Psychological Medicine (2015), 45, 165-179. © Cambridge University Press 2014
doi:10.1017/50033291714001202

Post-traumatic growth among veterans in the USA:
results from the National Health and Resilience in
Veterans Study

ORIGINAL ARTICLE

J. Tsai'**, R. El-Gabalawy®, W. H. Sledge®, S. M. Southwick®>* and R. H. Pietrzak®*

Y United States Department of Veterans Affairs, New England Mental Illness Research, Education, and Clinical Center, West Haven, CT, USA
2 Department of Psychiatry, Yale University School of Medicine, New Haven, CT, USA

3 Department of Psychology, University of Manitoba, Winnipeg, Manitoba, Canada

*United States Department of Veterans Affairs, National Center for Posttraumatic Stress Disorder, Clinical Neurosciences Division,

West Haven, CT, USA

Background. There is increasing recognition that, in addition to negative psychological consequences of trauma such as
post-traumatic stress disorder (PTSD), some individuals may develop post-traumatic growth (PTG) following
such experiences. To date, however, data regarding the prevalence, correlates and functional significance of PTG in
population-based samples are lacking.

Method. Data were analysed from the National Health and Resilience in Veterans Study, a contemporary, nationally
representative survey of 3157 US veterans. Veterans completed a survey containing measures of sociodemographic, mili-
tary, health and psychosocial characteristics, and the Posttraumatic Growth Inventory-Short Form.

Results. We found that 50.1% of all veterans and 72.0% of veterans who screened positive for PTSD reported at least
‘moderate’ PTG in relation to their worst traumatic event. An inverted U-shaped relationship was found to best explain
the relationship between PTSD symptoms and PTG. Among veterans with PTSD, those with PTSD reported better
mental functioning and general health than those without PTG. Experiencing a life-threatening illness or injury and
re-experiencing symptoms were most strongly associated with PTG. In multivariable analysis, greater social connected-
ness, intrinsic religiosity and purpose in life were independently associated with greater PTG.

Conclusions. PTG is prevalent among US veterans, particularly among those who screen positive for PTSD. These
results suggest that there may be a ‘positive legacy’ of trauma that has functional significance for veterans. They further
suggest that interventions geared toward helping trauma-exposed US veterans process their re-experiencing symptoms,
and to develop greater social connections, sense of purpose and intrinsic religiosity may help promote PTG in this
population.
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Introduction (Tedeschi & McNally, 2011). PTG has become an

increasingly important topic, as scientific understand-
Post-traumatic growth (PTG) is defined as positive, gy 'mp P

i f the eff f h
meaningful psychological changes that an individual ing of the effects of trauma has advanced beyond a

. . . . focus on negative consequences to an emphasis on
can experience as a result of struggling with traumatic

and stressful life events (Zoellner & Maercker, 2006).
PTG includes developing an increased appreciation

psychological well-being and growth (Seligman &
Csikszentmihalyi, 2000; Linley & Joseph, 2004; Wood
& Tarrier, 2010).
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of life, greater sense of personal strength and se PTG has been reported among individuals who have

understanding, renewed appreciation for intimate rela- . . .
. . - .. . experienced a broad range of traumas, including
tionships, and positive spiritual changes (Tedeschi

et al. 1998). To date, however, the large body of studies
documenting the negative sequelae of trauma vastly

outnumbers the few studies that have examined PTG

ex-prisoners of war (Sledge ef al. 1980; Feder et al.
2008), assault survivors (Kleim & Ehlers, 2009), college
students (McCaslin et al. 2009), war veterans (Pietrzak
et al. 2010), refugees (Powell et al. 2003), and indivi-
duals with various medical conditions and injuries
(Garnefski et al. 2008; McCaslin ef al. 2009). These stu-
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dies have found that up to 50% of trauma survivors re-
port at least a ‘moderate’ degree of PTG in one or more
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life domains. However, these studies used a range of
measures to capture PTG (Zoellner & Maercker,
2006), only some of which have been validated, such
as the Posttraumatic Growth Inventory-Short Form
(PTGI-SF; Cann et al. 2010).

Despite a growing body of research on PTG, the re-
lationship between post-traumatic stress disorder
(PTSD) symptoms and PTG remains unclear. One re-
view found there was no systematic relationship be-
tween PTSD and PTG, with correlation coefficients
ranging from r=-0.2 to r=0.2 (Zoellner & Maercker,
2006). A more recent meta-analytic review reported
that while there was a significant linear relationship
between PTSD and PTG, there was a significantly
stronger curvilinear relationship (Shakespeare-Finch
& Lurie-Beck, 2014). However, none of the studies in-
cluded in the review was based on a large population-
based sample of trauma survivors and none examined
PTG in relation to specific PTSD symptom clusters,
such as the five-factor model of PTSD symptoms
(Elhai et al. 2011; Wang et al. 2011; Pietrzak et al.
2012; Tsai et al. 2012). Research using validated PTG
measures in population-based samples with diverse
trauma and clinical histories, and that examine specific
PTSD symptom clusters may help clarify the nature of
the association between PTSD and PTG.

In addition to PTSD, several sociodemographic and
psychosocial factors have been linked to PTG. Factors
associated negatively with PTG include older age at
the time of trauma, depression, social constraint (i.e.
blocking self-disclosure of intrusive thoughts) and dis-
ruptions in social activities (Cadell et al. 2003; Powell
et al. 2003; Zoellner & Maercker, 2006; Jim &
Jacobsen, 2008; Kimhi et al. 2010). Factors associated
positively with PTG include perceived social support,
optimism, extraversion, spirituality, and effort/per-
severance (Shaw et al. 2005, Feder et al. 2008;
McCaslin et al. 2009; Prati & Pietrantoni, 2009;
Pietrzak et al. 2010). However, most of these studies
have examined these selected constructs in isolation.
Consequently, little is known about which factors,
when considered in a multivariable context, are
uniquely linked to PTG. Further, other protective
psychosocial factors such as community integration,
active life-style, and altruism, which are negatively re-
lated to psychopathology (Pietrzak & Cook, 2013),
have not been evaluated in relation to PTG. An ad-
ditional limitation of extant research on PTG is that
most studies have recruited relatively small con-
venience samples of select trauma-exposed samples,
(Pietrzak et al. 2010).
Consequently, it remains to be determined whether

such as war veterans
results of these studies are generalizable to larger
population-based samples of trauma survivors with
more varied trauma histories.
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To our knowledge, there has been no study of PTG
and its correlates in any nationally representative sam-
ple. Veterans are an ideal group in which to study PTG
given their relatively high rate of exposure to poten-
tially traumatic events, their high proportional rep-
resentation in the general US population, public
concern for their health and well-being, and ongoing
efforts to prepare soldiers for trauma in the military
and to facilitate pathways for PTG after discharge
(Tedeschi & McNally, 2011).

