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Abstract
Objectives Disaster workers are at elevated risk for mental health problems as a result of trauma exposures during response
efforts. One possible way to prevent mental health problems is to build-up coping resources that promote resilience to the
effects of disaster work. The primary aim of this study was to evaluate the efficacy of a resilience building workshop, the
Disaster Worker Resiliency Training Program (DWRT), in disaster workers previously exposed to Hurricane Sandy.
Methods Disaster workers (N = 167) were randomly assigned to the DWRT workshop (n = 78) or a waitlist (n = 89). Workers
completed self-report measures on healthy lifestyle behaviors, perceived stress, depression, and Posttraumatic Stress Disorder
(PTSD) symptoms at baseline and 3-month follow-up. They also completed a measure assessing subsequent trauma-exposure
between the baseline and 3-month post-intervention.
Results Participants in the workshop condition, as compared to those in a waitlist control, reported significantly greater
improvements from pre-intervention (T1) to 3-month follow-up (T2) in healthy lifestyle behaviors (η2 = .03; p = .03), stress
management (η2 = .03, p = .04), and spiritual growth (η2 = .03, p = .02). Among participants reporting subsequent trauma
exposures between T1 and T2 (n = 101), participants in the waitlist condition, were more likely to report significant increases
in perceived stress (η2 = .07, p < .01), PTSD (η2 = .05, p = .03), and depression (η2 = .07, p < .01) symptoms.
Conclusions Participation in the resilience workshop promoted engagement in positive health behaviors and reduced the
incidence of mental health symptoms, especially when administered prior to a repeat trauma exposure. Further research is
needed to evaluate the long-term health effects of participation in the program.
Keywords Trauma · PTSD · Health behavior · Resilience · Intervention
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Introduction
Disaster workers are often exposed to traumatic psychological experiences during disaster response efforts. As
such, disaster responders are at increased risk for physical
and mental health problems (Benedek et al. 2007; Berger
et al. 2012). Depression and posttraumatic stress disorder (PTSD) are the most common mental health sequelae
experienced by disaster workers (Bromet et al. 2017a, b;
Galea et al. 2005; Neria et al. 2008; Thormar et al. 2010).
Trauma-related mental health symptoms are also associated with increased engagement in negative health behaviors such as smoking, alcohol and drug abuse, as well as
overall increased risk for physical morbidity and mortality
(Thormar et al. 2010; Bruce et al. 1994; Lavretsky et al.
2002). Moreover, repeated trauma exposures, such as those
experienced by professional responders (e.g., police, firefighters, and paramedics), increase the likelihood that
workers will develop psychiatric symptoms (Neria et al.
2008; Breslau et al. 2008; Bromet et al. 2017a, b; Brunet
et al. 2001; Caramanica et al. 2015; Shrira et al. 2014).
Despite the evidence of risk associated with repeated
trauma exposures, most previous work in the area of disaster mental health has focused on efforts to prevent the onset
of PTSD via acute post-trauma interventions such as Critical Incident Stress Management (CISM). CISM includes
pre-incident training, initial post-incident defusing, group
debriefing (e.g., Critical Incident Stress Debriefing), and
further counseling (Mitchell and Everly 1997a). CISM
is an umbrella term for post-trauma interventions, which
are often heterogeneous in terms of content and delivery
(e.g., varying numbers of sessions). While individuals who
participate in such programs report finding them subjectively helpful for processing traumatic exposures (Irving
and Long 2001; Mitchell and Everly 1997b), there have
been few high quality randomized clinical trials (RCTs)
and there is some evidence suggesting that aspects of these
interventions (i.e., psychological debriefing) may inadvertently exacerbate some participants’ distress (Tuckey and
Scott 2014). Psychological First Aid (PFA) is an alternative intervention intended to be responsive to some of
the limitations of CISD. PFA focuses on managing acute
stress symptoms and deemphasizes debriefing strategies
(Nash and Watson 2012; Ruzek et al. 2007). Nonetheless,
the literature supporting PFA also remains sparse with
few methodologically strong randomized trials (Fox et al.
