions tested were not statistically significant.

Few prior studies have evaluated the moderating effect of TM on trauma exposure and
psychosocial outcomes; those examining such moderation have reported mixed results. Our
results align with findings that TM may buffer exposure-related outcomes for general,
although not event-specific, symptoms. For example, in prior research, TM moderated the
relationship between combat exposure and functional impairment among a sample of United
States veterans (Nassi et al., 2019) and trauma exposure and internalizing symptoms in a
small sample (N = 108) of hurricane-exposed children in the Caribbean (Cutright et al.,
2019). Given that the effects of COVID-19 secondary stress exposures may persist for years
and predict long-term adverse psychosocial outcomes (Cerd4 et al., 2013; Galea et al., 2007),
it is important to understand factors that build resilience against these stressors in the general
populace. Our finding that TM may aid secondary stress-exposed individuals in buffering
global distress and functional impairment suggests TM may be a target for interventions
addressing adverse psychosocial outcomes in a post-event environment. Importantly, we note
that in our sample PTSS (as well as event-related fear/worry) was relatively low. Thus, it is
plausible that moderation effects may occur in samples with greater variability in response, at
higher levels of PTSS and fear/worry, or with more highly exposed samples.

Public health and clinical applications

It is well established that collective trauma exposure is associated with increased
psychosocial distress throughout the populace (see Goldmann & Galea, 2014; Silver et al.,
2021). Given the potential adverse effects of such exposure, establishing TM as a potential
construct to target could inform public health and clinical interventions to increase resilience

and recovery. Indeed, evidence suggests it is possible to increase TM through mindfulness-
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based interventions (e.g., Jiménez-Gomez et al., 2022). For example, a recent study found
participation in both Mindfulness-Based Stress Reduction (MBSR) and Mindful Self-
Compassion were associated with large gains in TM compared to a control condition
(Jiménez-Goémez et al., 2022). Longitudinal research suggests gains in TM associated with
participation in MBSR may be maintained up to one-year post-intervention (Shapiro et al.,
2011). This suggests TM may be a malleable, yet durable factor that, once increased through
an intervention, may help build psychological resilience relevant to future threats.
Communities may consider public health efforts that proactively encourage
mindfulness training in efforts to bolster resilience and promote recovery. Such initiatives
may buffer the risk of negative psychosocial outcomes in the event of a collective trauma.
These efforts could take the shape of public health campaigns, school-based mindfulness
trainings, or low-cost, widely available community-based programs. Additionally, mobile
app-based interventions may provide a particularly expedient, efficacious, and cost-effective
way to offer mindfulness training on a community level (Flett et al., 2019).
Mindfulness-based interventions may also be appropriate to increase TM and address
adverse psychosocial outcomes in those presenting with clinically relevant post-event distress
(Zhang et al., 2021). Such interventions have been found to be beneficial in treating negative
outcomes in trauma-exposed individuals (see review from Taylor et al., 2020). Yet
importantly, some studies report potential adverse effects of practicing meditation, including
traumatic re-experiencing, in a small minority of participants from a community (i.e., non-
clinical) sample (Goldberg et al., 2022). Consequently, clinicians may wish to tailor
mindfulness-based interventions for use with trauma-exposed populations to avoid such

outcomes (Treleaven, 2018). Clinical trials of trauma-adapted mindfulness-based
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interventions administered in post-disaster contexts could be a fruitful area for future
research, and should aim to identify the most suitable candidates for these interventions.
Limitations and directions for future research

