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ABSTRACT

Background: The COVID-19 pandemic has led to significant mental health consequences for frontline health care
workers (FHCWs). However, no known study has examined the prevalence, determinants, or correlates of
posttraumatic growth (PTG) in this population.

Methods: Data were analyzed from a prospective cohort of FHCWs at an urban tertiary care hospital in New York
City (NYC). Assessments were conducted during the spring 2020 pandemic peak (Wave 1) and seven months later
(Wave 2). Multivariable logistic regression analyses were conducted to identify Wave 1 sociodemographic,
occupational, and psychosocial factors associated with PTG at Wave 2, and the association between aspects of
PTG with burnout and pandemic-related PTSD symptoms at Wave 2.

Results: A total 76.8% of FHCWs endorsed moderate or greater PTG; the most prevalent domains were increased
appreciation of life (67.0%), improved relationships (48.7%), and greater personal strength (44.1%). Non-White
race/ethnicity, greater levels of positive emotions, pandemic-related PTSD symptoms, dispositional gratitude,
and feelings of inspiration were independently associated with PTG. At Wave 2, endorsement of spiritual growth
during the pandemic was associated with 52% and 44% lower odds of screening positive for pandemic-related
PTSD symptoms and burnout, respectively; greater improvement in relationships was associated with 36%
lower odds of screening positive for burnout.

Limitations: Single institution study and use of self-report instruments.

Conclusions: Nearly 4-of-5 FHCWs report pandemic-related PTG, driven largely by salutogenic factors assessed
during the pandemic surge. Interventions to bolster these factors may help promote PTG and mitigate risk for
burnout and pandemic-related PTSD symptoms in this population.

1. Introduction

increased awareness and utilization of one’s personal strengths, the
development of deeper interpersonal relationships, identification of new

The COVID-19 pandemic has led to significant negative mental
health consequences for frontline health care workers (FHCWs; Preti
et al.,, 2020). To date, however, no known study has examined the
prevalence, determinants, or potential clinical significance of
pandemic-related posttraumatic growth (PTG) in this population (Olson
et al., 2020). PTG is defined as the positive psychological changes that
may develop as a consequence of enduring highly challenging life cir-
cumstances (Tedeschi and Calhoun, 2004). These changes may include

possibilities for one’s life, enhanced spiritual development, and greater
appreciation of life.

Although PTG may be a meaningful end in and of itself, the presence
of PTG does not preclude the presence of symptoms of posttraumatic
stress disorder (PTSD), and the two phenomena often co-occur, with
moderate PTSD symptoms generally associated with the highest levels of
PTG (Garcia et al., 2017; Greenberg et al., 2021; Pietrzak et al., 2021;
Tsai et al., 2015; Xu et al., 2019; Yang and Ha, 2019). While some
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studies have found that PTG is associated with improved functioning
and resilience to subsequent traumatic events (Pietrzak et al., 2021;
Boehm-Tabib and Gelkopf, 2021; Tsai et al., 2015), the relationship
between PTG and adverse mental health outcomes is mixed, with some
studies observing that PTG is unrelated to or positively associated with
these outcomes (Hamam et al., 2021; Zoellner and Maercker, 2006). A
recent study of nurses found that PTG was inversely correlated with
burnout, a state of emotional, mental, and physical exhaustion related to
work-related stress, and that this association was mediated by secondary
traumatization and moderated by perceived meaning of work (Hama-
ma-Raz et al., 2021). These findings underscore the potential signifi-
cance of PTG when considering approaches to the management of
burnout and related mental health issues in health care personnel.

