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Abstract: In the present study, we examined posttraumatic stress disorder
(PTSD) symptoms and posttraumatic growth (PTG) responses among a nonclin-
ical sample of 202 participants. Instruments included the PTSD Checklist for the
DSM-5 (fifth edition of the Diagnostic and Statistical Manual of Mental Disor-
ders) and Posttraumatic Growth Inventory. Confirmatory factor analysis demon-
strated the most support for the 6-factor DSM-5 PTSD model and 5-factor PTG
model, previously supported in the literature. Canonical correlation analysis evi-
denced a strong relationship between PTSD and PTG subscales. Path analysis re-
sults demonstrated that PTSD’s re-experiencing subscale was related to PTG’s
appreciation for life subscale. Posttraumatic stress disorder’s avoidance was
related to PTG’s personal strength subscale. We also tested curvilinear rela-
tionships between PTSD and PTG subscales. Results and implications are
discussed in the context of the constructs of PTSD and PTG.
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A fter an individual is exposed to a psychological traumatic event,
there is potential to develop posttraumatic stress disorder (PTSD),

along with comorbid mental disorders (Calabrese et al., 2011;
Lockwood and Forbes, 2014). However, positive outcomes have also
been reported, including posttraumatic growth (PTG). Individuals
who experience PTG do not return to the previous state of their indi-
vidual development and perceptions after trauma but may surpass
and improve their level of development and strengthen previous per-
ceptions (Tedeschi and Calhoun, 2004). Tedeschi and Calhoun
asserted that PTG occurs in the aftermath of traumatic events as a re-
sult of an individual’s attempt for survival by focusing on the mean-
ing of the event. However, less is known about the relations between
components of PTSD and components of PTG.

PTSD Factor Models
In terms of component (or factor) models for PTSD, in the fifth

edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), PTSD is divided into 4 symptom clusters: intrusion symp-
toms (criteria B1-B5), effortful avoidance (C1-C2), negative alteration
in mood and cognition (D1-D7), and alterations in arousal and reactiv-
ity (E1-E6). This 4-factor conceptualization of PTSD is similar to the
emotional numbing conceptualization proposed before DSM-5 (King
et al., 1998). And it is supported in diverse trauma-exposed samples,
including civilians and military, children and adults, community, treat-
ment seeking, and college samples, based on DSM-IV data (reviewed
in Elhai and Palmieri, 2011b) and more recently with DSM-5 data
(eg, Biehn et al., 2013; Contractor et al., 2014; Gentes et al., 2014).
Newer models for PTSD’s structure that have more empirical support
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than the 4-factor model include the 5-factor dysphoric arousal model
(Elhai et al., 2011a), as well as the 6-factor anhedonia (Liu et al.,
2014) and 6-factor externalizing behavior (Tsai et al., 2015b) models.

PTG Factor Model
Regarding factor models for PTG, this area has been studied in

the literature. Tedeschi and Calhoun (1996) created a 21-item self-
report measure, known as the Posttraumatic Growth Inventory (PTGI),
as away to empirically study the presence of PTG. Each factor describes
a potential aspect of growth. These dimensions include relating to others,
personal strength, appreciation of life, spiritual change, and new possi-
bilities. The current literature and research supports this 5-factor model
of PTG (eg, Kashdan and Kane, 2011; Taku et al., 2008).

Relationship Between PTSD and PTG
As individual areas of study, there has been extensive research

in the areas of both PTSD and PTG. Research examining the possi-
ble connections between PTSD and PTG yielded mixed results, and
research on relations between their factor structure is lacking. Sev-
eral viewpoints have been developed and tested for understanding
the PTSD-PTG relationship.

