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A B S T R A C T

The Posttraumatic Growth Inventory (PTGI; Tedeschi and Calhoun, 1996) is the most commonly used measure
of posttraumatic growth. Although the original five factor structure has extensive psychometric support,
evidence exists for alternate PTGI models. The current study assessed the validity of oblique and hierarchical
factor structures of five PTGI models. Confirmatory factor analyses were performed among a heterogeneous
community sample with a diverse trauma history. The oblique models provided a better fit to the data compared
with their respective hierarchical models. Three oblique variants provided good fit to the data on two fit indices
and all five oblique variants met the recommended criteria for at least one fit index. The 10-item model
demonstrated the lowest Expected Cross-Validation Index (ECVI) values and is a brief and useful measure when
examining PTGI total scores; however, current results suggest that consideration of the specific subscales may
be more meaningful than total scores. Researchers and clinicians interested in subscale scores should consider
using the 18- or 21-item variants due to a higher number of items per factor and, therefore, greater factor
stability. Future directions in refining and measuring posttraumatic growth are discussed.

1. Introduction

Trauma literature has historically centered on the negative psycho-
logical sequelae of trauma (Bensimon, 2012; Breslau et al., 1998),
resulting in advancements in knowledge, treatment, and prevention
strategies for posttraumatic stress disorder (PTSD; American
Psychiatric Association, 2013). Over the past two decades, however, a
developing evidence base has identified a phenomenon of significant
and positive psychological change following trauma, commonly re-
ferred to as posttraumatic growth (Tedeschi and Calhoun, 1996).
Posttraumatic growth is theorized to be facilitated by engagement in
cognitive processing, emotional coping, and disclosure, resulting in
beneficial changes in self-perception, external relationships, and phi-
losophy on life (Tedeschi and Calhoun, 2004).

The Posttraumatic Growth Inventory (PTGI; Tedeschi and Calhoun,
1996) is the primary tool used to measure posttraumatic growth. The
PTGI was developed from a pool of 34 items, generated and validated
with a sample of trauma-exposed undergraduate students. Principal
components analyses have supported five factors, each representing a
different domain in which positive growth occurs following trauma:
relating to others; new possibilities; personal strength; spiritual
change; and appreciation of life (Tedeschi and Calhoun, 1996). The

final 21-item measure displayed excellent internal consistency (ɑ=.90)
and test-retest reliability (rii=.71). The PTGI has since been utilized in
diverse samples, including prisoners of war (Solomon and Dekel,
2007), military veterans (Maguen et al., 2006), cancer patients
(Rajandram et al., 2011), pediatric patients (Picoraro et al., 2014),
and university students (Taku et al., 2007). The original five factor
structure has been replicated in a number of English-language studies
(e.g., Brunet et al., 2010; Palmer et al., 2012; Taku et al., 2008) and
language translations including Dutch (Jaarsma et al., 2006), German
(Mack et al., 2015; Maercker and Langner, 2001), Italian (Prati and
Pietrantoni, 2014), Japanese (Taku et al., 2007), and Portuguese
(Lamela et al., 2014; Teixeira and Pereira, 2013).

Despite strong evidence for the original five factor 21-item model,
several studies have provided psychometric support for alternative
PTGI models. Several one and three factor structures were tested by
Taku et al. (2008) following statistical evidence of high intercorrela-
tions between factors (e.g., Joseph and Linley, 2004; Sheikh and
Marotta, 2005) and internal consistency for the whole measure (e.g.,
Sears et al., 2003; Sheikh and Marotta, 2005), suggesting posttrau-
matic growth may either be unidimensional rather than multidimen-
sional or have fewer than five factors (Taku et al., 2008). The
psychometric analysis (Taku et al., 2008) suggested the one and three
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factor variants were inferior to the original five factor PTGI. In terms of
dimensionality, both oblique and hierarchical factor analyses of the five
factor 21-item PTGI had acceptable fit, though the oblique structure
was a better fit (Taku et al., 2008). Another alternative oblique model
emerged from an investigation assessing the fit of the PTGI factor
structure in an ethnically diverse sample of college students; specifi-
cally, removal of poorly fitting items resulted in 18 items representing
the original five factors (Hooper et al., 2009). Model fit for the revised
item set has not been tested with a hierarchical structure. Shortly
thereafter, another shortened version of the PTGI was developed
through confirmatory factor analysis of 1351 adults across 16 studies
(Cann et al., 2010). The resulting 10-item Short Form (PTGI-SF) was
comprised of the two highest-loading items in each of the five factors.
Oblique and hierarchical models of the PTGI-SF demonstrated good fit,
with slightly superior fit for the oblique model (Cann et al., 2010). The
PTGI-SF was subsequently validated in a sample of deployed National
Guard soldiers (Kaler et al., 2011), supporting its factor structure,
reliability, and construct validity.