We had five aims in this study: (1) to evaluate the
prevalence of PTG in a large, contemporary, nationally
representative sample of US veterans; (2) to examine
the relationship between PTSD symptoms and PTG;
(3) to assess the functional significance of PTG; (4) to
explore types of traumas that are independently re-
lated to PTG; and (5) to characterize how a comprehen-
sive set of demographic, military, medical and
psychosocial factors relate to PTG in this population.
We hypothesized that PTG would be prevalent in
about half of the sample and curvilinearly related to
PTSD symptoms, that PTSD with PTG would be asso-
ciated with better functioning than PTSD without PTG,
and that psychosocial factors such as social connected-
ness and spirituality would be independently related
to PTG.

Method
Sample

The National Health and Resilience in Veterans Study
(NHRVS) is a nationally representative survey of 3157
US veterans conducted during October—December
2011. Participants completed a 60-min confidential
web-based survey. The NHRVS sample was drawn
from a research panel of more than 80000 households
maintained by GfK Knowledge Networks, Inc., a sur-
vey research firm that uses KnowledgePanel®, a
probability-based, online survey panel of a nationally
representative sample of US adults that covers
approximately 98% of US households (details regard-
ing the KnowledgePanel® sampling methodology
may be found elsewhere; GfK Knowledge Networks,
2013). Of the 4750 veterans sampled for the NHRVS,
3408 (71.7%) completed a screening question to
confirm their current or past active military status. Of
these 3408 respondents, 3188 (93.5%) confirmed their
current or past active military status and 3157
(92.6%) confirmed this status and completed the sur-
vey. Households were provided with access to the
Internet and computer hardware if needed. To permit
generalizability of study results to the entire popu-
lation of US veterans, post-stratification weights were
applied based on demographic distributions (i.e. age,
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gender, race/ethnicity, education, census region, and
metropolitan area) from the most contemporaneous
October 2010 Current Population Survey (United
States Census Bureau, 2010). Although we utilized
data from the full NHRVS sample in this study, analy-
ses related to PTG were limited to the 2719 veterans
who reported at least one potentially traumatic event
and completed the PTGI-SF. All participants provided
informed consent and the study was approved by
Subcommittee of the VA
Connecticut Healthcare System.

the Human Subjects

Assessments
Trauma history and PTSD

The Trauma History Screen (THS; Carlson et al. 2011) is
a self-report measure that assesses the lifetime occur-
rence of 13 potentially traumatic events, including
early life traumas such as physical or sexual assault
during childhood; as well as traumas that more com-
monly occur in adulthood, such as motor vehicle acci-
dents, military combat, and unexpected loss of a loved
one. An additional event, life-threatening illness or
injury, was added.

The PTSD Checklist - Specific Stressor Version
(PCL-S; Weathers et al. 1993) is a 17-item screening in-
strument based on Diagnostic and Statistical Manual
for Mental Disorders-fourth edition (DSM-IV; APA,
2000) criteria for PTSD. In the current study, we
administered the PCL-S, which asked about lifetime
and past-month symptoms related to respondents’
‘worst’ stressful experience on the THS. Scores on the
PCL-S range from 17 to 85. A positive screen for
PTSD was operationalized as a total PCL-S score
>44 (Blanchard et al. 1996). Cronbach’s a’s on past-
month and lifetime PCL-S items were both 0.95.

PTSD symptom clusters were based on a five-factor
model of PTSD symptoms (Elhai et al. 2011) that con-
sists of re-experiencing (¢=0.90), avoidance (¢=0.71),
emotional numbing («=0.85), dysphoric arousal
(@=0.80) and anxious arousal symptoms (a=0.81).
This five-factor model is increasingly being recognized
as providing a better representation of PTSD symptom
dimensions than the three-factor model of the DSM-IV
and alternative four-factor models, which do not dif-
ferentiate between dysphoric and anxious arousal
symptoms (Wang et al. 2011; Pietrzak et al. 2012; Tsai
et al. 2012; Armour et al. 2013).

PTG

The PTGI-SF (Cann et al. 2010) is a 10-item validated
instrument that assesses perceptions of positive
psychological changes as a result of struggling with
challenging life circumstances. Respondents were
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asked to refer to their self-nominated ‘worst’ stressful
event assessed by the THS and rate items such as
‘I changed my priorities about what is important in
life” on a scale from 0 (‘I did not experience this
change’) to 5 (‘I experienced this change to a very
great degree’). Items are summed for a total score,
which reflects overall perceptions of positive psycho-
logical changes related to a particular stressful life
event. The PTGI-SF total score (a=0.95) is comprised
of scores reflecting five domains/subscales of PTG, in-
cluding development of more intimate relationships
(2=0.84), recognition of new possibilities or paths for
one’s life (a#=0.85), greater sense of personal strength
(2=0.89), greater spiritual development (a=0.92) and
greater appreciation of life (=0.80).

Health-related functioning

The Short Form eight-item Health Survey (SF-8;
QualityMetric, 2014) is a validated, abbreviated ver-
sion of the SF-12 (Ware et al. 2002), one of the most
widely used measures of health-related functioning.
A sample item is: ‘How much bodily pain have you
had during the past month?’. Standardized physical
and mental component summary scores, which range
from 0 to 100, are computed; a score of 50 represents
the average level of functioning in the general popu-
lation, with each 10-point interval representing one
standard deviation. Higher scores reflect better func-
tioning.