The first view suggests no relationship between PTSD and
PTG dimensions. Nishi et al. (2010) conducted a cross-sectional
study to examine whether the factors of PTG related to PTSD (as an
overall construct) or resilience. Based on their research, the authors
concluded that some factors of PTG correlated with PTSD overall,
whereas others correlated with resilience. More specifically, PTG’s ap-
preciation of life and spiritual change were positively correlated with
PTSD (Nishi et al., 2010). Cordova et al. (2007) completed a cross-
sectional study on breast cancer survivors assessing the frequency,
common predictors, and interrelationships of PTSD subscale scores
with PTG subscale scores. Posttraumatic Growth Inventory and PTSD
scores were not significantly correlated with each other. The limitation
regarding the nature of stressor studied (ie, the focus was only on can-
cer), along with studying subscale scores with measurement error, con-
tributes to the inability to generalize the findings to other significant
stressors. Klosky et al. (2014) used cross-sectional data from 6162 sur-
vivors participating in the Childhood Cancer Survivor Study and con-
cluded that, although statistically significant, the results do not
indicate a robust relationship between PTSD and PTG among adult sur-
vivors of childhood cancer. In this case, theories suggesting that PTSD
is a prerequisite for PTG should be reconsidered.

The second view suggests that PTSD and PTG are positively
related because PTG can be viewed as positive illusions about one’s
mental health status. Tedeschi and Calhoun’s (1995) model pro-
posed that in order for PTG to manifest some degree of psychologi-
cal distress is necessary. But they then pointed out that PTG may
represent functional growth and meaningful changes in survivors’
lives, whereas in others it might represent illusory growth, associated
with self-deception or, in other words, positive illusions. Dekel et al.
(2012) examined the course and bidirectional relation between post-
traumatic distress and PTG using a longitudinal design. The illusionary
versus adaptive notion of PTG was one explanation of the correlation
between PTSD and PTG.
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The third view is that PTSD and PTG may be negatively corre-
lated. Specifically, it is reasonable to suggest that greater PTG after a
trauma should drive lower PTSD severity (Nishi et al., 2010). However,
this view is not borne out in the literature.

The fourth opinion is that PTSD and PTG do truly correlate, a
view based on abundant empirical evidence. Jin et al. (2014) examined
the overall correlation between PTSD and PTG. They found a moderate
positive correlation between PTSD and PTG total scores, and Hall et al.
(2015) studied PTSD and PTG longitudinally and found that PTSD
early on predicted later PTG. Bhushan and Kumar (2014) pointed
out that the organismic valuing theory (Joseph and Williams, 2005)
draws attention to the importance of schema change for both PTSD
and PTG. They suggest that individuals tend to be intrinsically mo-
tivated toward rebuilding their schemas or assumptive worlds toward
growth and actualization after facing traumatic events. Furthermore,
Tsai et al. (2015a) found a significant relationship between PTSD and
PTG, but this relationship was curvilinear. Specifically, trauma-
exposed veterans reporting moderate PTSD levels had the greatest
PTG levels (Tsai et al., 2015a). These studies did not examine possible
relationships among the factors of both PTSD and PTG, however.

Very few studies examined facets of both PTSD and PTG and
generated positive results. Wang et al. (2013) showed that higher
avoidance symptoms were associated with higher PTG. Bauwens
and Tosone (2014) study revealed a statistically significant relation-
ship between traumatic re-experiencing and appreciation for life. Lowe
et al. (2013) found significant associations between PTG and later
PTSD intrusion, avoidance, and arousal subscale scores. Dekel
et al. (2012) found that PTSD’s arousal symptoms predict later
PTG. And Croft and colleagues (2013) found that people who have
experienced hardship during their lifetimes might be motivated to
savor positive events when they do happen. Therefore, a well-
developed ability to savor pleasurable events might be a necessary
precursor to attaining PTG.

Our study aims to further examine such relationships at a granu-
lar level. Although previous research has not examined such latent fac-
tor relations, we focus specifically on PTSD’s re-experiencing factor
and avoidance factor, because they are robust maintenance factors in
PTSD (Asmundson et al., 2004), in line with PTSD’s emotional pro-
cessing theory (Foa and Kozak, 1986). Posttraumatic stress disorder’s
re-experiencing factor should be most related to PTG’s appreciation
for life factor, and avoidance factor should be most related to PTG’s
new possibilities factor. The more severe re-experiencing and avoid-
ance of traumatic stimuli that people experience should be related to
appreciation for life and seeking new possibilities, respectively, and
as a means of coping with and avoiding thoughts of their traumatic
events (Bauwens and Tosone, 2014).
METHODS

Participants and Procedure
Participants initially consisted of 410 psychology undergraduate

students at a medium-sized university in the Midwestern region of the
United States. Participants were recruited via the university’s Sona Sys-
tems study recruitmentWeb page, for class credit. A prescreen using the
Structured Clinical Interview for DSM-IV PTSD module was used to
screen out non–trauma-exposed individuals (Elhai et al., 2008). Eligible
subjects were directed to a Web survey to complete the survey instru-
ments. Institutional review board approval was obtained beforehand.