Amidst the development of the 18- and 10-item PTGI variants came
speculation that the posttraumatic growth construct may also encom-
pass increases in compassion after trauma (Morris et al., 2012, 2013).
Qualitative research with cancer survivors identified a theme of
compassion in oncological psychology (Morris et al., 2012). The result
led the authors to hypothesize that the addition of compassion-related
items may allow the PTGI to better encompass the construct of
posttraumatic growth (Morris et al., 2013). With the assistance of
Calhoun (one of the original authors of the PTGI), Morris et al. (2013)
developed four additional compassion items for inclusion in the
measure. Principal components analysis of the 26 items revealed eight
cross-loaded items from the original scale, which were discarded. The
remaining 18 items produced a seemingly robust six factor structure
that included the original five factors and a sixth factor labeled
compassion. The six factor solution demonstrated good fit with both
oblique and hierarchical models; however, the authors noted a
preference for the oblique model based on its superior fit index values.
The six factor model has not been factorially validated on another
sample. Additionally, the final compassion factor comprised of four
new items and one original item (Morris et al., 2013) has not been re-
examined alongside the other original PTGI items (Tedeschi and
Calhoun, 1996) in a diverse, non-cancer sample.

To our knowledge, only the original 21-item PTGI (Tedeschi and
Calhoun, 1996) has been validated using a community sample with
diverse trauma experiences (e.g., Linley et al., 2007; Taku et al., 2008);
validation studies with the four alternative variants have been con-
ducted on homogenous samples with specific types of traumas (Kaler
et al., 2011; Morris et al., 2013). The current study was designed to
assess the goodness-of-fit of oblique and hierarchical models of five
PTGI variants–the 21-item five factor model (Tedeschi and Calhoun,
1996); the 10-item five factor model (Cann et al., 2010); the 18-item
five factor model (Hooper et al., 2009); the 18-item six factor model
(Morris et al., 2013); and an exploratory 25-item six factor model with
the original items plus four compassion items (Morris et al., 2013)–in a
demographically heterogeneous community sample representing a
wide range of index traumas.

2. Methods

2.1. Participants

Full participant details have been reported in (Asmundson et al.,
2016). What follows is a summary of relevant demographic informa-
tion. Participants comprised an American community sample (n=512;
48% female; mean age=48.0, SD=11.8) who reported experiencing a
traumatic event. Participants were recruited via Qualtrics Online
Survey Software (Provo, UT) as part of a larger study investigating
PTSD and other posttraumatic outcomes. Participants were specifically

recruited by Qualtrics via a screening question asking whether they had
experienced a traumatic event, and were eligible to continue participa-
tion if they were 18 years of age or older and endorsed exposure to one
or more traumatic events. Participants were primarily White (80.7%);
married/cohabitating (56.6%) or single (23.6%); and employed full
time (41.4%) or part time (13.3%). In terms of index trauma,
participants primarily endorsed illness/injury (15.6%), transportation
accident (14.6%), sudden accidental death (8.8%), natural disaster
(8.6%), sexual assault (7.0%), and physical assault (7.0%). Index
traumas occurred an average of 14.4 years (SD=13.5; range=less than
a year to 55 years) prior to survey completion.

