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Context/objective: Examine the relationship of post-traumatic psychological growth (PTG), depression, and
personal and injury characteristics in persons with spinal cord injury (SCI).
Design: Cross-sectional survey.
Setting: Community.
Participants: Eight hundred and twenty-four adults with SCI.
Interventions: None.
Outcome measures: Five items from the Post-traumatic Growth Inventory, reflecting positive change after injury
in life priorities, closeness to others, new opportunities being available, stronger faith, and personal strength.
Results: Initial structural equation model testing of a conceptual model of personal and injury characteristics,
violent etiology, depression, and PTG resulted in a poor fit. Model modifications resulted in an improved fit,
but explained only 5% of the variance in PTG. Being female, younger, having less formal education, and less
time since injury had significant relationships with PTG, whereas depression, violent etiology, and injury
level/severity did not. In each PTG domain, between 54 and 79% of the sample reported at least some
positive change after injury.
Conclusions: The results of this study, while promising, explained only a small portion of the variance in PTG. A
majority of the sample experienced some positive change after injury, with the greatest change in discovering
that they were stronger than they thought they were. Comparing means previously reported in a non-SCI sample
of thosewho experienced trauma, positive change after injury was comparable for each PTG item except for new
opportunities being available, which was significantly lower for those with SCI. Future directions of research
include the development of theoretical models of PTG after SCI.
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Introduction
Post-traumatic psychological growth (PTG), also
referred to as stress-related growth, adversarial growth,
or benefit finding,1 is characterized as a positive
change that occurs as a result of a highly challenging
life crisis, such as trauma.2 Although the potentially
transformative power of suffering is not a new

concept, academic interest in PTG did not emerge
until the 1980s and the use of the term “post-traumatic
growth” did not appear until 1996.2 The burgeoning
interest in PTG and the development of conceptual
models diverge from an exclusive focus on negative
emotions, allowing that psychological growth and
adjustment are equally important outcomes of trau-
matic events. In fact, some researchers argue that
growth rather than pathology, is a normal outcome
of traumatic stress.3 Tedeschi and Calhoun’s
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conceptualization of PTG is one of the most widely
cited. In their model, growth does not occur as a
direct result of trauma but from the struggle with a
new reality as its aftermath. This struggle is critical to
whether or not and the extent to which PTG occurs.
This struggle ultimately leads to growth and wisdom,
even in the face of enduring distress; this process is
also influenced by personal qualities, cognitive proces-
sing, and the individual’s social system.2

Several recent systematic reviews of PTG among
persons with serious medical conditions,1 and in relation
to psychological and physical health,4 provide support
for the influence of disease-related and personal charac-
teristics, coping styles, spirituality, and outlook on the
degree to which PTG occurs after trauma. According
to these reviews, female sex, White race, being
married, younger age, having greater emotional
support, and positive health behaviors are associated
with higher PTG. Such characteristics as optimism, reli-
giosity, self-efficacy, and self-esteem also have been
closely linked to PTG in these reviews. High levels of
PTG are related to lower depression and emotional dis-
tress, and lower PTG is associated with higher post-trau-
matic stress disorder (PTSD) symptoms.
Despite considerable interest in PTG and its relevance

to the adjustment process after traumatic injury, there
are few coherent theoretical models of PTG as they
apply to disability.5 Most individuals with acquired
spinal cord injury (SCI) have experienced significant
trauma. Negative psychological consequences, such as
PTSD, depression, and anxiety, have all been well
studied. Over 25% of individuals with SCI have clini-
cally significant anxiety or depression, compared with
12-month prevalence estimates in the general population
(e.g. 18% for anxiety disorders and 9% for depressive
disorders.6–8) The suicide rate in persons with SCI is
two to six times greater compared with the non-SCI
population, with the highest rates occurring during the
first 5 years post-injury.9,10 PTSD disorder ranges
from 10 to 40% in the SCI population, compared with
a 12-month prevalence of less than 4% in the general
population.8,11 Despite these negative outcomes, many
individuals with SCI report a positive quality of life,12