Instruments
Several instrumentswere utilized. First, a demographic question-

naire obtained information regarding participants’ sex, age, ethnicity,
education, relationship status, employment, and household income.
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The Stressful Life Events Screening Questionnaire (SLESQ). The
SLESQ a 13-item self-report assessing lifetime exposure to trauma based
on DSM-IV PTSD’s traumatic event criterion (Goodman et al., 1998).
The measure presents 12 broad categories of trauma exposure. A modi-
fied version of the SLESQ was used in the present study to account for
DSM-5 changes to PTSD’s trauma criterion (Elhai et al., 2012). The orig-
inal SLESQ has demonstrated good test-retest reliability with a median κ
of 0.73. The measure has also demonstrated good convergent and con-
current validity (r = 0.77) with a longer, more extensive interview of
trauma exposure (Goodman et al., 1998).We elicited a participant’s most
distressing traumatic event (if endorsing >1 trauma) for subsequently
querying him/her about PTSD and PTG symptoms from that worst event.

Next, the PTSD Checklist for DSM-5 (PCL-5), a self-report
measure, was used in assessing the severity of PTSD symptoms from
one’s worst trauma (Weathers et al., 2013). Participants were asked to
indicate the amount of distress each symptom has caused over the past
month, on a 5-point Likert-type scale (0 = “not at all” to 4 = “ex-
tremely”). The original PTSD Checklist (PCL) has demonstrated excel-
lent internal consistency and validity (McDonald and Calhoun, 2010),
including undergraduate samples (Ruggiero et al., 2003). The PCL-5,
although early in its use, has thus far demonstrated excellent internal
consistency, adequate factor structure, and relations with similar con-
structs including major depression severity (Biehn et al., 2013). Coeffi-
cient α in this sample was 0.96.

The PTGI (Tedeschi and Calhoun, 1996) was completed by par-
ticipants based on one’s worst trauma. It uses a 6-point Likert-type scale
(0 = “I did not experience this change” to 5 = “I experienced this change
to a very small degree”), measuring participants’ change in perspective
toward their distressing event. Researchers find support for the PTGI as
a reliable measure and generally consider it to be valid (Shakespeare-
Finch and Enders, 2008; Shakespeare-Finch and Lurie-Beck, 2014). In-
ternal consistency in this sample was 0.95.

Analyses
Primary analyses were conducted with Mplus 7 software (Los

Angeles, CA). Confirmatory factor analysis (CFA) estimated the rela-
tive fit of PTSD’s 4-factor DSM-5 model, as well as the 5-factor dys-
phoric arousal model, and 6-factor anhedonia and 6-factor
externalizing behavior models using the PCL items. We analyzed the
PTG’s 5-factor model using the PTGI items. Factor variances were
scaled to 1, and residual error covariances were fixed to zero. The
PCL and PTGI items were treated as ordinal, using weighted least
squares estimation with a mean-and-variance adjusted χ2, tetrachoric
covariance matrix, and probit regression coefficients. Subsequent anal-
yses involved canonical correlation and path analysis models, using ob-
served subscale scores of the PCL and PTGI. We also tested curvilinear
relations between PTSD and PTG subscales, because of curvilinear ef-
fects between PTG and PTG total scores found previously (Jin et al.,
2014; Kleim and Ehlers, 2009; Lechner et al., 2006; Tsai et al., 2015a).

RESULTS
Collectively, 410 participants took part in the study. Two hundred

eight of these participants did not experience a trauma based on the
DSM-5 criteria and therefore were excluded from the study. A total
of 202 participants’ responses were included in the data analyses,
152 (75%) of which were female and 50 (25%) of which were male.
The mean age of participants was 20 (SD, 5.568)years. Racial back-
ground (not mutually exclusive) was primarily Caucasian or white
(n = 167; 83%) followed by African American (n = 29; 14%),
American Indian (n = 6; 3%), Asian (n = 5; 3%), Native Hawaiian
(n = 4; 2%), and unknown/not given decent (n = 11; 6%).