2.2. Measures

The PTGI (Tedeschi and Calhoun, 1996) is a 21-item measure
assessing the five factors originally theorized to comprise posttraumatic
growth (i.e., relating to others, new possibilities, personal strength,
spiritual change, and appreciation of life). Respondents were instructed
to fill out the questionnaire in response to the trauma they previously
rated as their index (i.e., most severe) traumatic experience. Each
factor contains between two (i.e., spiritual change) and seven (i.e.,
relating to others) items. Items such as “I know better that I can handle
difficulties” are rated on a 0 (I did not experience this change as a
result of my crisis) to 5 (I experienced this change to a very great
degree as a result of my crisis) scale. Low summed scores indicate low
posttraumatic growth and high summed scores indicate high posttrau-
matic growth. In addition to the original 21 items, the present research
included the four items developed for the compassion factor of the
Morris et al. (2013) PTGI variant. Items such as “If I see someone who
needs help I have a stronger desire to help them” are rated on the same
0–5 scale as above. Item 15 of the original PTGI (e.g., “I have more
compassion for others”) is included in the compassion factor in the
relevant models. The items representing each factor in each PTGI
variant under consideration are presented in Table 1.

2.3. Data analytic plan

Visual inspection of score distribution plots (Field, 2013) suggested
a non-normal distribution of the data. Therefore, bootstrapped ana-
lyses with 1000 samples were used to provide robust probability values
and confidence intervals. Cronbach's alpha was calculated in order to
assess the internal consistency of the total and subscale scores of the
PTGI and model variants. Confirmatory factor analyses (CFAs) were
conducted to assess the goodness-of-fit of the five PTGI variants as
oblique and hierarchical models. The models tested included the 21-
item five factor model (Tedeschi and Calhoun, 1996), the 10-item five
factor model (Cann et al., 2010), the 18-item five factor model (Hooper
et al., 2009), the 18-item six factor model (Morris et al., 2013), and a
25-item six factor model with the original PTGI items (Tedeschi and
Calhoun, 1996) plus compassion items (Morris et al., 2013). The items
included in each of the PTGI models are presented in Tables 1 and 2.
The CFA analyses were performed using AMOS (version 22) with
maximum likelihood estimation and oblique rotation.

Model fit was evaluated using multiple fit indices as recommended
by Hu and Bentler (1999): chi square/degrees of freedom ratio (χ2/df;
values should be < 2.0); comparative fit index (CFI; values should
approach or be > .95); root mean square error of approximation
(RMSEA; values should approach or be < .06); standardized root
mean square residual (SRMR; values should approach or be < .08);
and the Expected Cross-Validation Index (ECVI; lower values indicate
better fit). More value should be placed on the last four fit indices
because chi-square values are sensitive to large sample sizes (Hu and
Bentler, 1999).
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Table 1
Unstandardized Loadings (Standard Errors) and Standardized Loadings of items in the oblique Posttraumatic Growth Inventory variants.

Factor I Factor II Factor III Factor IV Factor V Factor VI

Items U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S

21item, five factora

6 1.00 (–) .80
8 1.04 (.05) .86
9 1.02 (.05) .83
15 .94 (.05) .75
16 1.02 (.05) .82
20 1.04 (.5) .85
21 1.05 (.5) .88
3 1.00 (–) .78
7 1.11 (.05) .82
11 1.17 (.05) .89
14 .97 (.05) .75
17 1.12 (.05) .85
4 1.00 (–) .79
10 1.01 (.05) .85
12 1.02 (.05) .84
19 .97 (.05) .76
5 1.00 (–) .95
18 .92 (.04) .83
1 1.00 (–) .69
2 1.22 (.07) .83
13 1.4 (.08) .90

10-item, five factorb

8 1.04 (.05) .87
20 1.00 (–) .83
11 1.00 (–) .88
7 .94 (.04) .80
10 1.00 (.05) .88
19 1.00 (–) .82
5 1.00 (–) .95
18 .91 (.04) .83
1 .90 (.05) .79
2 1.00 (–) .86

