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Abstract

Background and objective

This study examined the potential influence of pre-pandemic psychological resilience on
use of approach or avoidant coping styles and strategies to manage stress during the
COVID-19 pandemic. We hypothesized that higher resilience would be associated with
more approach coping and less avoidant coping.

Design and methods

Longitudinal cohort data were from the Nurses’ Health Study Il, including 13,143 female cur-
rent and former healthcare professionals with pre-pandemic lifetime trauma. Pre-pandemic
resilience was assessed between 2018-2019 and current coping during the outbreak of the
pandemic in the United States (May-August 2020). Multiple linear regression model results
identified associations between continuous pre-pandemic resilience scores and use of
approach and avoidant coping styles, as well as individual coping strategies, adjusting for
relevant covariates.

Results

Greater resilience was associated with higher use of approach coping (B = 0.06, 95% Cl
0.05, 0.08) and lower use of avoidant coping styles (3 =-0.39, 95% CI -0.41, -0.38). Higher
pre-pandemic resilience was also associated with use of eight (distraction [3 =-0.18, 95%
Cl -0.20, -0.16], substance use [3 =-0.15, 95% CI -0.17, -0.13], behavioral disengagement
[B=-0.29, 95% CI -0.30, -0.27], self-blame [3 = -0.44, 95% CI -0.45, -0.42], emotional sup-
port (3 =0.03, 95% CI 0.01, 0.05), positive reframing [3 = 0.13, 95% CI 0.12, 0.15], humor
[B=0.03,95% CI1 0.01, 0.05] and religion [B = 0.06, 95% CI 0.04, 0.08]) of the nine coping
strategies in expected directions.
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Conclusion

Findings have important implications for intervention or even prevention efforts to support
vulnerable groups, such as women with prior trauma histories, during this and other
immensely stressful times. Supporting or building psychological resilience following trauma
may promote effective coping in times of future stress.

Introduction

Coping can be defined as the use of cognitive and/or behavioral strategies to manage a taxing
internal or external situation [1]. The COVID-19 pandemic has been a globally stressful expe-
rience which has brought losses and major life changes for many people, such as financial
hardship, job loss, social isolation, and/or family illness [2]. Previous research suggests that
effective coping may guard against the development of psychiatric or other disorders during
highly stressful events such as natural disasters [3]. Whether prior psychological resilience to
trauma predicts coping in the context of a new traumatic or stressful event (e.g., COVID-19
pandemic) warrants further study. Resilience to trauma can be understood as positive psycho-
logical adaptation (e.g., evidenced by the presence of well-being and/or the absence of psycho-
logical distress) in the context of past exposure to traumatic events.

Some research has examined specifically how coping strategies are associated with mental
health during infectious disease epidemics and reported associations between avoidant coping
strategies and poorer mental health in studies using both cross-sectional and longitudinal
designs (Kar et al., 2021; Main et al.,, 2011). This implies there may be a bidirectional relation-
ship between mental health and coping. For example, among Chinese undergraduate students
experiencing the 2003 SARS pandemic, avoidant forms of coping were associated with higher
anxiety, depression, and somatization [4,5] both cross-sectionally and longitudinally, before
the SARS outbreak and 5 months later. In contrast, other coping strategies, such as humor and
seeking emotional support from others, were cross-sectionally associated with fewer mental
health problems (e.g., depression, anxiety) during the COVID-19 pandemic [6,7]. As the
COVID-19 pandemic is an unprecedented global catastrophe, a more detailed examination of
coping strategies during this time using longitudinal data, especially among groups that may
be at particularly high risk for negative mental health outcomes (e.g., individuals with prior
trauma exposures), is important to inform prevention and intervention efforts.

Approach and avoidant coping styles

While individuals may use a variety of coping strategies to manage stressors, prior literature
suggests that certain combinations of similar coping strategies may denote an overall coping
style. An approach coping style involves efforts to find solutions, understand causes, and
accept the presence of a stressor or problem. In contrast, an avoidant coping style involves
efforts to ignore, disengage, or distract oneself from a stressor or problem [8]. Traditionally, an
approach coping style, and the strategies that make up this style (active coping, seeking emo-
tional support, positive reframing) are considered more adaptive means of coping with stress-
ors, while an avoidant coping style and its strategies (substance use, self-blame, self-
distraction, behavioral disengagement) are considered less adaptive in the face of stress. It is
important to note that what are considered “effective” coping strategies are dependent on con-
text and specific strategies may not be consistently effective across stressful situations [7]. For
example, strategies such as humor or religion may be more or less adaptive depending on the
context. Therefore, the flexibility to use different coping strategies depending on the context
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may be most adaptive [9]. However, in prior literature, an approach coping style has been asso-
ciated with more adaptive responses to adversity, better physical health, and higher psycholog-
ical well-being, while an avoidant coping style has been associated with subsequent poorer
physical health among those with medical conditions, and poorer mental health outcomes
such as anxiety [10,11].