The most prevalent traumas endorsed were having an immedi-
ate family member or close associate unexpectedly die of suicide,
homicide, accident (n = 94, 46.8%), witnessed trauma (n = 83,
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41.5%), adult physical assault (n = 61, 30.3%), and life-threatening ac-
cident (n = 53, 26.2%). The most prevalent worst trauma was unex-
pected death of family member/close associate (n = 88, 43.6%). Time
since the worst trauma averaged 3.52 (SD, 4.60)years. Adapting an al-
gorithmic scoring of a possible PTSD diagnosis (Cook et al., 2003) for
DSM-5 using the DSM-5 algorithm for PTSD, 59 of 202 trauma-
exposed subjects (29.2%) would have PTSD; using the entire sample
as the denominator, 14.4% would have possible PTSD (59/410).

Confirmatory factor analysis indicated an adequately fitting
4-factor DSM-5 PTSD model, χ2

164 (n = 202) = 403.359, p < .001,
comparitive fit index (CFI) = 0.974, Tucker-Lewis index (TLI) = 0.969,
and root mean square error of approximation (RMSEA) = 0.085. The
5-factor dysphoric arousal model fit well, χ2

160 (n = 202) = 357.37,
p < .001, CFI = 0.9748, TLI = 0.974, RMSEA = 0.078, representing
a significantly better fit than the 4-factor model, χ2

diff (df = 4,
n = 202) = 45.119, p < .001. The 6-factor anhedonia model could not
be estimated because of a nonpositive definite covariance matrix (not un-
usual for complex models with few items per factor). The 6-factor exter-
nalizing behaviors model fit well, χ2

155 (n = 202) = 340.646, p < .001,
CFI = 0.979, TLI = 0.975, andRMSEA= 0.077, andwas statistically bet-
ter than the 5-factor model, χ2

diff (df = 5, n = 202) = 21.735, p < .001.
Confirmatory factor analysis also indicated an adequately

fitting 5-factor PTG model, χ2
179 (n = 201) = 520.668, p < .001,

CFI = 0.951, TLI = 0.942, and RMSEA = 0.097. The 5 factors were
appreciation for life, new possibilities, personal strength, spiritual
change, and relating to others. Finally, a combined CFA of PTSD’s
DSM-5 4-factor model and PTG’s 5-factor model indicated good
fit, χ2

724 (n = 201) = 1282.84, p < .001, CFI = 0.954, TLI = 0.947,
and RMSEA = 0.062.

The means and SDs of the major variables (by computing scale
scores) and the correlation matrix are presented in Table 1. For the 6
PTSD variables, the highest skewness estimate was 1.07 (externalizing
behaviors); no kurtosis estimates were larger than 1.00 in absolute size.
For the 5 PTG variables, no skewness estimate was greater than 0.40 in
absolute size; only 1 kurtosis estimate was greater than 1.00 in absolute
size (spiritual change). We can observe that appreciation for life, new
possibilities, and personal strength were positively associated with all
the 5 PTSD factors (but not externalizing behavior); relating to others
was positively associated with the 3 PTSD factors, and spiritual change
was positively associated only with the arousal-based PTSD factors.

Next, a canonical correlation analysis was carried out to evaluate
the relationships between the PTSD and PTG subscales for each set
of measures. Two canonical roots appeared to be significant. The first
one demonstrated close positive correlations with all loadings on each
TABLE 1. Means and SDs of the Major Variables and the Correlation Ma

Mean SD 1 2 3 4

1. Re-experiencing 5.47 4.84 1.000
2. Avoidance 2.90 2.41 0.710** 1.000
3. Mood/cognition 7.41 7.22 0.747** 0.674** 1.000
4. Dysphoric arousal 2.76 2.50 0.693** 0.627** 0.721** 1.000
5. Externalizing 1.63 1.92 0.601** 0.504** 0.743** 0.632*
6. Anxious arousal 2.04 2.24 0.574** 0.515** 0.590** 0.575*
7. Appreciating life 7.87 4.44 0.285** 0.241** 0.193** 0.271*
8. New possibilities 9.56 6.44 0.358** 0.353** 0.286** 0.339*
9. Personal strength 9.76 5.44 0.243** 0.294** 0.162* 0.266*
10. Spiritual change 3.82 3.41 0.119 0.118 0.056 0.189*
11. Relating to others 15.17 9.53 0.202** 0.143* 0.088 0.164*

*p < 0.05.