2012). Moreover, neither intervention focuses on building
up coping resources in advance of a traumatic exposures in
order to promote psychological resilience (Davydov et al.
2010).
Enhancing resilience has been identified as being integrally important for mitigating the effects of disasters
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(White House 2007). Resilience in this context is conceptualized as the adaptive use of coping skills such as
utilizing social supports, engaging in self-care activities,
and improving health behaviors. Improving resilience in
vulnerable communities, such as those previously affected
by large-scale disasters, and those likely to be called upon
repeatedly to respond to disasters (e.g., Red Cross/FEMA
personnel, police, firefighters, and paramedics) is particularly important. For example, many World Trade Center
(WTC) responders were either personally impacted and/
or called upon as part of their job to respond to Hurricane Sandy in 2012. Evidence suggests that the subsequent exposure to Hurricane Sandy substantially increased
the likelihood of PTSD and Major Depressive Disorder
(MDD) in this population (Bromet et al. 2017a, b). Thus,
there is a critical need for resilience building programs
aimed at assisting disaster workers in the development of
adaptive coping skills. Such programming is essential for
maintaining a resilient disaster response workforce (White
House 2007).
Several empirically supported programs have been
developed to enhance resilience in people with psychological and/or physical health problems (e.g., the Relaxation
Response Resiliency Program [3RP] (Park et al. 2013);
Mindfulness-Based Stress Reduction [MBSR] (KabatZinn 2003). These programs are effective in reducing
perceived stress, improving quality of life, and attenuating mood and anxiety symptoms (e.g., Sood et al. 2011).
However, they generally require a significant time commitment (i.e., 8–12 weeks), can be costly to deliver, and are
not designed specifically to address the types of stressors
experienced by disaster workers. Disaster response agencies have responded to these shortcomings by developing
training guides or brief disaster preparedness programs for
their workforces, but often the criteria for the development
of these programs is unknown and no data are publicly
available on their efficacy.
The Disaster Worker Resiliency Training Program
[DWRT; (National Institute 2012)] is a one-session (4-h),
interactive resilience-training workshop developed by
the National Institute of Environmental Health Sciences
(NIEHS) and the Substance Abuse and Mental Health Services Administration (SAMHSA). The program was created
via a multiphase process involving community input, a comprehensive literature review, and consultation with behavioral health experts. While traditional training programs for
responders focus almost exclusively on psychoeducation
and emotional support, the DWRT incorporates empirically
supported psychological techniques such as motivational
interviewing, health behavior goal setting, and relaxation
training into its curriculum. The program teaches strategies
for recognizing the signs and symptoms of traumatic stress
reactions in oneself and others and normalizes help seeking
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behavior. It also encourages participants to think about ways
to make themselves and their organizations more resilient to
stress in advance of a crisis.
The goal of this study was to evaluate the efficacy of
the DWRT program for promoting resilience and preventing the development of mental health symptoms in a sample of active disaster workers who responded to Hurricane
Sandy. This study fills a critical gap in the disaster mental
health literature by rigorously evaluating a brief and costeffective structured program designed to promote resilience
for disaster workers via a randomized clinical trial (RCT).
We hypothesized that, relative to a waitlist control group,
the participants receiving the DWRT program would have
significant increases in their levels of adaptive health behaviors and levels of posttraumatic growth, and significantly
decreased levels of perceived stress from baseline to followup at 3-months post-intervention. In the subset of participants exposed to subsequent trauma(s) between baseline and
follow up, we also expect to also see lower levels of PTSD
and depression symptoms in among the DWRT group, relative to those in the waitlist condition.