Connecting trauma, resilience and coping

Traumatic events may lead to the development of an avoidant coping style or increase the like-
lihood of using avoidant coping strategies. For example, prior work has found individuals with
a history of childhood abuse, intimate partner violence, or adult sexual assault are more likely
to demonstrate an avoidant coping style through the use of strategies viewed as less adaptive
(e.g., substance use; [12-14]. In a Mechanical Turk study of 674 individuals, avoidance coping
predicted worse mental health adjustment to the pandemic [15]. As prior evidence suggests
that trauma exposure, subsequent distress, and avoidant coping are related, it is possible that
individuals who are psychologically resilient following trauma exposure may demonstrate
more approach coping. Emerging evidence during the pandemic has also shown that teaching
approach coping skills may strengthen psychological health in the face of COVID-related
stress [16-18] for healthcare professionals.

Conceptualizations and operationalizations of resilience are varied in prior literature.
Luthar, Cicchetti and Becker [19] define the construct as “a dynamic process encompassing
positive adaptation within the context of significant adversity” and build this definition based
on prior work which recognizes that resilience can be measured when there has been exposure
to adversity and achievement of positive adaptation despite hardship [20,21]. Bonanno [22]
posits specifically that resilience is a dynamic process that manifests as a stable trajectory of
mental health in the aftermath of a severe stressor. In contrast, other scholars conceptualize
resilience as an individual trait [23] Given heterogeneity in conceptualizations of resilience,
and ambiguity in definitions and utility of the construct, it is important for studies of resilience
to indicate clearly the theoretical approach underpinning their work [19] In this study, we
define resilience as a manifested outcome reflecting one’s level of psychological functioning or
adaptation following trauma exposure, following the work of Choi and colleagues [24]. Using
this conceptual definition of manifested resilience, we incorporated several existing frame-
works to understand how resilience would be related to stress, mental health, and coping.
More specifically, we draw on two distinct but complementary theoretical frameworks to con-
nect resilience to trauma and coping styles and strategies: positive appraisal style theory of
resilience (PASTOR) and the integrative affect-regulation framework for resilience. PASTOR
posits that through positive appraisal and subsequent reappraisal processes, resilience factors
converge and exert protective effects on mental health [25]. Related, the integrative affect-reg-
ulation framework for resilience combines insights regarding stress and coping with those
derived from work on emotion regulation [26]. This framework suggests an individual’s cogni-
tive appraisals of stressors and the strategies used to regulate emotion when confronted by
stressors together drive subsequent behavioral and psychological responses (i.e. coping behav-
iors, mental health symptoms; [26]. Both perspectives are relevant for considering whether
and how resilience to trauma might affect downstream behaviors as well as psychological, and
biological processes. Exposure to trauma can disrupt capacity to regulate emotion effectively
and thereby increase risk for developing mental health problems. These disruptions in turn
can affect strategies individuals use to cope with subsequent stressors [27]. Both theoretical
perspectives posit that trauma disrupts effective emotion regulation or appraisals of current
and subsequent stressors, in ways that increase risk of developing mental health problems. In
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contrast, effective emotion regulation and positive appraisals following trauma may lead to
resilience and ultimately more favorable psychological health than would be expected given
the trauma experienced. Resilience is therefore a complex and multidimensional construct
that involves positive and adaptive elements of wellbeing and an absence of psychological dis-
tress [28,29] following traumatic experiences.

A universal stressor such as the COVID-19 pandemic affords a unique opportunity to
examine how prior resilience to trauma may promote positive coping during a time of collec-
tive stress. In a prior study (Choi et al., 2022), pre-pandemic psychological resilience to life-
time trauma was associated with better mental health outcomes during the first months of
the pandemic, including higher subjective well-being and lower risk of depression, anxiety,
and posttraumatic stress. Because the stress-sensitization model posits that trauma-exposed
individuals are at an elevated risk for poor mental health outcomes when confronted with
subsequent stressors [30,31], these findings extend the model by exploring how levels of psy-
chological functioning following trauma, indicating responses ranging from less to more
resilient, may influence how one faces subsequent stressors. Individuals showing higher
resilience to prior trauma may be more likely to engage in adaptive coping in response to
future stress, which may in turn result in more favorable mental health. Although the
COVID-19 pandemic can be understood as a collective traumatic experience, negative effects
of cumulative trauma are well documented. Thus, individuals who showed prior resilience
may use adaptive coping strategies in the face of stress in the context of the COVID-19 pan-
demic, and perhaps cope in different ways than individuals with relatively lower resilience.
For example, psychotherapy studies have suggested that promoting adaptive management of
stressful experiences may help to inoculate against distress to later stressors [32]. However,
the role of prior resilience in shaping coping behavior during a major stressor such as the
COVID-19 pandemic is not well understood.

