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Abstract. Using Everly’s Psychological Body Armor (PBA) as a theoretical framework, this
exploratory study examined the relationship between PBA’s two unique interacting human
protective pathways (proactive and reactive resilience). Participants from Amazon’s Mechanical
Turk platform (N = 202) completed a demographic questionnaire and the 10-item Connor-
Davidson Resilience Scale for global resilience capacity. We measured the proactive resilience
pathway with the 9-item Self-Acceptance and 9-item Purpose in Life subscales from the Scale of
Psychological Well-Being (PSW), the 4-item Subjective Happiness Scale, and a 1-item Spirituality
scale. We assessed reactive resilience with the 9-item Relationships with Others subscale from
the PSW, a 2-item Perceived Stress Scale, the 18-item Brief Symptom Inventory, a 1-item sleep
scale, a 1-item fitness scale, and a 3-item nutrition scale. Hierarchical regression analysis
revealed that for the proactive pathway, self-acceptance and subjective happiness were significant
unique predictors of resilience capacity, while positive relationships with others, psychological
distress, and physical fitness activity were significant unique predictors for the reactive pathway.
We conducted a set-theoretic Qualitative Comparative Analysis in order to identify paths to
resilience using a method that allowed for equifinality. We found paths to proactive resilience via
strong self-acceptance and strong happiness, as well as via low self-acceptance, strong purpose
in life, and low happiness. We found a path to reactive resilience via strong sleep quality, in
addition to a path via strong personal relationships with others and low psychological distress.
These two analytic approaches converge on a set of targets for building resilience in first
responders.
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An Exploratory Study on Reactive and
Proactive Pathways to Resilience

Unfortunately, in today’s world many people are
exposed to traumatic events. For instance, in 2016
there were 342 disasters triggered by natural hazards
that resulted in at least 8,733 deaths (Guha-Sapir,
Hoyois, Wallemacq, & Below, 2017). More broadly,
a survey conducted by Benjet, et al., (2016) involving
24 countries with a combined sample of 68,894 adult
respondents, found that approximately 70% of
respondents reported experiencing a traumatic event,
while 30.5% were exposed to four or more such
events. Among a national sample of 2,953 adults in
the United States, 89.7% indicated being exposed to at
least one traumatic event using DSM-5 criteria, while
exposure to multiple event types (i.e., physical or
sexual assault, disaster, or fire) was the norm
(Kilpatrick et al., 2013).

Regardless of the type of traumatic event,
individuals who have been exposed to trauma are at
risk for developing psychological after-effects (Norris,
Galea, Friedman, & Watson, 2006; Neria, Nandi, &
Galea, 2008). In fact, Raphael (1986) suggested that
at least 25% of the population may experience such
consequences. One chronic psychological after-effect
of exposure to traumatic events is the development of
Posttraumatic Stress Disorder (PTSD). Research
involving adults in the United States aged 18 and older
suggests a lifetime event prevalence of PTSD at 9.4%,
with 5.3% experience PTSD within the past year and
4.2% within the past six months (Kilpatrick et al.,
2013). The same study also indicated that women had
a higher PTSD prevalence rate (12.8%) than men
(5.7%).

First responders (i.e., police officers, firefighters,
and EMS personnel) have a higher risk of developing
stress-related symptoms based on direct or indirect
exposure to job-related stressors including traumatic
events (Plat, Frings-Dresen, & Sluiter, 2011). As a
result, first responders may develop depression, PTSD
and other stress-related disorders, substance abuse,
suicidal ideation, and may attempt or complete suicide
(SAMHSA, 2018). In addition, disaster mental health
responders may also be affected vicariously from the
work they do with traumatized individuals and
populations. For instance, Burnett and Wahl (2015)
found that 72% of their sample of 139 disaster mental
health and emergency preparedness responders were
at risk for compassion fatigue, while 19% were at risk
for burnout. On the other hand, in another study
involving a sample of 70 novice and seasoned Critical
Incident Stress Management (CISM) responders, the
majority of participants were at low risk for
compassion fatigue and burnout, with approximately
77% exhibiting a moderate level of resilience (Burnett,

2017). One reason for these differences may be
variations in the resilience of respondents.