18-item, five factorc

6 1.00 (–) .81
8 1.03 (.04) .86
15 .89 (.05) .73
20 1.03 (.04) .86
21 1.04 (.04) .88
9 1.00 (.05) .83
3 1.00 (–) .78
7 1.12 (.05) .82
11 1.17 (.05) .89
14 .98 (.05) .75
17 1.11 (.05) .85
4 1.00 (–) .79
12 1.01 (.05) .83
19 .92 (−.05) .72
5 1.00 (–) .95
18 .96 (.04) .83
2 .1.00 (–) .81
13 1.22 (.05) .94

18-item, six factord

6 1.00 (–) .82
21 1.05 (.04) .90
20 1.06 (.04) .89
3 1.00 (–) .80
7 1.09 (.05) .83
14 .97 (.05) .76
11 1.14 (.05) .89
12 1.07 (.05) .87
10 1.00 (–) .83
18 .93 (.04) .84
5 1.00 (–) .94
1 .1.00 (–) .81
2 1.06 (.06) .84
C1 .1.00 (–) .89
C2 .88 (.04) .74
15 .95 (.04) .81

(continued on next page)
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3. Results

All PTGI variants demonstrated strong internal consistency for total
scale scores, ranging from .93 to 97. Internal consistency subscale
scores were also generally strong, ranging from .81 to .94, with the
exception of Factor 1 (α=.70) of the PTGI-SF (Cann et al., 2010). Full
internal consistency results are presented in Table 3.

CFA results indicated that all oblique models provided good fit to
the data based on SRMR indices. Two oblique models, the 10-item five
factor and 18-item six factor, demonstrated a CFI value of .95 or
higher. Likewise, the CFI value for the oblique 18-item five factor
model was .94. The 21-item five factor and 25-item five factor oblique
models both had slightly lower CFI values of .91. A guideline provided
by Hu and Bentler (1999) states that CFI values should approach or be
greater than .95. The first three oblique models meet this recommen-
dation. The χ2/df values for all oblique models were above the
recommended value of 2.0, which is to be expected given the large
sample size (Kenny and McCoach, 2003). RMSEA values for all oblique
models were also above the recommended value of .06. The ECVI, a
comparative fit index, was lowest for the 10-item five factor oblique
model of the PTGI-SF (Cann et al., 2010) and followed, in rank order,
by the 18-item five factor model (Hooper et al., 2009), the 18-item six
factor model (Morris et al., 2013), the 21-item five factor model
(Tedeschi and Calhoun, 1996), and the 25-item six factor oblique
model. Fit indices for the models are presented in Table 4. The
standardized factor loadings for all oblique models were high, ranging
from .66 to .95. Factor loadings for the items from each oblique model
are displayed in Table 1.

The fit of each model variant worsened when tested using hier-
archical models. Specifically, the CFI values did not meet the recom-

mended guidelines for any of the models (CFI ranged from .79 to .85;
Hu and Bentler, 1999). The RMSEA and ECVI values of each
hierarchical model were significantly lower than the respective oblique
models, as indicated by non-overlapping confidence intervals.
Nevertheless, the SRMR values were within the recommended value
of .08 for all models (SRMR values ranged from .06 to .07). The
standardized factor loadings for all hierarchical models were high,
ranging from .69 to .95. Factor loadings for the items from each model
are displayed in Table 2.

4. Discussion

The current study was designed to assess the goodness-of-fit of five
different PTGI models in a community sample with a heterogeneous
trauma exposure history using oblique and hierarchical models. With
respect to the oblique PTGI variants, all models met the recommended
SRMR value provided by Hu and Bentler (1999). The 10-item five
factor, 18-item six factor, and the 18-item five factor models demon-
strated good fit on the CFI index. The remaining two oblique models
(original 21-item five factor and exploratory 25-item five factor) did not
meet with CFI recommendations from Hu and Bentler (1999). The
RMSEA and χ2/df values were above recommended values for all
oblique models; however, the χ2/df results were expected given the
large sample size (Hu and Bentler, 1999). The ECVI values differed
across the oblique PTGI models with values ranging from .45 to 2.94.
The ECVI is used to compare multiple models whereby the model with
the lowest ECVI value has the highest probability of replication (Byrne,
2010). The oblique PTGI-SF model demonstrated the lowest ECVI
value (.45) with confidence intervals that did not overlap with the
confidence intervals of the other models. The oblique models with the

