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Abstract
Purpose The stress-sensitization hypothesis posits that individuals with prior trauma are at elevated risk for poor mental 
health when faced with subsequent stressors. Little work has examined whether those who have demonstrated psychologi-
cal resilience to prior trauma would show either increased resilience or vulnerability to subsequent stressors. We examined 
pre-pandemic psychological resilience to lifetime trauma in relation to mental health outcomes amid the coronavirus disease 
2019 (COVID-19) pandemic, a major societal stressor.
Methods The sample included 16,900 trauma-exposed women from the Nurses’ Health Study II. Pre-pandemic resilience 
was defined by psychological health in 2017–2019 (characterized by levels of both distress and positive emotional well-being) 
relative to lifetime trauma. Resilience was defined categorically by cross-classifying unfavorable, adequate, and favorable 
psychological health by higher versus lower trauma burden, and continuously as the residual difference in predicted versus 
actual psychological health regressed on trauma burden. Mental health outcomes as of May–August 2020 included psycho-
logical distress symptoms and overall positive emotional well-being. Associations were assessed using covariate-adjusted 
regression models.
Results Pre-pandemic resilience was associated with lower distress and higher well-being early in the COVID-19 pandemic. 
Relative to the women showing highest resilience (favorable psychological health despite higher trauma), only those with 
lower trauma and favorable prior psychological health had significantly lower distress and higher positive emotional well-
being during the pandemic. Higher continuous pre-pandemic resilience was also significantly associated with lower distress 
and higher positive emotional well-being during the pandemic.
Conclusion Preventing mental health problems following trauma may contribute to protecting population well-being amid 
major stressors.
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Introduction

The stress-sensitization hypothesis posits that individuals 
who previously experienced major life stressors (e.g., trau-
mas) may be particularly sensitive to adverse impacts of 

later stressors, with lower thresholds for developing sub-
sequent psychopathology [1–3]. The coronavirus disease 
2019 (COVID-19) pandemic represents a highly stressful 
and potentially traumatic event, negatively impacting mental 
health in the general population and even more so among 
healthcare workers [4]. The stress-sensitization hypothesis 
suggests that individuals with prior trauma history may be 
at higher risk for mental health morbidity in the context of 
a pandemic [1, 5]. Despite this, there are likely differences 
in mental health responses to the pandemic even among 
individuals at higher risk due to prior trauma. A better 
understanding of such differences could inform strategies 
to promote favorable outcomes amid widespread stressful 
experiences among those at elevated risk.
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One differentiating factor may be psychological resilience 
prior to the COVID-19 pandemic, evidenced for example by 
the absence of psychopathology and/or presence of positive 
psychological functioning after trauma exposure [6, 7]. If 
individuals previously experienced trauma but then demon-
strated relatively favorable psychological health, i.e., showed 
resilience, we might expect them to avoid negative mental 
health consequences of future stressors like the pandemic, 
or even to adapt more positively than individuals who never 
encountered such challenges. Studies suggest that fostering 
effective coping with stressful experiences may help inocu-
late against distress to later stressors [8]. However, based 
on recent evidence from other contexts such as post-disaster 
settings [9], it is also possible that pre-pandemic resilience 
would not confer mental health protection from a subsequent 
stressful experience, such that individuals showing resilience 
to prior trauma may still be at heightened risk of mental 
health problems during the pandemic and benefit from tar-
geted support. Addressing such clinically relevant questions 
requires knowledge about trauma exposure and psychologi-
cal health ideally obtained before the COVID-19 pandemic.

To examine the association between pre-pandemic resil-
ience and mental health early in the COVID-19 pandemic, 
the present study drew on data from the Nurses’ Health 
Study II (NHS II), a longitudinal cohort of US women 
where pre-pandemic trauma and psychological health are 
well characterized. NHS II participants also reported cur-
rent mental health symptoms during the pandemic. We char-
acterized pre-pandemic resilience to lifetime trauma using 
two standard definitions from the literature and examined its 
relationship to mental health outcomes, specifically depres-
sion, anxiety, posttraumatic stress, and positive emotional 
well-being, early in the pandemic. We focused particularly 
on initial mental health outcomes given this was when acute 
effects of the pandemic (e.g., lockdown, uncertainty) may be 
most pronounced. The stress-sensitization hypothesis would 
suggest that individuals who experienced prior trauma may 
be at heightened risk of poor mental health in the pandemic 
compared to those who had not previously experienced 
such trauma. Even if this general model holds, as a more-
nuanced extension, we hypothesized heterogeneity among 
these trauma-exposed individuals, such that those showing 
pre-pandemic resilience would be relatively less susceptible 
to adverse mental health consequences of the pandemic.

To test this hypothesis, we compared women who showed 
evidence of pre-pandemic psychological resilience to trauma 
(i.e., more favorable psychological health despite higher 
trauma exposure) to peers who showed lower levels of resil-
ience (i.e., similarly high trauma exposure but poorer psy-
chological health), as well as with peers who had previously 
faced lower trauma exposure with more or less favorable 
psychological health. Based on prior literature, we identi-
fied and adjusted for multiple socio-demographic factors that 

may represent confounders (e.g., race/ethnicity, childhood 
socio-economic status).

