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Abstract 
 

 
	 Posttraumatic growth (PTG) is positive transformation following a traumatic 

experience. PTG, commonly measured with the Posttraumatic Growth Inventory (PTGI; 

Tedeschi & Calhoun, 1996), is postulated to occur in five distinct domains. Confirmatory factor 

analyses (CFA) of the PTGI have found adequate fit for the five-factor model. However, several 

conceptual and methodological issues remain unresolved. Specifically, model fit for the five-

factor model has never been found to be good, the five factors are highly intercorrelated, and 

inconsistent results have been found with respect to the higher-order model. Moreover, although 

trauma exposure is considered necessary for experiencing PTG, many studies have included 

individuals who experienced non-traumatic stressors. Accordingly, the present study aimed to 

further examine the fit of the five-factor model and higher-order model of the PTGI, the 

distinctiveness of the five factors by examining their differential patterns of correlations with 

external variables, and the factorial invariance of the PTGI across groups exposed to either 

traumatic or non-traumatic stressors. Results indicated that the five-factor model provided the 

best fit and latent means were equivalent across groups. Last, the five factors demonstrated 

differential patterns of correlations with external variables. Thus, results indicate that the PTGI 

measures the same construct in trauma and non-trauma groups, both groups experience the same 

amount of PTG on average, and the five factors should be used instead of total score.  
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Introduction 
 
 Historically, the psychological study of traumatic stress has focused heavily on negative 

outcomes of trauma exposure, particularly posttraumatic stress disorder (PTSD) and acute stress 

disorder. However, over the last 25 years, researchers have identified other salient post-traumatic 

trajectories including resilience and multi-faceted positive transformation. According to Carver 

(1998), resilience is the idea that individuals can “rebound” from experiencing a traumatic event 

and return to their pre-trauma level of functioning. This rebound normally occurs after a 

relatively brief period of reaction and adjustment. Thus, resilience is considered to be 

homeostatic, in that it involves a return to a pre-trauma level of functioning.  

In contrast, positive transformation involves positive change in a variety of domains from 

pre- to post-trauma. These positive changes are considered to be so significant that one functions 

at a higher level post-trauma (Carver, 1998). For example, some individuals who experienced 

events such as terminal illness (Brunet, McDonough, Hadd, Crocker, & Sabiston, 2010; Jaarsma, 

Pool, Sanderman, & Ranchor, 2006), natural disasters (Lowe, Manove, & Rhodes, 2013), and 

war (Kaler, Erbes, Tedeschi, Arbisi, & Polusnuy, 2011; Lee, Luxton, Reger, & Gahm, 2010) 

have reported an increased sense of meaning and purpose in their lives. Additional research on 

positive change due to trauma exposure is an important direction for the field of traumatic stress; 

knowing more about how some individuals perceive the experience of positive change after a 

traumatic event might inform prevention and treatment of PTSD and other stress-related 

disorders, thus reducing the financial burden on the healthcare system (Carver, 1998; Morril, et 

al., 2008; Zoellner & Maercker, 2006).   

 A variety of concepts have been proposed to describe the phenomenon of positive change 

after trauma (Zoellner & Maercker, 2006), including finding benefits (Affleck & Tennen, 1996), 
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stress-related growth (Park, Cohen, & Murch, 1996) thriving (O’Leary, Alday, & Ickovics, 

1998), positive psychological changes (Yalom & Lieberman, 1991), adversarial growth (Linley 

& Joseph, 2004), and posttraumatic growth (PTG; Tedeschi & Calhoun, 1996). Although these 

concepts differ in subtle ways, they overlap substantially and in large part refer to essentially the 

same phenomenon. The most inclusive, well-explicated, and widely accepted of these is PTG, 

which was put forth by Tedeschi and Calhoun, the seminal researchers of positive change after 

trauma (Zoellner & Maercker, 2006). 

PTG is the most appropriate of these concepts for studying post-trauma outcomes for 

several reasons. First, it specifically references trauma in its name. It is important in this context 

to emphasize that the construct of interest is growth due to experiencing a traumatic event, rather 

than growth due to experiencing non-traumatic stressors (Zoellner & Maercker, 2006). 

Therefore, the names of concepts such as stress-related growth (Park, Cohen, & Murch, 1996) 

and adversarial growth (Linley & Joseph, 2004) do not fully capture the idea that positive change 

after trauma is qualitatively different from change after experiencing daily stressors (Carver, 

1998). Further, names of concepts such as thriving (O’Leary, Alday, & Ickovics, 1998) and 

positive psychological changes (Yalom & Lieberman, 1991) do not reference a stressor or 

trauma at all. Thus, although these concepts emphasize positive outcomes, their names do not 

explicitly identify the impetus for these outcomes. Similarly, the name of the concept should 

clearly convey that growth has occurred. For example, the name finding benefits (Affleck & 

Tennen, 1996; Davis, Nolen-Hoeksema, & Larson, 1998) does not denote that an individual is 

psychologically healthier for having experienced a traumatic event. Rather, it only suggests that 

an individual is able to see a silver lining in the traumatic event, but not that this perspective shift 

necessarily led to lifestyle changes.  
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Second, using PTG reduces confusion because it encompasses similar concepts (Joseph, 

Linley, & Harris, 2004) and is the most widely used concept in the literature for referring to 

positive change after trauma (Joseph, 2011; Zoellner & Maercker, 2006). PTG acknowledges 

other perspectives on positive change after trauma while making it clear that Tedeschi and 

Calhoun’s (2004) model is being referenced. For example, O’Leary and Ickovics (1995) 

theorized that thriving -- defined as possessing enhanced psychological capabilities after trauma 

exposure -- was a possible consequence of experiencing a traumatic event. While this is 

compatible with Tedeschi and Calhoun’s model of PTG (2004), thriving does not fully capture 

positive change after trauma because it does not provide a theoretical background of the 

mechanism in which change is possible (Zoellner & Maercker, 2006). The theory of PTG, 

however, not only includes a description of the change that occurs, but also includes hypotheses 

regarding possible mechanisms or processes of change. Other models of positive change after 

trauma do include hypotheses regarding which variables influence achieving positive change. 

For example, Schaefer and Moos’ (1992) model states that many factors determine if one 

experiences positive outcomes after a life crisis or transition, including personality type, 

psychological and physical health, trauma history, social support, stability of living situation, 

severity and timing of traumatic event, and coping style. However, this model includes ideas 

about both life crises and transitions. In the current paper, the focus is only on life crises, so PTG 

is a more appropriate theory, as it only captures changes related to a trauma.  

Last, Tedeschi and Calhoun’s (2004) theory of PTG is most appropriate because it states 

that positive change after trauma is an outcome (Zoellner & Maercker, 2006). Alternatively, 

positive change after trauma has also been conceptualized as a coping strategy for managing the 

negative psychological consequences of experiencing a traumatic event (Zoellner & Maercker, 
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2006). Researchers who have taken this perspective consider positive change after trauma to be 

one aspect of a larger coping process (Davis, Nolen-Hoeksema, & Larson, 1998; Filipp, 1999; 

Park & Folkman, 1997; Taylor, 1983). However, the present study considers positive change as 

an outcome of experiencing trauma rather than a recovery process. 

According to Tedeschi and Calhoun’s (2004) model, PTG is positive change due 

specifically to a traumatic event that conflicts with one’s preconceived notions of the world. 

These conflicts are so distressing that the individual engages in deliberate cognitive processing to 

redevelop their life narrative in regards to the traumatic event. Therefore, PTG does not happen 

immediately—it occurs after a period of time as one finds meaning in and reassesses the 

implications of the traumatic event.  

PTG is characterized by positive change in which the individual is more psychologically 

fit after the trauma than before the trauma. Change is thought to occur in five domains: relating 

to others, new possibilities, personal strength, spiritual change, and appreciation of life. Relating 

to others involves the strengthening of existing relationships and the addition of new and close 

relationships. New possibilities involves the realization that many different outcomes in life are 

possible. Personal strength is the feeling and knowledge that an individual can tackle challenging 

tasks. Spiritual change is a stronger connection with and deeper respect for a higher power or 

increased thoughtfulness about existence. Finally, appreciation of life involves cherishing each 

moment and feeling lucky to be alive. 

To measure these five hypothesized domains, Tedeschi and Calhoun (1996) created the 

Posttraumatic Growth Inventory (PTGI), now the most widely used measure of PTG. The PTGI 

consists of 21 items assessing the five PTG domains. For each item, respondents indicate the 
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degree to which they have experienced a positive change due to exposure to a traumatic event. 

The PTGI yields a total score and five domain-specific subscale scores. 

During the initial phase of test development, Tedeschi and Calhoun (1996) considered 

content validity evidence by conducting a literature review regarding the positive responses of 

individuals who experienced a traumatic event. Consistent with their model of PTG, five themes 

emerged: relating to others, new possibilities, personal strength, spiritual change, and 

appreciation of life. Thirty-four items were created from the pool of positive responses to trauma, 

all of which were worded in a positive direction. The instructions ask participants to rate the 

degree to which they believe a positive change has occurred due to a highly challenging event in 

their lives. The rating scale consists of six response options ranging from 0=no change to 5=a 

great degree of change. These 34 items were administered to 604 undergraduates who had 

experienced a “significant negative life event” in the past five years. The data were analyzed 

using a principal components analysis with a varimax rotation. Five factors were retained with 

21 items loading at least .5 on one factor but not greater than .4 on other factors (see Figure 1). 

When the number of items was reduced from 34 to 21, the researchers concluded that each of the 

five domains of PTG remained represented. 

 Many subsequent studies have evaluated additional psychometric properties of the PTGI. 

For example, total scores on the PTGI have been examined in association with scores on other 

measures. Consistent with the theory of PTG (Tedeschi & Calhoun, 2004), individuals who have 

higher scores on the PTGI have higher levels of mental functioning, better general health 

(Tomich & Helgeson, 2012; Tsai, El-Gabalawy, Sledge, Southwick, & Pietrzak, 2015), lower 

levels of depression (Helgeson, Reynolds, & Tomich, 2006), and higher quality of life (Blix, 

Hansen, Birkeland, Nissen, & Heir, 2013; Morrill et al., 2008). These findings support the aspect 
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of the theory of PTG that those who experience PTG are “better off” in a variety of domains after 

the trauma than before the trauma. Interestingly, individuals who are in treatment for 

experiencing a traumatic event have higher scores on the PTGI than individuals who are not in 

treatment (Wagner, Knavelsrud, & Maercker, 2007) which provides support for the idea that 

deliberate cognitive processing—which would occur as part of psychotherapy--fosters PTG.  

Research has also shown that higher levels of PTSD symptom severity are associated 

with higher scores on the PTGI (Zoellner & Maercker, 2006), which is consistent with a key 

postulate of the theory of PTG which states one must experience distress to experience growth. 

Additionally, research has shown that those who experienced a life-threatening illness or injury 

(Tsai, El-Gabalawy, Sledge, Southwick, & Pietrzak, 2015) or those who experienced a more 

severe event (Tedeschi & Calhoun, 1996) were more likely to endorse PTG. These findings 

support the notion of “centrality of the event” from the theory of PTG, which states that the more 

“earth-shattering” the event, the more likely the individual will experience PTG. Further, PTGI 

scores do not appear to be associated with social desirability (Tedeschi & Calhoun, 1996). This 

is important to establish because some respondents might view PTG as the ideal outcome of 

experiencing a traumatic event and thus endorse high levels of growth as a result of self-

favorable response bias (Tedeschi & Calhoun, 1996). These findings indicate that respondents 

are likely not endorsing PTG due to social expectations.  