An important and unique additional dimension to consider in the context of the COVID-
19 pandemic may be healthcare professional status. Healthcare professionals may learn coping
skills during their training and could be better equipped to deal with such a serious stressor
than individuals working in other fields. On the other hand, healthcare professionals during
the pandemic have been bombarded with chronic severe stress at work and may feel over-
loaded [18]. Doctors, nurses, and others providing care during the pandemic have had to con-
front the challenges of the pandemic in different ways from the general population, and
therefore, may have different patterns of coping or their coping levels may exhibit a differential
association with resilience. Our present study affords a unique opportunity to examine resil-
ience levels and coping strategies used by a cohort of current and former healthcare
professionals.

Present study

Drawing on the aforementioned theories, we have developed an adapted conceptual frame-
work for this study represented in Fig 1. In our adapted framework, pre-pandemic resilience
occurs in the context of trauma exposure and involves lower levels of psychological distress
and higher levels of positive psychological well-being. Resilience may lead to higher levels of
approach coping and lower levels of avoidant coping in the context of subsequent stressors,
measured during the pandemic. Our framework also acknowledges that there may be bidirec-
tional pathways between coping, psychological distress and well-being. For example, higher
resilience may predict that individuals would later engage in more adaptive coping; at the
same time, adaptive coping could also facilitate resilient outcomes in those individuals in the
first place. To examine the potential influence of pre-pandemic resilience on coping during
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Pre COVID-19 Pandemic During COVID-19 Pandemic

/ Trauma Exposure \ / Stressors \

Resilience

1 Approach coping

§ Psychological Distress
1 Positive well-being

Fig 1. Adapted conceptual framework. Note: Dotted line denotes a theorized feedback loop between coping and
psychological health.

https://doi.org/10.1371/journal.pone.0297169.g001

§ Avoidant coping

the COVID-19 pandemic, this study drew on data from the Nurses’ Health Study II (NHS II),
a large-scale cohort of female registered nurses across the US who have been followed since
1989. Women were registered nurses at the time of the original study recruitment and 26.5%
were working as healthcare professionals during the early months of the pandemic. Both
trauma exposure and psychological health were measured in this cohort at multiple time
points prior to 2020, allowing us to assess pre-pandemic resilience prospectively. Following
one established strategy for defining resilience (Masten et al., 2004; Jung et al., 2021; Nishimi
etal. 2021), we assessed psychological health relative to trauma burden among those who expe-
rienced trauma. We use a residuals-based approach [33], where a continuous measure of resil-
ience was created by regressing continuous psychological health scores on continuous trauma
burden and the standardized residuals from this regression model were output. If an individual
showed higher psychological health (low distress and high well-being) than would be expected
based on their trauma burden they were considered to have a high level of resilience. In con-
trast, if individuals showed lower psychological health than would be expected based on their
trauma burden, they were considered to have lower levels of resilience. Resilience is a complex
construct but by accounting for critical elements such as trauma burden, psychological distress
and psychological health, we were able to use a single metric to measure it.

NHS 1II participants also reported information on coping behaviors during the pandemic at
one time point between May and August in 2020, after the COVID-19 pandemic began. In this
study, we examined resilience to lifetime trauma occurring before the pandemic and its rela-
tionship to coping styles and strategies during the COVID-19 pandemic in 2020. We aimed to
a) identify types of coping strategies that were frequently used during the pandemic in the con-
text of high or low pre-pandemic resilience quartiles, b) examine pre-pandemic resilience as a
potential predictor of coping styles and strategies during 2020, and c) assess potential effect
modification by active healthcare professional status. We hypothesized that resilience would
be associated with greater use of the approach coping style and strategies, and with decreased
use of the avoidant coping style and strategies. We also included an exploratory aim, to con-
sider whether active healthcare professionals might employ different coping styles or strategies
compared to counterparts not working as healthcare professionals during the pandemic, given
the chronic stress felt by frontline healthcare professionals in the early months of the COVID-
19 pandemic (Di Monte et al., 2020).
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Method
Study sample

The NHS II is a longitudinal cohort study of 116,429 female registered nurses in the US who
were aged 25-42 upon enrollment in 1989. Participants complete biennial questionnaires and
follow-up is ongoing. The biennial questionnaire from 2017 included psychological health
measures and a subset of the cohort (N = 33,845, 65.7% response rate) completed a supple-
mental posttraumatic stress disorder (PTSD) questionnaire in August 2018- December 2019
which assessed exposure to lifetime trauma and psychological health. Furthermore, in April
2020, active and eligible NHS II participants were invited to complete a baseline survey and a
series of monthly follow-up surveys regarding health and well-being during the covid-19 pan-
demic. A total of 16,717 participants completed both the PTSD and COVID-19 pandemic
related surveys. We were interested in examining differences among trauma-exposed individ-
uals, with acknowledgment that by definition, resilience implies the presence of adversity
(Choi et al., 2019). Therefore, we restricted the analytic sample to participants who had com-
plete data on all variables needed to create our measure of resilience (2017 measurement of
anxiety, 2018 measurement of depression and posttraumatic stress symptoms, 2017 measure-
ment of life satisfaction, optimism and purpose; N = 15,962), who reported at least one lifetime
traumatic event prior to the pandemic, and had data on our coping outcome, giving us a final
sample size of N = 13,143. A flow chart detailing participant sample derivation is available in
S1 Fig. This study was approved by the Partners Healthcare Human Research Committee and
participant return of questionnaires implied informed consent, but written or verbal consent
was not documented or witnessed. The authors did not have access to information that could
identify individual participants during or after data collection.