Methods
Participants
Participants included 167 disaster responders (nDWRT= 78,
nwaitlist = 89; Mage = 51.26, SD = 15.49) recruited from the
Long Island and New York metropolitan area. Participants
were recruited between March 1st, 2015 and February 27th,
2016 from 8 local agencies including the World Trade
Center Health Program, United Way, and New York City
Medical Reserve Corps. Hurricane Sandy responders were
targeted for participation in this trial given their exposure to
a common stressor and the fact that most reported continuing
to be active in community disaster response efforts. Individuals who indicated they were no longer active disaster
workers were excluded from the present trial given that the
aim of the present trial was building resilience in an active
disaster worker population. The sample was predominately
Caucasian (69.9%) and non-Hispanic (86.7%), but was
diverse in terms of gender (56.0% female), marital status
(47.0% married), and employment status (50.6% full-time
employment). Eight participants (6 waitlist, 2 DWRT) did
not complete the follow-up assessment and were excluded
from analyses (see Fig. 1 for consort flow diagram). Attritors
did not differ from completers on any relevant demographic
variables (p’s > .43).

Procedure
Participants were recruited for the study through organizations in the area where employees or volunteers are typically mobilized in disaster response efforts (e.g., ambulance services, local fire and law enforcement departments,
hospitals, union groups, and medical centers). An initial
stakeholder meeting was held at the sponsor institution,
prior to beginning recruitment to increase community
engagement with the project. Agency heads and community leaders were invited to share about their organizational training needs and were provided with an overview
of the DWRT program. Additional recruitment methods
included mailing flyers to agencies involved in hurricane
response efforts and spitball recruitment (i.e., asking
agency leaders to share information with their contacts in
the responder community). Organizations were required to
have approximately 20 eligible volunteers or staff members in order to participate. This was intended to ensure
sufficient participation for randomization within-agency.
Participation was strictly voluntary and held outside of
regular business hours. Eligibility criteria included participation as a responder to the Hurricane Sandy disaster
(professionally or as a volunteer) and active responder status. Eligibility was established through the completion of
a phone screen and participants were required to provide
informed written consent. This study was approved by the
local university institutional review board.
All participants (N = 167) completed an initial online
assessment (T1) including self-report surveys regarding
their current healthy lifestyle behaviors, levels of stress,
and symptoms of psychopathology. Participants were
then randomized to either the DWRT workshop (N = 78)
or a waitlist control condition (N = 89). Randomization
was done within agency cohorts, rather than across the
whole sample, in order to account for the clustering of
volunteer versus professional responders within organizations. The DWRT workshop was administered by trained
mental health professionals (clinical psychologist or social
worker). Following the workshop, participants completed
a short exit survey to assess satisfaction with the training.
Symptom measures were not repeated immediately postintervention as no immediate change in anxiety, stress, or
trauma symptoms was expected. Change in symptoms was
assessed 3-months following completion of the workshop
(T2) to enable time for participants to begin engaging in
prescribed resilience building activities to allow time for
subsequent work-related trauma and stress exposure. At
T2, participants repeated the baseline measures as well
as an additional questionnaire about subsequent exposure
to traumatic events since the last assessment. All participants were compensated up to $60 for their time and those
assigned to the waitlist were invited to participate in the
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Enrollment

Assessed for eligibility (n=473)

Excluded (n=270)
♦ Not meeting inclusion criteria (n=100)
♦ Declined to participate (n=170)

Randomized (n=203)

Allocated to DWRT Workshop (n=114)
♦ Received allocated intervention (n=78)
♦ Did not receive allocated intervention (noshowed for workshop) (n=36)

Allocation
Allocated to waitlist (n=89)

Follow-Up
Lost to follow-up (unable to contact,
unresponsive) (n=2)

Lost to follow-up (unable to contact,
unresponsive) (n=6)

Analysis
Analysed (n=76)

Analysed (n=83)

Fig. 1  CONSORT flow diagram for study participants. Participants lost to follow-up were included in baseline analysis only

workshop after the completion of the 3-month post-intervention period.

Intervention
The Disaster Worker Resilience Training (DWRT) Program
This 4-h workshop consists of a participant training manual, an instructor training manual, and a digital presentation. It uses adult training techniques that emphasize active
participation in individual and group experiential learning
activities. The curriculum is organized into a preface and
four chapters, each with action-oriented learning objectives. Overall program objectives include demonstrating an
ability to: (1) Recognize signs and symptoms of disaster
work-related stress, (2) Obtain support through employer
and community resources, and (3) Build resilience by using
stress reduction and coping strategies. See Table 1 for further details on session content.
Sections providing psychoeducation on the effects of disasters were revised to include information on respiratory

13

symptoms due to mold, asbestos and silica dust exposures
during clean-up (NYS-DOH 2012) and issues related to
mental and physical health comorbidity. In addition, emergency response personnel are a distinct group that differs
from the general population. They have unique concerns
(e.g., about privacy for police officers, as psychiatric problems may disqualify them from active duty), needs (e.g., to
maintain their roles as protectors), and motivations (e.g.,
to give and to help others). To be maximally acceptable to
responders and to take advantage of their unique strengths,
the protocol was modified to account for the culture of this
community.

Measures
Health‑promoting lifestyle profile II (HPLP II)
The HPLP II (Walker et al. 1995) is a 52 item self-report
questionnaire that measures the extent to which participants currently engage in healthy lifestyle behaviors. Participants rate how frequently they engage in each behavior
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Table 1  DWRT program description and objectives
Chapter overview
1. Introduction
Participants are engaged in a discussion of the differences between
natural and human caused disasters, stress, and resilience

Objectives
1. Defining resilience
2. Identifying symptoms of acute stress
3. Deciding when to seek help for psychological symptoms

2. Understanding stress
Participants learn to define acute and chronic stress and the symptoms 1. Identifying cognitive, emotional, physical, and social reactions to
of PTSD. They learn about individual and community level impacts of stress
2. Understanding recovery from stress
disasters
3. Developing awareness of health, safety, and fatigue risk factors
3. What helps?
1. Learning about the importance of health behaviors (e.g., recuperative
Participants learn about factors that help build resilience. They also
sleep, nutrition, exercise, etc.)
learn about the importance of social support and reaching out for
2. Understanding the importance of social support
professional mental health care when needed
3. Identifying ways to connect with others
4. Accessing mental health care
4. Resilience and traumatic stress: what is to be done?
1. Self-assessment of health behaviors
Motivational interviewing informed techniques are used to engage
participants in self-assessment and goal setting. Participants also learn 2. Setting personal health behavior goals
3. Using relaxation techniques-e.g., deep breathing and visualization
simple relaxation techniques
4. Planning for increasing personal resilience at both an individual and
organizational level
Chapter content may be modified to address agency specific environmental exposures or working conditions