**p < 0.01.
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factor of PTSD and PTG: eigenvalue = 0.32, canonical r = 0.49, Wilks
λ = 0.64, F = 2.98, p < 0.0005. For the canonical root, high scores were
found on all the 6 PTSD factors: re-experiencing (λ = 0.74), avoidance
(λ = 0.82), negative alterations in mood and cognition (λ = 0.65), anx-
ious arousal (λ = 0.88), dysphoric arousal (λ = 0.73), and externalizing
behavior (λ = 0.50). And high scores were found on all the 5 PTG
factors: appreciation for life (λ = 0.69), new possibilities (λ = 0.84),
personal strength (λ = 0.79), spiritual change (λ = 0.35), and relating
to others (λ = 0.37). The redundancy indexes of the canonical root
were 12.91% on the PTG side and 9.91% on the PTSD side, indicating
adequately mutually explanatory power. The second canonical root
suggested a negative correlation of personal strength (λ = −0.38) with
re-experiencing (λ = 0.60), negative alterations in mood and cognition
(λ = 0.60), and externalizing behavior (λ = 0.45). This canonical root
had an eigenvalue = 0.08, canonical r = 0.28, Wilks λ = 0.85,
F = 1.63, p = 0.041. The redundancy indexes of the canonical root were
1.30% on the PTG side and 0.41% on the PTSD side, indicating small
to medium explanatory power.

Next, a path model, shown in Figure 1, was constructed using
the 6 PTSD factors as predictors and the 5 PTG factors as dependent
variables, allowing all PTSD factors and PTG factors to correlate each
other within independent variable/dependent variable groups. After build-
ing a saturatedmodel and deleting nonsignificant structural coefficients, path
analysis identified 5 strong and robust positive paths: re-experiencing
and appreciation for life, re-experiencing and new possibilities, anxious
arousal and appreciation for life, anxious arousal and new possi-
bilities, and anxious arousal and personal strength. In addition, we also
found small but significant negative paths from negative alterations
in mood and cognition to personal strength, and from externalizing
behavior and appreciation for life. The hypothetical model fit the
data well, χ2

20 (n = 201) = 18.17, p = .58, CFI = 1.00, TLI = 1.00,
RMSEA < 0.001.

Finally, we tested curvilinear relations between subscale scores
from PTSD’s 6-factor model and PTG subscale scores. We squared
the summed PTSD subscale scores (to estimate curvilinear effects)
and tested bivariate relations as well as multivariate relations using
linear regression. In bivariate analysis, all squared PTSD subscales
significantly predicted PTG’s appreciation, new possibilities, per-
sonal strength, except for PTSD’s externalizing, which did not pre-
dict appreciation or personal strength, and negative mood and
cognition, which did not predict personal strength. For PTG’s spiri-
tual change, only PTSD’s dysphoric arousal was significant. For
PTG’s relating to others, only PTSD’s re-experiencing was signifi-
cant. (Detailed results are available upon request.)
trix

5 6 7 8 9 10 11

* 1.000
* 0.566** 1.000
* 0.106 0.283** 1.000
* 0.247** 0.344* 0.676** 1.000
* 0.132 0.333** 0.638** 0.782** 1.000
* 0.077 0.140* 0.610** 0.622** 0.563** 1.000

0.065 0.130 0.640** 0.722** 0.667** 0.599** 1.000
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FIGURE 1. Path model of relations between PTSD and PTG. Posttraumatic stress disorder factors: re-experiencing, externalizing behavior, avoidance,
negative alterations withmood and cognition, anxious arousal, dysphoric arousal. PTG factors: relating to others, personal strength, appreciation of life,
spiritual change, and new possibilities.
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In regression analyses testing curvilinear effects, PTSD’s anx-
ious arousal was the only significant predictor of PTG’s appreciation,
new possibilities, and personal strength variables. Dysphoric arousal
was the only significant predictor of PTG’s spiritual change variable.
Posttraumatic stress disorder’s re-experiencing was the only significant
predictor of PTG’s relating-to-others variable.