Measures

The timing of specific measures is summarized in Fig 2.

Independent variable: Resilience prior to the COVID-19 pandemic. Psychological resil-
ience was operationalized using two constructs, lifetime trauma burden and psychological
health, following prior work in this cohort (Choi et al., 2022). Lifetime trauma exposure was
reported on the supplemental PTSD questionnaire (August 2018-December 2019) using a
modified version of the Brief Trauma Questionnaire [34], which assessed lifetime experience
of 16 types of potentially traumatic events, including a write-in category for events not speci-
fied. Trauma burden was derived by calculating a count of total trauma types endorsed (poten-
tial range 1-16). Please refer to Sampson and colleagues work for a list of all trauma types[35].
This method of measuring trauma burden is consistent with literature suggesting that many
individuals experience multiple traumas over their lifetime and trauma has a cumulative nega-
tive effect on health [36,37]. Additionally, some research has suggested that different trauma
types may not be related to subsequent symptom severity [38]. Following prior work [39], psy-
chological health was defined by combining measures of distress and positive psychological
well-being to capture the mental health spectrum (Winefield et al., 2012; Nishimi et al., 2021).
Distress was measured using self-reported past month posttraumatic stress symptoms with the
20-item PTSD Checklist for the DSM-5 [40] (PCL-5); depressive symptoms were measured
with the 10-item Center for Epidemiologic Studies Depression Scale [41] (CES-D); and anxiety
symptoms were measured with the 7 item GAD-7 scale [42]. Both PTSD and depression mea-
sures were included on the supplemental PTSD questionnaire (August 2018- December 2019);
anxiety was included in 2017 biennial questionnaire. Positive psychological well-being was
measured by combining measures of life satisfaction [43] taken from the supplemental PTSD
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Prior Biennial Qs:

* Covariates:
race/ethnicity,
parental educational
attainment (2005),
median household
income of residential
census tract (2009),
chronic health
conditions (through
2017)

Exposure: Pre-Pandemic Psychological Resilience

2017 Biennial Q:
Optimism (Life
Orientation Test-
Revised LOT-R)
Purpose (Purpose
in Life Subscale,
Psychological Well-
being Scale)
Anxiety
(Generalized
Anxiety Disorder
GAD-7)

Outcome: Coping
Strategies and Styles
Early in the COVID-19

Pandemic

2018-2019 PTSD Q:
Lifetime Trauma (modified Brief Trauma

Questionnaire BTQ)

PTSD (PTSD Checklist for DSM-5)
Depression (Center for Epidemiologic Studies

Depression Scale CES-D-10)

Life Satisfaction (Satisfaction with Life Scale

SWLS)
Covariate: marital status

2020 COVID-19 Baseline
Q (April-June):
+ Covariates: age, living
situation, healthcare
professional status

2020 COVID-19 Month 1
Q (May- August):
« Coping (BRIEF COPE
Questionnaire)

2017

Fig 2. Study measurement timeline.

https://doi.org/10.1371/journal.pone.0297169.9002

2019

2020

March 11, 2020
COVID-19 Declared a

Pandemic

questionnaire, optimism (6-item Life Orientation Test-Revised [44]) and purpose (3-item pur-
pose in life subscale of the Psychological Well-being Scale [45] from the 2017 biennial ques-
tionnaire. Sum scores were created for each separate distress and positive psychological well-

being scale and each overall score was then standardized (M = 0, SD = 1). Next, all scores were

summed to create a composite psychological health score, inverting the distress scores before-

hand such that higher total sum scores indicate more positive psychological health. This

method of creating a composite score which included elements of distress and positive well-

being is consistent with other work [28,46] and reflects a continuum of distress and positive
functioning to define psychological health broadly, rather than focusing solely on the absence
of distress which may not necessarily be indicative of healthy functioning [47]. Psychological

well-being is complex and multidimensional [48], therefore including different dimensions to
characterize a range of potential psychological responses to trauma was necessary. A confirma-
tory factor analysis suggested that measures of distress and positive psychological well-being

load acceptably on a single factor (SRMR = 0.058; BCFI = 0.89).