In the current study, we analyzed data from a prospective cohort of
FHCWs at a tertiary care hospital in New York City (NYC) to evaluate the
prevalence and determinants of PTG, and its association with burnout
and pandemic-related PTSD symptoms seven months following the
spring 2020 pandemic surge in New York City (NYC). Based on prior
work (Pietrzak et al., 2021; Hamama-Raz et al., 2021; Wu et al., 2019;
Tsai et al., 2015; Tsai et al., 2016), we hypothesized that more than 50%
of the sample would endorse PTG and that the prevalence of PTG would
be higher among those who reported greater severity of
COVID-19-related PTSD symptoms during the acute pandemic surge. We
further expected that protective psychosocial characteristics (e.g.,
dispositional gratitude) assessed during this surge would be associated
with PTG, and that greater PTG would be associated with a lower like-
lihood of screening positive for burnout and pandemic-related PTSD
symptoms at the seven month assessment (Hamama-Raz et al., 2021).

2. Methods
2.1. Participants

Data at Wave 1 (W1) were collected between April 14™ and May
11™, 2020 using an electronically administered anonymous survey to a
purposively-selected sample of FHCWs working at The Mount Sinai
Hospital (MSH), an urban tertiary care hospital in NYC. This period
corresponded with the initial peak and downward slope of the epidemic
curve at MSH, as defined by COVID-19 inpatient census data. Partici-
pants were eligible to receive a $25 gift card after survey completion,
based on filling out a separate form to endorse study participation that
was not linked to the study survey. Self-generating research codes were
used to enable data linkage to future surveys while preserving ano-
nymity (Yurek et al., 2008). The entire sample was re-contacted seven
months later to complete a Wave 2 (W2) follow-up assessment and were
eligible to receive a tablet, headphones, or a smart watch via raffle.

The eligible study population included health care workers most
likely to be directly involved in the care of patients infected with COVID-
19, either as a result of their standard practice or anticipated rede-
ployment within the study period. Hospital and administrative leaders
helped to identify the groups most likely to be involved in frontline care
prior to procuring contact information for study invitation. The sample
including attending-level physician faculty and house staff from multi-
ple departments, patient-facing nurses and nurse practitioners, physi-
cian assistants, psychologists, social workers, hospital chaplains, and
dietitians. Participants were excluded if email invitations went unde-
livered to addresses on file. The study was approved by the Institutional
Review Board at the Icahn School of Medicine at Mount Sinai.

2.2. Assessments

The W1 survey included validated instruments to assess de-
mographic, COVID-19-associated personal and occupational exposures,
coping and psychosocial characteristics, and psychological symptoms. A
full description of W1 is provided in Supplemental Table 1 and detailed
elsewhere (Feingold et al., 2021). The W2 survey included validated
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instruments that assessed pandemic-related PTG and PTSD symptoms,
and burnout, as described below.

2.3. Dependent variables

COVID-19 pandemic-related posttraumatic growth. The Posttraumatic
Growth Inventory-Short Form (Cann et al., 2010) was used to assess
pandemic-related PTG at W2 («=0.92). Total scores and scores on the
five subscales reflecting personal strength (¢=0.86), relating to others
(2=0.73), new possibilities («=0.75), spiritual change («¢=0.87), and
appreciation of life (0¢=0.78) were computed. Instructions of the
PTGI-SF were modified to index experiences associated with the
COVID-19 pandemic: e.g., “Please indicate the degree to which you
experienced these changes in your life as a result of the COVID-19
pandemic: I have a greater sense of closeness with others.” Given that
the total and subscale scores were non-normally distributed (all
Shapiro-Wilk test p values <0.0001), scores were dichotomized so that
endorsements of “moderate,” “great,” or “very great” growth indicated a
positive endorsement of PTG (Tsai et al., 2015; Pietrzak et al., 2021; Xu
et al., 2019; Wu et al., 2019). A composite measure of “any PTG” was
operationalized as endorsement of PTG in 1 or more of the 5 domains
(Wu et al., 2019).