Additionally, higher scores on the PTGI have been found to be associated with higher 

levels of optimism, openness, and extraversion and lower levels of neuroticism (Tedeschi & 

Calhoun, 1996). These associations were expected since previous research had found the 

personality factors of optimism, openness, and extraversion to be associated with the ability to 

draw strength from adversity (McCrae & Costa, 1986). Additionally, the subscales new 
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possibilities and relating to others measure facets of these personality factors. Research has also 

shown that higher levels of religiosity, social support, and purpose in life are associated with 

higher scores on the PTGI (Cadell, Regehr, & Hemsworth, 2003; Prati & Pietrantoni, 2009; Tsai, 

El-Gabalawy, Sledge, Southwick, & Pietrzak, 2015). These results are promising as each of these 

constructs contains similar elements of the subscales spirituality, relating to others, appreciation 

of life, and new possibilities. 

Research has also been conducted on the reliability of the PTGI. Studies have found the 

entire measure to have an internal consistency of around .90. Each of the subscales also have 

been found to have high internal consistency, ranging from .67 to .89, with appreciation of life 

having the lowest internal consistency and spiritual change having the highest internal 

consistency (Anderson & Lopez-Baez, 2008; Tedeschi & Calhoun, 1996). Test-retest reliability 

over a two-week period has been found to be .71 for the entire PTGI and from .37 to .74 for the 

subscales, with personal strength and appreciation of life having the lowest values (Tedeschi & 

Calhoun, 1996). These reliability coefficients are somewhat inconsistent with the theory of PTG 

in that level of growth should not significantly change over a short period of time. 

The factor structure of the PTGI has been examined through exploratory and 

confirmatory factor analytic studies. Confirming the underlying factor structure of a measure is 

an important step in the scale development and validation process, and a measure needs 

extensive evaluation to ensure the construct is being measured accurately. Specifically, 

conducting research on the factor structure ensures that the items load on to the expected factors, 

informs how the measure should be scored, and provides additional construct validity evidence 

(Brown, 2006; Floyd & Widaman, 1995). Without accurate measurement, it will not be possible 

to understand the mechanisms behind achieving each domain of PTG. Once it is understood how 
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an individual achieves each domain, it might be possible to apply this knowledge towards 

prevention and treatment of the negative outcomes of trauma exposure (Zoellner & Maercker, 

2006). To date, however, there has been considerable variability in the PTGI factor structure, 

depending on the sample used and other methodological differences (Tedeschi & Calhoun, 1996; 

Taku et al., 2007; Linley, Andrews, & Joseph, 2007; Powell, Rosner, Butollo, Tedeschi, & 

Calhoun, 2003). 

The first wave of studies to explore the factor structure of the measure used principal 

components analysis (PCA) and found a variety of factor structures. As mentioned previously, in 

the initial development and validation study, Tedeschi and Calhoun (1996) found support for the 

five factors of relating to others, new possibilities, personal strength, spiritual change, and 

appreciation of life. Three other studies used PCA and found support for five factors with items 

loading on the same factors as the original validation study (Anderson & Lopez-Baez, 2008; 

Jaarsma, Pool, Sanderman, & Ranchor, 2006; Morris, Shakespeare-Finch, Rieck, & Newberry, 

2005).  One study found support for four factors (relating to others, new possibilities, personal 

strength, spiritual change/appreciation of life; Taku et al., 2007), two studies found support for 

three factors (changes in self/positive life attitude, philosophy of life, and relating to others; 

Powell, Rosner, Butollo, Tedeschi, & Calhoun, 2003; Weiss & Berger, 2006), one study found 

support for two factors (general PTG and spiritual change/connectedness; Sheikh & Marotta, 

2005), and one study found support for one factor (Joseph, Linley, & Harris, 2004). In summary, 

the studies that used PCA have found support for one to five factors of the PTGI. 

 The second wave of studies used the common factor method (i.e., confirmatory factor 

analysis [CFA], exploratory factor analysis [EFA]). One study that used EFA concluded that 

there was not a definitive factor structure (Osei-Bonsu, Weaver, Eisen & Vander Wal, 2012).  



 

9 

Three studies (one published, two dissertations) using CFA did not find support for the five 

factors found in the original validation study of the PTGI (Hooper, Marotta, & Depuy, 2009, 

Roe-Berning, 2013; Schmidt, 2013). However, six studies using CFA found support for five 

factors with the same items loading on to the same factors as the original validation study of the 

PTGI (see Table 1 for fit statistics). Five of these studies also tested a higher-order model with 

all five factors loading on to a single PTG factor. Although some of these studies concluded that 

this higher-order model also provided an acceptable fit, they did not use χ2  difference testing to 

examine if the higher-order model significantly worsened the fit. After conducting the χ2  

difference tests, the higher-order model significantly worsened the fit in four studies (Lee, 

Luxton, Reger, & Gahm, 2010; Linley, Andrews, & Joseph, 2007; Prati & Peitrantoni, 2013; 

Taku, Cann, Calhoun, & Tedeschi, 2008) and did not significantly worsen the fit in one study 

(Palmer, Graca, & Occhietti, 2012). See Table 2 for fit statistics of the higher-order models.  

Although six CFA studies found support for the five factors, fit statistics for these models 

were adequate, but not good. The comparative fit index (CFI) ranged from 0.91 to 0.98, the 

standardized root mean square residual (SRMR) ranged from 0.05 to 0.06, and root mean square 

error of approximation (RMSEA) ranged from 0.07 to 0.10. Although CFI and SRMR were 

within the acceptable range for good fit, RMSEA was often well above the suggested range. 

Further, the RMSEA confidence intervals indicated that the fit of the models was poor according 

to the close-fit and poor-fit hypotheses (Kline, 2011).  

The variability in number of factors across studies might be due to the high 

intercorrelations among the five factors of the PTGI. Some studies found correlations among 

factors that ranged from 0.56 to 0.85 (Taku, Cann, Calhoun, & Tedeschi, 2008) and from 0.62 to 

0.83 (Tedeschi & Calhoun, 1996). These high correlations indicate that the factors might be 



 

10 

measuring overlapping constructs rather than five distinct constructs. However, according to 

Tedeschi and Calhoun’s theory, each domain of growth should be associated with distinct traits, 

characteristics, and behaviors (Calhoun, Tedeschi, Cann & Hanks, 2010; Tedeschi & Calhoun, 

1996; Tedeschi & Calhoun, 2004). For example, relating to others involves “increased self-

disclosure” that “provide[s] an opportunity to try out new behaviors that can then be directed at 

the most appropriate persons in the support network,” “recognition of one’s vulnerability [that] 

lead[s] to more emotional expressiveness, willingness to accept help” which leads to “utilization 

of social supports that had previously been ignored,” “increased sensitivity to other people,” 

“increased efforts directed at improving relationships,” “making decisions in [one’s] own best 

interests, including protecting [oneself] from abuse in … relationships,” (Tedeschi & Calhoun, 

1996) and “greater compassion toward others in general” (Calhoun, Tedeschi, Cann, & Hanks, 

2010).  

New possibilities involves the “possibility of taking a new and different path in life,” 

such as a change in career (Tedeschi & Calhoun, 2004), or the “possibility of new relationships” 

(Calhoun, Tedeschi, Cann, & Hanks, 2010). Personal strength involves “feeling stronger and 

more self-assured,” an increase in “assertiveness” (Tedeschi & Calhoun, 1996), or as if one “can 

handle almost anything (Tedeschi & Calhoun, 2004). However, “the identification of strength is 

often correlated with an increased sense of being vulnerable,” (Tedeschi & Calhoun, 2004) and 

the “person may still be experiencing significant psychological distress and major challenges to 

adjustment and adaptation” (Calhoun, Tedeschi, Cann, & Hanks, 2010). 

Spiritual change involves “greater engagement with fundamental existential questions” 

and the belief that God played a role in surviving the trauma (Tedeschi & Calhoun, 2004). 

Additionally, “the strengthening of religious beliefs may lead to an increased sense of control, 
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intimacy, and finding meaning (Tedeschi & Calhoun, 1996).” Appreciation of life involves 

“appreciation for the smaller aspects of life,” “feeling lucky” (Tedeschi & Calhoun, 2004), and 

“taking life easier and enjoying it more” (Tedeschi & Calhoun, 1996).  

Although Tedeschi and Calhoun’s descriptions of the domains seem distinct, no study has 

systematically evaluated the distinctiveness of the factors through examination of their 

differential patterns of association with external correlates. Linley, Andrews, and Joseph (2007) 

suggested that this set of analyses be conducted, but the majority of studies use only total score 

when comparing the PTGI to external correlates. Importantly, using total score might produce 

inaccurate results in research if the five-factor model has been shown to have superior fit to the 

higher-order model. 

Therefore, the literature was reviewed to examine the five factors of the PTGI’s 

associations with external correlates. Twenty studies were found that conducted correlations of 

the five factors with external correlates. These studies used observed scores in a sample that had 

experienced a stressful or traumatic event. Most of these studies conducted correlations among a 

variety of constructs and the subscales of the PTGI to determine which constructs accounted for 

the most variance in PTG or other constructs using multiple regression. No study tested for 

heterogeneity of the factors with the external correlates or the effect size of the differences 

between the strengths of the correlations. Therefore, effect sizes were examined in each external 

correlate by first comparing the highest and lowest correlations of the five subscales of the PTGI 

to determine the largest possible effect size for each external correlate.  

Ninety-six relevant external correlates were examined, but no strong or clear pattern of 

subscale differentiation emerged. For example, much of the literature discusses the association 

between PTSD and PTG, yet few studies have examined the correlations between the subscales 
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of the PTGI and measures of PTSD. Total PTSD symptom severity was examined in seven 

studies. Only one study found a large effect size between any of the subscales (i.e., personal 

strength and spiritual change; Zoellner, Rabe, Karl, Maercker, 2008). The effect size between 

these two subscales was small in five studies (Cordova et al., 2007; Grubaugh & Resick, 2007; 

Morris, Shakespeare-Finch, Rieck, and Newberry, 2005; Nenova, DuHamel, Zemon, Rini, Redd, 

2013; Nishi, Matuoka, & Kim, 2010) and was essentially zero in one study (Smith, Samsa, Ganz, 

& Zimmerman, 2013).  

There are several possible reasons that no pattern of differentiation emerged when 

examining total PTSD symptom severity. First, studies used different measures for PTSD in their 

analyses. For example, researchers used the Clinician Administered PTSD Scale (CAPS; Blake 

et al., 1995) in two studies (Grubaugh & Resick, 2007; Zoellner, Rabe, Karl, Maercker, 2008), 

the Impact of Event Scale – Revised (IES-R; Weiss & Marmar, 1996) in two studies (Morris, 

Shakespeare-Finch, Rieck, and Newberry, 2005; Nishi, Matuoka, & Kim, 2010), and the PTSD 

Checklist – Civilian Version (PCL-C; Weathers et al., 1991) in three studies (Cordova et al., 

2007; Nenova, DuHamel, Zemon, Rini, Redd, 2013; Smith, Samsa, Ganz, & Zimmerman, 2013). 

However, even when studies using the same measures were compared, no definitive pattern 

emerged either. For the CAPS, stronger statistically significant correlations and one large effect 

size between the personal strength and spiritual change subscales were found in one study 

(Zoellner, Rabe, Karl, Maercker, 2008) and weaker statistically insignificant correlations and 

only a small effect size between the personal strength and spiritual change subscales were found 

in the other study (Grubaugh & Resick, 2007). For the PCL-C, two studies found weaker 

statistically insignificant correlations and small effect sizes between the personal strength and 

spiritual change subscales (Cordova et al., 2007; Nenova, DuHamel, Zemon, Rini, Redd, 2013), 



 

13 

and one study found weaker statistically insignificant correlations for all subscales but 

appreciation of life and no effect size between the personal strength and spiritual change 

subscales (Smith, Samsa, Ganz, & Zimmerman, 2013). 