Resilience

Even though most people have been exposed to at least
one adverse incident in their lifetime (Kilpatrick et al.,
2013, Ozer, Best, Lipsey, & Weiss, 2003), they
respond to these events in different ways. For
instance, some individuals may resist manifestations
of psychological and behavioral impairment, while
others will exhibit distress for a short time but are able
to bounce back. Still others will experience
impairment to the point of significant life distress and
dysfunction (Everly, 2017; Kaminsky, McCabe,
Langlieb, & Everly, 2007). Psychological factors play
an important role in well-being and the prevention of
illness (Batelaan, Seldenrijk, Bot, van Balkom, &
Penninx, 2016; Gana, Alaphilippe, & Bailly, 2004;
Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000;
Taylor, Lerner, Sherman, Sage, & McDowell, 2003);
resilience in particular is an important factor
associated with overcoming stress and adversity
(Masten, 2011; Rutter, 2001; Werner & Smith, 1982).
One form of resilience is the ability to maintain stable,
healthy levels of psychological and physical
equilibrium after exposure to a trauma or loss through
multiple pathways (Bonanno, 2004). Resilient people
(including groups, organizations, and entire
communities) may be initially shaken by an adverse
experience but tend to quickly and effectively keep
moving forward, maintaining the ability to function
over time, and experiencing positive emotions despite
the experience (Bonanno, Papa, & O’Neill, 2001;
Everly, 2012; Kaminsky et al., 2007). Everly (2017)
refers to this as “reactive resilience.” Hence, studies
have suggested that there are multiple ways people can
exhibit resilience after experiencing an adverse event
including setting realistic expectations, fostering
social support, engaging in positive cognitions and
optimism, and building self-efficacy (Everly, 2012;
Luther, Doernberger, & Zigler, 1993; Rutter, 1987).
Hardiness, self-enhancement, repressive coping,
and positive emation and laugher are also important
pathways to resilience (Bonanno, 2004; Bonanno &
Keltner, 1997; Bonanno, Noll, Putnam, O’Neill, &
Trickett, 2003; Fredrickson & Levenson, 1998).
When these precede a traumatic event, in a sense
preparing people to recover from setbacks, resilience
takes on a form described as “proactive resilience.”
Hardy people, for instance, tend to cope better with
stress than their less hardy counterparts (Florian,
Mikulincer, & Taubman, 1995; Kobasa, Maddi, &
Kahn, 1982), as do individuals who practice self-
enhancement are better adjusted, have better social
support systems in place, and are seen as more positive
(Bonanno, Field, Kovacevic, & Kaltman, 2002;
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Bonanno, Rennicke, & Dekel, 2005). This pre-
existing dispositional resilience (a trait of hardy
people) is correlated with a lower level of
psychological distress and can serve as a buffer against
the influence of daily hassles on psychological distress
and the lingering change in distress over time
(Pinquart, 2009).

Still there are other characteristics that may
influence resilience: time, the context of the adverse
event, age, gender, and culture (Conner & Davidson,
2003). Thus, Bonanno (2004) has suggested that
resilience research should focus on functional
resilience—how resilience develops over the human
lifespan, and which factors promoting resilience can
be used to improve it.

The Theoretical Framework of
Psychological Body Armor

Everly (2017) organized proactive and reactive
resilience within the framework of Psychological
Body Armor (PBA). Everly defines PBA as a “unique
form of human resilience” that consists of two
essential pathways: proactive resilience (one’s
immunity to crisis reactions) and reactive resilience
(one’s ability to bounce back from adverse life
experiences). According to Everly (2017), three
mechanisms are primary in building proactive
resilience: (1) setting realistic expectations about
significant challenges or threats, (2) fostering active
optimism and self-efficacy, and (3) enhancing
neurophysiological immunity. Reactive resilience is
primarily driven by establishing supportive
interpersonal relationships, fostering positive self-
fulfilling prophecies, having access to formal crisis
intervention services, and focusing on physical health.
From Everly’s perspective it is important to note that
by applying the PBA framework, “stress arousing,
repetitive interpretations can be replaced by
empowering beliefs and actions BEFORE stress
becomes excessive (proactive resilience) AND ...
even if distress and dysfunction arise they can be
muted and mitigated (via reactive resilience)” (Everly,
2017, p. 27).

Components of Proactive Resilience in PBA

Based on the neurological functions of the limbic
system and their impact on the development of
resilience, Everly (2017) suggests proactive resilience
(immunity) can be strengthened by creating realistic
expectations, fostering active optimism and self-
efficacy, and enhancing neurophysiological immunity.
One key aspect of setting realistic expectations is self-
acceptance. People who exhibit high self-acceptance
have a realistic, positive orientation of self, feel that
they can actively participate in changing the

environment or situation, are confident in their
abilities to overcome obstacles, make use of resources,
and view hardships as an opportunity to learn and
grow (Alvord & Grados, 2005). Self-compassion (an
adaptive way of relating to self) in adults and
adolescents is strongly correlated with well-being
(Neff & McGehee, 2009). For example, when people
face socially stigmatized obstacles to communication
(in this case, stuttering), lower self-acceptance is
related to lower levels of resilience (Plexico, Erath,
Shores, & Burrus, 2019)

Self-efficacy is a person’s belief in their own
capabilities to successfully implement change for
themselves or on behalf of others when experiencing
adversity (Bandura, 1997). Although self-acceptance
is associated with self-efficacy, having a purpose in
life that consist of having goals and directness in life,
along with having objectives and aims for living is also
an important aspect of self-efficacy. Indeed, purpose
in life has been found to significantly correlate with
resilience (Nygren et al., 2005). One illustrative study
found that people who scored higher on resilience and
purpose in life scales were more tolerant or had an
enhanced habituation to painful stimuli—a proxy for
perseverance (Smith et al., 2009).

Studies have associated resilience with optimism
and other positive emotions (e.g., Cohn et al. 2009;
Fredrickson, 2006; Fredrickson, Tugade, Waugh, &
Larkin, 2003; Tugade & Fredrickson, 2004; Youssef
& Luthans, 2007).

Seligman (1998) defines optimism as an
attributional style that can be learned and helps an
individual to view negative events as temporary,
external, and situation-specific. Optimism is linked
with recovery from illness and disease (e.g., Schou,
Ekeberg, & Ruland, 2005) and coping with difficult
life events (e.g., Carver et al., 1993). However,
optimism is also a component of happiness (a sense of
joy, contentment, or positive well-being that is
combined with a sense that life is meaningful and
worthwhile (Lyubomirsky, 2007). Research has
shown that intentionally engaging in optimistic
thinking and other positive activities has the potential
to improve one’s level of happiness for a significant
period of time (Lyubomirsky, King, & Diener, 2005;
Lyubomirsky, Dickerhoof, Boehm, & Sheldon 2011;
Lyubomirsky & Layous, 2013).