Methods

Participants and procedure

Data are from the NHS II, a longitudinal cohort of 116,429 
US female registered nurses aged 25–42 upon enrollment in 
1989. Women complete biennial questionnaires and follow-
up is ongoing. The 2017 biennial questionnaire included a 
range of psychological symptom measures. In 2018–2019, 
NHS II participants with known email addresses who were 
current active cohort participants (i.e., had completed the 
recent biennial questionnaire, had not opted out of any NHS 
II substudies, had not passed away) were invited to com-
plete an online supplemental posttraumatic stress disorder 
(PTSD) questionnaire, which assessed lifetime trauma and 
psychological functioning; 33,846 women participated 
(65.7% response rate with repeated invitations) [10]. In 
2020, the COVID-19 substudy was initiated and a series of 
supplemental questionnaires assessing health and well-being 
amid the pandemic was sent to 55,925 women who were cur-
rent active cohort participants. Of note, while all participants 
were nurses upon cohort enrollment, not all were still active 
healthcare workers during the COVD-19 pandemic. A total 
of 39,564 participants (70.7% response rate) completed the 
COVID-19 baseline questionnaire in May–August 2020, and 
subsequently received monthly questionnaires (follow-ups 
were administered 1 month after an individual’s prior ques-
tionnaire). During that time, there were roughly 3 million 
COVID-19 cases in the US (July 2020), with most states 
lifting formal stay-at-home orders by May/June but many 
local restrictions still in place. Because we were interested in 
examining individual differences among the trauma-exposed 
group, and since resilience by definition implies the pres-
ence of adversity or challenge [11], we included only women 
who reported at least one lifetime traumatic event. Thus, 
women were included in current analyses if they had com-
plete trauma and psychological symptom data from the 2017 
biennial questionnaire and 2018–2019 supplemental PTSD 
questionnaire; reported at least one lifetime traumatic event; 
and had complete mental health data on the 2020 COVID-
19 questionnaires, resulting in an analytic sample of 16,900 
(Online Resource Fig. 1). This study was approved by the 
Partners Healthcare Human Research Committee and return 
of questionnaires implied consent.
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Measures

Predictor: pre‑pandemic resilience

Pre-pandemic psychological resilience was defined based 
on two domains assessed in 2017–2019: 1) lifetime trauma 
exposure and 2) psychological health indicators (see Online 
Resource Fig. 2 for timeline of measures). Lifetime trauma 
exposure was assessed using a modified Brief Trauma Ques-
tionnaire [12], a measure developed to assess exposure to 
traumatic events according to the Diagnostic and Statistical 
Manual of Mental Disorders, fourth edition (DSM-IV) Cri-
terion A.1. Specifically, the measures query 16 potentially 
traumatic events, such as life-threatening illness, natural dis-
aster, physical assault, car accidents, and unwanted sexual 
contact. To index trauma burden, we calculated the count of 
endorsed event types (potential range 1–16) as a continuous 
indicator and also created a dichotomous variable reflecting 
lower (1–2 traumas) and higher (≥ 3 traumas) burden. Cat-
egorization of relatively lower versus higher trauma burden 
is often necessarily sample-specific [13, 14], as no validated 
thresholds have been proposed given trauma burden can 
vary greatly by sample population and trauma assessment. 
Following prior work [13, 14], we chose the cut-point (≥ 3 
traumas) based on mean trauma count (m = 2.64, SD = 2.2; 

n = 20,480) among women who completed the 2017 bien-
nial, 2018–2019 supplemental PTSD, and 2020 COVID-19 
questionnaires. To test an alternative cut-point that dichoto-
mized “higher” trauma count using a higher threshold, we 
defined lower trauma as 1–4 traumas and higher trauma 
as ≥ 5 traumas (21.4% of the analytic sample) in an alterna-
tive measure of categorical resilience.

Psychological health was indexed by a combination of 
distress and positive emotional well-being measures to 
encompass negative and positive ends of the mental health 
spectrum. Such a measure recognizes that simply identifying 
the absence of poor functioning and distress may not signal 
healthy functioning or emotional well-being per se [15]. 
Distress was characterized using measures of three forms 
of distress, including self-reported past-month depressive, 
anxiety, and PTSD symptoms (Online Resource Table 1) 
[16–18]. Each distress measure was operationalized in two 
ways: as dichotomous variables based on established clinical 
thresholds [16–18] or as continuous severity scores. Posi-
tive emotional well-being was characterized using separate 
measures of three forms of emotional well-being, including 
life satisfaction, optimism, and purpose (Online Resource 
Table 1) [19–23]. Notably, anxiety, optimism, and pur-
pose were assessed on the 2017 biennial questionnaire, 
and thus were reported prior to lifetime trauma reporting. 