Table 1 (continued)

Factor I Factor II Factor III Factor IV Factor V Factor VI

Items U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S

C3 1.03 (.04) .89
C4 1.02 (.04) .89

25-item, six factore

6 1.00 (–) .80
8 1.05 (.05) .87
9 1.02 (.05) .83
16 1.01 (.05) .81
20 1.04 (.05) .86
21 1.05 (.04) .88
3 1.00 (–) .78
7 1.11 (.05) .82
11 1.17 (.05) .89
14 .97 (.05) .74
17 1.13 (.05) .85
4 1.00 (–) .79
10 1.01 (.05) .85
12 1.02 (.05) .84
19 .98 (.05) .77
5 1.00 (–) .94
18 .94 (.04) .84
1 1.00 (–) .70
2 1.21 (.07) .83
13 1.4 (.07) .90
C1 1.00 (–) .89
C2 .88 (.04) .74
15 .96 (.04) .82
C3 1.03 (.04) .89
C4 1.02 (.04) .89

Note. U, unstandardized; SE, standard error; S, standardized. The authors for each of the models are denoted as follows:
a Tedeschi and Calhoun (1996).
b Cann et al. (2010).
c Hooper et al. (2009).
d Morris et al. (2013).
e Original PTGI items plus compassion factor.
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Table 2
Unstandardized Loadings (Standard Errors) and Standardized Loadings of items in the hierarchical Posttraumatic Growth Inventory variants.

Factor I Factor II Factor III Factor IV Factor V Factor VI

Items U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S

21item, five factora

6 1.00 (–) .73
8 1.07 (.06) .81
9 1.06 (.06) .79
15 1.03 (.06) .76
16 1.11 (.06) .82
20 1.04 (.6) .78
21 1.04 (.6) .80
3 1.00 (–) .74
7 1.11 (.06) .78
11 1.18 (.06) .85
14 .99 (.06) .71
17 1.18 (.06) .84
4 1.00 (–) .74
10 .98 (.05) .78
12 1.02 (.05) .79
19 .97 (.06) .71
5 1.00 (–) .76
18 .95 (.06) .68
1 1.00 (–) .66
2 1.13 (.07) .74
13 1.4 (.08) .84

10-item, five factorb

8 1.03 (.06) .77
20 1.00 (–) .75
11 1.00 (–) .82
7 .95 (.05) .76
10 .97 (.05) .78
19 1.00 (–) .74
5 1.00 (–) .79
18 .94 (.06) .71
1 .90 (.06) .69
2 1.00 (–) .75

18-item, five factorc

6 1.00 (–) .74
8 1.05 (.06) .81
15 1.01 (.06) .75
20 1.03 (.06) .79
21 1.03 (.05) .80
9 1.05 (.06) .80
3 1.00 (–) .74
7 1.12 (.06) .78
11 1.18 (.06) .84
14 1.00 (.06) .72
17 1.17 (.06) .84
4 1.00 (–) .75
12 1.01 (.05) .79
19 .95 (.06) .70
5 1.00 (–) .76
18 .94 (.06) .68
2 1.00 (–) .73
13 1.20 (.06) .83

18-item, six factord

6 1.00 (–) .72
21 1.05 (.06) .79
20 1.05 (.06) .78
3 1.00 (–) .72
7 1.11 (.07) .76
14 .97 (.06) .69
11 1.17 (.06) .82
12 1.06 (.06) .77
10 1.00 (–) .74
18 .96 (.06) .70
5 1.00 (–) .77
1 1.00 (–) .67
2 1.10 (.07) .72
C1 1.00 (–) .79
C2 .99 (.05) .74
15 1.05 (.05) .80

(continued on next page)
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next lowest ECVI values were the 18-item six factor (1.20) and the 18-
item five factor (1.39) models, which both had confidence intervals that
did not overlap with the higher item models (21-item five factor, 25-
item six factor). Most indices favour simpler models (Hoyle, 2012) and,
although the ECVI may be particularly robust to such bias (Hoyle,
2012), statistical comparisons across non-nested models can still be
unreliable (for discussion, see Merkle et al., 2015). As such, replication
of the current finding is necessary.