Finally, religious and spiritual involvement are
associated with well-being and maintaining resilience
among those who have experienced or survived
traumatic events (Fernando & Ferrari, 2011; Greeff &
Joubert, 2007; Manning, 2013; Pargament, Koenig,
Tarakeshwar, & Hahn, 2001; Smith, Pargament,
Brant, & Oliver, 2000;). For example, engaging in
mind-body-type spiritual relaxation activities (i.e.,
repetitive prayer, meditation, yoga, guided imagery,
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etc.) helps to reduce excessive stress arousal (Benson,
1983; Dusek et al., 2008; Hartwick & Kang, 2013;
Robins, Keng, Ekblad, & Brantley, 2012; Saatcioglu,
2013).

Components of Reactive Resilience in PBA

Just as with proactive resilience, Everly (2017) derives
several mechanisms associated with effectively
building one’s ability to rebound when faced with
adversity (reactive resilience) from neuroscience.
These mechanisms include establishing authentic
supportive interpersonal relationships, cultivating a
positive self-fulfilling prophecy, having access to
formal crisis intervention services, and fostering
physical health through physical fitness, nutrition, and
quality rest and sleep.

One of the most effective methods to strengthen
reactive resilience is through establishing supportive
interpersonal  relationships. Social support s
associated with increased physical and psychological
well-being, including adaptive functioning (e.g., Chu,
Saucier, & Hafner, 2010; Criss, Pettit, Bates, Dodge,
& Lapp, 2002; Guest, 2017; Haber, Cohen, Lucas, &
Baltes, 2007; Willis, 1985). Furthermore, fostering
authentic and mutual relationships are associated with
less psychological distress and elevated resilience
(Hartling, 2008; Mereish & Poteat, 2015; Wilks &
Croom, 2008).

Self-fulfilling prophecies can also build
resilience in response to trauma—how people believe
that they will respond to adversity (i.e., believing that
they will bounce back versus believing that they will
fail) will increase the chances of that outcome
occurring. This also applies to people’s perceptions of
stress and the coping resources available, which often
affect health and psychological well-being outcomes
(Lazarus & Folkman, 1984). Perceptions of
heightened risk associated with a stressful event may
increase psychological distress, especially if coping
mechanisms are limited or ineffective (Schwartz,
Lerman, Miller, Daly, & Masny, 1995). For example,
Keller etal., (2012) found that high levels of stress and
perceptions that stress negatively affects health were
each associated with poor physical and mental health,
and Hemenover (2003) found that disclosing a
traumatic life event increased positive self-perceptions
and decreased psychological distress. The relationship
between perceptions and resilience is likely bi-
directions—resilience serves as a buffer against
perceived stress (Friborg et al., 2006; Kemper, Mo, &
Khayat, 2015) and both perceived stress and resilience
are predictors of life satisfaction (Abolghasemi &
Varaniyab, 2010).

Physical well-being is an important component
of a person’s ability to rebound in the face of adversity.
Studies have shown that participating in regular

exercise and/or spontaneous physical activity bestows
resilience, thereby buffering against stress-related
diseases and increases positive mood and
psychological well-being (Childs & de Wit, 2014;
Deuster & Silverman, 2013; Fox, 1999; Silverman &
Deuster, 2014; Strohle, 2009). Moreover, research has
also shown that sleep quality is negatively associated
with exposure to abuse and trauma and PTSD—and
positively with resilience and reduced symptoms of
depression and anxiety (e.g., Chambers & Belicki,
1998; Germain, 2013; Hamilton, Nelson, Stevens, &
Kitzman, 2007; Kemper, Mo, & Khayat, 2015).
Finally, physical well-being in the area of nutrition
(more specifically, dietary behaviors) is associated
with well-being outcomes (Hong & Peltzer, 2017;
Mandleco & Peery, 2000). Increased frequency of
consuming fast food and soda are associated with
PTSD symptoms among women (Hall, Hoerster, &
Yancy, 2015), while good nutrition along with
psychosocial stimulation can work together to advance
protective factors and mitigate deficiencies in
cognitive, motor, social, and affective functioning,
increasing adaptation to adverse experiences
(Yousafzai, Rasheed, & Bhutta, 2012).

Present Study

Using the PBA as a theoretical framework, we
conducted an exploratory research study that
examined the makeup of the proactive and reactive
resilience pathways using two different analytic
approaches. We measured the range proposed PBA
mechanisms for both aspects of resilience (proactive
and reactive) and examined the contributions of those
mechanisms to resilience in two ways. In order to
explore which well-being and behavioral action
variables best uniquely predict strong resilience
capacity for each aspect of resilience in a regression
model, we conducted separate hierarchical linear
regressions for the proactive and reactive mechanisms.
We then explored which combinations of mechanism
variables might form consistent pathways to resilience
in two separate set-theoretic analyses allowing for
equifinality of solutions.

Methodology
Participants

We collected data from 202 participants who
completed the PBA measures through Amazon’s
Mechanical Turk (MTurk). We required that
participants be 18 years of age or older and reside in
the United States in order to be included in this study;
we compensated participants $0.50 for completing the
study.