Fig. 1  Two operational defini-
tions of pre-pandemic resilience 
to trauma in our sample, based 
on lifetime trauma burden and 
pre-pandemic psychological 
health indicators: A categori-
cal resilience and B continu-
ous resilience. **Cut-off for 
elevated depression (CES-D 
score ≥ 10); cut-off for elevated 
anxiety (GAD-7 score ≥ 10); 
cut-off for probable PTSD 
(DSM-5 symptom criteria). 
*Cut-off for each form of 
elevated positive emotional 
well-being (score > median). 
U = unfavorable, A = adequate, 
F = favorable. Darker blue in the 
figure represents conceptually 
higher levels of resilience
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Each emotional well-being measure was operationalized in 
two ways: as dichotomous variables reflecting higher ver-
sus lower levels for each form based on a median cut-off in 
the sample distribution (i.e., above the median considered 
higher, at or below the median considered lower) [24, 25] or 
as continuous sum scores. To assess the robustness of this 
empirically derived approach, we also conducted sensitivity 
analyses in which we defined the cut-off for higher versus 
lower emotional well-being for each form as the top tercile 
rather than median. We then combined dichotomous meas-
ures of distress and positive emotional well-being to define 
categorical psychological health in three tiers: unfavorable 
psychological health (meets clinical criteria for depression, 
anxiety, or PTSD), adequate psychological health (does not 
meet clinical criteria for depression, anxiety, or PTSD, but 
shows lower levels in all forms of positive emotional well-
being), and favorable psychological health (does not meet 
clinical criteria for depression, anxiety, or PTSD, and shows 
higher levels on ≥ 1 forms of positive emotional well-being), 
similar to prior work [24]. To assess the robustness of our 
approach, we also conducted sensitivity analyses in which 
we defined favorable psychological health as meeting crite-
ria for ≥ 2 (rather than 1) forms of positive emotional well-
being. Finally, we derived continuous psychological health 
scores by summing the separate measures of depression, 
anxiety, and PTSD symptoms using z-scores (reversed, with 
higher scores representing lower distress) with the separate 
measures of life satisfaction, optimism, and purpose using 
z-scores [26, 27]. This continuous measure thereby reflects 
a spectrum of general distress and positive functioning to 
broadly capture psychological health, rather than focusing 
on specific clinical presentations [24].

Pre-pandemic resilience was operationalized by combin-
ing trauma burden and psychological health in two ways 
(Fig. 1), informed by prior approaches which define high 
resilience as occurring in the context of high trauma burden 
[28–30]. Categorical resilience was defined by cross-classi-
fying trauma burden (lower versus higher) by psychological 
health (unfavorable, adequate, and favorable psychological 
health). This yielded six groups representing a conceptual 
gradient of psychological resilience across 4 working levels 
(very high, high, moderate, and low): very high resilience is 
represented by those with higher trauma burden but favora-
ble psychological health; high resilience is represented by 
either those with higher trauma burden but adequate psycho-
logical health, or those with lower trauma burden and favora-
ble psychological health; moderate resilience is represented 
by those with lower trauma burden and adequate psychologi-
cal health; and finally, low resilience is represented by those 
showing unfavorable psychological health with either higher 
or lower trauma burden. Continuous resilience was defined 
by regressing continuous psychological health scores on 
continuous trauma burden. Standardized residuals from 

this regression model were used as a continuous resilience 
measure, with higher values indicating better psychological 
functioning relative to level of trauma [31, 32].

Outcome: mental health during the COVID‑19 pandemic

Mental health early in the pandemic was assessed using 
four separate measures: three of distress and one of overall 
positive emotional well-being. Distress measures included 
self-reported depression, anxiety, and posttraumatic stress 
symptoms specific to COVID-19-related trauma (Online 
Resource Table 1) [33–35], defined as either dichotomous 
variables based on established clinical thresholds or continu-
ous severity scores. Each distress measure was considered 
as a separate outcome across models. Overall positive emo-
tional well-being was defined both continuously and dichot-
omously based on self-reported items assessing positive 
affect, optimism, and purpose in life, each measured with 
the same 7-point Likert scale response option (see Online 
Resource Table 1) [20, 36]. Following prior work [37], over-
all positive emotional well-being was considered as a com-
posite of all these forms of well-being. Continuous overall 
positive emotional well-being was derived by summing all 
items, and a dichotomous measure defined the top quartile 
of the continuous measure as “higher” versus “lower” emo-
tional well-being. Due to the design and timing of COVID-
19 questionnaires, women reported psychological symptoms 
at different times depending on their current healthcare 
worker status. Women who were not current healthcare 
workers (n = 11,361, 76.5%) completed all four measures at 
baseline, while current healthcare workers (n = 3488, 23.5%) 
completed items assessing depression and anxiety at base-
line, posttraumatic stress at the 1 month follow-up, and over-
all positive emotional well-being at the 3 month follow-up. 
Comparing current versus not current healthcare workers, 
early pandemic depression and anxiety did not significantly 
differ, while posttraumatic stress was lower and overall posi-
tive emotional well-being higher among current healthcare 
workers (Online Resource Table 2).