A second possible reason that total PTSD symptom severity did not differentiate the 

PTGI subscales is that PTSD is a heterogeneous construct, and as such it might be inappropriate 

to expect the PTSD total score to differentiate the five subscales in a systematic way. A third 

reason is that it is possible that all five subscales have theoretically comparable associations with 

PTSD total score. Therefore, as part of the literature review, subscales of the PCL-C (avoidance, 

intrusion, hyperarousal), Impact of Event Scale (IES; Horowitz, Wilner, & Alvarez, 1979; 

avoidance, intrusion), and IES – R (avoidance, intrusion, hyperarousal) were examined with 

respect to their associations with the five factors of the PTGI. For example, the intrusion 

subscale appears to be the most relevant to PTG, as researchers state the importance of 

rumination in the development of PTG. Across the PCL-C, IES-R, and IES, the intrusion 

subscale showed a slight pattern of differentiation such that the appreciation of life subscale was 

differentiated by the intrusion subscale in five studies (Cordova et al., 2007; Morris, 

Shakespeare-Finch, Rieck, & Newberry, 2005; Nishi, Matuoka, & Kim, 2010; Slavin-Spenny, 

Cohen, Oberleitner, & Lumley, 2011; Smith, Samsa, Ganz, & Zimmerman, 2013). For the PCL-

C intrusion subscale, one study found a small effect size between the personal strength and 

appreciation of life subscales with the personal strength subscale having the strongest association 

with the intrusion subscale (Cordova et al., 2007). Another study found a small effect size 

between the relating to others and appreciation of life subscales with the appreciation of life 

subscale having the strongest association with intrusion (Smith, Samsa, Ganz, & Zimmerman, 

2013).  
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For the IES-R intrusion subscale, one study found a small effect size between the 

appreciation of life subscale and the three subscales of relating to others, personal strength, and 

new possibilities with the appreciation of life subscale having the strongest association with the 

intrusion subscale (Nishi, Matuoka, & Kim, 2010). The other study found a medium effect size 

between the appreciation of life and relating to others subscales and between the new 

possibilities subscale and the two subscales of personal strength and relating to others with the 

new possibilities and appreciation of life subscales having the strongest associations with the 

intrusion subscale (Morris, Shakespeare-Finch, Rieck, and Newberry, 2005). For the IES 

intrusion subscale, two studies found no effect across subscales (Cordova et al., 2001; Jaarsma et 

al., 2006) and one study found a small effect size between the spiritual change subscale and the 

two subscales of relating to others and personal strength with the spiritual change subscale 

having the strongest association with the intrusion subscale (Slavin-Spenny, Cohen, Oberleitner, 

& Lumley, 2011). It is possible that a more definitive pattern of differentiation was not found in 

the three-factor or two-factor model of PTSD because more recent research on the factor 

structure of PTSD indicates that a four-factor (American Psychiatric Association, 2013), six-

factor (Liu et al., 2014), or seven-factor model (Armour et al., 2015) represent the construct of 

PTSD most accurately. Therefore, clearer patterns of differentiation might have emerged if the 

construct of PTSD would have been accurately modeled.  

Interestingly, constructs that more obviously relate to a certain subscale did not show 

stronger differentiation or a pattern of differentiation either. For example, four studies used 

measures that represent the construct of social support. In one study, the correlation between the 

construct of social support and the relating to others subscale showed no effect size when 

compared to its correlation with the spiritual change subscale and only a small effect size when 
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compared to its correlations with the new possibilities, personal strength, and appreciation of life 

subscales (Paul et al., 2010). In another study, the correlation between the construct of social 

support and the relating to others subscale was not even the largest. Further, there was no effect 

size when this correlation was compared to its correlation with any of the other subscales (Weiss, 

2004). Additionally, in another study, the correlation between the construct of social support and 

the relating to others subscale showed no effect size when compared to its correlations with the 

appreciation of life and personal strength subscales. However, there was a small effect size when 

the correlation between the construct of social support and the relating to others subscale was 

compared to the correlations with the spiritual change and new possibilities subscales (Lelorain, 

Bonnaud-Antignac, & Florin, 2010).  

Another study by Nenova, DuHamel, Zemon, Rini, & Redd (2013) found the exact 

opposite. There was a near-zero effect size when the correlation between the construct of social 

support and the relating to others subscale was compared with the new possibilities and spiritual 

change subscales. However, there was a small effect size when the correlation between the 

construct of social support and the relating to others subscale was compared to the correlations 

with the personal strength and appreciation of life subscales. Although some studies found effect 

sizes when examining correlations between the five subscales and social support, these effect 

sizes were small, indicating that other subscales besides the relating to others subscale might also 

be measuring aspects of social support (Lelorain, Bonnaud-Antignac, & Florin, 2010; Nenova, 

DuHamel, Zemon, Rini, & Redd, 2013; Paul et al., 2010). 

However, there is some evidence that the spiritual change subscale is distinct from the 

other four subscales. Schultz, Tallman, Atmaier (2010) found that the construct of 

religious/spiritual importance had the strongest association with spiritual change. Additionally, 
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when the correlation between the construct of religious/spiritual importance and the spiritual 

change subscale was compared to the correlations between the construct of religious/spiritual 

importance and the other four subscales, small to medium effect sizes emerged. These results 

support the idea that the spiritual change subscale measures a distinct construct. 

To summarize all findings of the examination of the studies that provided external 

correlates with the five factors of the PTGI, there were 14 instances where external correlates 

showed no differentiation as evidenced by Cohen’s q effect sizes of less than .1 among the 

subscales (Anderson & Lopez-Baez, 2008; Shakespeare-Finch & Barrington, 2012; Cordova et 

al., 2001; Jaarsma et al., 2006; Morris, Shakespeare-Finch, Rieck, and Newberry, 2005; Nenova, 

DuHamel, Zemon, Rini, Redd, 2013; Zoellner, Rabe, Karl, & Maercker, 2008). There were 66 

instances where external correlates produced small effect sizes as evidenced by Cohen’s q effect 

sizes between .1 and .3 (Anderson & Lopez-Baez, 2008; Shakespeare-Finch & Barrington, 2012; 

Cordova et al., 2001; Cordova et al., 2007; Grubaugh & Resick, 2007; Ho,Chu Yiu, 2008; 

Jaarsma et al., 2006; Lelorain, Bonnaud-Antignac, & Florin, 2010; Mols et al., 2009; Morris, 

Shakespeare-Finch, Rieck, and Newberry, 2005; Nenova, DuHamel, Zemon, Rini, Redd, 2013; 

Nishi, Matuoka, & Kim, 2010; Paul et al., 2010; Schultz, Tallman, & Atmaeir, 2010; Slavin-

Spenny, Cohen, Oberleitner, & Lumley, 2011; Smith, Samsa, Ganz, & Zimmerman, 2013; 

Weiss, 2004; Zhang, Yan, Du, & Liu, 2013; Zoellner, Rabe, Karl, & Maercker, 2008). Within 

the external correlates that were found to have instances of small effect sizes, there were many 

examples of external correlates where effect sizes were expected to be larger because they should 

have high convergent validity with a specific subscale of the PTGI (e.g., personal growth, 

purpose in life, life satisfaction, meaningfulness, satisfaction with social support, quality of 
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relationship-support, social functioning). Interestingly, these were found to only have small 

effect sizes indicating the subscales might not be well-differentiated. 

Further, there were fifteen instances of external correlates that produced medium effect 

sizes as evidenced by Cohen’s q effect sizes between .3 and .5 (Cobb, Tedeschi, & Calhoun, 

2006; Morris, Shakespeare-Finch, Rieck, and Newberry, 2005; Nishi, Matuoka, & Kim, 2010; 

Schultz, Tallman, & Atmaeir, 2010; Zhang, Yan, Du, & Liu, 2013). There were two instances of 

external correlates that produced a large effect size as evidenced by a Cohen’s q effect size 

greater than .5 (Zhang, Yan, Du, & Liu, 2013; Zoellner, Rabe, Karl, & Maercker, 2008).  

Of note, these effect sizes were calculated by comparing the highest and lowest 

correlation for each external correlate, so not all possible pair-wise comparisons were tested. 

This is important because most of the studies had external correlates with highly similar 

correlations on three or four of the subscales, which produced no effect size. Therefore, in 

general, no clear pattern in subscale differentiation emerged. These findings indicate that the 

subscales of the PTGI might not be measuring entirely distinct constructs and that a higher-order 

model might be justified. However, due to the results of the above-mentioned CFAs on the 

higher-order model, further investigation of the fit of the higher-order model is necessary. 

In addition to high intercorrelations among the factors, another potential source of 

variability in the PTGI factor structure is variation in methodology across studies, especially 

differences in analytic approaches and sampling. For example, PCA is not appropriate for 

examining underlying constructs such as the five dimensions of PTG because PCA is meant for 

data reduction rather than construct validation (Brown, 2006). In the investigation of construct 

validity, the correlations between the items, rather than the variance the items account for, is 

important. Therefore, analyses that use the common factor method (i.e., CFA, EFA) are more 
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appropriate methods to use. Additionally, PCA often does not reflect the findings of EFA or 

CFA, and EFA and CFA are considered to be more accurate than PCA (Floyd & Widaman, 

1995). Therefore, the studies that used PCA will not be discussed further. 

There are other potential methodological problems with the studies that used the common 

factor method and did not find support for five factors. In the EFA study, the researchers used a 

small sample size (Dimitrov, 2010), capitalized on chance fluctuations in the dataset, and 

disregarded fit statistics (Osei-Bonsu, Weaver, Eisen & Vander Wal, 2012). Further, one CFA 

study found support for five factors after excluding three items of the PTGI (χ2 = 215.35, df = 

125; RMSEA = 0.07 [.06 - .09]; Hooper, Marotta, & Depuy, 2009). However, rather than testing 

the factor structure of the 18-item version of the PTGI in a new dataset, it was tested again in the 

same dataset. Therefore, the researchers capitalized on chance fluctuations in the data when 

concluding that the five-factor model did not fit the 21-item version of the PTGI.  Similarly, one 

of the dissertations found support for four factors in a model that had been heavily respecified by 

correlating and deleting items. The researchers did not test the respecified model in a new 

dataset; thus, they capitalized on chance fluctuations in the data when concluding that the five-

factor model did not fit the 21-item version of the PTGI (χ2 = 205.70, df = 81; RMSEA = 0.05; 

CFI = .97; Schimdt, 2013). The other dissertation concluded that no factor structure adequately 

fit the data (Roe-Berning, 2013). Interestingly, the fit statistics for their five-factor model had 

similarities with some of the fit statistics of the CFAs that will be presented below in which the 

researchers concluded that the five-factor structure was supported (χ2 = 494.18, df = 179; 

RMSEA = 0.09; CFI = .88). 

Some other potential problems with the factor structure might be due to the samples 

examined. Four CFA studies and the EFA included samples of individuals who had experienced 
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a diverse range of events not all meeting DSM-5 Criterion A (Linley, Andrews, & Joseph, 2007; 

Osei-Bonsu, Weaver, Eisen & Vander Wal, 2012; Roe-Berning, 2013; Schmidt, 2013; Taku, 

Cann, Calhoun, & Tedeschi, 2008; ). Four CFA studies included samples of individuals who had 

experienced specific events that were stressful or traumatic. One study included individuals who 

experienced parentification (Hooper, Marotta, & Depuy, 2009), one study included individuals 

who had survived breast cancer (Brunet, McDonough, Hadd, Crocker, & Sabiston, 2010), and 

two studies included individuals who had experienced combat (Lee, Luxton, Reger, & Gahm, 

2010; Palmer, Graca, & Occhietti, 2012).  

The type of samples used in these CFAs is noteworthy because some researchers discuss 

the importance of distinguishing stressors from traumatic events, since traumatic events are more 

likely to elicit the coping processes necessary for growth to occur (Zoellner & Maercker, 2006). 