Forty-eight percent of participants were female
(n =97) and 52% were male (n = 105). The mean age
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of participants was 37.7 years (SD = 11.6) and ranged
from 22 to 76 years. Eighty-five percent of
participants identified themselves as White (non-
Hispanic), 7% were African American, 4% were
Asian/Pacific Islander, 3% were Latino, and 1% were
American Indian/Alaskan Native. Forty-eight percent
were married, 25% were single, 16% were in a dating
relationship, 6% were divorced, 4% were engaged,
and 1% were widowed. Around 44% had graduated
from college, 20% had some college experience, 18%
had completed a post-graduate degree, 8% had
graduated high school, 8% had trade/technical/
vocational training, and 2% had done some post-
graduate work. Eighty-eight percent of participants
had an annual household income between $20,000 and
$150,000 with a relatively even distribution between
$20,000 to $80,000 and a median of $55,000. Of the
202 participants, 53% identified themselves as not
belonging to any religious affiliation, 25% were
Protestant, 20% were Catholic, 1% were Seventh-day
Adventist, 1% were Muslim, and 1% were Hindu.

Overall Resilience Measure

We measured overall resilience using the 10-
item self-report Connor-Davidson Resilience Scale
(CD-RISC10; Campbell-Sills & Stein, 2007). The
CD-RISC10 measured participants’ perceived ability
to cope with adversity. Participants rate their
agreement with 10 statements that apply to them over
the last month (e.g., “I can deal with whatever comes
my way” and “I tend to bounce back after illness,
injury, or other hardships™) on a 5-point scale ranging
from 0 (not true at all) to 4 (true nearly all the time).
Responses on all items are summed to provide a total
score, with higher scores indicating greater resilience.
The CD-RISC10 has demonstrated good convergent,
discriminant and predictive validity, decent test-retest
reliability, and good internal consistency with a
Cronbach’s alpha of .89 (Conner & Davidson, 2003).

Proactive Resilience Mechanism Measures

Scales of Psychological Well-Being (PSW). The
Scales of Psychological Well-Being (Ryff, 1989)
originally consisted of 20 items per scale that
measured six dimensions of psychological well-being
(i.e., autonomy, environmental mastery, personal
growth, positive relationships with others, purpose in
life, and self-acceptance). Later, Ryff developed
shorter 14-item, 9-item and 3-item versions of the six
scales. This study used only the 9-item Positive
Relationship with Others (PRWO), Purpose in Life
(PL), and Self-Acceptance (SA) scales. Each scale
asked participants to respond to items on a 6-point
scale ranging from 1 (strongly disagree) to 6 (strongly
agree). Items on these scales included “Most people
see me as loving and affectionate (PRWO scale)”, “I

have a sense of direction and purpose in life (PL
scale)”, and “In general, I feel confident and positive
about myself (SA scale)”. Several of the items on each
scale are reversed coded. Scores for each scale range
from 9 to 54, with higher scores being indicative of the
psychological well-being construct dimension being
measured.  Content validity for the theoretical
framework for each of the six psychological well-
being dimension scales has been well-established in
numerous studies (see Ryff, 1989; Ryff & Keyes,
1995; Ryff & Singer, 2006, 2008; Ryff, 2014).
Internal consistency for each of the three scales used
in the study are good at .88 (PRWO), .88 (PL), and .91
(SA)(Ryff, n.d.).

Subjective Happiness Scale (SHS). The 4-item
SHS (Lyubomirsky & Lepper, 1999) was a self-report
measure of participants’ then current state of
happiness. Participants respond to four items on a 7-
point scale—for example, “In general, I consider
myself ...” either 1 (not a very happy person) to 7 (a
very happy person) and “Compared to most of my
peers, | consider myself ...” either 1 (less happy) to 7
(more happy). A composite score (ranging from 1 to
7) is computed by averaging responses on all four
items after reverse coding the fourth item. Internal
consistency is good to excellent (ranging from .79 to
.94), while test-retest reliability is stable over time
(ranging from .55 to .90; Lybubomirsky & Lepper,
1999). The SHS has also demonstrated good
convergent and discriminant validity (Lybubomirsky
& Lepper, 1999).

Spirituality. A single-item self-report spirituality
question measured how often participants engaged in
spiritually related activities. Participants responded to
the statement “How often do you practice spiritual
related activities, such as prayer, meditation, yoga,
etc.?” on a 6-point scale, ranging from 1 (never)
through 2 (several times a month), 3 (once a week), 4
(two or more times a week), and 5 (once a day), to 6
(more than once a day).

Reactive Resilience Pathway Measures

Perceived Stress Scale (PSS). The 2-item self-
report PSS (Buchanan & McConnell, 2017) measured
participants’ levels of perceived stress. Participants
responded to the statement “I consider myself ”
on a 7-point scale ranging from 1 (not a very stressed
person) to 7 (a very stressed person), and then to the
statement “I consider myself ” on a 7-point scale
ranging from 1 (less stressed) to 7 (more stressed). We
calculated the mean of these two items—Iarger scores
are indicative of higher perceived stress. Buchanan
and McConnell (2017) reported good internal
consistency for these two items (.92).

Brief Symptom Inventory 18 (BSI-18). The 18-
item BSI-18 (Derogatis, 2001) is a self-report
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screening measure for psychological distress.
Participants were asked to rate 18 statements (e.g.,
“Feeling no interest in things” and “Thoughts of
ending your life”) that they considered distressing or
bothersome to them during the past seven days on a 5-
point scale ranging from O (not at all) to 4 (extremely).
The BSI-18 contains three subscales (Somatization,
Depression and Anxiety) containing six items for each
dimension—however, we used the total score or
global severity index (GSI), which is calculated by
summing the score on all items. Raw scores thus range
from 0 to 72 and can be converted to a T score for
interpretation. Higher scores are indicative of greater
psychological distress. The BSI-18 has demonstrated
good convergent-discriminant and predictive validity,
good test-retest reliability, and satisfactory internal
consistency with a GSI alpha coefficient of .89 and
subscale coefficients ranging from .74 to .84
(Derogatis, 2001).