Other correlates

A broad range of medical, psychiatric, cognitive and
psychosocial variables was assessed (see Table 1).
Over 15 different validated measures were used,
which have been described elsewhere (Pietrzak &
Cook, 2013). A principal components factor analysis
with varimax rotation was conducted to reduce the
number of variables and group them into orthogonal
factors. In all, eight factors were identified and labeled
as physical health, mental health, substance abuse,
protective psychosocial characteristics, social connect-
edness, altruism, spirituality, and active life-style.
All item loadings on these factors were >0.40,
yielding factors similar to a previous study of an
older adult subset of the NHRVS sample (Pietrzak &
Cook, 2013).

Data analysis

First, descriptive statistics were computed for the
total sample and the subsample of veterans who
screened positive for PTSD. All analyses were based
on the weighted sample, although raw counts were
provided in descriptive statistics. Second, bivariate
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Table 1. Sociodemographic, military, trauma, physical health, mental health, substance use, personality and other psychosocial characteristics
of the sample

Correlation between
total sample

characteristics
Total sample Lifetime PTSD and total PTGI-SF
(n=3157) (n=348) score

Sociodemographic characteristics
Age, years 60.26 (15.01) 50.51 (14.27) —0.04
Male gender, n (weighted %) 2836 (90.64) 231 (77.97) 0.10**
Caucasian race/ethnicity, n (weighted %) 2638 (76.16) 229 (65.47) —0.10**
College or higher education, n (weighted %) 2674 (66.74) 268 (75.48) 0.02
Married/living with partner, n (weighted %) 2482 (75.58) 206 (59.99) —0.03
Household income >$60000/year, n (weighted %) 1647 (43.97) 115 (31.19) —0.07**
Retired, n (weighted %) 1872 (59.25) 186 (59.75) 0.01

Military characteristics
Enlisted in military, n (weighted %) 2717 (87.67) 279 (93.87) 0.03
Time served in military, years 6.95 (7.32) 7.19 (7.45) —0.01
Positive effect of military on life 2.16 (1.45) 3.11 (2.19) —0.08**
Combat exposure, n (weighted %) 1105 (34.55) 146 (49.92) 0.07*

Theater of operations (assessed only in combat veterans),

n (weighted %)
World War I 57 (1.81) 2 (0.57) 0.01
Korean War 127 (4.02) 0 (0.00) —0.03
Vietnam War 521 (16.50) 74 (21.26) 0.06*
Persian Gulf War 123 (3.90) 30 (8.62) 0.01
Iraq/Afghanistan War 182 (5.76) 48 (13.79) 0.03
Other 68 (2.15) 18 (5.17) 0.02

Trauma characteristics
Number of traumatic life events 3.38 (2.80) 6.82 (3.23) 0.20%*
PCL-S score, lifetime 27.51 (12.51) 56.48 (10.04) 0.25**
PCL-S score, past month 24.20 (11.33) 45.86 (16.05) 0.20**

PTG?

Total PTGI-SF sum 17.11 (14.18) 23.35 (14.09) -
Any ‘moderate’ to ‘very great’ PTG on any subscale, 1363 (50.13) 248 (72.04) -

n (weighted %)
Relation to others, n (weighted %) 714 (26.26) 116 (33.65) -
New possibilities, n (weighted %) 704 (25.87) 136 (39.42) -
Personal strength, n (weighted %) 933 (34.32) 173 (50.15) -
Spiritual change, n (weighted %) 751 (27.63) 140 (40.56) -
Appreciation of life, n (weighted %) 895 (32.93) 191 (55.34) -
Physical health factor” - 0.79 (0.158) 0.12**
Total no. of medical conditions 2.59 (2.01) 3.42 (2.57) 0.11**
Any disability in activities of daily living, n (weighted %) 113 (3.71) 38 (13.78) 0.07**
Any disability in instrumental activities of daily living, 367 (12.44) 103 (35.13) 0.08**

n (weighted %)

Mental health factor =< 1.68 (1.65) 0.10**
Positive screen for current depression, n (weighted %) 212 (7.85) 104 (46.16) 0.05*
Positive screen for current generalized anxiety, n (weighted %) 202 (8.00) 98 (45.35) 0.07**

Substance abuse factor =€ 0.70 (1.15) 0.12**
Lifetime alcohol abuse/dependence, n (weighted %) 1284 (42.15) (64.31) 0.08**
Lifetime drug use disorder, n (weighted %) 386 (13.39) (33.47) 0.07**
Lifetime nicotine dependence, n (weighted %) 582 (19.43) (29.41) 0.05*
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Correlation between
total sample
characteristics