In fact, some studies that have examined PTG have purposefully excluded “lower level, or mild 

stressors” from their analyses of PTG (Shakespeare-Finch & Barrington, 2012). Therefore, there 

is debate as to whether including less severe events when examining PTG is justified. 

However, some literature indicates that it is not the event that matters, but the distress and 

rumination that results from the event that drives PTG (Boals, Steward, & Schuettler, 2010; 

Calhoun, Cann, Tedeschi, and McMillan, 2000). Although Tedeschi and Calhoun’s (2004) 

theory does not specifically reference DSM guidelines when determining whether an event can 

elicit PTG, they do state that the event must have a significant impact on the individual (i.e., 

“centrality of event”). In fact, some research has shown that experiencing a DSM Criterion A 

event elicits more distress than non-Criterion A events (Boals & Schuettler, 2009). Therefore, 

classifying events through the DSM system ensures that these events will be more impactful. 
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The DSM-5 Criterion A guidelines for a traumatic event state that an individual must 

have experienced, witnessed, or learned about “death, threatened death, actual or threatened 

serious injury, or actual or threatened sexual violence.” While there is debate about which events 

meet Criterion A (Weathers, Marx, Friedman, & Schnurr, 2014), there is a general consensus 

that traumatic events must be sudden or violent, and if one learns about this type of event 

happening to someone else, this individual must be a close friend or relative. Common examples 

of these events include experiencing a natural disaster, fire, or severe transportation accident or 

being physically or sexual assaulted. Non-Criterion A events are not necessarily life threatening 

or sudden, and, if learned about, did not happen to close friends or relatives or were not 

accidental or violent. Common examples of these events include expected death due to illness, 

divorce, bullying, moving, and harassment.  

Thus far in the research on the factor structure of the PTGI, only two studies involved 

samples that unequivocally met DSM-5 Criterion A (i.e., combat exposure; Lee, Luxton, Reger, 

& Gahm, 2010; Palmer, Graca, & Occhietti, 2012). While parentification is considered to be a 

non-Criterion A event, there is debate as to whether breast cancer meets Criterion A (Kangas, 

2013). Therefore, there is a lack of research on the factor structure of the PTGI for specifically 

trauma-exposed populations as measured by DSM criteria. Because exposure to trauma is a 

central focus in the PTG literature, more studies on this population should be conducted when 

examining the factor structure of the PTGI. 

In fact, the PTGI claims to measure growth due to trauma which, according to the theory 

of PTG, is qualitatively different from growth due to regular processes of development. So far, 

studies have shown that individuals who experience a traumatic event have higher levels of 

growth (as evidenced by higher scores on the PTGI) than individuals who experience a stressful 
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event (Tedeschi & Calhoun, 1996). In one study, individuals who were asked to describe a 

personal traumatic event rather than a personal stressful event scored higher on overall PTG, 

relating to others, appreciation of life, and spiritual change (Kastenmuller, Greitmeyer, Epp, 

Frey, & Fischer, 2012). It could be that although experiencing a normal life-stressor leads to 

growth, it is not as impressive or as transformative as PTG. Therefore, the growth resulting from 

normal life-stressors leads to lower scores on the PTGI while the growth resulting from traumatic 

events leads to higher scores on the PTGI. However, if the PTGI is accurately measuring the 

construct of PTG, there should be differences in the factor structure and the latent means for 

individuals who experienced non-Criterion A and Criterion A events. Unfortunately, research on 

the factor structure of the PTGI thus far only shows configural invariance, i.e., that the five-

factor structure is an adequate fit in both groups.  

Therefore, the  present study had three major aims. The first aim was to replicate the five-

factor model of the PTGI and evaluate the viability of the higher-order model of the PTGI 

through χ2 difference testing. The second aim was to extend previous findings by evaluating the 

distinctiveness of the five factors by examining their patterns of correlations with external 

variables. The third aim was to extend previous findings by examining the factorial invariance of 

the PTGI across groups whose worst stressor was either a DSM-5 Criterion A event or a non-

Criterion A event.  

The first and third aims were examined using multigroup CFA (MGCFA). The first 

hypothesis was that the five-factor model and the higher-order model would demonstrate at least 

adequate fit in both groups. If the fit of these two models was not significantly different as 

indicated by χ2 difference testing, the plan was to retain the higher-order model for the remaining 

steps of the MGCFA for the sake of parsimony. The second hypothesis was that the latent means 
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across groups would not be equivalent, specifically that individuals who experienced Criterion A 

events would have higher levels of PTG on average than individuals who experienced non-

Criterion A events.  

Although the ultimate goal of the MGCFA was to determine if the latent means were 

equivalent across groups, this could not be tested until other conditions within the MGCFA had 

been met. Specifically, the factor loadings and the intercepts first had to be found to be 

equivalent across groups before latent means could be compared. Factor loading equivalence 

indicates that the test has the same meaning and structure for the Criterion A and non-Criterion A 

groups (Millsap & Olivera-Aguilar). Specifically, this level of equality indicates that response 

patterns of individuals in both groups have the same association with the five latent factors 

(Gregorich, 2006) and that the latent factors account for differences in the observed covariances 

(Millsap & Olivera-Aguilar). This level of equality also indicates that it is permissible to 

compare the groups on their associations with latent factors and external variables because a one-

unit change in the Criterion A group would be equal to a one-unit change in the non-Criterion A 

group (Dimitrov, 2010). Intercept equivalence indicates that the latent means of the groups can 

be meaningfully compared (Dimitrov, 2010; Gregorich, 2006; Millsap & Olivera-Aguilar, 2012). 

It further indicates that if differences in the latent means of the groups do exist, these differences 

are unbiased, can be attributed to true differences in means, and will be reflected in the observed 

means (Gregorich, 2006). 

Inequality of latent means provides evidence for construct validity because, according to 

the theory of PTG, individuals who experience more severe events should score higher on the 

PTGI. To date, however, no study has tested this hypothesis on latent means. It is possible that 

Criterion A and non-Criterion A groups should not be compared using observed scores because 
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of inequality of factor loadings or item intercepts. If factor loadings and item intercepts are not 

equal across groups, this would provide further construct validity evidence because the construct 

of PTG should not function the same across groups.   

 The second aim was addressed through examination of the heterogeneity of correlations 

between the five factors and several conceptually relevant external correlates. Since this aim was 

largely exploratory, a priori pairwise predictions were not made. However, the third hypothesis 

was that the five factors would have differential patterns of associations with the chosen external 

correlates. To address gaps in the literature concerning the comparison of the PTGI to outdated 

models of PTSD, one of the chosen constructs was a seven-factor hybrid model of PTSD 

proposed by Armour et al. (2015), including re-experiencing, avoidance, negative affect, 

anhedonia, externalizing behaviors, anxious arousal, and dysphoric arousal. The fourth 

hypothesis was that the five factors of the PTGI and the seven factors of PTSD would be 

positively associated, as past literature has shown PTSD symptoms to have a curvilinear 

(Currier, Holland, & Neimeyer, 2012) or positive (Bensimon, 2012; Dekel, Ein-Dor, Solomon, 

2012; Zoellner, Rabe, Karl, Maercker, 2008) association with PTG. While seven studies 

conducted correlations between PTSD symptoms and the PTGI subscales, none of them included 

a measure of functional impairment. When Lelorain, Bonnaud-Antignac, & Florin (2010) 

included a measure of functional impairment, they found insignificant correlations and a small 

effect size among subscales. Of note, they did not account for functional impairment present 

before experiencing a traumatic event. Therefore, the present study included a measure of 

trauma-related functional impairment (TRFI) to examine only functional impairment due to 

experiencing a stressful or traumatic event. The fifth hypothesis was that functional impairment 
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would be positively associated with the five factors of the PTGI, as past research has shown 

them to be positively associated (Blix, Hansen, Birkeland, Nissen, & Heir, 2013).  

Additionally, in the literature review for studies that examined the PTGI subscales with 

external correlates, many studies examined positive constructs that are closely related to growth 

(e.g., well-being, benefit finding, personal growth, flourishing). However, these studies used a 

variety of different measures, so it was difficult to find a clear pattern of differentiation. 

Therefore, the present study examined two prominent positive constructs in association with the 

PTGI. The first positive construct was resilience, which is particularly interesting because some 

researchers state that resilience should not be highly associated with PTG, given that resilient 

individuals by definition are not adversely affected by experiencing a traumatic event (Joseph, 

2011). Nonetheless, resilience has been shown to be positively associated with PTG (Bensimon, 

2012), so the sixth hypothesis was that resilience would be positively associated with the five 

factors of the PTGI. The second positive construct was grit, which has two factors, consistency 

of interest and perseverance of effort. No known research has been conducted on grit and PTG, 

yet grit might play a role in the development of PTG, as it is concerned with persisting over a 

long period of time despite difficulties and setbacks. Further, since it is hypothesized that grit can 

be cultivated (Duckworth, Peterson, Matthews, & Kelly, 2007), if grit is associated with PTG, 

then aiming to enhance grit after experiencing a stressful event might increase the likelihood of 

developing PTG. Therefore, the seventh hypothesis was that the five factors of the PTGI would 

be positively associated with both factors of grit due to resilience’s positive associations with grit 

(Maddi, Matthews, Kelly, Villarreal, & White, 2012).  

Method 

Participants 
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Undergraduate students 18 and older enrolled in a psychology course at Auburn 

University were invited to complete an online survey related to “a very stressful life event” and 

were compensated with extra credit. All participants signed an online consent form before 

participating in the study. Participants younger than 19 were required to have parental permission 

before participating. Upon completion of the consent form, the participants responded to the 

online questionnaires. The questionnaires took approximately 90 minutes to complete. The 

University’s Institutional Review Board approved the study protocol in November 2013 and 

November 2014. 

Trauma exposure was assessed through participant responses on the Life Events 

Checklist-5 (LEC-5) and by reviewing the participants’ provided narratives of their index event. 

First, SPSS (IBM Corp., 2013) syntax was generated to determine preliminary Criterion A status. 

Participants’ index events were coded as meeting DSM-5 Criterion A if they endorsed their worst 

event on the LEC-5 as having “happened to me directly” or “witnessed it” and “my life was in 

danger,”  “someone else’s life was in danger,” or it involved “sexual violence.” Participants’ 

index events were also coded as DSM-5 Criterion A if they endorsed having “learned about it 

happening to a close family member or close friend” and it involved “accident or violence” or 

“sexual violence” (n = 498). If participants did not endorse any of these response patterns, index 

events were coded as not meeting DSM-5 Criterion A (n = 300).  

Second, two graduate students verified the DSM-5 Criterion A status of each narrative 

generated by the syntax. The raters independently read each narrative, and either agreed (n = 

582) or disagreed (n = 139) with the category generated by the syntax based on DSM-5 

guidelines for Criterion A. If the narratives were vague, the raters coded the event to agree with 

the syntax. If the narrative had information that explicitly contradicted the category generated by 
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the syntax, the raters coded the event to disagree with the syntax. If no narrative was provided, 

the raters did not agree or disagree with the syntax, and these cases were not used in the analyses 

(n = 78). 

Third, the raters independently provided a confidence rating of “low” or “high” about 

their agreement or disagreement with the syntax. If the raters were confident with their decision 

to agree or disagree with the syntax, they gave a high confidence rating (n = 644). If the raters 

were not confident with their decision to agree or disagree with the syntax, they gave a low 

confidence rating (n = 155). Low confidence ratings were given in the event that narratives were 

extremely vague and more information would be needed in the narrative to absolutely confirm 

Criterion A status. Events with low confidence ratings were excluded in the analyses to have an 

extreme groups approach and maximum certainty that all events either met Criterion A or did not 

meet Criterion A. Fourth, raters independently reviewed narratives for type of event. See Tables 

3 and 4 for a breakdown of the most common event types included in the analyses. 