Although not all measures of psychological health were available at all time points, these

forms of distress and positive well-being have been shown to be stable during adulthood [49-
51], suggesting it is reasonable to combine measures from the 2017 and 2018-2019 surveys.
Assessment of lifetime trauma was taken after some of the psychological health measurements,
but all “worst” trauma events (on measurements of posttraumatic stress, participants are asked
to indicate which trauma they consider the “worst” they had experienced and respond to que-

ries about trauma-related symptoms with that event in mind) were reported as occurring

before 2017, with a mean age of occurrence as 34 years (SD = 17).

A residual-based approach was used to create a continuous measure of resilience [33] by
regressing the psychological health score on the count measure of trauma burden. Standard-
ized residuals derived from this regression model reflect the difference between actual and
expected psychological health. If a participant’s psychological health score was higher than
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predicted by the regression with trauma burden, the resulting residual indicates higher levels
of resilience; if the score was lower than predicted, the resulting residual indicates lower levels
of resilience.

Dependent outcome variable: Coping during the COVID-19 pandemic. Coping was
measured using the BRIEF COPE questionnaire [52] which includes 15 items rated on a Likert
scale of 1 “I haven’t been doing this at all” to 4 “I've been doing this a lot”. Each query is about
current coping behaviors, in the past seven days measured at the first follow-up questionnaire
following baseline (called Month 1, collected between June and September 2020) of the
COVID-19 questionnaire. The 15 items comprise nine coping strategy domains (self-distrac-
tion, behavioral disengagement, self-blame, substance use, emotional support, positive refram-
ing, active coping [indicating the use of one’s own resources to problem-solve], humor, and
religion) each with a mean response score ranging between 1 and 4 [53]. Some items were
adapted to clarify “it” as “the stress I'm experiencing” but items were not adapted specifically
to bring attention to the pandemic. For example, the substance use coping strategy item read,
“In the past 7 days, I've been using alcohol or other drugs to help me get through the stress 'm
experiencing.” Two coping style subscales (approach coping and avoidant coping) [10] can be
created by calculating a mean score for items contributing to each subscale ranging between 1
and 4. The approach coping style subscale contains items measuring active coping, emotional
support, and positive reframing strategies. The avoidant coping style subscale includes items
measuring self-distraction, behavioral disengagement, self-blame, and substance use strategies.
Cronbach’s alpha for internal consistency was good for both the approach coping subscale (o
= 0.88) and the avoidant coping subscale (o = 0.72).

Covariates. Covariates included age (in years in 2020); race/ethnicity (white or non-
white) reported on the 1989 NHS II biennial questionnaire; marital status (married, divorced/
separated, widowed, single, other/missing) reported on the supplemental PTSD questionnaire
in 2018-2019; presence of chronic health conditions (history of any cancer, stroke, or heart
attack) reported on biennial questionnaires through 2017; living situation (with others versus
alone) reported on the COVID-19 baseline questionnaire; and active healthcare professional
status (current healthcare professional, not a current healthcare professional) reported on the
COVID-19 baseline questionnaire. We also included parental education attainment (highest
level of education completed by either parent: high school graduate, 1-3 years of college, or 4
years of college or greater, missing) reported on the 2005 biennial questionnaire, as an indica-
tor of childhood socioeconomic status and median household income of residential census
tract (in quartiles) for residential locations in 2009, as an indicator of adult socioeconomic sta-
tus. Both represent potential confounders as socioeconomic status in childhood or adulthood
could be related to lifetime trauma, psychological health, and coping.

Statistical analyses

For descriptive purposes, we first examined the distribution of resilience and coping strategies
among our analytic sample and compared the mean scores on each coping strategy domain
between those scoring in the highest and lowest resilience quartiles. We examined the fre-
quency of use of individual coping strategies and correlations among resilience, coping styles
and coping strategies. We also examined unadjusted bivariate regressions between pre-pan-
demic resilience and coping styles and strategies.

Second, for our primary analyses we used multiple linear regression models to examine
associations between continuous pre-pandemic resilience scores and higher use of approach
or avoidant coping styles during the pandemic, adjusting for all covariates. Next, we used mul-
tiple linear regression models to examine associations between pre-pandemic resilience and
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use of each of the nine coping strategies (distraction, behavioral disengagement, self-blame,
substance use, emotional support, positive reframing, active coping, humor, and religion) sep-
arately, adjusting for all covariates. We did this to assess if pre-pandemic resilience was related
to specific coping strategies and to examine whether certain strategies were driving the associa-
tions between resilience and approach or avoidant styles. For interpretability, we calculated
standardized beta estimates by standardizing all continuous variables (i.e., predictors and
outcomes).

Sensitivity analyses. As healthcare professionals may experience higher levels of stress
during the pandemic than non-healthcare professionals, we examined whether effects of pre-
pandemic resilience on coping might differ depending on healthcare professional status, by
including an appropriate interaction term in each linear regression model (pre-pandemic con-
tinuous resilience for each coping outcome separately).