Total sample Lifetime PTSD and total PTGI-SF
(n=3157) (n=348) score
Personality characteristics
Extraversion subscale 4.05 (1.41) 3.70 (1.56) 0.11**
Agreeableness subscale 5.07 (1.22) 4.46 (1.37) 0.13**
Conscientiousness subscale 5.67 (1.17) 5.04 (1.39) 0.07**
Emotional stability subscale 5.22 (1.35) 4.01 (1.61) 0.05*
Openness to experiences subscale 4.94 (1.18) 4.71 (1.36) 0.13**
Protective psychosocial characteristics factor = —0.68 (1.27) 0.18**
Purpose in Life Test 21.39 (4.52) 18.10 (6.07) 0.18**
Gratitude Questionnaire 6.10 (1.18) 5.41 (1.73) 0.19**
Community integration 4.26 (1.73) 2.95 (1.82) 0.10**
Personal optimism 4.76 (1.47) 3.78 (1.81) 0.14**
Curiosity/exploration 5.18 (1.36) 4.66 (1.77) 0.18**
Social connectedness factor =€ —0.91 (0.92) 0.02
No. of close friends and relatives 8.36 (9.53) 4.45 (5.83) 0.10**
Secure attachment, n (weighted %) 2271 (70.00) 87 (24.06) 0.02
Medical Outcomes Study Social Support scale 19.31 (5.12) 15.47 (6.19) 0.10**
Altruism factor =< 0.13 (0.98) 0.05
Volunteer on weekly basis, n (weighted %) 1200 (36.40) 89 (29.18) 0.11**
Altruism more than 10 times per year, n (weighted %) 1328 (40.60) 147 (46.39) 0.10**
Spirituality factor = —0.20 (0.96) 0.28**
Attend church few times monthly or more, 1 (%) 1256 (37.70) 95 (25.19) 0.19%*
Private spiritual activities once per week or more, 1 (%) 1302 (38.77) 123 (31.58) 0.28**
Intrinsic religiosity 10.07 (3.90) 9.72 (4.03) 0.34**
Active life-style factor =< 0.05 (1.03) 0.04
No. of days of sports or exercise per week 2.55 (2.33) 2.23 (2.40) 0.03
No. of days of reading per week 3.91 (2.71) 3.66 (2.77) 0.02
No. of days of writing per week 1.29 (1.95) 1.78 (2.29) 0.09**
No. of days of using computer per week 5.87 (1.92) 5.73 (2.12) 0.00

Data are given as weighted mean (standard error) unless otherwise indicated.
PTSD, Post-traumatic stress disorder; PTGI-SF, Posttraumatic Growth Inventory-Short Form; PCL-S, Posttraumatic Stress

Checklist-Specific Version; PTG, post-traumatic growth.

? PTG was only assessed among veterans who reported a potentially traumatic event and responded to PTG items

(n=2719).

P Over 15 different validated measures were used to assess physical and mental health, substance abuse, personality
characteristics, protective psychosocial characteristics, social connectedness, altruism, spirituality and life-style. These measures
included the Patient Health Questionnaire-4 (Kroenke ef al. 2009), Mini-International Neuropsychiatric Interview (Sheehan
et al. 1998), Medical Outcomes Study Social Support Scale (Sherbourne & Stewart, 1991), Purpose in Life Test-Short Form
(Schulenberg et al. 2011), Duke University Religion Index (Koenig & Bussing, 2010) and others. Other measures and details
have been described in a previous report (Pietrzak & Cook, 2013).

“Because the factor analysis was conducted on the total sample, the factor scores for the total sample would all have a

mean of 0.00 (standard deviation=1.00).
*p<0.01, **p<0.001.

correlations were conducted between demographic,
trauma-related, and health and psychosocial variables,
and PTGI-SF scores to identify factors associated
with PTG.

https://doi.org/10.1017/50033291714001202 Published online by Cambridge University Press

To evaluate the nature of the association between
PTSD symptoms and PTG, hierarchical regressions
were conducted testing the linear, quadratic and
cubic effects of PCL-S scores on PTGI-SF scores,


https://doi.org/10.1017/S0033291714001202

170 ]. Tsai et al.

controlling for the number of lifetime potentially trau-
matic events. Lifetime PCL-S scores were standar-
dized, and then squared and cubed to create
quadratic and cubic growth terms, respectively. Then,
in a hierarchical regression, standardized PCL-S scores
and the number of potentially traumatic events were
entered into the first step, the quadratic term in the
second step, and the cubic term in the third step.
Standardized p coefficients, total R? values and
changes in R? in each additional step were calculated.
Hierarchical regressions were also conducted on each
of the factor scores of the five-factor PTSD model.

To assess the functional significance of PTG, the
sample of veterans who reported at least one poten-
tially traumatic event (n=2719) was divided into four
groups: no PTSD/no PTG, PTSD/no PTG, no PTSD/
PTG and PTSD/PTG. PTSD was defined as lifetime
PCL-S score =44 and PTG was defined as endorse-
ment of ‘moderate” or greater growth (i.e. score >3)
on any of the PTGI-SF subscales. Multivariate analyses
of covariance were then conducted to compare these
groups with respect to SF-8 scores, controlling for
sociodemographic, military history and health vari-
ables. Post-hoc group comparisons were conducted
using Fisher’s least significant difference test.

To explore possible associations between the nature
of certain ‘worst’ potentially traumatic events and
PTG, partial correlations were conducted that adjusted
for lifetime PCL-S scores and number of potentially
traumatic events. These partial correlations were also
repeated after the ‘worst” events were further categor-
ized as assaultive (e.g. hit or kicked hard enough to in-
jury as an adult) versus non-assaultive events (e.g.
experiencing a natural disaster).

Finally, multiple regression analyses were conducted
between relevant individual characteristics bivariately
correlated with PTGI-SF total scores at the p<0.01
level to examine factors independently linked to
PTG. Collinearity diagnostics did not reveal any
major multicollinearity problems, as tolerance values
ranged from 0.23 to 0.93, which were above the stan-
dard threshold of 0.20 (O’Brien, 2007). Post-hoc re-
gression analyses were conducted to evaluate which
of the five PTSD symptom clusters, and which compo-
nent scales from other factors (e.g. protective psycho-
social characteristics) were uniquely linked to PTG.
To reduce the probability of type I error and taking
into account the likelihood of the null hypothesis
(Goodman, 2001), a was set at 0.01 for all analyses.

Results

Table 1 shows characteristics of the full sample of
veterans, and those with a positive screen for PTSD.
The rightmost column of the table shows the bivariate
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correlations between individual characteristics of
veterans and their total PTGI-SF scores.

The mean number of potentially traumatic events in
the full sample was 3.4 (s.0.=2.8, range=0-15), and
50.1% endorsed ‘moderate’ to ‘very great’ PTG on
any of the PTGI-SF subscales (mean total PTGI-SF
score=17.1, s.0.=14.2, range=0-50), with the highest
percentages observed for ‘personal strength’ and ‘ap-
preciation for life’ subscales. Among veterans who
screened positive for PTSD, 72.0% endorsed ‘moderate’
to ‘very great’ PTG on any of the PTGI-SF subscales
(mean total PTGI-SF score=23.4, s.0.=14.1), with the
highest percentages observed for the ‘relation to
others’” and the ‘new possibilities” subscales.