Disagreements between the raters for syntax agreement, confidence ratings, and event type were 

resolved through discussion with the raters and an expert in the field of traumatic stress.  

Finally, raters independently reviewed narratives for level of exposure. For the cases in 

which the raters disagreed about exposure level, one rater then verified that these narratives 

matched the exposure-level response on the LEC-5. The following exposure categories were 

used: happened to me, witnessed it, and learned about it. In summary, the following categories 

were created: preliminary Criterion A status generated by the syntax, agreement or disagreement 

with the syntax generated by the graduate students, type of event based on the narrative, and 

level of exposure based on the narrative.  
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The final sample consisted of 644 individuals ages 18 to 54 (M = 20.19 years; SD = 

2.43). All individuals indicated that they had experienced a stressful event. Occurrence of 

stressful events ranged from currently in progress to 22 years ago (M = 4.56 years; SD = 4.01). 

The sample was 79% female (n = 509), 87.70% White (n = 565), 8.20% African American/Black 

(n = 53), 2.20% Asian (n = 14), 3.4% Latino/Hispanic (n = 22), 1.10% Other (n = 7), and .20% 

Native Hawaiin/Pacific Islander (n = 1).  

Measures  

See Table 5 for descriptive statistics and number of participants who responded to each 

measure. 

Demographics – A demographics questionnaire was used to assess sex, age, race, 

ethnicity, income, parent relationship status, relationship status, student status, and work status. 

Connor-Davidson Resilience Scale-10 (CD-RISC-10; Campbell-Sills & Stein, 2007; 

Gucciardi, Jackson, Coulter, & Mallett, 2011) – The CD-RISC-10 is a 10-item self-report 

measure of trait resilience, or the participants’ perceptions of their own ability to cope with stress 

and adversity. Respondents indicate the extent to which they agree to each item on a five-point 

scale that ranges from not true at all to true nearly all the time. Higher scores on the CD-RISC-

10 indicate higher levels of trait resilience. The highest possible score is 40. Internal consistency 

of the CD-RISC-10 is .85, and this abbreviated version correlates highly (r =.95) with the 

original 25-item version of the measure (Campbell-Sills & Stein, 2007). Test-retest reliability has 

been shown to be .9 (Wang, Shi, Zhang, & Zhang, 2010). 

Life Events Checklist (LEC-5; Weathers, et al., 2013) – The LEC is a self-report measure 

that consists of 17 categories of traumatic stressors (e.g., natural disaster, fire or explosion, 

transportation accident, serious accident, physical assault, sexual assault, combat exposure, life-
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threatening illness or injury). Respondents indicate the degree to which they have experienced 

each category of traumatic stressor: happened to me, witnessed it, learned about it, part of my 

job, not sure, does not apply. Additionally, respondents identify their worst event. The LEC also 

includes 14 items where respondents describe the worst event in detail (e.g., resulting injuries, 

age at time of event) to help clarify Criterion A status. Previous versions of the LEC have been 

shown to be reliable and valid in a variety of samples (Gray M., Litz, Hsu, & Lombardo, 2004). 

Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) – The PTGI is a 

self-report measure that consists of 21 items of positive change that can be grouped in to the five 

domains of new possibilities, relating to others, personal strength, spiritual change, and 

appreciation for life resulting from a highly challenging life crisis. In the current study, 

participants were asked to respond to the PTGI keeping the event they identified as the worst on 

the LEC-5 in mind. Respondents choose one of six statements that is true in their life as a result 

of experiencing a traumatic event (e.g., I did not experience this change as a result of my crisis, I 

experienced this change to a very great degree as a result of my crisis.) The highest possible 

score is 105. The internal consistency is .90 and test-retest reliability is .71 (Tedeschi & Calhoun, 

1996). Higher scores on the PTGI indicate higher levels of posttraumatic growth.  

PTSD Checklist for DSM-5 (PCL-5; Weathers, Litz, Keane, Palmieri, Marx, & Schnurr, 

2013) – The PCL-5 is a 20-item measure of DSM-5 PTSD symptoms. The PCL instructs 

respondents to rate how much they have been bothered by PTSD symptoms in the past month, 

using a five-point scale ranging from not at all to extremely. The highest possible score is 80. 

Higher PCL scores indicate greater PTSD symptom severity. PCL scores have strong reliability 

and validity (for reviews, see McDonald & Calhoun, 2010; Wilkins, Lang, & Norman, 2011). 
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Grit Scale-12 – (GS-12; Duckworth & Quinn, 2009) – The GS-12 is a 12-item self-report 

measure of  “trait-level perseverance and passion for long-term goals” or grit that contains two 

factors, perseverance of effort and consistency of interest. Respondents indicate the extent to 

which they believe they compare to most people in the world on a five-point Likert scale that 

ranges from very much like me to not like me at all for each item. Higher scores on the GS-12 

indicate higher levels of grit. The highest possible score is 5, and the total score is calculated by 

adding all of the items and dividing by 12. The internal consistency for the perseverance of effort 

scale is .70 and consistency of interest scale is .77. The internal consistency for the entire scale is 

.82. The GS-12 has also demonstrated predictive validity for long-term task completion and 

performance in a variety of populations (Duckworth & Quinn, 2009). 

Work and Social Adjustment Scale (WSAS; Mundt et al., 2002)- The WSAS is a five-

item self-report measure of FI. The WSAS instructs respondents to rate the degree of impairment 

in occupational, home management, leisure, and social functioning using a nine-point scale 

ranging from not at all impaired to very severely impaired. The highest possible score is 40. Item 

stems specify a causal attribution for impairment in each domain (e.g., Because of my [disorder], 

my ability to work is impaired). For the current study, item stems referred to trauma exposure to 

assess TRFI (i.e., Because of problems I may have experienced due to the traumatic event…). 

The WSAS has demonstrated strong reliability, validity, and responsiveness to treatment across a 

number of populations (Mataix-Cols et al., 2005; Mundt et al., 2002; Zahra et al., 2014). The 

WSAS is scored such that higher scores indicate greater TRFI. 

Statistical Analyses and Results 

Before conducting analyses, skewness and kurtosis of the PTGI were examined to see if 

data approached normality. Skewness ranged from -0.25 to 1.228 and kurtosis ranged from -1.49 
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to 0.16; therefore, data were considered to be normal (Curran, West, & Finch, 1996). Because 

the data were normal, they were modeled as continuous in the MGCFA analyses as normal data 

with more than four categories on a scale can be accurately modeled as such (Bentler & Chou, 

1987). Additionally, the maximum likelihood (ML) estimator was used due to the normality of 

the data (Brown, 2006). Covariance coverage for the proportion of pairwise present data for the 

MGCFA of the PTGI ranged from 0.99 to 1.00. Data were missing because participants chose 

not to respond to certain questions. 

To address the first and third aims of examining the fit of the established five-factor 

model and invariance of the latent means of the factors of the PTGI between the Criterion A and 

non-Criterion A groups, MGCFA was employed as outlined by Brown (2015) using Mplus 

version 7.11 (Muthén & Muthén, 1998-2013). The following fit statistics and output were 

considered to determine if the factor structure provided an adequate fit in both groups (Bentler, 

1990; Floyd & Widaman, 1995; Hu & Bentler, 1999; Kline, 2011): χ2 (reject null that fit is 

perfect if p < .05); root mean square error of approximation (RMSEA; if value is ≤ .06, fit is 

acceptable); RMSEA confidence intervals (according to the close-fit and poor-fit hypotheses); 

comparative fit index (CFI; if value is ≥ .90 fit is acceptable); Tucker-Lewis index (TLI; if value 

is ≥ .90, fit is acceptable); standardized root mean square residual (SRMR; if value is ≤ .08, fit is 

acceptable); loadings of the factors on to the latent variables (loadings ≥ .3 or .4 should be 

considered); Heywood cases (if Heywood cases exist, the fit is poor).  

 First, the five-factor model and the higher-order model were tested using CFA in each 

group as part of the first step of MGCFA. Both models provided a mediocre to adequate fit in 

both groups (see Tables 6 and 7 for fit statistics of both models). Although the lower-order 

model did not provide a particularly good fit, and it was not necessary to test the higher-order 



 

31 

model (Brown, 2015), a χ2 difference test was conducted in each group to determine if the 

higher-order model significantly worsened the fit. Results of the χ2 difference tests indicated that 

the higher-order model significantly worsened the fit in both the Criterion A (Δχ2 = 31.54; df = 5; 

p < .01) and non-Criterion A (Δχ2 = 22.16; df = 5; p < .01) groups. Further, the standardized and 

unstandardized parameter estimates for the five-factor model were examined in both groups (see 

Tables 8 and 9). The parameter estimates were considered to be acceptable. Therefore, the five-

factor model was retained for the remaining steps of the MGCFA. 

In the first step of the MGCFA, the MGCFA was run with no cross-group constraints on 

intercepts and loadings and latent means were fixed at zero across groups to serve as the baseline 

model for the χ2 difference test. In the second step, a MGCFA was run with latent means fixed at 

zero across groups and cross-group equality constraints on the factor loadings while the 

intercepts were allowed to vary freely across groups. This model was compared to the baseline 

model in step one using a χ2 difference test. The results of the χ2 difference test showed that there 

were no significant differences between the fit of the models, so it was possible to move to step 

three. 

In the third step of the MGCFA, cross-group equality constraints were placed on the 

intercepts and factor means were fixed at zero for the Criterion A group. This model was 

compared to the model in step two using a χ2 difference test. The results of the χ2 difference test 

showed that there were no significant differences between the fit of the models, so it was 

possible to move to step four to examine the equivalence of the factors’ latent means. In the non-

Criterion A group which was the group with means not fixed to zero, p values indicated that 

these means were not significantly different from zero. Therefore, the latent means were 

equivalent across groups. See Table 10 for χ2 difference tests and fit statistics from MGCFA.  
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To address the second aim of the present study which was examining whether the five 

factors of the PTGI represent distinct constructs, the Criterion A and non-Criterion A groups 

were combined due to the results of step one of the MGCFA that indicated factor loading 

equivalence. Factor loading equivalence indicates that comparing these groups using the PTGI is 

possible. First, intercorrelations between the five factors were computed (see Table 11). Second, 

heterogeneity among the five factors of the PTGI was evaluated with respect to their correlations 

with the following measures: CD-RISC-10 (items as indicators for one factor of resilience), GS-

12 (items as indicators for the consistency of interest and perseverance of effort factors), PCL-5 

(seven-factor hybrid model proposed by Armour et al., 2015 with items as indicators for the re-

experiencing, avoidance, negative affect, anhedonia, externalizing behavior, anxious arousal, and 

dysphoric arousal factors), and the WSAS (items as indicators for one factor of TRFI). 

Covariance coverage ranged from 0.70 to 1.00 for the CD-RISC-10, GS-12, and PTGI analyses, 

and from 0.98 to 1.00 for the WSAS, PCL and PTGI analyses. Data were missing in these 

analyses for two reasons. Participants either chose not to respond to certain questions on these 

measures or measures were not administered to participants because data were combined from 

two research projects that used different measures.  