Burnout. Burnout was assessed at W2 using a slightly modified single-
item Mini-Z measure, which is rated on a 5-point scale and asks par-
ticipants to choose the best answer (1-5) as it relates to their work
experience (Rohland et al., 2004). Response options range from “I enjoy
my work. I have no symptoms of burnout” (score of 1) to “I feel
completely burnt out. I am at the point where I may need to seek help”
(score of 5). This item was additionally modified to include a definition
of burnout, as follows: “Burnout is a long-term stress reaction charac-
terized by depersonalization, including cynical or negative attitudes
toward patients, emotional exhaustion, a feeling of decreased personal
achievement and a lack of empathy for patients.” A positive screen for
burnout was operationalized as a score of 3 (“I am definitely burning out
and have one or more symptoms of burnout, e.g., emotional exhaus-
tion”); 4 (“The symptoms of burnout that I am experiencing won’t go
away. I think about work frustrations a lot™); or 5 (“I feel completely
burned out. I am at the point where I may need to seek help”). The
Mini-Z has been validated against the emotional exhaustion subscale of
the Maslach Burnout Inventory (MBI) with a correlation of 0.64
(p<0.001) (Rohland et al., 2004).

COVID-19 pandemic-related PTSD symptoms. The PTSD-Checklist for
DSM-5 (PCL-5) (Weathers, 2013) was used to assess pandemic-related
PTSD symptoms at W2 (0¢=0.95). Scores on the PCL-5 range from
0-80, with scores >33 indicative of a positive screen for PTSD, which has
been calibrated against the gold-standard Clinician Administered PTSD
Scale for DSM-5 that is used to diagnose PTSD (Weathers, 2013). Items
were modified to index the COVID-19 pandemic: e.g., “In the past
month, how much were you bothered by: repeated, disturbing and un-
wanted memories of your experiences related to the COVID-19
pandemic?”

2.4. Data analysis

Data analyses proceeded in three stages. First, descriptive statistics
were computed to summarize the prevalence of positive endorsements
of PTG in the full sample, as well as in FHCWs with and without a
positive screen for pandemic-related PTSD symptoms. Second, three
multivariable logistic regressions were conducted to identify: (a) W1
variables associated with PTG at W2; and (b) W2 endorsements of as-
pects of PTG associated with positive screens for burnout and pandemic-
related PTSD symptoms at W2. These analyses adjusted for a broad
range of background characteristics and risk factors (see Table 1). Third,
for the first regression model, planned secondary analyses of multi-
faceted constructs (e.g., protective psychosocial characteristics) were
conducted to identify specific indicator variables from these constructs
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Table 1
Demographic, occupational, and psychosocial factors associated with PTG in
FHCWs.

Multivariable model
predicting posttraumatic

Bivariate association
with posttraumatic

growth (r) growth (R?=0.19)
Demographic and occupational characteristics
Age -0.02 -
Male gender -0.09%* 0.66 (0.41-1.07)
White, non-Hispanic -0.10%* 0.63 (0.41-0.96)*
race/ethnicity
Married/partnered -0.07 -
RN vs. other profession 0.12%* 1.05 (0.63-1.75)
Supervisory role during  -0.08* 0.74 (0.46-1.20)
pandemic
Years in practice 0.02
Perceived preparedness -0.03
Exposures and mental
health
Pre-pandemic burnout 0.09* 1.24 (0.78-1.98)
Pre-pandemic mental -0.03 -
disorder
COVID-19-associated 0.14%** 1.16 (0.90-1.50)
stressors (wave-1)
COVID-19-associated 0.08* 1.10 (0.86-1.40)
stressors (wave-2)
Positive emotions 0.09** 1.03 (1.01-1.07)*
Negative emotions 0.10%* 1.02 (0.98-1.06)
COVID-19-associated 0.14%** 1.13 (1.06-1.21)***
PTSD symptoms
Depressive symptoms 0.17%** 0.98 (0.90-1.06)
Generalized anxiety 0.11%* 1.04 (0.95-1.13)
symptoms
Mental health -0.03
treatment during
pandemic
Coping and support
during pandemic surge
Self-sufficient coping 0.06
strategies
Socially-supported -0.01
coping strategies
Avoidant coping -0.05
strategies
Positive psychological 0.16%** 1.34 (1.03-1.76)*
characteristics
Perceived social -0.02
support
Work pride and 0.17%** 1.45(1.11-1.88)**
meaning
Leadership support and ~ 0.06
value
Restorative behaviors
during pandemic surge
Sleep hours -0.05
Physical exercise -0.01 -
Meditation 0.11%* 1.08 (0.92-1.27)
Artistic activities 0.10%* 1.09 (0.96-1.24)
Hobbies/games 0.00 -
Media consumption -0.03
Resources during
pandemic surge
Food and supplies 0.04
Predeployment training ~ 0.01
and communication
Stress reduction and 0.11** 1.24 (0.89-1.72)
support
Housing and financial 0.00
support
Increase in PTSD 0.03