Bivariate correlations revealed that nearly all indi-
vidual characteristics were significantly associated
with total PTGI-SF scores, with the largest correlations
between total PTGI-SF scores and number of traumas,
lifetime and past-month PCL-S scores, dispositional
gratitude, intrinsic religiosity, and engagement in pri-
vate spiritual activities (r's=0.18-0.34).

Hierarchical regressions revealed that a curvilinear
association best described the association between life-
time PTSD symptoms and PTG (Table 2). Controlling
for number of lifetime potentially traumatic events,
the quadratic terms for the total PCL-S score and all
five factors were significant in predicting PTGI-SF
scores, above and beyond the linear PCL-S term.
Together with the linear effect, the quadratic function
of the total PCL-S score explained 10% of the variance
in the PTGI-SF score, with the five factors explaining 5-
13% of the variance. The cubic term was not significant
for the total PCL-S score or any of the five factors.
Fig. 1 shows a graph of the inverted U-shaped relation-
ship between the total PCL-S and PTGI-SF scores.

Table 3 shows results of analyses evaluating the
functional significance of PTG among veterans who
did and did not screen positive for lifetime PTSD.
Controlling for differences in sociodemographic, mili-
tary and physical disability characteristics, the PTSD/
PTG group had higher SF-8 mental summary scores
[Cohen’s d=0.48, 95% confidence interval (CI)=0.23—
0.71], mental health (d=0.47, 95% CI=0.23-0.71) and
general health (4=0.35, 95% CI=0.11-0.59) subscale
scores than the PTSD/no PTG group. The no PTSD/
PTG group also had higher SF-8 mental summary
(d=0.11, 95% CI=0.02-0.19) and vitality (d=0.12, 95%
CI=0.04-0.21) subscale scores than the no PTSD/no
PTG group.

As shown in Table 4, the most frequent ‘worst’ trau-
matic event endorsed by participants was the ‘sudden
death of a loved one” and the most infrequent event
was physical or sexual trauma as an adult. Partial cor-
relations, controlling for number of lifetime traumatic
events and lifetime total PCL-S scores, revealed that
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Table 2. Hierarchical regressions of PTGI-SF scores regressed onto lifetime PCL-S scores®

p Adjusted R? R? change

Total PCL-S score

Step 1: linear effect 0.20 0.07 -

Step 2: quadratic effect —0.31 0.10 0.03**

Step 3: cubic effect 0.17 0.10 0.00
Re-experiencing symptoms

Step 1: linear PCL-S effect 0.25 0.09 -

Step 2: quadratic PCL-S effect —0.36 0.13 0.04**

Step 3: cubic PCL-S effect 0.14 0.13 0.00
Avoidance symptoms

Step 1: linear PCL-S effect 0.17 0.06 -

Step 2: quadratic PCL-S effect -0.27 0.09 0.02**

Step 3: cubic PCL-S effect —-0.15 0.09 0.00
Numbing symptoms

Step 1: linear PCL-S effect 0.11 0.05 -

Step 2: quadratic PCL-S effect -0.19 0.06 0.01%*

Step 3: cubic PCL-S effect 0.01 0.06 0.00
Dysphoric arousal symptoms

Step 1: linear PCL-S effect 0.11 0.05 -

Step 2: quadratic PCL-S effect —0.11 0.05 0.01**

Step 3: cubic PCL-S effect 0.04 0.05 0.00
Anxious arousal symptoms

Step 1: linear PCL-S effect 0.14 0.05 -

Step 2: quadratic PCL-S effect —0.11 0.06 0.00%°

Step 3: cubic PCL-S effect —0.01 0.06 0.00

PTGI-SF, Posttraumatic Growth Inventory-Short Form; PCL-S, Posttraumatic

Stress Disorder Checklist-Specific Stressor Version.
? Controlling for the number of lifetime traumatic events.
b
0.004.
*p<0.01, **p<0.001.

30
25

20

Posttraumatic Growth Inventory-Short Form score
5

17 27 37 47 57 67 71
PTSD Checklist score

Fig. 1. Curvilinear relationship between post-traumatic
growth and post-traumatic stress disorder (PTSD) symptom
severity.

experiencing a life-threatening illness or injury was
most strongly positively correlated with PTGI-SF
scores (r's=0.06-0.16), while experiencing a natural

https://doi.org/10.1017/50033291714001202 Published online by Cambridge University Press

disaster was most strongly negatively correlated with
PTGI scores (r's=—0.06 to —0.11). When these ‘worst’
events were categorized as either assaultive or non-
assaultive events, assaultive events were found to be
significantly negatively related to total PTGI-SF score
(r=-0.06, p<0.01), as well as the ‘relation to others’
and “appreciation of life” subscales (both #'s=-0.09, p
<0.001). None of the other correlations was significant
(all "s<10.051, all p’s>0.02).

As shown in Table 5, multiple linear regression
analyses conducted between significant individual
characteristics and total and subscale PTGI-SF scores
revealed that these characteristics explained over 25%
of the variance in total PTGI-SF scores and 21-35%
of the variance in the five PTGI-SF subscales. The
largest associations were observed between total
PTGI-SF and subscale scores, and lifetime PCL-S
scores (f's=0.42-0.59), protective psychosocial charac-
teristics (#'s=0.10-0.22), spirituality (#'s=0.13-0.45)
and social connectedness (5's=0.08-0.24) factor scores.
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Table 3. Health-related functioning by lifetime PTSD and PTG status®