Covariates

Covariates included age (in years in 2020); race/ethnicity 
(white or non-white) reported on the 1989 NHS II biennial 
questionnaire; markers of socio-economic status including 
parental education attainment (highest 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 and median household income of residential 
census tract (in quartiles) for residential locations in 2009; 
marital status (married, divorced/separated, widowed, single, 
other/missing) reported on the supplemental PTSD question-
naire; living situation (with others versus alone) reported on 



Social Psychiatry and Psychiatric Epidemiology 

1 3

the COVID-19 baseline questionnaire; presence of chronic 
health conditions (history of cancer, stroke, or heart attack) 
reported on biennial questionnaires through 2017; and current 
healthcare worker status (current healthcare worker yes/no) 
reported on the COVID-19 baseline questionnaire.

Data analyses

For descriptive purposes, we first examined the distribution of 
covariates among the full sample and by categorical resilience 
groups.

To address our primary hypotheses, we used separate logis-
tic regression models to examine associations between pre-
pandemic resilience (separate models considering resilience 
defined categorically or continuously) and odds of exhibit-
ing clinically elevated symptoms of depression, anxiety, or 
posttraumatic stress, or high overall emotional well-being 
during the pandemic, adjusting for all covariates. To deter-
mine how each group was functioning relative to those most 
highly “resilient,” the group with higher trauma and favorable 
psychological health was used as the referent for categorical 
resilience models [30]. To provide more-nuanced insight into 
these relationships, we also used linear regression models to 
evaluate associations between pre-pandemic resilience (cat-
egorical and continuous resilience, separately) and continuous 
measures for each mental health outcome separately, adjusting 
for all covariates. For interpretability, we calculated standard-
ized beta estimates by standardizing all continuous variables 
(i.e., predictors and outcomes). As healthcare workers may 
be at particularly high risk during the pandemic and timing 
of assessment for some mental health outcomes differed, we 
examined effect modification of pre-pandemic resilience by 
current healthcare worker status in each primary model and 
conducted follow-up analyses stratifying by current healthcare 
worker status. Finally, to determine the potential added explan-
atory value of the combined pre-pandemic resilience defini-
tion above and beyond its separate components (i.e., trauma, 
distress, and emotional well-being), we conducted post hoc 
analyses comparing the proportion of variance explained by 
pre-pandemic resilience in primary models described above 
with that explained by each pre-pandemic resilience compo-
nent in separate models (Online Resource Methods).

Results

Table 1 presents covariates among the trauma-exposed sam-
ple and by levels of pre-pandemic resilience. Women were 
66.3 (SD = 4.5) years old on average and a large majority 
were white (96.0%), with varied levels of parental education 
attainment. Most women (82.8%) reported living with others 
and 23.4% were current healthcare workers (of these, 632 
reported working in an emergency room, operating room, or 

intensive care unit, 86 in a dedicated COVID-19 unit, and 30 
in a temporary COVID-19 facility).

Among the sample, 44.0% had reported relatively lower 
levels (1–2 trauma types) and 56.0% had higher levels (≥ 3 
trauma types) of lifetime trauma burden before the pan-
demic. Regarding pre-pandemic psychological health, 24.0% 
of the sample were considered to have unfavorable psycho-
logical health, 13.9% to have adequate psychological health, 
and 62.1% to have favorable psychological health. Among 
women with favorable psychological health, 43.3% were 
high on one, 48.9% were high on two, and 7.8% were high 
on all three forms of positive emotional well-being. Those 
showing highest resilience per our definition (higher trauma 
burden but favorable psychological health) represented 
30.4% of the sample.

Covariate distribution across pre-pandemic resilience cat-
egories is presented in Table 1. Distributions of age, parental 
education, median census tract household income, marital 
status, and chronic conditions significantly differed across 
pre-pandemic resilience categories. Higher parental educa-
tion, higher median household income, and being married 
were associated with more favorable psychological health, 
largely regardless of trauma burden, whereas having chronic 
conditions was associated with higher trauma burden, mostly 
regardless of psychological health.

Regarding mental health outcomes early in the pan-
demic, 10.3% of the sample met clinical criteria for depres-
sion, 16.7% for anxiety, and 15.5% for posttraumatic stress, 
and these distress symptoms were positively correlated 
(rdepression-anxiety = 0.64, rdepression-posttraumatic stress = 0.49, 
ranxiety-posttraumatic stress = 0.54). Overall positive emo-
tional well-being scores had a mean of 35.7 (SD = 7.5) 
and were negatively correlated with distress symp-
toms (rwell-being-depression = – 0.58, rwell-being-anxiety = – 0.46, 
rwell-being-posttraumatic stress = − 0.45).