symptom severity

Note: All variables were assessed at Wave 1 with the exception of W2 COVID-19-
related stressors and change in PTSD symptom severity. PTG was assessed at
Wave 2.
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that were independently associated with PTG.
3. Results
3.1. Response rate

Of the 6,026 presumed FHCWs, 3,360 completed the W1 survey
(55.8%), of which 2,579 (76.8%) endorsed having frontline re-
sponsibilities in caring for COVID-19 patients; median completion
date=04/21/20; range=04/14/20-05/11/20. A total of 787 (30.5%)
FHCWs completed the follow-up assessment (median completion
date=12/6/20; range=11,/19/20-1/10/21). Distributions of age, sex,
and profession between the full W1 and W2 samples did not differ (all
¥?>1.52, all p’s>0.22).

3.2. Prevalence of burnout and pandemic-related PTSD symptoms at
Wave 2

At the W2 assessment, 351 FHCWs (44.6%) screened positive for
burnout and 108 (13.7%) for pandemic-related PTSD symptoms.

3.3. Prevalence of PTG

Figure 1 shows the prevalence of W2 PTG by W1 screening status for
pandemic-related PTSD symptoms. In the full sample, 76.8% endorsed
at least moderate levels of PTG, the most prevalent domains being
greater appreciation of life (67.0%), improved relationships (48.7%),
and personal strength (44.1%). FHCWs who screened positive for
pandemic-related PTSD symptoms at W1 were significantly more likely
than those who screened negative to endorse all aspects of PTG at W2
except “Relating to Others” and “I learned a great deal about how
wonderful people are” (All ¥2>3.90, all p’s<0.05).

3.4. Collinearity diagnostics

Collinearity diagnostics did not reveal the presences of multi-
collinearity in any of the regression models, with variance inflation
factors for all independent variables <3.

3.5. Factors associated with PTG

Table 1 shows bivariate correlations and results of a multivariable
analysis of W1 factors associated with W2 endorsement of PTG. In the
multivariable model, non-White race/ethnicity, and higher scores on
measures of positive emotions (i.e., inspiration, OR=1.24, 95%CI=1.02-
1.53), pandemic-related PTSD symptoms (i.e., severity of intrusive
thoughts about the pandemic, OR=1.25, 95%CI=1.02-1.53), disposi-
tional gratitude (OR=1.35, 95%CI=1.02-1.78), and greater feelings of
being inspired by role-models (OR=1.74, 95%CI=1.26-2.41) emerged
as independent W1 predictors of W2 PTG.