Multivariate Post-hoc group
(1) No PTSD/no (2) PTSD/no (3) No PTSD/PTG (4) PTSD/PTG analysis of comparisons
PTG (n=1260) PTG (n=96) (n=1115) (n=248) covariance®: F (p<0.01)
Physical summary score 56.60 (0.23) 56.61 (0.86) 55.89 (0.24) 54.60 (0.56) 4.21% 1>4
Physical functioning 47.41 (0.21) 46.26 (0.79) 46.80 (0.23) 45.45 (0.52) 4.41* 1>4
Role-physical 48.04 (0.20) 46.27 (0.75) 47.32 (0.21) 45.06 (0.49) 10.84** 1, 3>4
Bodily pain 49.15 (0.22) 45.78 (0.81) 48.28 (0.23) 43.20 (0.53) 35.79** 1>3>2>4
General health 47.92 (0.19) 44.77 (0.70) 48.61 (0.20) 47.24 (0.45) 11.93** 3>4>2; 1>2
Mental summary score 63.90 (0.21) 49.43 (0.79) 64.68 (0.22) 53.26 (0.51) 219.97** 3>1>4>2
Vitality 50.10 (0.20) 45.70 (0.73) 50.98 (0.21) 47.44 (0.48) 26.56** 3>1>2, 4
Social functioning 50.94 (0.19) 42.61 (0.72) 50.70 (0.20) 44.54 (0.47) 82.99** 1,3>2,4
Role-emotional 50.01 (0.16) 42.97 (0.59) 50.19 (0.17) 43.00 (0.38) 130.30** 1,3>2,4
Mental health 52.84 (0.19) 39.77 (0.72) 53.18 (0.21) 43.18 (0.47) 206.97** 1, 3>4>2

Data are given as adjusted mean (standard error).

PTSD, Post-traumatic stress disorder; PTG, post-traumatic growth.

@ Health-related functioning was measured with the Short Form 8-item Health Survey. PTG was defined as ‘moderate’ or greater growth on any of the Posttraumatic Growth
Inventory-Short Form subscales.

P One multivariate analysis of covariance was conducted on the summary scores and another on the eight subscales. Both analyses controlled for age, gender, race/ethnicity, marital
status, income, enlistment in the military, combat exposure, any disability in activities of daily living, any disability in instrumental activities of daily living, and number of medical
conditions.

*p<0.05, **p<0.001.
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Table 4. Partial correlations between ‘worst traumatic event’ and PTGI-SF scores®

Total
PTGI-SF factor 1: PTGI-SF factor 2: PTGI-SF factor 3: PTGI-SF factor 4: PTGI-SF factor 5: PTGI-SF
n (weighted %)  relation to others new possibilities personal strength spiritual change appreciation of life score
Sudden death of a loved one 861 (27.26) 0.06* —0.04 —0.03 0.02 —0.00 0.00
Life-threatening illness or injury 418 (13.25) 0.12%* 0.12%* 0.06* 0.12** 0.16** 0.13**
Sudden move or loss of home and 261 (8.26) —0.01 0.09** 0.05 —0.01 0.00 0.02
possessions/sudden abandonment from
a loved one
Witnessed or experienced something 248 (7.85) —0.02 0.00 0.03 —0.03 0.03 0.01
terrible during military service
Witness someone die suddenly or badly 193 (6.10) —0.04 —0.06* —0.00 —0.02 —0.01 —0.03
injured
Natural disaster (e.g. hurricane, fire) 161 (5.10) —0.07** —0.08** —0.06* —0.08** —0.11** —0.09**
Car, boat, train or airplane accident 153 (4.83) —0.03 —0.02 —0.03 —0.02 —0.04 —0.03
Some other traumatic event 128 (4.06) —0.02 —0.00 0.01 0.02 0.01 0.00
Physical/sexual trauma as a child 108 (3.41) —0.05* —0.02 —0.01 —0.02 —0.09** —0.04
Assault with a weapon (e.g. gun, knife) 77 (2.43) —0.05* —0.03 —0.02 —0.04 —0.05* —0.04
Accident at work or home 63 (2.00) —0.04 —0.05* —0.06* —0.02 —0.03 —0.05
Physical/sexual trauma as an adult 48 (1.53) —0.05 0.03 —0.00 —0.02 —0.01 —0.01

PTGI-SF, Posttraumatic Growth Inventory-Short Form.
@ Adjusted for number of lifetime traumatic events and lifetime Posttraumatic Stress Disorder Checklist-Specific Stressor scores.
*p<0.01, **p<0.001.

€/1 VSN Y3 ul Supiazae SUOWY Yjmoi8 dYDUNDi-3S0


https://doi.org/10.1017/S0033291714001202

ssa.d Alssanun sbprique) Aq auljuo paysiiand Z0ZL00v L/ L6ZEE00S/£L0L 0L/BI0 10p//:sd1y

Table 5. Standardized betas from multiple linear regressions of individual characteristics and the PTGI-SF scores

Total
PTGI-SF factor 1: PTGI-SF factor 2: PTGI-SF factor 3: PTGI-SF factor 4: PTGI-SF factor 5: PTGI-SF
relation to others new possibilities personal strength spiritual change appreciation of life score
Sociodemographic characteristics
Gender — male 0.01 0.04 0.06* 0.04 0.03 0.04
Caucasian race/ethnicity —0.07** —0.08** —0.04 —0.09** —0.02 —0.07**
Household income >$60000/year —0.06* —-0.05 —0.06* —0.07** —0.02 —0.06*
Military characteristics
Combat exposure —0.02 0.01 0.01 —0.01 —0.00 —0.00
Positive effect of military on life —0.03 —0.03 —-0.03 —-0.03 —-0.01 —-0.03
Trauma characteristics
Number of traumatic life events 0.03 0.05 0.05 0.01 0.12** 0.06
PCL-S score, lifetime 0.48%* 0.55** 0.59** 0.42** 0.57** 0.59**
Squared PCL-S score, lifetime —0.26%* —0.28** —0.33** —0.19** —0.31** —0.31**
Personality characteristics
Extraversion subscale 0.01 0.03 0.03 0.01 0.03 0.02
Agreeableness subscale 0.08** 0.02 0.07* 0.01 0.03 0.05
Conscientiousness subscale —0.02 0.01 0.03 0.01 0.02 0.01
Emotional stability subscale 0.02 0.02 0.04 0.03 0.02 0.03
Openness to experiences subscale 0.00 0.05 0.02 —0.01 0.01 0.02
Physical health factor 0.03 0.02 —0.01 0.04 0.05 0.03
Mental health factor —0.03 —0.04 —0.03 0.01 0.02 —0.02
Substance abuse factor 0.03 0.02 0.07** 0.02 0.03 0.04
Protective psychosocial characteristics factor 0.22** 0.19** 0.17** 0.18** 0.10** 0.20**
Social connectedness factor 0.24** 0.08** 0.11** 0.08** 0.08** 0.13**
Altruism factor 0.03 0.03 —0.01 0.01 0.02 0.02
Spirituality factor 0.18** 0.19** 0.14** 0.45** 0.13** 0.25**
Active life-style factor —0.01 0.01 0.02 —-0.00 —-0.00 0.00
Total R? 0.22 0.23 0.22 0.35 0.21 0.28