on a 4-point scale ranging from 1 (Never) to 4 (Routinely).
The measure contains six subscales (Health Responsibility,
Physical Activity, Nutrition, Spiritual Growth, Interpersonal
Relations, and Stress Management). The HPLP II demonstrated excellent reliability in the current sample (total score
α’s = .96; subscales α’s = .82–90).
Perceived stress scale (PSS)
Perceived stress was assessed using the PSS (Cohen et al.
1983), a widely used 10-item self-report questionnaire. Items
are rated on a 5-point scale based on how often participants
experience specific thoughts, feelings, or difficulties related
to stress over the past month, with higher scores indicating
more difficulties. The PSS exhibited good reliability in the
current study (α’s = .88–.91).
PTSD checklist for DSM‑5 (PCL‑5)*
The PCL-5 (Blevins et al. 2015) is a 20-item self-report
questionnaire that assesses the severity of each of the DSM-5
criteria for PTSD. Items were anchored to hurricane sandy
related exposures. Each item is rated based on how much
that symptom had bothered them over the past month on
a 5-point Likert-type scale ranging from 0 (Not at all) to 4
(Extremely). It demonstrated excellent reliability in the current sample (α’s = .92–.94).

Patient health questionnaire (PHQ‑9)
The PHQ-9 (Kroenke et al. 2001) is a 10-item self-report
measure used to assess the nine DSM-5 criteria for MDD,
with one additional question assessing impairment. Each
item is rated on a 4-point scale measuring based on the frequency of the symptom ranging from 0 (Not at all) to 3
(nearly every day). The PHQ-9 showed excellent internal
consistency in the current sample (α’s = .89–.90).
Life events checklist for DSM‑5 (LEC‑5)
The LEC-5 (Weathers et al. 2013) is a self-report measure
designed to assess exposure to 16 categories of potentially
traumatic events. The Life Events Checklist for DSM-IV
has good convergent validity with other assessments of traumatic exposures (Gray et al. 2004).

Data analysis
Where appropriate, independent-samples t-tests and Pearson’s Chi squared were used to test for differences between
the program and waitlist groups on relevant demographic
and outcome variables. Race (Caucasian vs. other), marital status (married/cohabitating vs. other) and employment
(working/retired vs. disabled/unemployed) were all dichotomized in order to more effectively evaluate their relationship
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to the outcome variables. All analyses were conducted in
IBM SPSS Statistics Version 24.
To examine the effect of the DWRT on healthy lifestyle
behavior changes, we created a series of Mixed One-way
Analysis of Variance (ANOVA) models that analyzed the
main effects of condition, time, and the condition by time
interaction. Specifically, we tested the hypothesis that participants assigned to the DWRT workshop would have significant improvement in their healthy lifestyle behaviors from
T1 to T2 relative to the waitlist group. We also ran three
additional Mixed ANOVAs in order to assess the effect of
the workshop participation on participant perceived stress,
PTSD, and depression symptoms.
Finally, in an effort to evaluate the DWRT as a preventative program, we identified participants who experienced
subsequent trauma exposures between T1 and T2 on the
LEC-5. Any participant who answered, “Happened to me,”
“witnessed it,” or “part of my job” for any of the 16 life
events or the additional item assessing other extraordinarily
stressful life events was included in these analyses. Using
this subset of the sample, we reran each of the original
models.

Results
Sample characteristics and descriptive data
Full sample demographic characteristics are presented in
Table 2. There were no significant differences on any of
the demographic or outcome variables at T1 based on condition assignments and thus, in order to conserve power,
demographic variables were not retained as covariates in
subsequent models.

Healthy lifestyle models
There was a significant condition by time interaction, such
that subjects assigned to the DWRT condition had significantly greater increases in their overall self-reported
healthy lifestyle behaviors from T1 to T2 than those
assigned to the waitlist. Additionally, significant interactions indicate improvements in Physical Activity, Spiritual
Growth, and Stress Management, such that the DWRT
group improved significantly more from T1 to T2 on these
measures than those assigned to the waitlist.
Perceived stress, PTSD, and depression models
Results suggest that there were not any significant effects
of condition, time, or the condition by time interactions on
Perceived Stress, PTSD symptoms, or depression symptoms.