Despite our study’s strengths, we acknowledge some limitations. Like all self-report
research, some recall bias may exist. Our survey-based approach, while methodologically
rigorous, represents a broad snapshot of participants’ experiences primarily at two time
points. Future work may consider incorporating qualitative interviews or ecological
momentary assessment to gain more nuanced insights. TM and COVID-19-related PTSS
were measured only at Wave 1, thus we could not assess change in those variables over time.
We analyzed our dependent variables in separate analyses to highlight event-specific
responses and for consistency with the literature: multivariate approaches could be more
parsimonious. While Likert-adapted versions of the PC-PTSD-5 efficiently capture variability
in PTSS (L. D. Baker & Smith, 2023), more comprehensive assessments could include the
Posttraumatic Stress Disorder Checklist for DSM-5, Clinician-Administered PTSD Scale for
DSM-5, or both (Blevins et al., 2015; Weathers et al., 2018). All PC-PTSD-5 items were
asked in reference to the COVID-19 pandemic, without an option for respondents to report on
a Criterion A traumatic event more generally. While our assessment is consistent with prior
work evaluating COVID-19 as a collective trauma (R. R. Thompson et al., 2022), our lack of
Criterion A assessment precludes our ability to assess PTSD relevant to specific COVID-19-
related exposures (e.g., sudden loss of a loved one) or the numerous other traumatic events
(e.g., interpersonal abuse, serious accident) our participants may have experienced.
Subsequent work may wish to explore the associations between TM and DSM-5 criterion
PTSD.

Conclusion
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Given the frequency and expected increase in collective traumas, establishing factors
that promote mental health and functioning in the populace is critical. Using a
methodologically rigorous design, this study demonstrated a consistent negative association
between TM and adverse psychosocial outcomes after exposure to multiple collective
traumas (i.e., repeated Gulf Coast hurricanes and COVID-19) and indicates TM may buffer
the relationship between exposure to secondary stressors and some outcomes. Results suggest
TM may help protect against post-event distress and may be a useful psychological resource

to target in public health and clinical interventions after collective traumas.
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Table 1. Covariances Among Study Variables

Variable 1. 2. 3] 4. 5 6. 7. 8. 9. 10. 1. 12. 13.
Wave 1 variables (N = 1,846)

1. Global distress 1.00""  0.73"" 0.56™" 0.32"" 0.30™ 0.76™ 023" 0.18" 0.157 0.73" 035" 026" 0537
2. COVID-19-related PTSS* .00  0.50™ 0.44™ 0.38" 0.62"° 028" 023" 0.197 049" 0.38" 030" 0.34™
3. Trait mindfulness 1.00™ 026" 026" 048" 020" 0.14™ 0.19" 048" 025" 020" 041™
4. COVID-19-related fear/worry 1.00"™" 038" 0.28" 0.09 0.11""  0.07" 0.16™ 0.44™ 025" 0.13"™
5. Hurricane-related fear/worry 1.00™ 027" 0277 0.11" 0.14™ 021" 032" 043™ 0217
6. Functional impairment 1.00™" 0.24™ 0.16™ 0.14" 0.58™ 0257 0.18" 0.61™
7. Prior hurricane exposure 1.00™" 025" 0.33™ 0267 0.16" 023" 025"
8. Direct exposure to COVID-19 1.00™ 0.14™ 0.15" 0.15™ .016"™ 0.15™
9. COVID-19 secondary stressors .00 0.17° 007" 0.13" 0.14
Wave 2 variables (N = 1,479)

10. Global Distress 1.00™" 036" 031" 077"
11. COVID-19-related fear/worry .00 036" 0.31™
12. Hurricane-related fear/worry 1.00™*  0.24"*
13. Functional impairment 1.00™

Table notes: Wave 1 weights used when both variables were measured at Wave 1. Wave 2 weights used when either variable was measured at Wave 2.