Pre‑pandemic resilience and mental health 
outcomes during the pandemic

Categorical pre-pandemic resilience status was associated 
with clinically elevated distress early in the pandemic in 
hypothesized directions (Fig. 2; Online Resource Table 3). 
Resilience categories were associated in a graded fashion 
with depression, anxiety, and posttraumatic stress out-
comes during the pandemic; groups exhibiting less pre-
pandemic resilience showed increased odds of distress com-
pared to the highest resilience reference group. For example, 
odds of depression early in the pandemic were increased 
across the following groups, relative to the highest resil-
ience group: ORs ranged from 1.16 (95%CI 0.88–1.53) to 
1.69 (95%CI 1.34–2.11) for higher resilience, OR = 5.33 
(95%CI 4.47–6.36) for moderate resilience, and OR = 7.03 
(95%CI 6.09–8.14) for lowest resilience. With respect to 
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the overall positive emotional well-being outcome during 
the pandemic, higher pre-pandemic resilience was generally 
associated with higher well-being; however, prior trauma 
burden largely did not influence associations. For exam-
ple, associations were almost identical for women report-
ing either lower trauma OR = 0.15 (95%CI 0.12–0.18) and 
higher trauma OR = 0.16 (95%CI 0.14–0.18) with unfavora-
ble psychological health, relative to the highest resilience 
group. Patterns were largely consistent when examining 
associations between categorical resilience and continuous 
mental health outcomes during the pandemic (Table 2).  

Like findings with categorical resilience, continuous 
pre-pandemic resilience was significantly associated with 
all mental health measures early in the pandemic in expected 
directions (Table 2, Online Resource Table 3). Greater con-
tinuous pre-pandemic resilience was consistently associated 
with lower distress across measures, most strongly with 
depression (β = – 0.46, 95%CI – 0.47– – 0.44), followed by 
anxiety (β = – 0.36, 95%CI – 0.38, – 0.35) and posttraumatic 
stress (β = – 0.32, 95%CI – 0.33, – 0.30) symptoms. Greater 
continuous pre-pandemic resilience was also associated with 
higher overall positive emotional well-being early in the 

Table 1  Distribution of covariates in the analytic sample and by categorical pre-pandemic psychological resilience groups (n = 16,900)

All variables besides age are standardized to the age distribution of the study population. Values of polytomous variables may not sum to 100% 
due to rounding. Missingness was 1.1% for race/ethnicity, 6.1% for parental education, 0.2% for median census tract household income, 0.6% for 
marital status, and 1.8% for living arrangement
***p < 0.0001, **p < 0.01, *p < 0.05, +p < 0.10 for ANOVA or Χ2 tests of homogeneity

Pre-pandemic psychological resilience

Full Sample Higher trauma, 
unfavorable 
psych health, 
n = 2787, 16.5%

Lower trauma, 
unfavorable 
psych health, 
n = 1274, 7.5%

Higher trauma, 
adequate psych 
health, n = 1314, 
7.8%

Lower trauma, 
adequate psych 
health,
n = 1026, 6.1%

Higher trauma, 
favorable psych 
health, n = 5132, 
30.4%

Lower trauma, 
favorable psych 
health, n = 5367, 
31.8%

N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Age, mean (SD) 66.3 (4.5) 66.0 (4.5) 65.9 (4.6) 66.7 (4.4) 66.3 (4.3) 66.5 (4.4) 66.4 (4.5)***
Race/ethnicity
 White 16,217 (96.0) 2689 (96.5) 1231 (96.6) 1261 (96.0) 984 (95.9) 5151 (96.0) 4900 (95.5)
 Non-White 501 (3.0) 74 (2.6) 30 (2.3) 42 (3.2) 27 (2.6) 159 (3.0) 170 (3.3)

Parental education
 High school or 

less
7832 (46.3) 1295 (46.5) 617 (48.4) 648 (49.3) 514 (50.1) 2396 (44.6) 2368 (46.1)**

 1–3 Years of 
college

3931 (23.3) 640 (23.0) 292 (22.9) 285 (21.7) 229 (22.3) 1295 (24.1) 1187 (23.1)

 4 Years of col-
lege plus

4105 (24.3) 205 (7.3) 77 (6.0) 93 (7.1) 50 (4.9) 334 (6.2) 276 (5.4)

Median household income
 Quartile 1 4215 (24.9) 780 (28.0) 321 (25.2) 339 (25.8) 240 (23.4) 1343 (25.0) 1187 (23.1)**

 Quartile 2 4209 (24.9) 708 (25.4) 326 (25.6) 359 (27.3) 254 (24.8) 1316 (24.5) 1245 (24.3)
 Quartile 3 4248 (25.1) 679 (24.4) 312 (24.5) 324 (24.7) 276 (26.9) 1,343 (25.0) 1321 (25.7)
 Quartile 4 4,200 (24.9) 617 (22.1) 311 (24.4) 289 (22.0) 253 (24.7) 1356 (25.3) 1371 (26.7)

Marital status
 Married 12,718 (75.3) 1837 (65.9) 878 (68.9) 901 (68.5) 722 (70.4) 4186 (78.0) 4198 (81.8)***
 Separated/

divorced
2132 (12.6) 528 (18.9) 174 (13.7) 209 (15.9) 135 (13.2) 640 (11.9) 446 (8.7)

 Widowed 1109 (6.6) 223 (8.0) 117 (9.2) 108 (8.2) 79 (7.7) 321 (6.0) 262 (5.1)
 Single 838 (5.0) 176 (6.3) 99 (7.7) 84 (6.4) 84 (8.2) 192 (3.6) 198 (3.9)