The fit of the five PTGI model variants was also assessed using
hierarchical factor structures. Across models, only the SRMR fit index
demonstrated values that were entirely consistent with recommenda-
tions. The remaining fit indices indicated that the hierarchical models
did not fit the data as well as the oblique models for the same variants.
Specifically, the CFI values did not meet recommended guidelines for
any of the hierarchical models (Hu and Bentler, 1999). The RMSEA

and ECVI values of each hierarchical model were significantly lower
than the respective oblique models.

In sum, as previously supported by comparisons of hierarchical and
oblique models (Cann et al., 2010; Morris et al., 2013; Taku et al.,
2008), the oblique models were a better fit to the data than the
hierarchical models across all of the PTGI variants. The PTGI-SF (Cann
et al., 2010) oblique model may be most replicable and has the
additional benefit of brevity. The majority of extant research utilizes
PTGI total scores for statistical analyses (Helgeson et al., 2006);
however, mounting evidence suggests that consideration of the specific
subscales may be more meaningful for interpreting PTGI than a total
score. As such, a longer measure, like the 18-item six factor or 18-item
five factor, could be important for researchers interested in utilizing the
PTGI subscale scores. Likewise, a longer PTGI measure may be most
appropriate for identifying clinical posttraumatic growth targets and

Table 2 (continued)

Factor I Factor II Factor III Factor IV Factor V Factor VI

Items U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S U (SE) S

C3 1.03 (.05) .79
C4 1.03 (.05) .80

25-item, six factore

6 1.00 (–) .73
8 1.06 (.06) .80
9 1.06 (.06) .79
16 1.13 (.06) .82
20 1.05 (.06) .78
21 1.05 (.06) .80
3 1.00 (–) .72
7 1.12 (.06) .76
11 1.19 (.06) .83
14 .98 (.06) .70
17 1.21 (.06) .85
4 1.00 (–) .73
10 .98 (.06) .77
12 1.02 (.06) .78
19 1.00 (.06) .72
5 1.00 (–) .76
18 .96 (.06) .69
1 1.00 (–) .67
2 1.12 (.07) .74
13 1.34 (.08) .83
C1 1.00 (–) .77
C2 .99 (.06) .71
15 1.07 (.06) .79
C3 1.03 (.06) .77
C4 1.03 (.05) .77

Note. U, unstandardized; SE, standard error; S, standardized. The authors for each of the models are denoted as follows:
a Tedeschi and Calhoun (1996).
b Cann et al. (2010).
c Hooper et al. (2009).
d Morris et al. (2013).
e Original PTGI items plus compassion factor.

Table 3
Cronbach's alpha values for total and subscale scores of all variants.

Model Total Factor I Factor II Factor III Factor IV Factor V Factor VI

21-item, five factora .97 .94 .91 .88 .88 .85 –

10-item, five factorb .93 .70 .83 .84 .88 .81 –

18-item, five factorc .96 .93 .91 .82 .88 .86 –

18-item, six factord .96 .90 .89 .84 .88 .81 .92
25-item, six factore .97 .93 .91 .88 .88 .85 .92

Note. The authors for each of the models are denoted as follows:
a Tedeschi and Calhoun (1996).
b Cann et al. (2010).
c Hooper et al. (2009).
d Morris et al. (2013).
e Original PTGI items plus compassion factor.
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measuring clinical outcomes.
Contrary to previous research, the original 21-item five factor PTGI

demonstrated good fit according to only one fit index. The original
PTGI has demonstrated a robust factor structure in several diverse
trauma samples (e.g., Linley et al., 2007; Taku et al., 2008). The
robustness of the original PTGI in previous research, coupled with
acceptable fit on one fit index in the present study, suggests the original
PTGI cannot be dismissed as a poorly fitting model in diverse trauma
samples; nevertheless, the unacceptable fit of the original PTGI in other
samples has been the impetus for modifications to the PTGI (for
review, see Taku et al., 2008). Continued exploration appears war-
ranted to determine whether the inconsistent factor structure results
are representative of problems associated with the measure or with
contemporary conceptualizations of posttraumatic growth. Finally, the
25-item PTGI was included in the current analyses as an exploratory
variant comprised of the original PTGI items (Tedeschi and Calhoun,
1996) and the compassion subscale (Morris et al., 2013). Only one fit
index met the recommended value for this variant and, as such, we do
not recommend future use of this exploratory 25-item variant. For
clinicians and researchers who are interested in utilizing a PTGI variant
that includes compassion, the 18-item six factor model is an option
which meets criteria for good fit on several indices.