Next, heterogeneity of correlations were tested using latent variable modeling in Mplus 

version 7.11 (Muthén & Muthén, 1998-2013). To test model fit, the entire sample was placed in 

a CFA with each external correlate separately using either robust maximum likelihood (MLR) or 

ML depending on normality of the data (Brown, 2006). MLR was employed for the PCL 

(skewness = 0.55 – 2.63; kurtosis = -0.73 – 6.80) and WSAS (skewness = 2.20 – 3.03; kurtosis = 

4.04 – 10.84). ML was employed for the CD-RISC-10 (skewness = -0.77 – -0.13; kurtosis = -

0.67 - 0.37) and GS-12 (skewness = -0.94 - 0.06; kurtosis = -0.75 - 0.62). Fit statistics indicated 
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all model fits were acceptable, so omnibus Wald tests were conducted on each external correlate 

by constraining all correlations between the five factors of the PTGI and the external correlate to 

be equal. If a Wald test was statistically significant, it indicated that all parameters were not 

equal. Last, if the omnibus test of heterogeneity was significant, all possible follow-up pairwise 

comparisons were conducted using Wald tests to identify the source of the heterogeneity. In 

these Wald tests, two correlation parameters were constrained to equality at a time. If the Wald 

test was statistically significant, it indicated that these parameters were not equal. To control for 

the false discovery rate during the omnibus Wald tests and post-hoc pairwise comparisons, the 

method proposed by Benjamini and Hochberg (1995) was conducted. 35 of the 100 p-values 

remained significant after using this strategy. 

Results of the omnibus tests of heterogeneity indicated lack of heterogeneity in the 

PTGI’s factors’ correlations with the re-experiencing factor of the PCL-5. Results indicated 

heterogeneity in the PTGI’s factors’ correlations with the avoidance, negative affect, anhedonia, 

externalizing, dysphoric arousal, and anxious arousal factors of the PCL-5, CD-RISC-10, 

consistency of interest and perseverance of effort factors of the GS-12, and WSAS  (see Tables 

12 and 13 for correlations, model fit statistics, and Wald Tests). See Table 14 for statistically 

significant Wald Tests and effect sizes for the pairwise comparisons. 

Discussion 

The present study was a replication and extension of previous CFAs of the PTGI. First, it 

aimed to replicate the five-factor model and further evaluate the fit of the higher-order model. 

Second, it aimed to extend previous findings by examining the construct validity of the five 

factors of the PTGI with respect to their differential patterns of associations with external 
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correlates. Third, it aimed to extend previous findings by examining the factorial invariance of 

the PTGI across Criterion A and non-Criterion A groups.  

Consistent with the first hypothesis, the five-factor structure of the PTGI found in 

previous studies was replicated in the Criterion A and non-Criterion A groups, indicating 

configural invariance. However, inconsistent with the first hypothesis, the higher-order model 

significantly worsened model fit in both groups, indicating that the five-factor model should be 

retained. Like previous studies, fit statistics for the five-factor model in the present study 

indicated only mediocre to adequate fit, at best and generally indicated somewhat worse fit than 

previous studies, although samples were comparable (i.e., undergraduate students with a diverse 

range of events). Nevertheless, model fit was sufficient to justify the exploration of the question 

of invariance across the Criterion A and non-Criterion A groups. 

Accordingly, an MGCFA was conducted to examine the factor loadings, item intercepts, 

and latent means to further explore the question of invariance across groups. First, the factor 

loadings were found to be equivalent, demonstrating metric invariance or weak measurement 

invariance (Dimitrov, 2010). This level of equality indicates that the test has the same meaning 

and structure for the Criterion A and non-Criterion A groups (Millsap & Olivera-Aguilar), and 

that it is permissible to compare the groups on their associations with latent factors and external 

variables (Dimitrov, 2010).  Therefore, on this basis the Criterion A and non-Criterion A groups 

were combined for the heterogeneity of correlations analyses because the measure operates the 

same way in both groups.  

Second, intercepts were equivalent, demonstrating scalar invariance and strong 

measurement invariance (Dimitrov, 2010). This level of equality indicates that the latent means 

of the groups can be meaningfully compared (Dimitrov, 2010; Gregorich, 2006; Millsap & 
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Olivera-Aguilar, 2012), and differences in latent means will be reflected in the observed means 

(Gregorich, 2006). Specifically, this level of equality indicates that it is permissible to compare 

Criterion A and non-Criterion A groups on their observed mean scores. Last, and inconsistent 

with the second hypothesis, latent means were equivalent which indicates that individuals who 

experience non-Criterion A events experience the same amount of growth on average as 

individuals who experience Criterion A events. This level of invariance has the most 

implications for construct validity and is further discussed below.  

There are a few possible reasons why the latent means were found to be equivalent. For 

example, latent means might be equivalent because the construct of PTG has been defined 

incorrectly. According to the theory of PTG, PTG is multidimensional change that occurs after 

experiencing a traumatic event and more stressful events cause greater PTG. However, the factor 

structure, origin of the intercepts, and the latent means for the Criterion A and non-Criterion A 

groups were not significantly different from each other. These results indicate that PTG might 

not be different from growth due to normal development. If PTG were a separate construct from 

growth due to normal development, differences in the factor structure, origin of intercepts, or 

latent means would be expected. Rather, these results indicate that PTG is better defined as 

changes in a variety of dimensions that can be due to any type of life stressor.  

Further, these results indicate that changes in the five dimensions of PTG are not more 

extreme for individuals who experience Criterion A events versus individuals who experience 

non-Criterion A events. This is surprising because the PTG literature states that some individuals 

who experience a traumatic event are transformed so that they are better off in a variety of 

domains after experiencing the event. However, it appears that this transformation can happen in 

individuals who experienced a traumatic event as well as those who experienced a stressful 
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event. Additionally, the results indicate that the transformation can be just as extreme in 

individuals who experienced a stressful event. 

Alternatively, latent means might have been found to be equivalent because the PTGI 

does not accurately measure the construct of PTG. The characteristics represented by the five 

factors of the PTGI might be exhibited by some individuals due to the normal processes of 

development regardless of experiencing a highly challenging event. For example, individuals 

become more religious and are more satisfied with life as they age (Mroczek & Spiro, 2005; 

Stolzenberg, Blair-Loy, & White, 1995). Individuals might be referring to these characteristics 

when completing the PTGI rather than characteristics that have changed due to experiencing a 

highly challenging event. Therefore, more longitudinal studies are needed to examine PTGI 

scores before experiencing a challenging event and after experiencing a challenging event to 

ensure that these characteristics developed after the event.   

Further, latent means might have been found to be equivalent because PTG might not 

necessarily need to be precipitated by a Criterion A event. Some research indicates that higher 

levels of distress and rumination or experiencing events that are more central to one’s identity 

lead to higher levels of PTG (Boals, Steward, & Schuettler, 2010; Boals & Schuettler, 2011). 

Therefore, future research should examine PTG using a MGCFA that compares individuals who 

experienced high versus low PTSD symptoms or high versus low event centrality status to see if 

latent means remain equivalent across these groups. This analysis might provide evidence that 

the construct of PTG is separate from the growth due to normal processes of development. 

Similarly, it is possible that latent means were found to be equivalent because, in the 

present sample, the non-Criterion A group experienced events that certainly qualify as significant 

stressors (e.g., cancer). Thus, the difference in stressor severity level between the Criterion A and 
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non-Criterion A groups might not be extreme. Nonetheless, in the present study stressors were 

classified according to DSM-5 Criterion A, which sets a fairly high threshold for classifying 

medical conditions as traumatic stressors. According to the DSM-5 explication of Criterion A, “a 

life-threatening illness or debilitating medical condition is not necessarily considered a traumatic 

event. Medical incidents that qualify as traumatic events involve sudden, catastrophic events 

(e.g., waking during surgery, anaphylactic shock)” (p. 274) Therefore, future studies should 

consider specific event types when examining invariance to determine if certain types of events 

are associated with differences in the factor structure, intercepts, or factor means.  

Due to the theoretical justification for the five-factor model (Tedeschi & Calhoun, 1996), 

the second aim of the current study was to provide support for using five factors rather than a 

total score by examining the heterogeneity of correlations of the five factors of the PTGI with 

external correlates. Consistent with hypotheses five through seven, all external correlates were 

positively associated with the five factors of the PTGI. However, the third hypothesis was 

partially supported by the heterogeneity of correlations analyses, as there was some evidence of 

subscale differentiation. For example, there were many instances where the relating to others 

factor was differentiated from the personal strength and new possibilities factors. Similarly, the 

spiritual change factor was differentiated from the new possibilities and personal strength factors 

and the new possibilities factor was differentiated from the appreciation of life factor. However, 

there was less support for differentiation between the personal strength factor and the 

appreciation of life and new possibilities factors. Finally, there was one instance of 

differentiation between the relating to others factor and the appreciation of life factor. Therefore, 

these results indicate that the chosen external correlates provided some evidence that the PTGI 

factors are measuring different constructs.  
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It is difficult to provide a theoretical rationale for most instances of differentiation, but 

there are a few instances for which a plausible theoretical justification can be offered. For 

example, personal strength had the strongest association with resilience when compared to the 

four other factors. Therefore, it follows that this construct has high convergent validity with 

resilience, a construct concerning the ability to withstand hardship, as personal strength is a 

construct concerning self-assurance and the “ability to handle almost anything” (Tedeschi & 

Calhoun, 2004). However, this correlation was only found to be significantly different from the 

relating to others and new possibilities factors, meaning that the appreciation of life and spiritual 

change factors also overlap with the construct of resilience. Because there are other instances of 

external correlates that provided evidence for differentiation between the personal strength factor 

and the appreciation of life and spiritual change factors (i.e., avoidance, negative affect, 

externalizing, anxious arousal, perseverance of effort), the fact that resilience did not 

differentiate these factors is not concerning.  

Additionally, these analyses showed insignificant correlations between resilience and the 

spiritual change and relating to others factors, and small correlations between resilience and the 

appreciation of life, new possibilities, and relating to others factors indicating that these 

constructs are not highly associated. Therefore, in line with previous literature, these results 

provide support that PTG is distinct from resilience and that resilient individuals would be less 

likely obtain PTG after experiencing a stressful or traumatic event (Joseph, 2011). 

Additionally, personal strength had the strongest association with the perseverance of 

effort factor of the GS-12 and was significantly different from the spiritual change and new 

possibilities factors. Similarly, it follows that this construct has high convergent validity with 

perseverance of effort, a construct concerning long-term dedication, as personal strength is a 
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construct concerning the ability to persist in the face of adversity. However, the perseverance of 

effort factor failed to differentiate personal strength from the appreciation of life and relating to 

others factors, meaning that these factors might be measuring overlapping constructs. Because 

there are other instances of external correlates that provided evidence for differentiation between 

the personal strength factor and the appreciation of life and relating to others factors (i.e., 

avoidance, externalizing, anxious arousal), the fact that the perseverance of effort factor did not 

differentiate these factors is not concerning. 

More theoretical support for subscale differentiation comes from the consistency of 

interests factor of the GS-12. This factor had the weakest correlation with the new possibilities 

factor and was significantly different from the appreciation of life factor. The construct of 

consistency of interests is concerned with long-term dedication to the same goals and activities, 

whereas the construct of new possibilities is concerned with the “possibility of taking a new and 

different path in life” (Tedeschi & Calhoun, 2004). Therefore, it follows that the appreciation of 

life factor is more highly associated with consistency of interests than new possibilities as one 

who maintains long-term interest in the same goals and activities would be unlikely to see new 

avenues of interest and opportunity as appealing. 

Examples of external correlates where no clear theoretical justification emerged, but were 

able to differentiate subscales include the avoidance, negative affect, anhedonia, externalizing 

behaviors, dysphoric arousal, and anxious arousal factors of the PCL-5, and the WSAS. 

Interestingly these external correlates were able to differentiate three to six out of ten possible 

factor comparisons. For example, the externalizing factor of the PCL-5 was the best external 

correlate at differentiating the factors of the PTGI. The personal strength and new possibilities 

factors had stronger associations with the externalizing factor whereas the appreciation of life, 
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spiritual change, and relating to others factors had weaker associations with the externalizing 

factor. However, there appears to be little conceptual justification for this pattern. Additionally, 

until now it has been unclear which aspects of PTG drive the association between PTSD and 

PTG. These analyses indicated that personal strength and new possibilities are likely responsible 

for this association as these factors have stronger correlations with the PCL-5 factors. 