Any chronic 
conditions

2450 (14.5) 461 (16.5) 158 (12.4) 222 (16.9) 113 (11.1) 859 (16.0) 633 (12.3)***

Living arrangement
 With others 13,991 (82.8) 2127 (76.3) 984 (77.2) 1023 (77.9) 826 (80.5) 4578 (85.3) 4450 (86.7)***
 Alone 2601 (15.4) 587 (21.1) 262 (20.6) 255 (19.4) 173 (16.8) 699 (13.0) 628 (12.2)
 Current health-

care worker
3962 (23.4) 599 (21.5) 266 (20.9) 336 (25.6) 262 (25.5) 1315 (24.5) 1203 (23.4)
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Fig. 2  Odds ratios for pre-pan-
demic psychological resilience 
in relation to lifetime trauma 
on categorical mental health 
outcomes amid the COVID-19 
pandemic.  **< 0.0001, * < 0.05; 
adjusted for age, race/ethnic-
ity, parental education, census 
tract household income, marital 
status, chronic conditions, liv-
ing arrangement, and current 
healthcare worker status. Cate-
gorical mental health outcomes: 
clinically elevated depression 
(Patient Health Questionnaire 
PHQ-2 sum score ≥ 3), anxiety 
(Generalized Anxiety Disorder 
GAD-2 sum score ≥ 3), and 
posttraumatic stress (adapted 
Impact of Events Scale-6 item 
IES-6; mean scores ≥ 1.75); and 
high overall positive emotional 
well-being (top quartile of 
positive emotional well-being 
scores)
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pandemic (β = 0.57, 95%CI 0.56– 0.58), to an even greater 
opposite magnitude than associations with distress.

Sensitivity analyses examining the robustness of a priori 
criteria for defining pre-pandemic resilience are presented 
in Online Resource Table 4, indicating generally consist-
ent findings across methodological decisions, e.g., when 
using a higher threshold cut-point for “higher trauma” (≥ 5 
traumatic event types), when varying criteria for the cut-
off for pre-pandemic positive emotional well-being across 
the three forms (top tercile), or characterizing pre-pandemic 
positive emotional well-being according to the three forms 
that were assessed (≥ 2 forms). There was limited evidence 
of effect modification by current healthcare worker status; 
the only statistically significant interactions between contin-
uous resilience and healthcare worker status were found for 
anxiety symptoms (β = – 0.04, 95%CI – 0.07, 0.00, p = 0.04) 
and overall positive emotional well-being (β = 0.06, 95%CI 
0.04, 0.10, p < 0.0001) during the pandemic. Interactions 
suggested that continuous resilience was more protective 
against subsequent anxiety, and more promotive of higher 
subsequent overall positive emotional well-being among 
current versus not current healthcare workers. In stratified 
models, associations between categorical and continuous 
pre-pandemic resilience with continuous mental health out-
comes during the pandemic were strikingly similar across 
healthcare worker status (Online Resource Table 5).

Finally, in post hoc analyses examining the proportion 
of variance explained by each resilience component versus 

categorical resilience, pre-pandemic dichotomous distress 
(meeting clinical criteria vs not) accounted for most vari-
ance in pandemic mental health outcomes, followed by 
dichotomous positive emotional well-being (higher vs 
lower), and then by dichotomous trauma exposure (higher 
vs lower) (Online Resource Results and Table 6). Compos-
ite categorical resilience explained nominally more vari-
ance than dichotomous positive emotional well-being and 
distress alone. This is consistent with the main findings in 
which, across all three distress-related mental health out-
comes, the biggest difference in odds ratios was observed 
when contrasting groups according to prior psychological 
health, although considering whether groups differed by 
trauma burden was also informative. Distinguishing groups 
primarily by pre-pandemic trauma burden largely did not 
provide insight into overall positive emotional well-being 
during the pandemic.

Discussion

The stress-sensitization model posits that exposure to stress-
ful life events primes individuals for heightened risk of 
developing mental health symptoms in the context of future 
stressors [1, 37, 38]. Here, we extend the stress-sensitiza-
tion model by considering not only stressful life events as 
a priming exposure for future adaptation, but also psycho-
logical health following that exposure. This study leveraged 

Table 2  Standardized effect estimates of pre-pandemic psychological resilience (considered as a categorical and as a continuous measure) as a 
predictor of continuous mental health outcomes early in the COVID-19 pandemic

**  < 0.0001, * < 0.05; adjusted for age, race/ethnicity, parental education, census tract household income, marital status, chronic conditions, liv-
ing arrangement, current healthcare worker status; Betas are standardized and separate models were conducted for each resilience measure (i.e., 
categorical and continuous resilience) with each outcome

N (%) β (95% CI)

Depressive symptoms Anxiety symptoms Posttraumatic stress 
symptoms

Overall positive emo-
tional well-being

Categorical pre-pandemic resilience
 A. Higher trauma, unfa-

vorable psych health
2787 (16.5) 0.98 (0.94, 1.03)** 0.76 (0.72, 0.81)** 0.70 (0.66, 0.74)** – 1.07 (– 1.11, 

– 1.03)**
 B. Lower trauma, unfa-

vorable psych health
1274 (7.5) 0.82 (0.76, 0.88)** 0.64 (0.58, 0.70)** 0.50 (0.44, 0.56)** – 1.02 (– 1.07, 