*PTSS = posttraumatic stress symptoms.

p <05, ®p < .01, #+¥p < 001
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Table 2. Multiple Regression Analyses of the Associations between Trait Mindfulness, Event Exposure, and COVID-19-related
Posttraumatic Stress Symptoms at Wave 1 (5/14/20-5/27/20), N=1,839

COVID-19-related Posttraumatic Stress Symptoms

Variable b* 95% CI )4 Beta
Trait mindfulness® —0.29 -0.34, —0.23 <.001 —-0.43
Prior mental health ailments® 0.20 0.11, 0.28 <.001 0.16
Race/ethnicity*

Black, non-Hispanic 0.02 -0.14, 0.17 0.84 0.01

Other/2+races, non-Hispanic 0.14 -0.04, 0.31 0.14 0.04

Hispanic 0.15 0.03, 0.27 0.01 0.09
Income -0.04 —0.06, -0.01 .002 -0.10
Female gender 0.10 -0.002, 0.19 0.06 0.07
Age 0.01 0.003, 0.01 <.001 0.13
Bachelor’s degree or higher® 0.06 —0.04, 0.15 0.23 0.04
Direct exposure to COVID-19 0.24 0.11, 0.37 <.001 0.12
Secondary stressors related to COVID-19 0.10 0.03,0.16 .003 0.12
Constant 2.55 2.20, 2.89 <.001 —
Model statistics F(11, 1827) = 26.33, p < .001, R>* = 0.34

Table notes: “Unstandardized coefficient. *Trait mindfulness was reverse coded (higher numbers =
more mindful). “Prior mental health ailments: 0 = none, 1 = anxiety or depression, 2 = anxiety and
depression. “White is the reference group. “Did not graduate from college is the reference group. N
varies due to missing data. Analyses are cross-sectional. Prior mental health ailments were collected
prior to Wave 1.
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Table 3. Generalized Estimating Equations for Associations between Trait Mindfulness, Event Exposure, and Fear/Worry Regarding
COVID-19 and Hurricanes over Wave 1 (5/14/20-5/27/20) and Wave 2 (12/21/21-1/11/22), N=1,479

COVID-19-related Fear/Worry

Hurricane-related Fear/Worry

SEP

SEP

Variable b* 95% CI Z p b* 95% CI z p
Time —0.64 -0.75,-0.52 0.06  -10.80 <.001 -0.06 —-0.14, 0.02 0.04  -1.55 0.12
Trait mindfulness® -0.26 —0.34,-0.18 0.04 —-6.15 <.001 -0.15 -0.22,-0.08 0.04 429 <.001
Prior mental health ailments* 0.12 -0.04, 0.29 0.08 1.44 0.15 0.09 -0.02, 0.20 0.06 1.63 0.10
Race/ethnicity®

Black, non-Hispanic 0.09 -0.22, 0.39 0.15 0.56 0.58 0.20 -0.01, 0.40 0.10 1.88 0.06

Other/2+races, non-Hispanic 0.30 —-0.08, 0.69 0.20 1.53 0.13 0.27 —0.06, 0.60 0.17 1.61 0.11

Hispanic 0.19 -0.03, 0.41 0.11 1.70 0.09 0.40 0.23,0.57 0.09 456 <.001
Income -0.02 —-0.07, 0.02 0.02 -0.97 0.33 0.02 -0.02, 0.06 0.02 0.84 0.40
Female gender 0.21 0.03, 0.38 0.09 2.33 0.02 0.16 0.03, 0.28 0.06 2.44 0.02
Age 0.01 0.003, 0.01 0.003 2.87 .004 0.01 0.004, 0.01 0.002 3.89 <.001
Bachelor’s degree or higher” 0.20 0.02, 0.39 0.09 2.15 0.03 -0.12 —-0.26, 0.02 0.07 -1.70 0.09
Direct exposure to COVID-19 0.20 0.01, 0.39 0.10 2.06 0.04 — — — — —
Secondary stressors related to 0.03 -0.08, 0.14 0.06 0.59 0.55 — — — — —
COVID-19
Prior hurricane exposure — — — — — 0.13 0.09, 0.18 0.02 594 <.001
Constant 4.10 3.50, 4.69 0.31 13.42 <.001 2.01 1.54,2.47 0.24 8.45 <.001