3.6. Association between PTG and positive screens for burnout and PTSD
symptoms at W2

After adjustment for all the variables shown in Table 1, endorsement
of pandemic-related spiritual changes (i.e., moderate or greater
perceived growth on one or both of the Spiritual Changes items of the
PTGI-SF) was associated with a 44% lower odds of screening positive for
burnout (OR=0.56, 95%CI=0.35-0.90) and 52% lower odds of
screening positive for pandemic-related PTSD symptoms (OR=0.48,
95%CI=0.24-0.99). Greater improvement in interpersonal relationships
(i.e., moderate or greater perceived growth on one or both of the
Relating to Others items of the PTGI-SF) was additionally associated
with 36% lower odds of screening positive for burnout (OR=0.64, 95%
CI=0.43-0.97). Endorsements of all other aspects of PTG were not
significantly associated with these measures (all Wald y2<3.78, all
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Fig. 1. Prevalence of posttraumatic growth at Wave 2 in frontline health care workers responding to the COVID-19 pandemic.

p’s>0.05).
4. Discussion

This study examined the prevalence, determinants, and potential
clinical significance of COVID-19 pandemic-related PTG in FHCWs.
Results revealed that, seven months following the initial pandemic surge
in NYC, 77% of FHCWs reported pandemic-related PTG, particularly in
the domains of appreciation of life, improved personal relationships, and
increased sense of personal strength. This prevalence of PTG is consis-
tent with the 77% observed in a recent population-based study of
American and Canadian adults during the pandemic (Asmundson et al.,
2021) and markedly higher than the 53% observed among trauma sur-
vivors in a recent meta-analysis (Wu et al., 2019) and in a recent study of
a national cohort of U.S. military veterans during the pandemic (43.3%;
Pietrzak et al., 2021).

Consistent with prior work (Tsai et al., 2015; Garcia et al., 2017;
Greenberg et al., 2021; Pietrzak et al., 2021; Xu et al., 2019; Yang and
Ha, 2019). PTG was more prevalent in FHCWs with greater severity of
pandemic-related PTSD symptoms (e.g., intrusive thoughts) during the
acute pandemic surge. This finding aligns with prior findings suggesting
that the processing of traumatic memories may be a necessary impetus
for PTG, as it may prompt more purposeful and reflective rumination
(Tsai et al., 2015; Wu et al., 2019; Tsai et al., 2016). Indeed, some level
of intrusive rumination—a core symptom of PTSD—is often required for
more reflective and constructive rumination to occur, and this transition
from intrusive and automatic thoughts to more organized, deliberate,
and controlled reflection may help promote PTG (Garcia et al., 2017).
This finding may help inform psychoeducation programs to differentiate
types of rumination and foster greater hope for FHCWs who perceive
distressing thoughts and emotions as problematic, rather than as
potentially helpful in facilitating recovery from PTSD and related
symptoms. Importantly, greater social support has been found to mod-
erate the relationship between deliberate rumination and PTG (Xu et al.,
2019), suggesting that reflective processing of traumatic memories in a
supportive context may be particularly helpful in facilitating PTG.

Greater feelings of inspiration—both in general and by role mod-
els—and greater dispositional gratitude at W1 were associated with a
greater likelihood of W2 PTG. These findings corroborate prior work
demonstrating that the cultivation of positive emotions in the midst of
stressful circumstances is linked to greater PTG (Laslo-Roth et al., 2020;
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Levine et al., 2009; Rodriguez-Rey and Alonso-Tapia, 2019; Tsai and
Pietrzak, 2017). This finding also underscores the potential utility of
health system, team-based, and individual interventions aimed at
helping health care workers cultivate positive emotions in real-time
during a crisis. For example, efforts at both individual and organiza-
tional levels to deliberately understand and encourage reflection as to
how one has been affected by the pandemic; identify role-models who
have grown through adversity; encourage viewing the pandemic as both
a crisis and as an opportunity to improve on the status quo; and assess
how the pandemic may have helped build connections with the broader
community may help foster PTG in FHCWs (Morganstein and Flynn,
2021; Olson et al., 2020).