Results
Table 1 summarizes the distribution of covariates by mean resilience score among the full

trauma-exposed sample. Women in this sample were on average 67 years old (SD = 4.5),

Table 1. Distribution of model covariates in the analytic sample and mean resilience scores by covariates in NHS2
COVID-19 substudy participants (N = 13,143).

Covariate n (%) Mean Resilience Score (SD) p-value (overall)
Race 25
White 12628 (96.1) -.00 (1.0)
Non-white 377 (2.9) .08 (.92)
Parent Education .001
High School 6104 (46.4) -.03 (1.0)
Some College 3090 (23.5) .02 (.98)
College Plus 3287 (25.0) .04 (.98)
Median Income 2009 <.001
Quartile 1 (25%) 3287 (25.0) -.04 (1.0)
Quatrtile 2 (50%) 3274 (24.9) -.03 (1.0)
Quartile 3 (75%) 3293 (25.1) .01(.97)
Quartile 4 (100%) 3267 (24.9) .06 (.95)
Marital Status <.0001
Married/ Partnered 9886 (75.2) .07 (.94)
Divorced/ Separated 1645 (12.5) -.23(1.2)
Widowed 863 (6.6) ~17(1.1)
Single 669 (5.1) -31(1.1)
Current Living Arrangement <.0001
With Others 10633 (80.9) .06 (.95)
Alone 2112 (16.1) 24 (1.1)
Active Healthcare Professional .08
Yes 3479 (26.5) .03 (.96)
No 9662 (73.5) -.01 (1.0)
Living with Chronic Health Condition .98
Yes 1940 (14.8) .00 (1.0)
No 11203 (85.2) -.00 (.99)

Note: p < .05 are bolded; p-values refer to T-tests for binary categorical covariates and F-statistics for categorical

covariates (>2 categories).

https://doi.org/10.1371/journal.pone.0297169.t001
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Substance.Use

Emotional.Support

primarily white (96.1%), and married or partnered (75.2%). A total of 26.5% of our sample
were active healthcare professionals and 14.8% were living with a chronic health condition.
Educational attainment by the parents of participants was varied, with 46.4% having com-
pleted high school as their highest education level. While all women in the analytic sample had
experienced at least one lifetime trauma prior to the pandemic, 50% reported experiencing 3
or more types of trauma, denoting a high trauma burden. Each additional trauma type experi-
enced was associated with -0.53 standard deviation reduction in psychological health prior to
the pandemic.

Descriptive analyses

To examine coping strategies across women with higher versus lower resilience, Fig 3 presents
the mean frequency of use of each of the nine coping strategies by participants in the highest
versus lowest quartile of the continuous resilience score. We observed patterns of coping strat-
egies, with participants with the highest pre-pandemic resilience endorsing slightly greater use
of emotional support, religion, and positive reframing coping strategies during the pandemic
than their lowest resilience counterparts. Participants with the lowest levels of pre-pandemic
resilience used distraction, self-blame, behavioral disengagement, and substance use coping

Distraction

Behavioral.Disengagement Avoidant.Coping

\ Approach.Coping

® High Resilience
Low Resilience

Religion

Positive.Reframing Active.Coping

Fig 3. Mean coping strategy use by highest and lowest resilience quartile.

https://doi.org/10.1371/journal.pone.0297169.9003
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strategies during the pandemic slightly more frequently than their high resilience counterparts.
However, substance use, self-blame and behavioral disengagement were the least frequently
utilized strategies overall. Positive reframing, religion and distraction were the most used strat-
egies overall.

In S1 Table, we present Pearson correlation coefficients between resilience, coping styles
and individual coping strategies. Correlations between the individual coping strategies were
small to moderate.

Pre-pandemic psychological resilience and coping style during the
pandemic

In our primary multiple linear regression models, continuous pre-pandemic resilience was sig-
nificantly associated with both avoidant and approach coping styles (separately) during the
pandemic in expected directions. Specifically, greater pre-pandemic resilience was associated
with lower use of an avoidant coping style (8 = -0.39, 95% CI -0.41, -0.38) and higher use of an
approach coping style (8 = 0.06, 95% CI 0.05, 0.08) during the pandemic in linear regression
after adjusting for age, race, parental educational attainment, healthcare professional status,
chronic health condition status and income (see Table 2; see S2 Table for covariate estimates).

Pre-pandemic psychological resilience and use of coping strategies during
the pandemic

In a series of multiple linear regression models, continuous pre-pandemic resilience was sig-
nificantly associated with use of eight of the nine coping strategies assessed during the pan-
demic in the expected directions, but the magnitude of the associations varied substantially.
Pre-pandemic resilience was negatively associated with use of individual avoidant strategies
(e.g., distraction [§3 = -0.18, 95% CI -0.20, -0.16], substance use [{3 = -0.15, 95% CI -0.17, -0.13],
behavioral disengagement [8 = -0.29, 95% CI -0.30, -0.27], self-blame [ = -0.44, 95% CI -0.45,

Table 2. Linear regression model estimate: Pre-pandemic resilience predicting coping styles and strategies during the pandemic.