PTGI-SF, Posttraumatic Growth Inventory-Short Form; PCL-S, Posttraumatic Stress Disorder Checklist-Specific Stressor Version.

*p<0.01, ** p<0.001.
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Post-hoc  multiple regression analyses (see online
Supplementary Table S1) revealed that PTSD-related
re-experiencing symptoms (#’s=0.18-0.27), purpose
in life (#'s=0.04-0.16), number of close friends and
relatives (#’s=0.05-0.11) and intrinsic religiosity
(#’s=0.09-0.31) were independently related to total
PTGI-SF and subscale scores. Further post-hoc re-
gression analyses revealed that of the five re-
experiencing symptoms, ‘repeated, disturbing memor-
ies, thoughts, or images” was most strongly related to
PTG ($=0.21, p<0.001) followed by ‘having physical
reactions (e.g. heart pounding, trouble breathing,
or sweating)’ (=0.14, p<0.001), ‘repeated, disturbing
dreams’ (=0.12, p<0.01), ‘very upset when something
reminded you’ ($=0.10, p<0.01) and ‘acting or feeling
as if your experience were happening again’ (5=0.02,
p=0.64).

Discussion

To our knowledge, this is the first nationally represen-
tative study of PTG. We had five main findings. First,
we found that half of all veterans reported at least
‘moderate’ PTG in relation to their “worst’ traumatic
event, with nearly three-quarters of those who
screened positive for PTSD reporting this level of
PTG. Second, we found a curvilinear, inverted
U-shaped relationship between PTSD symptoms and
PTG, such that veterans who reported a moderate
level of PTSD symptoms reported the greatest levels
of PTG, a finding that aligns with results of previous
(Shakespeare-Finch & Lurie-Beck, 2014).
Third, veterans who screened positive for PTSD and

studies

endorsed at least a moderate level of PTG reported bet-
ter mental functioning and general health than veter-
ans who screened positive for PTSD but did not
endorse PTG. Fourth, the ‘worst’ traumatic event
found to be most strongly associated with PTG was a
life-threatening illness or injury. Fifth, we found that
several psychosocial factors, namely social connected-
ness, intrinsic religiosity and purpose in life, were
independently related to PTG. Collectively, these
findings suggest that a significant proportion of US
veterans may experience a ‘positive legacy’ of trauma
(Tedeschi & Calhoun, 1996) that has functional signifi-
cance, and that varies by trauma type and severity of
PTSD symptoms.

Using a contemporary, five-factor model of PTSD
symptoms (Elhai ef al. 2011), we found that each of
the five PTSD symptom clusters evidenced a curvi-
linear relationship with PTG. This finding suggests
that PTG is most likely to develop when PTSD symp-
toms reach a certain threshold, but not when PTSD
symptoms are minimal or too severe.
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Further, of the five PTSD symptom clusters,
re-experiencing symptoms were most strongly related
to PTG. This finding accords with prior work, which
similarly found that intrusive trauma-related thoughts
and ruminations are associated with greater PTG
and benefit-finding (Helgeson et al. 2006; Cann et al.
2011; Stockton et al. 2011). PTG may result from reflec-
tion and cognitive processing of trauma, or it may
represent a coping style. Importantly, however, re-
experiencing symptoms may be maintained in part
by a lack of fully processing the trauma (Ehlers et al.
2004). Thus, even though re-experiencing symptoms
are associated with negative emotional sequelae such
as intrusive memories and nightmares, they may also
provide greater opportunities for reflecting on trauma
than other PTSD symptom clusters. Specifically, of
the re-experiencing symptoms, repeated memories,
thoughts, and images of trauma and having physio-
logical reactions to them were most strongly related
to PTG and may warrant increased attention in
psychological treatments for symptomatic veterans.

A burgeoning body of literature has documented
the healing aspects of writing about traumatic life
experiences (King & Miner, 2000; Pennebaker, 2000)
and some evidence-based treatments for PTSD, such
as cognitive processing therapy (Monson et al. 2006),
encourage re-examination and processing of trauma-
related thoughts. However, because of our cross-
sectional study design and assessment of lifetime
PTSD symptoms, it may be that PTG develops only
after re-experiencing symptoms have subsided. Thus,
more research is needed to understand the temporal
course and mechanisms of how re-experiencing symp-
toms may help foster PTG, as this information can
inform treatment approaches. Additional research on
PTG in treatment-seeking veterans may also be in-
formative in further understanding this association.

Veterans who screened positive for PTSD and
reported at least moderate PTG had better mental func-
tioning and general health than veterans who screened
positive for PTSD but did not report PTG. These
findings, which are the first of which we are aware
to evaluate the functional significance of PTG in veter-
ans, remained significant even after adjustment for
sociodemographic characteristics, military history and
health variables. While effect sizes were small to mod-
erate, these results nevertheless suggest that the ability
to experience positive psychological changes following
trauma, such as a greater sense of personal strength
and increased social connectedness, may help promote
mental functioning and general health in veterans with
PTSD. Taken together, these results suggest that veter-
ans who experience PTG in the context of PTSD may
be more functionally resilient than their counterparts
who do not experience PTG. Facilitation of PTG in
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PTSD treatments may therefore help to improve men-
tal functioning and general health, although formal
studies are needed to evaluate this possibility, as well
as the directional association between PTG and func-
tioning in veterans with PTG.