ANOVA models: trauma‑exposed sample
Of the 167 participants, 101 (nDWRT= 46, nwaitlist = 55)
reported exposure to trauma between their T1 and T2 assessments. The two most commonly reported trauma exposures
during the interval were a natural disaster and a transportation accident. The ANOVA models were then recreated to
analyze the effect of condition specifically for the subset
of the sample who were exposed to a trauma between their
baseline and follow-up assessments. Results for all ANOVA
models analyzing the trauma-exposed subset participants, as
well as descriptive information for all outcome measures at
both time points for each intervention group, are presented in
Table 4. Plots for selected models demonstrating significant
condition by time interactions are presented in Fig. 2.

ANOVA models: complete sample

Healthy lifestyle models

ANOVA models were created to analyze the effects of participating in the DWRT workshop on a series of outcome
measures. Results for all ANOVA models including the
complete sample, as well as descriptive information for all
outcome measures at both time points for each condition, are
presented in Table 3. We elected not to adjust for multiple
comparisons in the present study given that post hoc adjustments are often arbitrary and overly strict, particularly in
preliminary and exploratory studies where the risk of failing
to detect clinically and statistically significant effects due to
the inflation of type 2 error outweigh the risk of identifying
potentially spurious effects due to inflation of type 1 error
(Althouse 2016; Feise 2002; Rothman 1990).

Among the subset of the sample who reported exposure to
trauma between assessments, there was a significant condition by time interaction such that, among subjects exposed
to trauma, those assigned to the DWRT workshop improved
significantly more from T1 to T2 in terms of overall healthy
lifestyle habits when compared with the waitlist. Evaluation
of the HPLP II subscales indicated that there were significant condition by time interactions for Spiritual Growth and
Interpersonal Relations suggesting that among the traumaexposed participants, those assigned to the waitlist condition had significant decreases in these domains relative to
individuals assigned to the DWRT. Additionally, there was
a significant condition by time interaction for Stress Management demonstrating that, among the trauma-exposed
participants, those assigned to the DWRT group reported
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Table 2  Demographic characteristics
Demographic variable
Age M (SD)

DWRT group (N = 76)

Waitlist group (N = 83)

51.75 (15.33)

51.19 (15.53)

Male

39 (51.3%)

33 (39.8%)

Female

36 (47.4%)

49 (59.0%)

1 (1.3%)

1 (1.2%)

Living with partner

4 (5.3%)

11 (13.3%)

Divorced

6 (7.9%)

5 (6.0%)

Married

43 (56.6%)

33 (39.8%)

Gender N (%)

Prefer not to answer
Marital status N (%)

Separated

2 (2.6%)

3 (3.6%)

18 (23.7%)

27 (32.5%)

Widowed

1 (1.3%)

4 (4.8%)

Prefer not to answer

2 (2.6%)

0 (0%)

American Indian/Alaskan native

0 (0%)

1 (1.2%)

Asian

6 (7.9%)

3 (3.6%)

Black/African American

8 (10.5%)

13 (15.7%)

Single

Racial group N (%)

White

52 (68.4%)

60 (72.3%)

Other/multi racial

6 (7.9%)

3 (3.6%)

Prefer not to answer

4 (5.3%)

3 (3.6%)

Ethnicity N (%)
Non-hispanic

65 (85.5%)

73 (88.0%)

Hispanic

8 (10.5%)

6 (7.2%)

Prefer not to answer

3 (3.9%)

4 (4.8%)

Paid full time employment

43 (56.6%)

38 (45.8%)

Paid part time employment

5 (6.6%)

15 (18.1%)

Unemployed

5 (6.6%)

3 (3.6%)

14 (18.4%)

21 (25.3%)

Disabled

4 (5.2%)

3 (3.6%)

Prefer not to answer

5 (6.6%)

3 (3.6%)

As part of job

13 (17.1%)

16 (19.3%)

As a volunteer

49 (64.5%)

48 (57.8%)

Both

13 (17.1%)

17 (20.5%)

1 (1.3%)

2 (2.4%)

Employment N (%)

Retired

Response to Hurricane Sandy N (%)

Prefer not to answer

DWRTdisaster worker resiliency training

significant improvement in stress management skills from
T1 to T2 relative to participants in the waitlist (see Fig. 2a).
Perceived stress model
The model examining changes in perceived stress among
the trauma-exposed subsample showed that there was a significant condition by time interaction demonstrating that,
after exposure to trauma, participants assigned to the waitlist group had significant increases in perceived stress from
T1 to T2 compared to subjects in the DWRT group (see
Fig. 2b).