Sleep Quality. A single-item self-report question
assessed participants’ sleep quality. Participants
responded to the statement, “How would you related
your overall sleep quality?” on an 8-point scale,
ranging from O (very poor) to 7 (very good).

Physical Fitness Activity. A single-item self-
report question assessed participants’ regular
engagement in some form of fitness activity.
Participants responded to the statement “How often do
you participate in some form of regular physical
activity, such as exercise, walking, Pilates, strength
training, etc.” on a 5-point scale, ranging from 1
(never), through 2 (several times a month), 3 (once a
week), and 4 (two or more times a week), to 5 (daily).

Nutrition. A 3-item self-report section assessed
participants’ nutrition practices. Participants were
asked to respond to three statements (“I eat three
healthy meals a day,” “On a daily basis, I drink more
than one sugary drink (i.e., soda, energy and sports
drinks, fruit juices, etc.)”, and “On a daily basis, I
drink more than one caffeinated beverage (i.e., coffee,
tea, soda, energy drinks, etc.)”) on an 8-point scale,
ranging from O (not true at all) to 7 (very true).

Procedure

Participants who volunteered to complete the
study signed up online through MTurk and completed
the survey in their web browser. Human Subjects
Review Board approval from the researchers’
institution was obtained prior to initiating the study
(IRB Protocol #17-143).

Results

Data was collected through MTurk and analyzed
utilizing IBM SPSS software. The means, standard
deviation, range and reliability for each measure used
in this study are reported in Table 1.

Table 1. Mean, standard deviation, range, and
reliability scores for all study measures.

Measure M SD Range o
CD-RISC 10 28.1 | 7.22 | 5-40 | .906
BSI-18 119 | 158 | 0-68 | .969
PL 39.1 | 9.16 | 13-54 | .872
PRWO 38.2 | 9.06 | 16 —54 | .699
SA 37.2 | 941 | 10—54 | .896
PSS 574 | 273 | 1.50- | .951

10.5

SHS 189 | 579 | 4-28 | .885
Spiritual 2.67 | 1.82 1-6 -
activity question
Sleep quality 420 | 1.78 0-7 -
question
Physical fithess | 3.56 | 1.32 | 1-5 -
activity question
Nutrition “eat 3.95 | 2.30 0-7 -
three healthy
meals” question
Nutrition “drink | 4.91 | 2.43 0-7 -
... sugary
drink” question
Nutrition “drink | 3.00 | 2.73 0-7 -
... caffeinated
beverage”
guestion

Note. N = 202.

Hierarchical Regression Analysis

We began by exploring the bivariate correlations
between overall resilience and each mechanism
variable. For the proactive resilience mechanisms,
significant positive correlations were observed
between overall resilience and self-acceptance (r =
.62, p < .001), purpose in life (r = .47, p < 0.001),
subjective happiness (r = .64, p < .001), and spiritual
activities (r =.16, p = 0.02). For the reactive resilience
mechanisms, significant positive correlations were
observed between overall resilience and positive
relationships with others (r = .49, p < .001), overall
sleep quality (r = .26, p < .001), and physical fitness
activity (r = .20, p < .001). Significant negative
correlations were also observed between overall
resilience and both perceived stress (r =-.40, p <.001)
and psychological distress (r = -.48, p <.001). There
was no significant relationship observed between
overall resilience and the three nutrition questions:
eating three meals a day (r = .11, p = .11.); daily use
of sugary drinks (r = .14, p = .053); and daily use of
caffeinated beverages (r =-.01, p =.92).

In order to explore the unique effects of
proactive and reactive mechanisms on resilience,
mechanism variables were entered into the regression
models into two steps. The first step for both models
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included well-being mechanisms (i.e. subjective
happiness, self-acceptance, purpose in life, perceived
stress, relationships with others, and overall
psychological distress). The second step included
actions taken by participants for promoting resilience
(sleep  quality,  physical  fitness  activity,
nutrition/eating three meals, nutrition/drinking sugary
drinks, nutrition/drinking caffeinated beverages, and
spiritual practices). For the proactive resilience
model, the total variance explained by the model as a
whole was 45%, F (4, 197) = 40.94, p < .001, while
for the reactive resilience model, the total variance
explained by the model as a whole was 35%, F (8, 193)
= 1291, p < .001. In the second step, action
mechanisms explained less than 1% of additional

variance in overall resilience in the proactive
resilience model, F (1, 197) = 1.512, and only an
additional 3% of the variance in the reactive resilience
model F (5, 193) = 1.767. Thus, well-being
mechanisms were better predictors of overall
resilience than the action mechanisms in both cases--
actions have little relationship to overall resilience
beyond the that of internal states. Self-acceptance and
subjective  happiness were significant unique
predictors of resilience in the full proactive model (see
Table 2), while positive relationships with other and
psychological distress were significant unique
predictors of resilience in the full reactive model (see
Table 3).

Table 2. Hierarchical regression analysis summary for proactive resilience mechanism variables predicting overall

resilience (N = 202).

Step and Predictor Variable B SEB B R? AR? f2
Step 1:
SA 0.20 0.07 0.26** 0.45*** 0.45 0.82
PL 0.08 0.05 0.10 0.45%*** 0.45 0.82
SHS 0.47 0.11 0.38*** 0.45*** 0.45 0.82
Step 2: 0.45 0.004 0.84
Spiritual Practices 0.26 0.21 0.67

Note. *p < 0.05. **p <0.01. ***p < 0.001.