Analyses evaluating the relationship between
specific ‘worst’ traumas and PTG revealed that experi-
encing a life-threatening illness or injury was positively
associated with PTG, while trauma from a natural dis-
aster was negatively associated with PTG. These corre-
lations were small, but are the first of which we are
aware to examine specific types of traumas related to
PTG in a population-based sample. One explanation
for the positive association between experiencing a life-
threatening illness or injury and PTG is that the nature
of such an experience may serve as a ‘wake-up call’,
alerting the survivor to the reality that life can be ter-
minated in an instant. Such a ‘wake-up call’ might en-
gender a greater appreciation for life and increased
solicitation of support from friends and relatives, and
stimulate a search for meaning and purpose. This
finding is consistent with prior work describing PTG
resulting from illness and injury (Garnefski ef al.
2008; McCaslin et al. 2009) and the psycho-oncology
literature (Holland, 1992; Greer, 1994). Another expla-
nation for this finding is that the THS assesses general
trauma event categories. Thus, unique aspects of
traumatic experiences, such as perceived threat (Bozo
et al. 2009), and resource loss (Zwiebach et al. 2010),
not simply exposure to a particular event in and of it-
self, may be drivers of PTG. Further research that
assesses unique aspects of specific traumas will be use-
ful in elucidating peri-traumatic experiences that may
foster PTG.

Social connectedness, intrinsic religiosity and pur-
pose in life were independently related to PTG.
While the directionality of these associations could
not be ascertained based on the cross-sectional design,
these results nevertheless accord with those of a
meta-analytic review that found that social support
and support-seeking are moderately related to PTG
(McMillen et al. 1997). It is also well documented that
social support buffers the effects of stress, provides a
sense of community and contributes to overall well-
being (Uchino, 2009). Thus, it is reasonable to suspect
that social support can either directly or indirectly
influence the development of PTG. For example,
social support is known to facilitate active coping,
which might include the search for meaning and
purpose. This may be particularly applicable to indi-
viduals with serious medical illnesses, such as
cancer and heart disease, as numerous studies have
found that social support is predictive of PTG in
these populations (Garnefski et al. 2008; McCaslin
et al. 2009).
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Intrinsic religiosity and having a purpose in life may
be two other major forces tied to PTG. Both were inde-
pendently linked to PTG, suggesting that individuals
with greater intrinsic religiosity and purpose in life
may be better able to develop positive changes as a re-
sult of trauma or, conversely, that PTG may engender
greater intrinsic religiosity and purpose in life follow-
ing trauma. While longitudinal studies are needed to
elucidate the causal relationships among these factors,
prior work has similarly found that religion, spiritu-
ality and having a strong sense of purpose in life
may be particularly relevant to trauma survivors
who seek to build healthy narratives that integrate
their trauma as meaningful experiences in their lives
(Peres et al. 2007). For example, numerous studies
have found that religious coping has large effect size
associations with PTG (Prati & Pietrantoni, 2009); and
religious faith can be a deep source of support for
believers, and promotes mental and physical health
(Marks, 2005). These associations may also reflect, at
least in part, overlap in assessment of intrinsic religi-
osity and purpose in life in relation to the PTGI-SF sub-
scales of ‘spiritual change’ and ‘new possibilities’,
respectively; the construct of PTG may thus, in essence,
include a sense of purpose and spirituality. Never-
theless, these findings suggest that helping to pro-
mote religiosity and purpose in life in trauma
survivors may help them make sense of, accept, and
possibly grow from their traumatic experiences.

Methodological limitations of this study must be
noted. First, the cross-sectional design precludes any
conclusions regarding temporal associations between
individual characteristics associated with PTG. This
is an important consideration given that PTG is an
ongoing process, and not a static outcome (Tedeschi
& Calhoun, 2004). Second, study measures relied on
retrospective report, which may be susceptible to vari-
ous biases, and all assessments were self-report, some
of which were single-item measures and short forms
of existing measures. Third, PTSD symptoms were
assessed using a lifetime version of the PCL, which
to our knowledge has not been validated against
clinician-administered PTSD assessment instruments;
thus, additional research will be useful in evaluating
cut-points on the PCL that are most strongly associated
with PTG and greater functioning. Fourth, details re-
garding individual traumatic experiences and those
specifically related to military service, which may be
uniquely related to PTG, were not assessed. Fifth,
the NHRVS sample was comprised predominantly
of older male Caucasian veterans, so additional re-
search is needed to evaluate the generalizability
of study results to more diverse veteran samples, in-
cluding younger, female and racial/ethnic minority
veterans.
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Despite these limitations, there were several
strengths of the study, most notably that this is the
first nationally representative study of PTG, that the
sample was comprised of a mixed-trauma group that
reported potentially traumatic events across the life-
span, and that a comprehensive range of demographic,
medical, psychiatric and psychosocial factors were
examined in relation to PTG.

In conclusion, results of this study suggest that half
of all US veterans and nearly three-quarters of US
veterans who screened positive for PTSD reported at
least a moderate degree of PTG, with the most com-
mon aspects of PTG being appreciation of life and per-
sonal strength. Among veterans with PTSD, those with
PTG reported better mental functioning and general
health than those without PTG. Re-experiencing symp-
toms of PTSD were particularly strongly related to
PTG and may thus promote increased personal reflec-
tion and growth from trauma. Greater social support,
purpose in life and intrinsic religiosity were all inde-
pendently associated with PTG, suggesting that clini-
cal interventions designed to promote these factors
may help foster psychological growth from trauma
among symptomatic veterans, although longitudinal
studies are needed to evaluate prospective interrela-
tionships among these variables.

Supplementary material

For supplementary material accompanying this paper
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