PTSD model
Analysis of change in PTSD symptoms in the traumaexposed subsample revealed that there was a significant
condition by time interaction, indicating that, following
exposure to trauma, participants assigned to the waitlist had
a significantly increased levels of PTSD symptoms from T1
to T2 relative to subjects assigned to the DWRT group (see
Fig. 2c).
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2.69 (0.49)
2.50 (0.66)
2.38 (0.72)
2.61 (0.57)
3.07 (0.63)
2.99 (0.57)
2.53 (0.60)
15.05 (7.24)
3.64 (8.36)
4.23 (5.54)

2.78 (0.50)
2.62 (0.68)
2.46 (0.70)
2.69 (0.56)
3.15 (0.57)
3.07 (0.56)
2.66 (0.59)
14.20 (7.14)
3.33 (6.72)
3.96 (4.87)

2.60 (0.52)
2.37 (0.64)
2.36 (0.80)
2.51 (0.64)
2.96 (0.64)
2.94 (0.61)
2.46 (0.62)
15.46 (7.11)
3.87 (8.02)
4.81 (5.67)

2.59 (0.54)
2.41 (0.61)
2.32 (0.82)
2.59 (0.71)
2.89 (0.64)
2.90 (0.64)
2.44 (0.66)
15.78 (7.75)
4.97 (8.60)
5.71 (5.98)

M (SD)
0.02
0.02
0.00
0.01
0.03*
0.01
0.02
0.01
0.00
0.01

3.35
2.94
0.46
1.09
4.01
1.57
2.29
0.88
0.65
1.99

− 0.01, 0.30
− 0.03, 0.37
− 0.16, 0.32
− 0.09, 0.29
0.00, 0.37
− 0.07, 0.29
− 0.04, 0.32
− 3.10, 1.11
− 3.24, 1.37
− 2.81, 0.47

95% CI

0.02
0.03*
0.00
0.06**
0.00
0.00
0.02
0.00
0.00
0.01

η

2

Time

3.11
4.81
0.51
9.05
0.04
0.30
2.40
0.29
0.58
1.06

F

− 0.01, 0.09
0.01, 0.14
− 0.04, 0.09
0.03, 0.14
− 0.06, 0.07
− 0.05, 0.09
− 0.02, 0.13
− 1.24, 0.71
− 0.63, 1.42
− 0.29, 0.93

95% CI

0.04*
0.01
0.03*
0.00
0.03*
0.02
0.03*
0.01
0.01
0.02

η2

4.75
1.22
3.94
0.00
5.24
3.20
4.17
1.42
1.88
3.51

F

Condition × time

0.03, 0.17
0.02, 0.21
− 0.01, 0.18
0.01, 0.17
− 0.01, 0.18
− 0.02, 0.18
0.03, 0.23
− 2.27, 0.56
− 1.79, 1.16
− 1.15, 0.62

95% CI

DWRT

− 0.08, 0.06
− 0.06, 0.13
− 0.13, 0.05
0.01, 0.16
− 0.16, 0.02
− 0.14, 0.05
− 0.12, 0.08
− 1.03, 1.68
− 0.32, 2.53
0.05, 1.75

95% CI

Waitlist

a

Health promoting lifestyle profile

*p < .05. **p < .01

PSS perceived stress scale, PCL PTSD checklist for DSM-IV, PHQ-9 patient health questionnaire, HPLP healthy lifestyle, HR health responsibility, PA physical activity, Nut nutrition, SG spiritual growth, IR interpersonal relations, SM stress management

T1 = baseline assessment. T2 = 3-month follow-up assessment. N’s for the DWRT group ranged from 72 to 76. N’s for the Waitlist group ranged from 79 to 82
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T1

T2

Condition
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DWRT
2

Mixed ANOVA

Condition descriptives

Table 3  Condition descriptives and pre-post treatment changes on outcome measures
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2.73 (0.49)
2.53 (0.70)
2.53 (0.65)
2.64 (0.59)
3.10 (0.63)
3.01 (0.61)
2.53 (0.61)
15.81 (7.57)
4.42 (9.91)
4.72 (5.64)

2.84 (0.47)
2.66 (0.69)
2.60 (0.68)
2.75 (0.51)
3.19 (0.56)
3.12 (0.56)
2.69 (0.58)
14.37 (6.59)
3.25 (7.61)
4.09 (5.18)

2.60 (0.51)
2.44 (0.68)
2.32 (0.76)
2.50 (0.63)
2.93 (0.60)
2.95 (0.61)
2.46 (0.60)
15.97 (6.83)
4.39 (8.56)
5.20 (5.91)

2.55 (0.52)
2.44 (0.60)
2.24 (0.80)
2.58 (0.70)
2.81 (0.62)
2.83 (0.62)
2.36 (0.62)
17.54 (7.61)
6.30 (9.84)
6.94 (6.18)