– 0.96)**
 C. Higher trauma, 

adequate psych health
1314 (7.8) 0.28 (0.23, 0.34)** 0.19 (0.14, 0.25)** 0.14 (0.08, 0.20)** – 0.71 (– 0.77, 

– 0.66)**
 D. Lower trauma, 

adequate psych health
1026 (6.1) 0.17 (0.11, 0.24)** 0.09 (0.03, 0.16)* 0.02 (– 0.04, 0.09) – 0.72 (– 0.78, 

– 0.66)**
 E. Higher trauma, 

favorable psych health
5132 (30.4) ref ref ref ref

 F. Lower trauma, 
favorable psych health

5367 (31.8) – 0.10 (– 0.13, 
– 0.06)**

– 0.09 (– 0.13, 
– 0.05)**

– 0.10 (– 0.14, – 0.07)** 0.01 (– 0.02, 0.04)

Continuous pre-pandemic resilience
 Relative psychological 

resilience
– 0.46 (– 0.47, 

– 0.44)**
– 0.36 (– 0.38, 

– 0.35)**
– 0.32 (– 0.33, – 0.30)** 0.57 (0.56, 0.58)**



Social Psychiatry and Psychiatric Epidemiology 

1 3

prospective data from almost 17,000 older-adult women 
in an established cohort followed prior to and during the 
COVID-19 pandemic to examine the relationship between 
pre-pandemic resilience to lifetime trauma and mental 
health responses during the pandemic. Using two empirical 
definitions of resilience informed by previous literature, we 
observed converging evidence that among trauma-exposed 
women, pre-pandemic psychological resilience—evidenced 
by more favorable psychological health despite such expo-
sure—was associated with healthier mental health outcomes 
early in the pandemic, including lower depressive, anxiety, 
and posttraumatic stress symptoms, and higher overall posi-
tive emotional well-being. The size of these associations is 
notable, with up to three-to-seven-fold lower odds of depres-
sion, anxiety, and posttraumatic stress and eightfold higher 
odds of elevated overall positive emotional well-being 
among women who demonstrated pre-pandemic resilience. 
Of note, psychological health measures used to classify pre-
pandemic resilience, though distinct, were similar to mental 
health outcomes assessed in the pandemic, and thus, one 
would expect pre-pandemic psychological health to gener-
ally correlate with later mental health. However, we were 
particularly interested in how prior lifetime trauma might 
impact mental health amid the pandemic, which is a signifi-
cant disruption, influencing what we could otherwise expect 
as a natural trajectory of psychological functioning.

Several explanations for our results are possible. 
First, as psychological resilience is influenced by multi-
ple intrapersonal and contextual assets [39], individuals 
with earlier access to protective resources may also draw 
on these resources to face future stressors. For example, 
women showing pre-pandemic resilience to trauma may 
have used coping skills and/or had socio-economic or 
other assets to maintain favorable psychological health 
despite elevated trauma exposure, which may also help 
protect mental health against challenges such as the pan-
demic [40, 41]. Second, some individuals may have an 
underlying resistance to psychopathology that explains 
both past and future mental health. Indeed, a prior lon-
gitudinal study observed that individuals who did not 
develop PTSD after a trauma were unlikely to develop 
it after exposure to subsequent trauma [5]. Third, restor-
ing adequate or favorable levels of psychological health 
following initial trauma may create conditions for future 
adaptive coping and better mental health, increasing the 
likelihood of a more resilient trajectory and potentially 
mitigating otherwise more pronounced negative mental 
health responses under future stress. To this end, individ-
ual- and structural-level efforts to support mental health 
following trauma (e.g., financial assistance, psychological 
support) may have the potential to interrupt a cycle of 
distress in trauma-exposed individuals and promote bet-
ter adjustment to future stressors, which could reduce the 

impact of future disasters and therefore improve or bolster 
population mental health.

Our findings nonetheless suggest that preventing trauma 
exposure should remain a priority for ensuring optimal 
mental health. Although promising that prior psychological 
resilience seems to confer protection against poor mental 
health sequelae amid later stress, there may be some residual 
effects of trauma that cannot be fully mitigated. Compared 
to women showing the highest levels of pre-pandemic resil-
ience to trauma, women with relatively lower levels of life-
time trauma who also had favorable psychological health 
showed even healthier psychological responses during the 
pandemic. This is consistent with most research, whereby 
prior trauma tends to predict poorer responses to later 
trauma. For example, a prospective study of 1,160 Chilean 
adults found that more prior lifetime stressors predicted 
higher odds of developing PTSD or major depression after 
subsequent exposure to a disaster [9].