Table 3. Hierarchical regression analysis summary for reactive resilience mechanism variables predicting overall

resilience (N = 202).

Step and Predictor Variable B SE B B R? AR? f2
Step 1:
PRWO 0.25 0.06 0.32%** 0.32%** 0.32 0.57
PSS -0.32 0.20 -0.12 0.32%** 0.32 0.57
BSI-18 -0.11 0.04 -.024** 0.32%** 0.32 0.57
Step 2:
Sleep 0.44 0.20 0.11 0.35* 0.03 0.53
Fitness 0.72 0.34 0.13* 0.35* 0.03 0.53
Nutrition/meals -0.11 0.20 -0.34 0.35* 0.03 0.53
Nutrition/sugary drinks -0.04 0.19 -0.01 0.35* 0.03 0.53
Nutrition/caffeinated -0.81 0.16 -0.03 0.35* 0.03 0.53

Note. *p < 0.05. **p <0.01. ***p < 0.001.

Comparative Qualitative Analysis

Qualitative comparative analysis (QCA) is a set-
theoretic method for identifying all of the
configurations of factors that consistently overlap with
an outcome of interest. An important feature of a set-
theoretic approach is equifinality—inclusion of
multiple paths to an outcome in the solution. This
allows us to explore all of the different configurations
of cases in which participants reported high levels of
resilience for each pathway.

In QCA, there are four possible classifications
for each case given a particular configuration of
factors and a particular outcome. Cases with the target
configuration of factors and the target outcome are
consistent. Those with the target configuration but
with a different outcome are contradictory. The
proportion of target configuration cases with the target
outcome is the consistency of that configuration.
When cases have the target outcome, but not the target
configuration, the cases are labelled as unexplained.
The proportion of cases with the target outcome that
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are consistent is the coverage of that particular configurations might be either logically impossible,
configuration.  The  remaining classification, rare and not observed in our sample size, or were rare
irrelevant, for cases without the target configuration and lower than our threshold of cases. Therefore, the
and without the target outcome does not play a role in first proactive pathway to resilience was the
the scores assigned to a given configuration. QCA configuration of high self-acceptance and high
searches the space of possible consistent happiness, which had a consistency of 98% (142
configurations to find those that most efficiently cover cases) of relevant high resilience cases and coverage
the target outcome by identifying those configurations of 81% of cases with that configuration of factors (see
that minimize contradictory cases and maximize Tables 5). In other words, highly resilience subjects
consistent cases relative to unexplained cases (Marx, have a high sense of self-acceptance and have a high
Rihoux, & Ragin, 2014; Ragin, 1987; Ragin, 2008; degree of happiness. The second proactive pathway
Thiem, 2017). Low consistency is evidence that target configuration (low self-acceptance, high purpose in
factors may be inappropriate for understanding life, and low happiness) had a consistency of 82% (11
pathways to the target outcome; low coverage is cases) but covered only 5% of cases with that
evidence that the set of target factors is incomplete. configuration of factors (see Table 5). Some highly

Truth tables (see Table 4) constructed from our resilient subjects may also have low feelings of self-
dataset for the proactive pathway to resilience found acceptance, have a high sense of purpose in life, and
nine of 16 possible configurations. Specifically, there have a low degree of happiness.

were two levels for each of our four exogenous factors
that represent descriptive factors that are roughly
equivalent to independent variables. The other seven

Table 4. Proactive resilience mechanisms truth table for all configurations with at least four cases.

Exogenous Factors? Consistency® n®
SA PL SHS SPIRIT % ouT

0 0 0 0 47% 0 17
0 0 0 1 50% 0 4
0 0 1 0 50% 0 4
0 1 0 0 82% 1 11
0 1 1 0 57% 0 7
1 0 1 0 100% 1 5
1 1 0 0 67% 0 9
1 1 1 0 98% 1 98
1 1 1 1 100% 1 39

2Exogenous factors defined as follows: SA = self-acceptance (0 = low, 1 = high); PL = purpose in life (0 = low, 1 =
high); SHS = happiness (0 = low, 1 = high); SPIRIT = spiritual (0 = low, 1 = high).

b Consistency is the percentage of cases with (OUT = 1) or without (OUT = 0) the target outcome (high resilience).
¢n = number of cases per configuration.

Table 5. QCA solution for proactive mechanisms with strong resilience as an outcome.

Configurations Consistency? Raw Unique  Consistent
coverage® coverage® Cases
High self-acceptance, high happiness 98% 81% 81% 142
Low self-acceptance, high purpose in life, low 82% 5% 5% 11
happiness
Overall: 97% 86%

2Consistency is the percentage of cases in the high resilience outcome that are also in the configuration identified in
that row.

® Raw coverage is the percentage of cases in that configuration that intersect with the high resilience outcome.
¢Unique coverage is the proportion that only includes cases that are not in any other configuration.

Truth tables (see Table 6) constructed from our other 52 configurations might be either logically
dataset for the reactive pathway to resilience found 12 impossible, rare and not observed in our sample size,
of 64 possible configurations. Specifically, there were or were rare and lower than our threshold of cases.
two levels for each of our six exogenous factors. The Therefore, the reactive pathway to resilience found

CSHR e Vol. 1, No. 2 ® September 2019
93



AN EXPLORATORY STUDY ON PSYCHOLOGICAL BODY ARMOR

that high sleep quality had a consistency of 91% (93
cases) of relevant high resilience cases, and coverage
of 52% of high sleep quality cases (see Tables 7). In
other words, highly resilience subjects have a high
amount of sleep quality. High personal relationships
with others and low psychological distress had a

consistency of 91% (10 cases) of relevant high
resilience cases and coverage of 83% of cases with that
configuration of factors (see Table 7). Some highly
resilient subjects may also have a high quantity of
satisfying relationships with others and have a low
degree of psychological distress.