FHCWs who reported developing positive spiritual changes during
the pandemic had 52% and 44% lower odds of screening positive for
pandemic-related PTSD symptoms and burnout, respectively. Further,
those who reported developed a greater pandemic-related improvement
in interpersonal relationships had 36% lower odds of screening positive
for burnout. Collectively, these findings are consistent with recent
studies of nurses which found an inverse association between PTG and
burnout (Hamama-Raz et al., 2021), and that religion/spirituality is
negatively associated with burnout (Harris and Tao, 2021; Zhang et al.,
2019). They also align with prior research underscoring the importance
of social support on burnout risk in health care personnel (Bellanti et al.,
2021; Cyr et al., 2021; Galanis et al., 2021; Ruisoto et al., 2020), and that
spirituality, particularly positive spiritual coping, is associated with
lower rates of PTSD and related mental health outcomes
(Gonzalez-Sanguino et al., 2020; Sharma et al., 2017; Smith-MacDonald
et al., 2017). Given that PTG, burnout, and PTSD symptoms were both
assessed cross-sectionally at W2 in the current study, it is possible that
these aspects of PTG may help mitigate risk for these outcomes, that
lower severity of burnout or PTSD symptoms may lead to greater PTG in
these domains, or that these variables may evolve in a complex and
dynamic manner. While longitudinal studies with repeated assessments
of PTG and mental health outcomes are needed to disentangle these
associations, results of the current study underscore the importance of
examining how domains of PTG relate to mental health outcomes in
FHCWs and other trauma-affected populations.

In light of data suggesting that burnout is a prevalent and disabling
occupational concern that has threatened the well-being of health care
workers well before COVID-19 (Dzau et al., 2020) and that PTSD
symptoms may be elevated in FHCWs (Feingold et al., 2021),
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interventions aimed at simultaneously reducing burnout and PTSD
symptoms, and fostering PTG may be helpful in promoting the mental
health of FHCWs. For example, investment in workplace and clinical
interventions that focus on relationship-building (e.g. peer-support and
buddy programs, strengths-focused programs that foster community;
Albott et al., 2020; Morganstein and Flynn, 2021) and meaning in work
(Hamama-Raz et al.,, 2021) may help bolster resilience to
pandemic-related stress and possibly PTG, though further research is
needed to evaluate the effectiveness of these interventions in this
population.

Limitations of this study are that it was conducted at a single insti-
tution with a relatively low W2 response rate, and that it utilized brief
self-report instruments to assess psychopathology and PTG. Assessment
of PTSD symptoms also did not evaluate whether occupational and
personal exposures qualified as Criterion A traumas (i.e., person was
exposed to death, threatened death, actual or threatened serious injury
or sexual violence), which is required for a diagnosis of PTSD (Van
Overmeire, 2020). Further, W2 PTG, burnout, and PTSD symptoms were
assessed concurrently, so the temporal/causal associations among these
variables is unclear. Longer-term follow-up studies with repeated as-
sessments (e.g., autoregressive cross-lagged panel designs; Whealin
et al., 2020) will be helpful in elucidating whether aspects of PTG may
mitigate risk for these outcomes or whether aspects of PTG change as a
consequence of living with these conditions. Despite these limitations,
notable strengths of this study include the rapid deployment of the W1
survey in the midst of the acute phase of the initial pandemic surge,
prospective cohort design, the assessment of a broad range of psycho-
pathology and salutogenic measures, and the identification of
acute-phase targets that may help facilitate PTG in FHCWs.

Given that PTG may be both constructive and illusory in nature
(Asmundson et al.,, 2021; Zoellner and Maercker, 2006) and take
months-to-years to develop, more longitudinal studies are needed to
elucidate the potential role of PTG in recovering from pandemic-related
distress in FHCWs. Further research is also needed to replicate these
results in other samples of FHCWs; identify biopsychosocial mechanisms
that may help facilitate PTG; and evaluate the efficacy of interventions
aimed at targeting PTG-promoting factors in helping facilitate PTG and
mitigate risk of burnout, PTSD symptoms, and related mental health
outcomes in FHCWs and other trauma-exposed populations.
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