The heterogeneity of correlations analyses also provided evidence that not all of the five 

factors are well differentiated. The external correlates were not able to differentiate any of the 

five factors from all of the other factors, and none of the external correlates were able to show 

that the spiritual change factor was significantly different from the appreciation of life or relating 

to others factors. However, as mentioned previously, one study that used a measure of 

religious/spiritual importance showed medium and small effect sizes, respectively, for these 

associations (Schultz, Tallman, & Atmaier, 2010). Further, when differentiation was shown, all 

but one of the effect sizes were small. These results indicate that although correlations were 

significantly different from each other, the degree of the difference was small. In sum, there was 

some evidence that the five factors were differentiated with respect to their pattern of 

associations with external correlates. These results suggest that the factors represent at least 

somewhat distinct latent variables. However, effect sizes were small and most differences were 

not clearly explicable in the context of the theory of PTG. 

Notably, this is the first study to conduct an invariance analysis of the PTGI using DSM-5 

Criterion A and non-Criterion A groups. Additionally, this is the first study to systematically 

evaluate the heterogeneity of correlations of the five factors with a select number of relevant 

external correlates. However, the current study has several limitations that should be considered 

when interpreting results. First, the conclusions of the study are based on cross-sectional data. 
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Therefore, it is unclear whether the characteristics of PTG were present in the sample before 

experiencing a Criterion A or non-Criterion A event or if they developed these characteristics 

after experiencing the event. Further, PTG is a process, and processes should not be examined 

using one-time point. Longitudinal studies are needed that address this limitation by 

administering the PTGI before and after exposure to a traumatic or stressful event to further 

examine the factor structure and the heterogeneity of correlations of the five factors with external 

correlates.  

Second, some participants did not provide sufficiently detailed stressor narratives. The 

goal of the current study was to create the cleanest groups possible to ensure that events that 

unequivocally met Criterion A were being compared to events that unequivocally did not meet 

Criterion A. Therefore, individuals who did not provide narratives or provided vague narratives 

had to be excluded. However, the narrative coding system in the present study was more rigorous 

than previous studies that compared Criterion A to non-Criterion A events. Whereas other 

researchers who used DSM-IV (American Psychiatric Association, 2000) criteria and were 

concerned with PTG relied solely on the narrative (e.g., Morris, Shakespeare-Finch, Rieck, and 

Newberry, 2005) or an informal questionnaire about the traumatic event when coding for 

Criterion A events (e.g., Shakespeare-Finch & Barrington, 2012), LEC-5 responses and 

narratives were considered in tandem in the present study. Further, two graduate student coders 

reviewed narratives, so any mistakes or disagreements were thoroughly discussed and resolved. 

 Third, although almost all individuals in the study responded to the PTGI, PCL, and 

WSAS, there were missing data on the GS-12 and CD-RISC-10. However, Full Information 

Maximum Likelihood (FIML), a sophisticated missing data technique, was employed to handle 
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the missing data. Further, covariance coverage for the external correlates ranged from 0.70 to 

1.00, and this range is considered adequate when using FIML (Enders, 2010).  

Fourth, the current study was limited in the amount of available external correlates which 

could have contributed to the lack of differentiation found between the spiritual change factor 

and the appreciation of life and relating to others factors. Future research should include more 

external correlates directly relevant to each factor of the PTGI to provide more evidence for 

subscale differentiation. Examples would include a measure of religiosity or a measure of 

perceived social support. However, as mentioned previously, past studies have used external 

correlates that directly relate to specific PTGI factors, so these constructs were not used in the 

current study. Additionally, the aim of the present study was not to provide evidence for 

convergent and discriminant validity. Rather, the primary aim was to provide evidence for 

subscale differentiation which was adequately addressed using a select number of relevant 

external correlates. Further, 100 pair-wise comparisons were conducted in the heterogeneity of 

analyses using the Benjamini and Hochberg (1995) technique for controlling for the false 

discovery rate. Adding more analyses would likely affect the results such that less pair-wise 

comparisons would emerge as significant.  

Fifth, all included measures were self-report. Therefore, known limitations of this method 

should be considered. However, a portion of the present study was focused on examining the 

factor structure of a self-report measure, so using a self-report measure was justified for the 

MGCFA. Sixth, the sample is likely to have above average levels of religiosity compared to the 

United States as a whole (Gallup, 2014). Therefore, the range of responses for the spiritual 

change factor could be restricted which might have impacted the findings that this factor was not 

significantly different from the relating to others and appreciation of life factors. Last, the 
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MGCFA and heterogeneity of correlations analyses were conducted even though fit statistics 

were not good (Brown, 2015). Therefore, these results should be interpreted with caution. 

In sum, when the results of the heterogeneity of correlations analyses are considered in 

tandem with the results of the MGCFA, it appears as if there is adequate evidence to use the five-

factor model of the PTGI rather than the total score. However, most studies concerned with PTG 

use the PTGI total score. This might lead to inaccurate measurement as the present study found 

the higher-order factor of PTG to worsen model fit. Further, some factors contribute more to the 

correlations with external correlates than others. With the present external correlates, it appears 

as if the personal strength and new possibilities factors are driving many of these associations. 

Therefore, it might be important to examine each factor independently when researching PTG 

because this information would be lost if total score were used. Clinically speaking, using the 

five factors to create a profile of PTG for clients might be more useful than the total score so that 

more specific feedback could be provided regarding areas of growth (Zoellner & Maercker, 

2006). Additionally, the results of the present study indicate that the PTGI can be used in a 

trauma-exposed, non-trauma-exposed, or mixed sample. Although the finding that latent means 

were equivalent is inconsistent with the theory of PTG, statistically speaking, the measure is 

operating the same way for both groups. 
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Appendix 

Figure 1	  

 Five-Factor Model of the Posttraumatic Growth Inventory 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Appreclife = appreciation of life; Spiritchange = spiritual change; Personalstren = personal strength; 
Newposs = new possibilities; Relatothers = relating to others.  
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Table 1 
Summary of Goodness-of-Fit Indices for Previous CFA Studies of the Five-Factor Model  
       90% CI for 

RMSEA 
Study, Year χ2 df CFI TLI SRMR RMSEA LL UL 
Linley, Andrews, & Joseph, 
2007 

585.57* 179 0.92 - - 0.08 0.07 0.09 

Prati & Peitrantoni, 2013 1073.21* 179 0.95 - - 0.06 0.06 0.07 
Taku, Cann, Calhoun, & 
Tedeschi, 2008 

962.53* 179 0.98 0.97 0.05 0.07 0.07 0.07 

Lee, Luxton, Reger, & 
Gahm, 2010 

5165.89* 179 0.97 - 0.06 0.09 0.09 0.09 

Palmer, Graca, & Occhietti, 
2012 

362.66* 179 0.91 - - 0.07 0.06 0.08 

Brunet, McDonough, Hadd, 
Crocker, & Sabiston, 2010 

927.01* 179 0.97 - 0.05 0.10 - - 

Note. PTGI = Posttraumatic Growth Inventory; CFA = confirmatory factor analysis; χ2 = chi-
square fit statistic; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = 
standardized root mean square residual; RMSEA = root mean square error of approximation; CI 
= confidence interval; LL = lower limit; UL = upper limit.  
*p < .05.  
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Table 2 
Summary of Goodness-of-Fit Indices for Previous CFA Studies of the Higher-Order Model 
       90% CI for 

RMSEA 
Study, Year χ2 df CFI TLI SRMR RMSEA LL UL 
Linley, Andrews, & 
Joseph, 2007 

608.51* 184 0.91 - - 0.08 0.07 0.09 

Prati & Peitrantoni, 2013 1139.53* 184 0.94 - - 0.07 0.06 0.07 
Taku, Cann, Calhoun, & 
Tedeschi, 2008 

1045.70* 184 0.97 0.97 0.05 0.07 0.07 0.08 

Lee, Luxton, Reger, & 
Gahm, 2010 

5337.91* 184 0.97 - 0.06 0.09 0.09 0.09 

Palmer, Graca, & Occhietti, 
2012 

373.28* 184 0.90 - - 0.07 0.06 0.08 

Note. PTGI = Posttraumatic Growth Inventory; CFA = confirmatory factor analysis; χ2 = chi-
square fit statistic; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = 
standardized root mean square residual; RMSEA = root mean square error of approximation; CI 
= confidence interval; LL = lower limit; UL = upper limit.  
*p < .05.  
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Table 3 
Top 10 Criterion A Group Event Types 
Event Total % (n) 
Transportation Accident 31.5 (126) 
Sexual Assault 13.0 (52) 
Suicide 12.5 (50) 
Natural Disaster 11.8 (47) 
Serious Accident 5.0 (20) 
Physical Assault 4.3 (17) 
Sudden Violent Death 2.8 (11) 
Fire or Explosion 2.5 (10) 
Exposure to Toxic Substance 2.3 (9) 
Life-threatening Illness or Injury 2.3 (9) 
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Table 4 
Top 10 Non-Criterion A Group Event Types 
Event Total % (n) 
Cancer 22.6 (55) 
Divorce 11.5 (28) 
Death of a grandparent 10.3 (25) 
Life-threatening Illness or Injury 7.8 (19) 
Natural Disaster 5.8 (14) 
Heart Problems 4.5 (11) 
Other 4.5 (11) 
Expected Death 4.1 (10) 
Serious Accident 3.7 (9) 
Family Relationship Problems 3.3 (8) 
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Table 5 
Descriptive Statistics of the PTGI, PCL-5, CD-RISC-10, GS-12, and WSAS 

Measure n M (SD) α Range Median 
PTGI 599 40.85 (27.05) 0.96 105 37 
PCL-5 621 14.92 (14.95) 0.94 73 10 

CD-RISC-10 444 26.59 (7.52) 0.91 40 26 
GS-12 442 3.37 (.58) 0.81 3.75 3.33 
WSAS 638 3.56 (5.78) 0.86 34 0 

Note. PTGI = Posttraumatic Growth Inventory; PCL-5 = Posttraumatic Stress Disorder Checklist 
– 5; CD-RISC-10 = Connor-Davidson – Resilience Scale-10; GS-12 = Grit Scale-12; WSAS = 
Work and Social Adjustment Scale; n = sample size; M (SD) = sample mean and standard 
deviation; α = internal consistency. 
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Table 6 
Goodness-of-Fit Indices for the CFA of the Five-Factor Model in Both Groups 
       90% CI for 

RMSEA 
Group χ2 df CFI TLI SRMR RMSEA LL UL 
Crit A 795.038a* 179 0.892 0.873 0.051 0.093 0.087 0.100 
Non A 559.053b* 179 0.896 0.878 0.053 0.094 0.085 0.103 
Note. PTGI = Posttraumatic Growth Inventory; CFA = confirmatory factor analysis; 
Posttraumatic Growth Inventory; χ2 = conventional chi-square fit statistic (under maximum-
likelihood estimation); CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = 
standardized root mean square residual; RMSEA = root mean square error of approximation; CI 
= confidence interval; LL = lower limit; UL = upper limit; Crit A = Criterion A; Non A = non-
Criterion A.  
an = 400. bn = 244. 
*p < .001. 
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Table 7 
Goodness-of-Fit Indices for the Higher-Order Model in Both Groups 
       90% CI for 