The research on the proposed compassion factor is emerging as a
new area of inquiry in the posttraumatic growth literature and has not
undergone external psychometric analysis since its initial development
(Morris et al., 2012, 2013). The compassion items were developed from
a sound theoretical rationale derived from qualitative research (as
reviewed in the Morris et al., 2012, 2013). However, the 18-item
compassion variant has rarely been used in research, with only two
uses so far (Dyer et al., 2016a, 2016b). The limited use of the
compassion items may have been due to exclusive use with illness-
related trauma studies. Researchers may also have refrained from
using the compassion items pending external psychometric validation,
which the present study provides. Lastly, there may yet be unpublished
research with the compassion items, since the few publications that do
exist were very recent. Regardless of the reason for slow uptake of the
18-item compassion variant, compassion represents a potentially
important dimension of posttraumatic growth and the current psycho-
metric validation supports further research with the 18-item measure.

The high number of PTGI variants available for consideration in the
current psychometric evaluation, as well as in Taku et al. (2008) earlier
evaluation, serves as evidence that research in the area of posttrau-

matic growth is rapidly expanding–a natural outcome of a quickly
growing literature being pursued by many researchers (Jayawickreme
and Blackie, 2014). As the number of published PTGI variants increase,
especially those that introduce new factors (e.g., compassion), con-
fidence that all PTGI measures capture the same elements of the
posttraumatic growth construct will likely decrease. Future research
designed to inform the conceptual boundaries of posttraumatic growth
would likely be beneficial for developing more robust models.

Qualitative investigations may help to clarify the conceptual
boundaries of posttraumatic growth. Existing qualitative analysis has
provided support for the five-factor structure of PTGI (Taubman-Ben-
Ari et al., 2011); however, the study was designed to validate content
assumptions and did not comment whether additional themes arose.
Atheoretical qualitative analyses of the lived experience of growth and
benefit-finding following trauma exposure may provide insight into the
number of factors that best represents the posttraumatic growth
construct. Similarly, future research should examine whether the
posttraumatic growth factors generalize to all trauma types or whether
they are specific to trauma type. For example, compassion content
appears to be related to posttraumatic growth in samples with health-
related trauma (e.g., prostate cancer; Morris et al., 2012, 2013), and
the 18-item compassion-inclusive PTGI variant demonstrated good fit
to our sample of diverse trauma experiences. Qualitative research
would shed insight into whether compassion is as salient to individuals
who have experienced non-illness traumas. Such qualitative explora-
tion of compassion-related growth may help guide future quantitative
analytic investigations.

Likewise, specific quantitative analyses may prove necessary in
order to create a common direction in the posttraumatic growth
literature. For example, researchers have begun using multiple regres-
sion analyses to determine whether core beliefs and ruminative
tendencies predict individual responses to specific items using a
Japanese translation of the PTGI (Taku and Oshio, 2015). Such work
should be replicated across English PTGI variants and other foreign
language translations. Additionally, item response theory modeling
may clarify whether certain items are underperforming, either globally
or in certain samples. The macro-level clarification of posttraumatic
growth as a qualitative construct, coupled with the micro-level analysis
of item characteristics, is likely to provide a more unified under-
standing of posttraumatic growth and therein improve measurement of
the construct.

There are several limitations to the current investigation that

Table 4
Results of confirmatory factor analyses of oblique and hierarchical Posttraumatic Growth Inventory variants.