Model statistics

Wald X? (12) = 238.83, p < .001

Wald X* (11) = 121.57, p < .001

Table notes: *Unstandardized coefficient. "Robust standard error. “Trait mindfulness was reverse coded (higher numbers = more mindful). ‘Prior mental

health ailments: 0 = none, 1 = anxiety or depression, 2 = anxiety and depression. “White is the reference group. 'Did not graduate from college is the

reference group. N varies due to missing data. Analyses are longitudinal. Prior mental health ailments and prior hurricane exposure were collected before

Wave 1.
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Table 4. Generalized Estimating Equations for Associations between Trait Mindfulness, Event Exposure, and Global Distress and
Functional Impairment over Wave 1 (5/14/20-5/27/20) and Wave 2 (12/21/21-1/11/22), N=1,479

Global Distress Functional Impairment

Variable b* 95% CI SEP b4 p b 95% CI SEP z p
Time -0.07 —-0.10, -0.03 0.02 -3.27 .001 -0.04 -0.10, 0.01 0.03 -1.47 0.14
Trait mindfulness® -0.23 -0.29, -0.17 0.03 =7.717 <.001 -0.24  -0.30,-0.18 0.03 -7.85 <.001
Prior mental health ailments* 0.23 0.13, 0.33 0.05 4.42 <.001 0.31 0.19, 0.43 0.06 516  <.001
Race/ethnicity®

Black, non-Hispanic -0.04 —-0.18, 0.09 0.07 —0.65 0.52 0.05 —-0.13,0.24 0.09 0.56 0.57

Other/2+races, non-Hispanic -0.16 -0.28, -0.04 0.06 -2.69 0.01 -0.01 -0.22, 0.20 0.11 -0.09 0.93

Hispanic 0.09 -0.02, 0.20 0.06 1.57 0.12 -0.03 -0.15, 0.09 0.06  -047 0.64
Income -0.02 —-0.05, 0.01 0.01 -1.34 0.18 -0.04 -0.07,-0.01 0.02  -2.58 0.01
Female gender 0.04 —-0.05, 0.13 0.05 0.82 0.42 -0.003 -0.11,-0.10 0.05 —0.05 0.96
Age 0.001  -0.003, 0.004 0.002 0.41 0.68 0.002  -0.002, 0.01 0.00 0.93 0.36
Bachelor’s degree or higher” -0.07 -0.17, 0.03 0.05 -1.38 0.17 -0.09 -0.19, 0.01 0.05 -1.67 0.10
Direct exposure to COVID-19 0.09 —-0.03, 0.21 0.06 1.53 0.13 0.11 -0.01, 0.24 0.07 1.74 0.08
Secondary stressors related to 0.03 -0.07,0.13 0.05 0.52 0.60 0.01 —-0.09, 0.12 0.05 0.29 0.77
COVID-19
Prior hurricane exposure 0.03 -0.01, 0.07 0.02 1.32 0.19 0.04 -0.01, 0.10 0.03 1.71 0.09
Constant 1.56 1.19, 1.92 0.19 8.38 <.001 1.68 1.26,2.10 0.22 7.77  <.001

Model statistics

Wald X* (13) = 195.84, p <.001

Wald X? (13) = 192.83, p <.001

Table notes: *Unstandardized coefficient. "Robust standard error. “Trait mindfulness was reverse coded (higher numbers = more mindful). ‘Prior mental

health ailments: 0 = none, 1 = anxiety or depression, 2 = anxiety and depression. “White is the reference group. 'Did not graduate from college is the

reference group. N varies due to missing data. Analyses are longitudinal. Prior mental health ailments and prior hurricane exposure were collected before

Wave 1.
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Figure 1. Moderating effect of trait mindfulness on COVID-19  Figure 2. Moderating effect of trait mindfulness on COVID-19
secondary stressor exposure and global distress over Waves 1 secondary stressor exposure and functional impairment over
(5/14/20- 5/27/20) and 2 (12/21/21-1/11/22), adjusted for Waves 1 (5/14/20- 5/27/20) and 2 (12/21/21-1/11/22), adjusted
covariates, using generalized estimating equations, (N=1,479)  for covariates, using generalized estimating equations, (N=1,479)
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