Pre-pandemic Resilience to Trauma

8 95% CI P £
Coping Style
Approach Coping .06 .05,.08 <0.0001 0.01
Avoidant Coping -.39 -41,-.38 <0.0001 0.16
Coping Strategies
Distraction -.18 -.20,-.16 <0.0001 0.04
Substance Use -.15 -17,-13 <0.0001 0.03
Behavioral Disengagement -.29 -.30, -.27 <0.0001 0.08
Self-Blame -.44 -.45, -.42 <0.0001 0.19
Emotional Support .03 .01.05 <0.0001 0.01
Positive Reframing .13 .12,.15 <0.0001 0.03
Active Coping -.00 -.02,.01 0.7852 0.01
Humor .03 .01,.05 <0.0001 0.01
Religion .06 .04,.08 <0.0001 0.03

Note: All models adjusted for age, race, parental educational attainment, census tract-level median household income, marital status, current living arrangement,
healthcare professional status, and chronic condition status.

Age, coping, and resilience variables were standardized for interpretability.

https://doi.org/10.1371/journal.pone.0297169.t002
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-0.42]). Pre-pandemic resilience was positively associated with use of two individual approach
strategies: emotional support (88 = 0.03, 95% CI 0.01, 0.05) and positive reframing (8 = 0.13,
95% CI 0.12, 0.15). Pre-pandemic resilience was also positively associated with use of humor
(8=10.03,95% CI 0.01, 0.05) and religion (8 = 0.06, 95% CI 0.04, 0.08). It was not significantly
associated with the active coping strategy (3 = -0.00, 95% CI -0.02, 0.01). All models adjusted
for age, race, parental educational attainment, healthcare professional status, chronic health
condition status and income. Effect sizes were small, defined as between 0.02-0.14 except for
the self-blame coping strategy which had a medium size (defined as between 0.15-0.35; [54],
suggesting that there was a statistically significant effect but that the magnitude of the associa-
tion was small to medium. A summary of these results is available in Table 2. Unadjusted asso-
ciations did not differ in terms of statistical significance. These associations are available in S3
Table.

Sensitivity analyses

We found no evidence of interaction between resilience and current healthcare professional
status, except for the avoidant coping style (B = 0.03, p = 0.04). Models were not further strati-
fied by healthcare professional status.

Discussion

Our findings provide insights into how women with prior histories of trauma were coping
during the early months of a global pandemic. Women in our sample, both active and former
healthcare professionals, used a variety of strategies to cope with life stress during the pan-
demic. Active healthcare professionals did not appear to use significantly different coping
strategies or styles from those not currently working in the healthcare field. Whether they
scored high or low on pre-pandemic resilience to trauma, there was substantial overlap in the
frequency of specific coping strategies utilized during the pandemic. However, overall, pre-
pandemic resilience was significantly associated with greater use of an approach coping style
during the pandemic and particularly with lower use of an avoidant coping style. Given prior
work showing approach coping style as more adaptive compared to an avoidant coping style,
resilience may promote better health outcomes through its association with adaptive coping
during times of stress [6,11]. This finding highlights the impact of previous resilience to trau-
matic experiences on one’s ability to engage with more adaptive coping strategies during new
times of stress.

Our findings suggest that women used numerous individual coping strategies during the
pandemic but also that those with higher pre-pandemic resilience to trauma were significantly
more likely to use certain strategies. In our sample, strategies such as seeking emotional sup-
port, positive reframing, and religion were more frequently reported by individuals in the
highest resilience group and were positively associated with resilience. Frequency of use of
humor and active coping strategies did not differ according to levels of pre-pandemic psycho-
logical resilience; they were used approximately equivalently by those in the highest and lowest
resilience groups. However, while humor was positively associated with resilience, perhaps
surprisingly, active coping was not significantly related to levels of pre-pandemic psychological
resilience. This null finding suggests that resilience may not associate with this particular cop-
ing strategy. Active coping is often seen as adaptive and how effective the strategy is or how
utilized it is may be context dependent [7], and perhaps in the context of the COVID-19 pan-
demic, active coping was less frequently utilized or experienced as helpful. On the other hand,
specific coping strategies such as substance use, self-blame, and behavioral disengagement,
which were infrequently used overall during the pandemic, were used significantly more
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frequently by individuals with lower resilience scores. Distraction was frequently endorsed
during the pandemic overall in our sample but was also negatively related to pre-pandemic
resilience. Although distraction is generally understood as a more maladaptive coping strategy,
it might be expected that in the early months of the COVID-19 pandemic many women might
engage in distraction to cope as they were bombarded with constant stressful information
related to COVID-19. Generally, there was a stronger association between pre-pandemic resil-
ience and lower use of avoidant strategies, than there was between pre-pandemic resilience
and higher use of approach strategies. This finding suggests resilience may influence women
to engage in less maladaptive behaviors during times of stress. Also, it may imply that more
resilient women were engaging in a greater variety of strategies to cope. This would be consis-
tent with prior literature suggesting that moderate variability in coping strategies is more adap-
tive then employing only one or two strategies repeatedly in the face of different stressors [9].