Our study offers numerous strengths, including its pro-
spective design in a large, well-characterized cohort of 
women, many of whom were at heightened risk for distress 
by virtue of being healthcare workers during the pandemic. 
We also move beyond confirming the negative impacts of the 
COVID-19 pandemic on mental health to examine the extent 
to which even vulnerable groups such as trauma-exposed 
individuals may be protected from poor mental health. 
Moreover, we utilize a nuanced definition of resilience that 
is not defined solely by the absence of psychopathology 
[11, 42, 43]. Rather, we also accounted for the presence 
of positive functioning by considering positive emotional 
well-being assessed according to both subjective (e.g., life 
satisfaction) and eudaimonic (e.g., meaning and purpose) 
aspects of well-being. Furthermore, our sensitivity analyses 
suggest that integrating trauma exposure and pre-pandemic 
psychological health simultaneously into a single resilience 
measure could provide greater explanatory value. We were 
able to move beyond a sole focus on psychiatric morbid-
ity and adverse outcomes during the COVID-19 pandemic 
to also assess overall positive emotional well-being as an 
outcome. Assessing positive emotional well-being can pro-
vide insight into coping and general functioning during the 
pandemic [44], but has received relatively limited attention. 
Only individuals with pre-pandemic favorable mental health 
(including positive emotional well-being) showed high lev-
els of overall positive emotional well-being during the pan-
demic, whereas those with unfavorable or even adequate pre-
pandemic mental health reported lower levels of emotional 
well-being. This suggests that positive emotional well-being 
may be relatively stable even in the face of a stressor, con-
sistent with prior literature on the stability of optimism and 
other psychological attributes [45, 46].

This study has several limitations to note. Trauma infor-
mation used to classify pre-pandemic resilience was indexed 
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to the number of traumatic event types; while this is a rea-
sonable proxy of trauma burden and complexity, we could 
not incorporate information about specific events, some of 
which may have been severe even if isolated. We addition-
ally lacked information on whether traumatic events were 
experienced multiple times and on the severity of specific 
events, and thus, the trauma burden variable may not fully 
capture the complexity of trauma experience. Similarly, we 
considered the pandemic as a universal stressor, but there 
was likely wide variation in how individuals were impacted 
by the pandemic. Moreover, lifetime trauma was retro-
spectively reported by participants who were, on average, 
approximately 64 years old at the time of assessment. It is 
possible recall bias might have influenced reporting and 
reports of trauma may also be influenced by concurrent psy-
chological status, though retrospective recall on life events 
is generally reliable [47]. We adjusted for a range of con-
founders that may influence pandemic impact (e.g., health-
care worker status, socio-economic factors), but more work 
examining experiences of COVID-19 is needed to explore 
coping and adjustment at a granular level. Additionally, pre-
pandemic anxiety, optimism, and purpose were queried in 
2017 and lifetime trauma was reported in 2018–2019, so 
traumas post-2017 may have been captured. Unfortunately, 
women did not report timing of all traumas, and thus, there 
may have been lack of temporal ordering regarding trauma 
and some aspects of distress and well-being in the resil-
ience definition. For example, the lack of temporality may 
have resulted in misclassification (e.g., higher positive well-
being in 2017, but experienced and reported a trauma in 
2018, thus misclassified as having higher trauma plus more 
favorable psychological functioning). To define categori-
cal pre-pandemic resilience, we used established cut-offs 
for the presence of clinically elevated depression, anxiety, 
and PTSD, but such cut-offs have not been established for 
trauma burden or positive emotional well-being measures. 
Therefore, we used rational methods (e.g., mean or median 
split) to divide individuals into higher versus lower levels 
within each measure. Of note, it is encouraging that results 
were robust when considering different cut-offs for each 
form of positive emotional well-being and trauma burden. 
Pre-pandemic psychological health was only assessed at 
one time point, potentially resulting in misclassification as 
psychological health is dynamic over time. There has been 
attrition in NHS II over time, and women who participated 
in all questionnaires required for the current study may differ 
(e.g., be healthier) from those lost to follow-up. General-
izability may be limited, as our sample was largely white, 
older, professional women who were motivated for health-
oriented research. Perhaps surprisingly, given high rates of 

burnout among healthcare workers [48], current healthcare 
workers in our sample showed largely comparable mental 
health outcomes to women who were previously healthcare 
workers (but were not practicing during the pandemic). As 
noted, there were slight differences in timing of assessment 
by healthcare worker status, which could have influenced 
mental health. Despite these differences in assessment tim-
ing, associations between pre-pandemic resilience and men-
tal health amid the pandemic were largely similar across 
current versus non-current healthcare workers.

In conclusion, drawing on longitudinal data from almost 
17,000 women with detailed mental health data before and 
after the onset of the COVID-19 pandemic, we found con-
verging evidence that pre-pandemic psychological resil-
ience, as well as lower lifetime trauma burden with favora-
ble psychological health, were associated with better mental 
health outcomes early in the pandemic. Findings were evi-
dent among both frontline and prior healthcare workers in 
the initial phases of the pandemic, during a time of great 
uncertainty. Our study has important implications for inter-
ventions to support the mental health of individuals with 
prior trauma histories before and during a highly stressful 
event such as the pandemic. Future studies should examine 
how psychological resilience may predict physical health 
and other long-term outcomes of the pandemic. Promoting 
mental health and recovery among individuals following 
trauma is important in its own right. However, it may also 
yield additional health dividends as a strategy for reducing 
risk and protecting enduring mental health in the face of 
future stressors.
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