RMSEA 
Group χ2 df CFI TLI SRMR RMSEA LL UL 
Crit A 826.579a* 184 0.887 0.872 0.053 0.094 0.088 0.101 
Non A 581.210b* 184 0.891 0.876 0.056 0.095 0.086 0.103 
Note: PTGI = Posttraumatic Growth Inventory; χ2 = conventional chi-square fit statistic (under 
maximum-likelihood estimation); CFI = comparative fit index; TLI = Tucker-Lewis index; 
SRMR = standardized root mean square residual; RMSEA = root mean square error of 
approximation; CI = confidence interval; LL = lower limit; UL = upper limit; Crit A = Criterion 
A; Non A = non-Criterion A. 
an = 400. bn = 244. 
*p < .001. 
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Table 8 
STDYX and Unstandardized Parameter Estimates in the Criterion A Group 
 Estimate/SE 

(p-value) 
STDYX 

Factor Loadings   
   AL BY   
      Item 1 1.00/0.00a 0.67 
      Item 2 
      Item 13 

1.18/.09 (p < .01) 
1.33/.10 (p < .01) 

0.77 
0.86 

   SC BY    
      Item 5 
      Item 18 

1.00/0.00a 

.90/.05 (p < .01) 
0.95 
0.85 

   PS BY   
      Item 4 1.00/0.00a 0.64 
      Item 10 1.27/0.10 (p < .01) 0.81 
      Item 12 
      Item 19 

1.18/0.09 (p < .01) 
1.33/0.10 (p < .01) 

0.78 
0.78 

   NP BY   
      Item 3 1.00/0.00a 0.66 
      Item 7 1.33/0.10 (p < .01) 0.76 
      Item 11 1.42/0.10 (p < .01) 0.87 
      Item 14 
      Item 17 

1.05/0.09 (p < .01) 
1.38/0.10 (p < .01) 

0.65 
0.78 

   RO BY   
      Item 6 1.00/0.00a 0.70 
      Item 8 0.94/0.07 (p < .01) 0.74 
      Item 9 0.84/.06 (p < .01) 0.73 
      Item 15 1.09/0.08 (p < .01) 0.77 
      Item 16 1.14/0.08 (p < .01) 0.79 
      Item 20 
      Item 21 

1.18/0.08 (p < .01) 
1.13/0.08 (p < .01) 

0.80 
0.81 

Factor intercorrelations   
   AL WITH   
      SC 1.50/0.17 (p < .01) 0.71 
      PS 1.14/0.14 (p < .01) 0.87 
      NP 0.94/0.12 (p < .01) 0.79 
      RO 1.23/0.14 (p < .01) 0.83 
   SC WITH   
      PS 1.23/0.15 (p < .01) 0.61 
      NP 1.25/0.14 (p < .01) 0.68 
      RO 1.61/0.17 (p < .01) 0.70 
   PS WITH   
      NP 0.98/0.12 (p < .01) 0.87 
      RO 1.14/0.13 (p < .01) 0.81 
   NP WITH   
      RO 1.045/0.12 (p < .01) 0.81 
Note. PTGI = Posttraumatic Growth Inventory; STDYX = standardized solution outputted by Mplus; 
AL= appreciation of life; SC = spiritual change; PS = personal strength; NP = new possibilities; RO = 
relating to others.  
a Parameter was fixed at 1.0. 
Table 9 
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STDYX and Unstandardized Parameter Estimates for the Five-Factor Model of the PTGI in the Non-
criterion A Group 
 Estimate/SE 

(p-value) 
STDYX 

Factor Loadings   
   AL BY   
      Item 1 1.00/0.00a 0.72 
      Item 2 
      Item 13 

1.17/0.11 (p < .01) 
1.25/0.11 (p < .01) 

0.76 
0.82 

   SC BY   
      Item 5 
      Item 18 

1.00/0.00a 

0.92/0.06 (p < .01) 
0.93 
0.82 

   PS BY   
      Item 4 1.00/0.00a 0.72 
      Item 10 1.09/0.09 (p < .01) 0.81 
      Item 12 
      Item 19 

1.01/0.09 (p < .01) 
1.18/0.09 (p < .01) 

0.78 
0.86 

   NP BY   
      Item 3 1.00/0.00a 0.77 
      Item 7 1.11/0.08 (p < .01) 0.80 
      Item 11 1.21/0.09 (p < .01) 0.83 
      Item 14 
      Item 17 

0.90/0.09 (p < .01) 
1.13/0.09 (p < .01) 

0.68 
0.81 

   RO BY   
      Item 6 1.00/0.00a 0.71 
      Item 8 1.07/0.09 (p < .01) 0.79 
      Item 9 0.98/0.09 (p < .01) 0.76 
      Item 15 1.09/0.10 (p < .01) 0.78 
      Item 16 1.05/0.10 (p < .01) 0.76 
      Item 20 
      Item 21 

1.07/0.09 (p < .01) 
1.08/0.09 (p < .01) 

0.76 
0.80 

Factor intercorrelations   
   AL WITH   
      SC 1.54/0.21 (p < .01) 0.74 
      PS 1.26/0.19 (p < .01) 0.79 
      NP 1.22/0.17 (p < .01) 0.81 
      RO 1.24/0.18 (p < .01) 0.82 
   SC WITH   
      PS 1.61/0.22 (p < .01) 0.71 
      NP 1.44/0.20 (p < .01) 0.81 
      RO 1.58/0.21 (p < .01) 0.73 
   PS WITH   
      NP 1.52/0.20 (p < .01) 0.93 
      RO 1.42/0.20 (p < .01) 0.86 
   NP WITH   
      RO 1.27/0.17 (p < .01) 0.81 
Note. PTGI = Posttraumatic Growth Inventory; STDYX = standardized solution outputted by Mplus; 
AL= appreciation of life; SC = spiritual change; PS = personal strength; NP = new possibilities; RO = 
relating to others.  
a Parameter was fixed at 1.0. 
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Table 10 
χ2 Difference Tests and Goodness-of-Fit Indices for Five-Factor Models within MGCFA 
Model χ2 df Model 

Comparison 
Δ χ2 Δdf CFI TLI SRMR RMSEA 

1 1354.091* 358    0.894 0.875 0.052 0.094 
2 1371.679* 374 2-1 17.588 16 0.893 0.880 0.054 0.092 
3 1391.605* 390 3-2 19.926 16 0.893 0.885 0.054 0.090 
Note. χ2 = conventional chi-square fit statistic (under maximum-likelihood estimation); PTGI = 
Posttraumatic Growth Inventory; CFI = comparative fit index; TLI = Tucker-Lewis index; 
SRMR = standardized root mean square residual; RMSEA = root mean square error of 
approximation. 
*p < .001. 
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Table 11 
STDYX Inter-correlations of the Five Factors in Criterion A and Non-Criterion A Group 

PTGI Factor SC PS NP RO 
AL .71* .84* .80* .82* 
SC  .65* .68* .71* 
PS   .89* .83* 
NP    .82* 

Note. PTGI = Posttraumatic Growth Inventory; STDYX = standardized solution outputted by 
Mplus; AL= appreciation of life; SC = spiritual change; PS = personal strength; NP = new 
possibilities; RO = relating to others.  
*p < .01. 
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Table 12 
Correlations and Wald Ws of the PCL-5, CD-RISC-10, GS-12, and WSAS with the PTGI 
 Correlation with criterion 
Measure AL SC PS NP RO Wald W  
CD-RISC - 10 .171* .093 .246* .148* .098 13.190v 

PCL-5       
   REX .303* .150* .319* .354* .211* 7.457 
   AVD .218* .141* .322* .289* .145* 14.579v 
   NAF .153* .028 .234* .261* .061 16.973v 
   ANH .120* .051 .216* .285* .058 26.034v 
   EXT .098 -.045 .208* .257* .043 24.179v 
   DYS .186* .085 .248* .338* .117* 19.692v 
   AXA .173* .024 .221* .244* .067 17.687v 
WSAS .135* .041 .198* .316* .076* 20.645v 
GS-12       
   CON .189* .134* .118* .055* .088* 11.192v 
   PER .200* .049 .250* .162* .144* 10.717v 
Note. PCL-5 = Posttraumatic Stress Disorder Checklist – 5; CD-RISC-10 = Connor-Davidson – 
Resilience Scale-10; GS-12 = Grit Scale-12; WSAS = Work and Social Adjustment Scale; PTGI 
= Posttraumatic Growth Inventory; AL= appreciation of life; SC = spiritual change; PS = 
personal strength; NP = new possibilities; RO = relating to others; REX = re-experiencing; AVD 
= avoidance, NAF = negative affect; ANH = anhedonia, EXT = externalizing; DYS = dysphoric 
arousal; AXA = anxious arousal; CON = consistency of interests; PER = perseverance of effort. 
*p < .05. vSignificant after the Benjamini and Hochberg (1995) technique for controlling for the 
false discovery rate.  
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Table 13 
Goodness-of-Fit Indices for the CFA of the Five-Factor Model and Included Measures 
       90% CI for RMSEA 
Group χ2 df CFI TLI SRMR RMSEA LL UL 
CD-RISC-10 1671.965* 419 0.895 0.884 0.050 0.068 0.065 0.072 
PCL-5 1816.226* 713 0.914 0.901 0.051 0.049 0.046 0.052 
WSAS 1135.570* 284 0.887 0.871 0.055 0.069 0.064 0.073 
GS-12 1648.1498 474 0.896 0.884 0.053 0.062 0.059 0.066 
Note. PTGI = Posttraumatic Growth Inventory; CD-RISC-10 = Connor-Davidson – Resilience 
Scale-10; GS-12 = Grit Scale-12; WSAS = Work and Social Adjustment Scale; χ2 = chi-square 
fit statistic; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root 
mean square residual; RMSEA = root mean square error of approximation; CI = confidence 
interval; LL = lower limit; UL = upper limit.  
*p < .001. 
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Table 14 
Wald Tests and Cohen’s q Effect Sizes for Statistically Significant Pairwise Comparisons 
Measure Stat Pairwise comparison 
  RO 

with 
PS 

RO 
with 
NP  

SC 
with 
NP 

AL 
with 
NP 

SC 
with 
PS 

AL 
with 
PS 

RO 
with 
AL 

PS 
with 
NP 

CD-
RISC-10 

W 11.41       8.60 
q 0.15*       0.10* 

PCL-5          
    AVD W 13.71 7.75    5.60   

q 0.19* 0.15*    0.11*   
NAF W 12.69 13.17 9.08  8.45    

 q 0.18* 0.21* 0.24*  0.21*    
    ANH W 11.00 23.16 9.50 11.72     

q 0.15* 0.20* 0.19* 0.15*     
EXT W 10.14 16.21 17.56 11.68 12.52 6.19   

q 0.17* 0.22* 0.31** 0.17* 0.26* 0.11*   
DYS W 7.88 18.02 8.48 8.37     

q 0.14* 0.23* 0.27* 0.16*     
    AXA W 12.20 10.27 8.57  8.30  5.41  

q 0.17* 0.18* 0.22*  0.21*  0.11*  
WSAS W 5.66 19.35 11.15 11.31     

q 0.13* 0.25* 0.29* 0.19*     
GS-12          

    CON W    8.91     
q    0.14*     

    PER W     6.78   6.80 
q     0.21*   0.09 

Note. PTGI = Posttraumatic Growth Inventory; CD-RISC-10 = Connor-Davidson – Resilience 
Scale-10; GS-12 = Grit Scale-12; WSAS = Work and Social Adjustment Scale; CFI = 
comparative fit index; AL= appreciation of life; SC = spiritual change; PS = personal strength; 
NP = new possibilities; RO = relating to others; AVD = avoidance, NAF = negative affect; ANH 
= anhedonia, EXT = externalizing; DYS = dysphoric arousal; AXA = anxious arousal; CON = 
consistency of interests; PER = perseverance of effort. 
All Wald Ws were statistically significant after using Benjamini and Hochberg’s (1995) 
procedure to control for the false discovery rate. 
*Small effect size as indicated by Cohen’s q (1988). **Medium effect size as indicated by 
Cohen’s q (1988). 
 
 