Table 6. Reactive resilience mechanisms truth table for all configurations with at least four cases.

Exogenous Factors?

PRWO PSS BSI-18 SLEEP
0 0 0 0
0 0 0 1
1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 1
1 0 0 1
1 0 0 1
1 0 0 1
1 0 1 0
1 0 1 1

FIT

Consistency®

NUTRI INV ouT
0 57%
100%
90%
79%
100%
100%
93%
88%
100%
100%
25%
100%

o

0
0
0
0
1
1
0
0
1
1
0

OCORPRORORORFROO
RPORRPRREPRPRRERR

0

nC

31
24

16
27
32

17

2Exogenous factors defined as follows: PRWO = personal relationships with others (0 = low, 1 = high); PSS =
perceived stress (0 = low, 1 = high); BSI-18 = psychological distress (0 = low, 1 = high); SLEEP = sleep quality (0
= low, 1 = high); FIT =fitness (0 = low, 1 = high); NUTRI = nutrition (0 = low, 1 = high).

® Consistency is the percentage of cases with (OUT = 1) or without (OUT = 0) the target outcome (high resilience).

¢ n = number of cases per configuration.

Table 7. QCA solution for reactive mechanisms with strong resilience as an outcome.

Configurations Consistency? Raw Unique  Consistent
coverage® coverage’ Cases
High sleep quality 91% 52% 9% 93
High personal relationships with others, low 91% 83% 40% 10
psychological distress
Overall: 90% 92%

2Consistency is the percentage of cases in the high resilience outcome that are also in the configuration identified in

that row.

b Raw coverage is the percentage of cases in that configuration that intersect with the high resilience outcome.
¢Unique coverage is the proportion that only includes cases that are not in any other configuration.

Discussion

This exploratory study examined how overall
resilience was associated with a set of proposed
mechanism variables within the proactive and reactive
resilience pathways in Everly’s (2017) Psychological
Body Armor framework. We used linear regression to
examine which well-being and action mechanisms
uniquely predicted resilience separately for proactive
and reactive models. We also used a set-theoretic,
equifinal Qualitative Comparative Analysis to identify
configurations of mechanisms that consistently
covered those cases with high resilience.

We found that for the proactive mechanisms,
self-acceptance and happiness were significant unique
predictors of resilience, while for the reactive
mechanisms, positive relationships with others,
psychological distress, and physical fitness activities
were significant unique predictors of resilience.
Similarly, the set-theoretic approach showed a
substantial proactive pathway to high resilience via
high self-acceptance and high happiness, and
substantial reactive pathways to high resilience via
high sleep quality and via high personal relationships
with others and low psychological distress.
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We do note that with the exception of the
nutrition variables, the mechanism variables generally
had a significant relationship with overall resilience
(although correlation coefficients ranged from weak to
strong effect sizes). Although these findings are not
causal, they are consistent with previous studies that
have reported relationships between resilience and
self-acceptance (Alvord & Grados, 2005), purpose in
life (Nygren et al., 2005), happiness (Lyubomirsky &
Della Porta, 2010), spirituality (Manning, 2013),
positive relationships with others (Ozbay, Fitterling,
Charney, & Southwick, 2008), psychological distress
and stress (Keller et al., 2012; Schwartz et al., 1995),
physical fitness (Childs & de Wit, 2014), and sleep
quality (Hamilton et al., 2007). The converging
evidence from our regression and set-theoretic
analyses also supports Everly’s (2017) PBA
framework, suggesting that resilience can be built both
proactively and reactively—a starting point for
responders in the disaster mental health/crisis
intervention response field to promote overall
resilience.

One unexpected finding was the absence of a
relationship between resilience and the three nutrition
questions that assessed eating three healthy meals per
day, daily consumption of sugary drinks, and drinking
more than one caffeinated beverage per day. Previous
research has indicated that habitual consumption of
sugary and caffeinated beverages has detrimental
impact on health, brain functioning, and sleep quality
(Vartanian, Schwartz, & Brownell, 2007; Imamura et
al., 2015; Anjum, Jaffery, Fayyaz, Wajid, & Ans,
2018). In fact, the Dietary Guidelines for Americans
(2010) strongly recommends reducing the intake of
added sugars that are often found in sodas and energy
drinks.  Furthermore, research has suggested that
resilience is more associated with diet quality rather
than the frequency of consuming a specific amount of
meals per day (Lutz et al., 2017; Flérez, Shih, &
Martin, 2014). A plausible reason for the possible lack
of findings in this area is the lack of a standardized
nutrition measure in our study (and the complexity of
measuring nutrition generally). One suggestion for
further research regarding the nutrition variable is to
employ a methodologically valid and reliable food
frequency questionnaire to better assess its association
with resilience along the reactive pathway.