Coping strategies used during the pandemic that were linked to higher pre-pandemic resil-
ience may be similar to strategies more resilient women used previously to cope effectively
with other forms of trauma; thus, pre-pandemic resilience may primarily serve as a marker of
adaptive coping tendencies. Alternatively, pre-pandemic resilience may promote future adap-
tive coping, as experiencing greater psychological health despite prior trauma may provide a
foundation allowing trauma-exposed women to engage more effectively in adaptive coping
strategies in times of future stress. These pathways would be consistent with the PASTOR the-
ory [25] and integrative affect-regulation framework [26] which informed the design of the
current work.

Our study can inform future longitudinal work examining earlier resilience to trauma and
coping experiences during other types of collectively stressful times. In addition, the long-term
mental health impacts of specific coping strategies used during the pandemic should be
explored. Examination of whether coping strategies or styles mediate effects of higher psycho-
logical resilience with regard to subsequent mental health outcomes is an important next step.
Such work could lead to guidance in clinical practice, to assess coping styles and teach adaptive
coping strategies to contribute to future psychological health. In addition, a purposefully built
comprehensive measure of resilience in a prospective dataset could further expand our under-
standing of the construct.

The present study has several strengths, including a prospective design in a large, well-
established cohort of women. We were able to explore how vulnerable individuals may cope
during the COVID-9 pandemic and utilized a nuanced definition of resilience which incorpo-
rated prior trauma exposure and psychological health into a single predictive measure.

Our study also has limitations. Our findings may not generalize as our sample primarily
consisted of older white female healthcare professionals. Future research should examine these
questions in more vulnerable populations, including low-income and minoritized individuals,
who may experience greater levels of lifetime trauma. Some research has suggested that cul-
tural factors influence the development of resilience [55] and replication in more diverse sam-
ples could better explore this possibility. However, even in a relatively advantaged and
educated sample, lower pre-pandemic resilience was still associated with an avoidant coping
style and coping strategies that are widely viewed as more maladaptive (e.g., substance use).
We also adjusted for several confounders that could influence coping, but residual confound-
ing or unmeasured confounding remains a possibility. Coping was assessed at a single time-
point, providing a snapshot of how women coped with stress early in the pandemic. A separate
question relates to whether and how resilience might affect changes in coping strategy use over
time; it is possible that resilience reliably promotes more adaptive coping during different peri-
ods of stress. However, due to data availability and scope, the current study did not explore the
inter-relationships between resilience and use of coping strategies over time. Moreover,
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although our resilience measures preceded coping measures, it is possible that more adaptive
coping initially led women to have higher pre-pandemic resilience and more adaptive coping
as well during the pandemic. This potential bidirectional relationship warrants further atten-
tion. Nonetheless, our results suggest that manifested resilience at one time point can serve as
a prospective marker of coping behavior during future stressful experiences. While the present
study examined general coping behaviors during the pandemic, future work could also exam-
ine coping behaviors that were specific to managing the COVID-19 pandemic. Future research
may also want to examine whether approach coping related to prior resilience translates into
better health outcomes. Examining the co-occurrence of specific coping strategies, how they
cluster and how flexible one’s coping styles are would push the work in this area forward, con-
textualizing our findings and those of others [9,56]. The relationship between psychological
health and coping is likely bidirectional and as our conceptualization of resilience involves
measures of psychological health, we are only able to examine the relationship in a single direc-
tion. Finally, trauma burden was assessed as a count of the number of traumatic event types, as
our focus was more on the granularity of coping behavior outcomes rather than types of
trauma experienced. Future research should delve into the complexity or severity of specific
traumatic events. Future research should also seek to further hone a comprehensive operatio-
nalization of resilience, that is relevant to groups at particular risk for exposure to adversity.

In conclusion, by examining longitudinal data from over 13,000 women with detailed psy-
chosocial information both before and during the COVID-19 pandemic, we found that higher
resilience to prior trauma was associated with more adaptive coping styles and greater use of
several specific coping strategies—those characterized primarily by approach rather than
avoidance, during the pandemic. Our findings have important implications for intervention or
even prevention efforts to support vulnerable groups, such as women with prior trauma histo-
ries, during this and other immensely stressful times. Coping strategies can be taught and iden-
tification of specific coping strategies associated with adaptive mental health outcomes offers
insight into how women with trauma histories can effectively cope with the many stresses of
the COVID-19 pandemic, and potentially future stresses as well. Building psychological resil-
ience following exposure to trauma through intervention and support may provide the basis
for effective coping in times of future stress.
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