Model χ2/df CFI RMSEA RMSEA CI SRMR ECVI ECVI CI

21-item, five factora Oblique 5.91 .91 .10 .09–.10 .04 2.28 2.08–2.48
Hierarchical 10.13 .82 .13 .13–.14 .06 3.91 3.65–4.19

10-item, five factorb Oblique 6.85 .96 .11 .09–.12 .03 .45 .38–.54
Hierarchical 16.63 .85 .18 .16–.19 .06 1.22 1.07–1.38

18-item, five factorc Oblique 4.94 .94 .09 .08–.10 .04 1.39 1.24–1.55
Hierarchical 10.48 .84 .14 .13–.14 .06 2.91 2.68–3.16

18-item, six factord Oblique 4.28 .95 .08 .07–.09 .04 1.20 1.07–1.35
Hierarchical 13.07 .79 .15 .15–.16 .07 3.60 3.34–3.87

25-item, six factore Oblique 5.07 .91 .09 .08–.09 .05 2.84 2.62–3.06
Hierarchical 9.92 .80 .13 .13–.14 .06 5.54 5.22–5.87

Note. CFI, comparative fit index; RMSEA, root mean square error of approximation; CI, confidence interval; SRMR, standardized root mean square residual; ECVI, expected cross
validation index; α, Cronbach's alpha. The authors for each of the models are denoted as follows: j, original PTGI items plus compassion factor.

a Tedeschi and Calhoun (1996).
b Cann et al. (2010).
c Hooper et al. (2009).
d Morris et al. (2013).
e Original PTGI items plus compassion factor;
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provide opportunities for future research. First, the data were obtained
through Internet-delivered, anonymous, self-report questionnaires. By
their very nature, self-report methods may affect the validity of the
results through inaccurate self-reporting caused by recall bias, social
desirability bias, or poor recollection. Second, the demographic char-
acteristics may represent a limitation for generalization. Demographics
of the present sample were representative of other large-scale investi-
gations of PTSD (e.g., Sledjeski et al., 2008); however, all of the
participants resided in the United States, and the sample comprised
primarily of individuals that identified as White. Results from the
present analyses may only be relevant in a North American context and
may not reflect potential cultural differences in how people respond to
traumatic events and experience posttraumatic growth (Splevins et al.,
2010). Though the present study focused on a review of English
variants of the PTGI, an evaluation of psychometric analyses of
translated PTGI variants may shed insight into cross-cultural simila-
rities and differences. The diversity of trauma types presented within
the current sample was considered a strength of our investigation, as
sample heterogeneity may result in greater generalizability to non-
specific samples. Even so, a convenience sample was utilized and
representativeness to any given population cannot be assumed. Future
research is needed to more specifically assess the factor structure of the
PTGI in heterogeneous trauma exposure by geographic region, ethni-
city, and other important demographic factors.

Finally, participants were eligible to participate regardless of when
the index trauma occurred, resulting in broad individual differences in
time since the event (M=14.4 years; SD=13.5); that said, negative
responses to trauma exposure can persist for decades (e.g., O’Toole
et al., 2009; van den Berg et al., 2012) and other publications have
reported similar average times since the index trauma (e.g., 14.8 years;
Steel et al., 2002). As such, heterogeneous time since index trauma is
not considered to be a critical detriment to the present psychometric
analysis.

The current investigation assessed the factorial validity of five PTGI
model variants using oblique and hierarchical factor structures. The
oblique models were superior to the hierarchical models across all of
the PTGI variants, which suggests that consideration of the specific
subscales may be more meaningful than total scores. In terms of the
oblique models, the PTGI-SF (Cann et al., 2010) demonstrated the
lowest ECVI value and has the added benefit of brevity; however, a
longer measure may be necessary to obtain reliable subscale results, as
factors with fewer than three items are notoriously unreliable
(O’Rourke and Hatcher, 2013). Researchers and clinicians interested
in individual factor scores may therefore want to consider using the 18-
or 21-item PTGI variants. The body of research designed to measure
and predict resilient psychological responses following trauma is
rapidly expanding, as is research designed to refine our conceptualiza-
tion and measurement of posttraumatic growth. Atheoretical qualita-
tive research and item-level analyses may be helpful next steps in
identifying whether there is a PTGI variant which most wholly captures
the posttraumatic growth construct without sacrificing psychometric
robustness.
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