Based on previous research, the present study
posited that self-acceptance, happiness, purpose in
life, spirituality, personal relationships with others,
perceived stress, psychological distress, sleep,
exercise, and nutrition would all be significant
independent predictors in their respective resilience
models. However, contrary to this, stress, sleep,
nutrition, purpose in life, and spirituality were not
significant unique predictors of resilience in the

respective models. Although these variables (with the
exception of nutrition) were found to be significantly
related with resilience in bivariate analyses, they may
not contribute to that aspect of resilience beyond other
mechanisms (Allison, 1999)—this could suggest some
necessary tightening of the definition of mechanisms
for proactive and reactive resilience. Everly did not
identify a specific quantitative or qualitative measure
for each mechanism but did refer to numerous studies
that supported the importance of the mechanism and
connections to the relevant aspect of resilience. A
suggestion for future research would be to continue to
review the mechanisms for each aspect of resilience
and identify measures that are more operationally
representative of the aspect. For instance, along the
proactive resilience pathway there may be a better
measure that quantifies the mechanism of fostering
self-efficacy rather than the having a purpose in life
measure that was used in the present study.

Limitations

One of the limitations of this study is our use of a web-
based crowdsourcing marketplace platform (MTurk)
to collect research data from human subjects. As with
any convenience sample, MTurk samples may not be
representative of the population under study. Because
the survey was done onling, there is also the potential
of subjects rushing through some parts of the study in
order to receive the posted compensation upon
completion of the task. However, there is also
evidence that these issues are no worse than those
faced by traditional survey methods, and that frequent
MTurk workers generally take the survey process
seriously (Lovett, Bajaba, Lovett, & Simmering,
2018).

Another limitation of this study, which is
common with survey research, was the use of self-
reported measures that are often sensitive to bias based
on the subject’s state of mind at that point in time in
response to the prompts of the measure. A third
limitation was the ethnic demographics of the
participating subjects. Most of the subjects in this
study identified themselves as White/Non-Hispanic
(86%), which affects to some degree the
generalizability of these results. Finally, the present
study was conducted on the general public and not
among the CISM and other disaster mental health
responders that are typically associated with the need
to incorporate PBA as a protective tool based on the
work they perform. In other words, while the study
does provide a wealth of information on resilience and
its two pathways regarding the public, it may not be
applicable to trauma responders. Future research
should focus on examining the resilience pathways of
PBA among CISM and other disaster mental
responders in order to better identify more specifically

CSHR e Vol. 1, No. 2 e September 2019

95



AN EXPLORATORY STUDY ON PSYCHOLOGICAL BODY ARMOR

which variable are more predictive of resilience
capacity among this population.

Implications

In alignment with previous research, the current study
found that personal relationships with others,
psychological distress, exercise, self-acceptance, and
happiness were significant predictors of their
respective resilience pathways as well as overall
resilience. Since CISM and other disaster mental
health responders often are exposed to trauma
indirectly—which may make them more vulnerable to
vicarious traumatization (Figley, 1995; McCann &
Pearlman, 1990; Motta, 2008; Pearlman & Saakvitne,
1995)—it is important for them to intentionally engage
in behaviors and activities that strengthen their
resilience capacity. Therefore, responders should
build and nurture a diverse network of personal and
professional social supports, develop and maintain
constructive coping skills that reduces their
psychological distress, participate in some form of a
consistent physical exercise program, and involve
themselves in activities that enhance personal and
professional happiness and self-acceptance.

Lyubomirsky’s (2007) book on happiness
provides an excellent cadre of activities that build
one’s level of happiness. Responders are also strongly
encouraged to attend workshops, conferences and
trainings that enhance their crisis intervention skills, as
well as their stress management and coping capacities
as a way to build self-acceptance. For reactive
resilience, maintaining a strong quality sleep pattern,
nurturing solid personal and professional social
supportive relationships, and engaging in activities
that reduce psychological distress are important to
boost resilience capacity.  Lyubomirsky’s book
provides practical activities that can help in these areas
as well. Responders should also attend professional
conferences, workshops and trainings within the
CISM and disaster mental health response field that
provide opportunities to network and build social
support across a variety of professional disciplines
(i.e., law enforcement, fire services, emergency
medical services, nurses, mental health workers,
clergy, etc.).

Building such support systems for responders is
crucial in terms of having access to resources to turn
to in a deployment for assistance, as well as for
emotional support in the days, weeks and months after
the response has ended. It is also important that after
a deployment, responders participate in a debriefing as
a way to build resilience capacity, promote response
team cohesiveness and reduce vulnerability to
vicarious traumatization, compassion fatigue, and
burnout. Responders should also be encouraged to
practice regular physical activity. Depending on age,

health, and mobility factors, responders should consult
with a trainer to develop a personal physical activity
program that is conducive to their needs to maintain
overall well-being balance. Finally, based on the
correlational findings for both pathways, responders
are encouraged to maintain their faith and spiritual
practices, which are important in strengthening one’s
purpose in life, as well as monitoring and managing
their life stress. Although the nutrition variable was
not significant with resilience in this study, it may still
be important that responders incorporate a daily
nutrition program that supports healthy eating
practices to help reduce their susceptibility to the
physical and mental stressors of trauma work.

In conclusion, our study found evidence-based
support for Everly’s Psychological Body Armor as a
distinctive form of human resilience comprised of two
pathways. By applying this framework, CISM and
other disaster mental health responders can
proactively build a resilience immunity from stress
through engaging in activities that strengthen self-
acceptance and happiness. Furthermore, responders
can also empower their reactive resilience ability to
mitigate and mute arising distress and dysfunction
through practicing optimal sleep quality behaviors, as
well as through investing in positive personal
relationships with others and maintaining a low level
of psychological distress.  As traumatic events
continue to occur, the potential risk for the
development of posttraumatic psychological distress
remains. Therefore, it becomes very important for
CISM and other disaster mental health responders to
incorporate  more evidence-based practices to
empower their resilience capacity to meet this ever-
present challenge.
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