DISCUSSION
We found in a nonclinical sample of trauma victims that prevail-

ing models for DSM-5 PTSD, as well as PTG, fit well using CFA. Ca-
nonical correlation analysis indicated that a single linear combination of
PTSD and PTG variables adequately described the data. Confirming
our hypotheses, using path analysis, PTSD’s re-experiencing was re-
lated to PTG’s appreciation for life, whereas PTSD’s avoidance was re-
lated to PTG’s new possibilities.

As expected, the PTSDmodel fit well. This finding corroborates
other findings on the symptom structure of PTSD usingDSM-5 criteria
(eg, Biehn et al., 2013; Contractor et al., 2014; Gentes et al., 2014). Fur-
thermore, the PTGmodel fit well, supporting findings from other stud-
ies (eg, Kashdan and Kane, 2011; Taku et al., 2008). Posttraumatic
stress disorder and PTG had common variance together based on ca-
nonical correlation analysis. This supports other research finding that
the constructs within PTSD and PTG are interrelated (Bauwens and
Tosone, 2014; Croft et al., 2013; Wang et al., 2013).

We found that PTSD’s re-experiencing subscale was related to
PTG’s appreciation for life, in support of Bauwens and Tosone
(2014). Conceptually, the importance of re-experiencing with PTG in
general fits with literature finding that PTG happens as a direct function
of rumination and cognitive processing (Bauwens and Tosone, 2014;
Tedeschi and Calhoun, 1995; Tedeschi and Calhoun, 2004).

Our results indicated that PTSD and PTG often concur, although
in some dimensions, high PTSD hampers the development of PTG. In
particular, we also found that PTG’s personal strength variablewas pos-
itively related to PTSD’s hyperarousal, but negatively related to
PTSD’s negative mood and cognitions variable. Unlike mood and cog-
nition that has a primarily dysphoric/depression theme, PTSD’s hyper-
arousal dimension includes agitated depressive symptoms (Elhai et al.,
2011a) and should thus conceptually be more related to PTG’s strength
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
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than other PTSD factors should. However, hyperarousal is often followed
by avoidance-related behaviors as a means of coping with the arousal
(Solomon et al., 2009; Tull and Roemer, 2003); such avoidance often in-
volves avoiding social relationships. And thus it is not surprising that we
found PTSD’s hyperarousal to be negatively related to PTG’s relating
to others.

We also found support for curvilinear relations between PTSD
and PTG subscales. Despite many significant bivariate correlations,
when adjusting for the presence of all PTSD subscales, few significant
curvilinear relations remained. Notably, PTSD’s anxious arousal was
significantly predictive of PTG’s appreciation, new possibilities, and
personal strength variables, when adjusting for other PTSD curvilinear
effects. These results add a more granular understanding of curvilinear
relations between PTSD and PTG than those found previously (Jin
et al., 2014; Kleim and Ehlers, 2009; Lechner et al., 2006; Tsai et al.,
2015a), by analysis at the subscale level.

Our study had several notable limitations. First, our participants
comprised nonclinical university students, so the sample was not truly
representative. Second, participants were diverse in terms of their
trauma history, rather than all having the same type of trauma. Instru-
ments were self-report in nature rather than clinical interview based,
and aside from the most distressing trauma, we do not have data on
length of time passed since the trauma. So the findings generated in this
study should be replicated in a clinical, trauma-exposed sample. Fur-
thermore, our study was cross-sectional, so we cannot infer causality
from PTSD to PTG symptoms. Finally, because of our focus on rela-
tions among latent factors, we studied primarily linear rather than cur-
vilinear relations among factors.

CONCLUSIONS
Confirmatory factor analysis demonstrated support for the 6-factor

PTSD model and 5-factor PTG model, previously supported in the litera-
ture. We found evidence, based on canonical correlation analysis, for a
strong relationship between PTSDand PTG subscales. Path analysis results
demonstrated that PTSD’s re-experiencing subscale was related to PTG’s
appreciation for life subscale. Posttraumatic growth’s relating to others sub-
scale was negatively correlated with PTSD’s hyperarousal subscale. Our
findings provide further insight into the relations between PTSD and PTG.
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