M (SD)
0.05*
0.02
0.04*
0.02
0.06*
0.02
0.03
0.02
0.01
0.02

4.86
1.51
3.98
1.87
5.89
2.41
3.08
1.60
0.81
2.39

0.02, 0.40
− 0.10, 0.41
0.00, 0.57
− 0.07, 0.39
0.05, 0.50
− 0.05, 0.39
− 0.03, 0.42
− 4.28, 0.95
− 4.86, 1.84
− 3.80, 0.47

95% CI

0.01
0.02
0.00
0.06*
0.00
0.00
0.00
0.00
0.00
0.02

η

2

Time

0.77
1.54
0.31
6.48
0.10
0.01
0.32
0.01
0.29
1.67

F

− 0.04, 0.09
− 0.03, 0.15
− 0.09, 0.07
0.02, 0.17
− 0.10, 0.07
− 0.10, 0.09
− 0.06, 0.12
− 1.05, 1.18
− 1.00, 1.74
− 0.30, 1.40

95% CI

0.06*
0.02
0.03
0.00
0.06*
0.06*
0.08**
0.07**
0.05*
0.07**

η2

6.56
1.97
2.91
0.18
6.35
6.48
8.12
7.17
4.98
7.69

F

Condition × time

0.02, 0.21
− 0.01, 0.26
− 0.06, 0.18
0.00, 0.23
− 0.03, 0.22
− 0.02, 0.25
0.02, 0.29
− 3.08, 0.21
− 3.17, 0.84
− 1.87, 0.61

95% CI

DWRT

− 0.14, 0.03
− 0.13, 0.12
− 0.19, 0.03
− 0.02, 0.18
− 0.24, − 0.01
− 0.24, 0.00
− 0.23, 0.02
0.07, 3.07
0.05, 3.77
0.58, 2.88

95% CI

Waitlist

a

Health promoting lifestyle profile

*p < .05. **p < .01

PSS perceived stress scale, PCL PTSD checklist for DSM-IV, PHQ-9 patient health questionnaire, HPLP healthy lifestyle, HR health responsibility, PA physical activity, Nut nutrition, SG spiritual growth, IR interpersonal relations, SM stress management

T1 = baseline assessment. T2 = 3-month follow-up assessment. N’s for the DWRT group ranged from 44 to 46. N’s for the Waitlist group ranged from 53 to 55
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Table 4  Condition descriptives and pre-post treatment changes in participants exposed to a trauma between assessments
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Fig. 2  Trajectories of perceived stress, PTSD, and depression symptoms. This figure illustrates the changes in stress management skills
(a), perceived stress (b), PTSD (c), and depression symptoms (d)
from baseline (T1) to the 3-month follow-up assessment (T2) DWRT
and waitlist groups among participants who experienced a trauma

between T1 and T2. Outcomes are reported as Z-scores and therefore have a mean of 0 and a standard deviation of 1. DWRT disaster
worker resiliency training, PTSD posttraumatic stress disorder, T1
pre-intervention assessment, T2 2-month follow-up assessment

Depression model

the mental health of healthcare workers and other front-line
responders (Lai et al. 2020).
Results of the investigation suggest that at 3 months postrandomization, those completing the DWRT, as compared
to waitlist, reported significantly greater improvements in
physical activity, spiritual growth and stress management
coping skills. While improvements were modest, they are
nonetheless remarkable given the brevity of this intervention and the heightened vulnerability of this population to
stress and trauma-related health conditions. Beyond evident
physical health benefits (Penedo and Dahn 2005), cardiovascular exercise is known to substantially reduce mental health
symptoms such as depression and anxiety (Stathopoulou
et al. 2006). Emerging evidence also supports the efficacy
of exercise for reducing the severity of PTSD symptoms in
children, adolescents and adults (Wolff et al. 2011). A variety of mechanisms by which exercise confers benefits have
been proposed including increased social contact, improved
self-esteem and biological factors such as increased synthesis and release of neurotransmitters and neurotrophic
factors (Portugal et al. 2013). Therefore, it is possible that
increasing physical activity in disaster worker populations
could increase both physiological and psychosocial resilience. Likewise, spirituality has been linked with overall
better quality of life and reduced PTSD in both veteran and
trauma-exposed community samples (Connor et al. 2003;
Currier et al. 2015). Thus, increased spirituality may also
buffer in some ways against the deleterious effects of trauma
exposure.

Similar to the perceived stress and PTSD models, the model
investigating depression symptoms among the traumaexposed sample revealed that there was a significant condition by time interaction such that, among trauma-exposed
participants, those assigned to the waitlist condition had
significantly increased depression symptoms from T1 to T2
compared to subjects in the DWRT group (see Fig. 2d).

Discussion
Disaster workers, particularly those with multiple disaster
exposures are at increased risk for health problems and
trauma-related mental health problems, such as PTSD and
depression. Resilience building interventions, such as the
DWRT, may offer responders a means of developing adaptive coping skills and offsetting the negative effects of future
disaster exposures (Davydov et al. 2010). The present study
sought to test the efficacy of the DWRT in a sample of 167
disaster responders exposed to Hurricane Sandy. The DWRT
is unique from other interventions, such as Psychological
First Aid and CISM, which were designed for mitigating
symptoms after a crisis, rather than building resilience to the
mental health effects of disaster work in-advance of a crisis.
This is particularly salient in the context of the recent global
crisis (COVID-19), which has placed a significant burden on

13

International Archives of Occupational and Environmental Health

In the general sample, however, participation in the
DWRT program did not confer any benefit in terms of
Sandy-related PTSD symptoms, perceived stress or depression symptoms. This may be for a number of reasons including overall low base rates of these symptoms in the present
sample. Although we selected participants on the basis of
their engagement in either voluntary or job-related disaster
response efforts to Hurricane Sandy, many participants primarily reported work-related exposures and reported low
levels of personal storm-related exposures such as property loss/damage, financial hardship, or physical injuries.
This is notable as personal losses and physical injuries are
important risk factors for the development of PTSD (Norris
et al. 2010). Moreover, around 40% of the overall sample
denied experiencing additional trauma exposure in the interceding 3 months between randomization and the follow-up
assessment.
Thus, in order to examine the impact of participation
in the DWRT program on resilience to future stressors,
we selected a subset of the sample that endorsed exposure
to at least one traumatic event between T1 and T2. In this
sub-sample, time by condition interactions were observed
wherein those who participated in the DWRT were significantly likely to report improved stress-management skills
from T1 to T2 and levels of perceived stress, depression
and PTSD symptoms either stayed the same or decreased
from T1 to T2. However, trauma-exposed participants in
the waitlist condition experienced a significant increase in
mental health symptoms. This suggests that participation in
the DWRT engaged the target of teaching adaptive coping
skills and conferred resilience to subsequent trauma exposures, which was not observed in the waitlist group. Again,
while effect sizes were modest, even small improvements in
health behaviors, self-care, and resistance to trauma-related
psychological symptoms may foster a more dynamic workforce that is able to continue responding to long-lasting crises, such as the recent COVID-19 pandemic.
While this represents a notable first step towards developing evidence-based resilience building programing for
disaster workers, the present study also has limitations,
which should be addressed in future work. First, the present sample was heterogeneous in terms of occupation and
volunteer versus professional responder status. As such,
degree of disaster exposure, amount of formal disaster
response training, and risk for subsequent disaster/trauma
exposures likely varied substantially across the sample.
Thus, additional research is needed in larger samples to
enable exploration of potential moderators of intervention
efficacy. Further, randomization was done within agencies, thus it is possible that social transmission of intervention information happened between active and waitlist
participants. This may have attenuated outcomes in the

intervention group. A cluster randomization strategy may
be used to address this in future studies. Overall rates of
PTSD and depression symptoms were also relatively low
in the present sample. Thus, it remains unknown how well
this intervention may work in samples with higher levels
of stress, psychopathology, or burnout. Moreover, mental
health symptoms and health behaviors were assessed via
self-report instruments. Future work would be strengthened by the incorporation of multimethod outcome assessment. For the current study, the DWRT workshops were
delivered by trained mental health professionals. Mental
health professionals are not always readily available in
disaster settings and training workers within agencies
to deliver the intervention may promote its dissemination. Thus, future research should assess the efficacy of
the DWRT as delivered by trained peers. It also remains
unknown how treatment expectancy effects affected outcomes. Future work should compare the DWRT to active
control conditions, matched for time and trainer-attention.
Finally, the sample was only followed through 3-months
post randomization and, as such, it remains unknown how
durable the effects of the intervention will be. Future studies should incorporate additional follow ups to address
the question of whether follow-up or booster trainings
are necessary to sustain the effects of resilience-building
interventions.
In sum, the present study is the first RCT to evaluate
the efficacy of the DWRT, a brief preventative intervention
for resilience training in active disaster responders. The
DWRT is a manualized resilience building intervention
that is easy to disseminate, and appropriate for a wide variety of disaster worker groups. Preliminary evidence from
NIEHS Grantee communities, such as groups affected by
Hurricane Maria in Puerto Rico, suggests that peer trainer
models may also be feasible and increase the potential
reach of the intervention. While previous disaster mental
health interventions have focused on post-trauma exposures (e.g., psychological first aid and CISM), limited systematic efforts have focused on the development and testing of targeted preventative interventions for promoting
resilience in poly-trauma exposed populations. Continued
efforts are needed to ensure the resilience of the disaster
response workforce; efforts vital to maintaining national
security and the safety of communities.
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