cope well with their injury,13 make an effective psycho-
logical adjustment,14 and experience positive life
changes.15 Consequently, clinicians and researchers
have become interested in positive psychological
responses to SCI, such as PTG. Tedeschi and
Calhoun2 speculate that greater PTG might arise from
traumatic experiences that are more “shattering” of a
person’s life and beliefs. Spinal cord injury is often
described as among the most catastrophic injury

people can sustain and, thus, potentially an opportunity
for PTG.
Prediction of PTG might aid in helping individuals to

experience more positive changes after a trauma. Several
factors have been identified that potentially mediate or
predict PTG. For example, PTG has been closely
aligned with resilience. Resilience after trauma is charac-
terized by a stable trajectory of healthy psychological
and physical functioning.16,17 In persons with SCI, resi-
lience has been linked to accepting challenges and the
use of active coping,13 and it also acts as a buffer
against the impact of stress on depression.18 In the few
investigations of PTG in SCI to date, family relation-
ships and engagement in and appreciation of life
appear to be salient predictors of PTG.15,19 The concep-
tual framework of Tedeschi and Calhoun and research
on the correlates of PTG in various populations lay
the groundwork to pursue fundamental questions that
remain about the prevalence and correlates of PTG
after SCI. Determining whether or not PTG is related
to demographic and clinical characteristics will set the
stage for more theory-driven research and the develop-
ment of therapeutic interventions to improve growth
after SCI.
For the current analysis, we wanted to examine the

degree of PTG and the factors associated with it in a
large, heterogeneous sample of persons with SCI.
Based on data available for our sample and previous
SCI research,15,20 we constructed a conceptual model
to examine the association of personal and injury-
related factors and depression with PTG (Fig. 1).
Based on the “shattering” notion,2 we expected that
certain factors (i.e. younger age, violent etiology, and
more severe injury) would be significantly associated
with PTG. We also examined the association of

Figure 1 Conceptual model
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depression and PTG, based on Tedeschi and Calhoun’s2

model that PTG and emotional distress can co-exist.

Methods
Sample description
The sample for the current analysis (N= 824) was
drawn from the screening phase of a larger study exam-
ining the efficacy of the antidepressant venlafaxine XR
for treating major depression disorder (MDD) in
adults with SCI. The Project to Improve Symptoms and
Mood after SCI (PRISMS) is a multicenter study at
five sites across the US: BLINDED (University of
Washington (Seattle, WA), Rehabilitation Institute
of Chicago (Chicago, IL), University of Alabama
at Birmingham (Birmingham, AL), University of
Michigan (Ann Arbor, MI), and Baylor Institute for
Rehabilitation (Houston, TX)). Screening phase
inclusion criteria were being at least 18 years old and
having a history of traumatic SCI, at any level and/or
severity. Study exclusion criteria were: (i) being non-
English speaking; (ii) too cognitively impaired to com-
prehend study materials; and/or (iii) referral to the
study from a clinician, based on the belief that the
person was indeed depressed. Institutional Review
Boards at each site approved this research project and
each participant provided informed consent.

Data collection and measures
The survey was conducted in person or by telephone by
trained research staff. Structured interviews lasted 15–20
minutes. For the current analysis, the following
measures were used.

The Post-traumatic Growth Inventory (PTGI)21 was
developed in 1996 to measure PTG in people who had
experienced a traumatic event; it is one of the most com-
monly used PTG scales. A confirmatory factor analysis
by Taku et al.22 supported a five-factor structure of: (1)
relating to others; (2) new opportunities being available;
(3) personal strength; (4) spiritual change; and (5)
appreciation for life. The sample for that confirmatory
factor analysis (N= 926) consisted of adults from 14
other PTG studies and who had experienced a traumatic
event at some point in their lives. For this current analy-
sis, we selected a single item from each of the five factors
with high factor loadings, and that also represented the
dimension of PTG most relevant to SCI. To reduce
respondent burden, five items were selected in favor of
the entire scale, given the overall length of the screening
interview. The instructions to respondents were slightly
modified, with the injury as the reference point for posi-
tive change. Each item was rated on 6-point Likert
scales, ranging from 0 (no change) to 5 (very great

change). Internal consistency (Cronbach’s alpha) of
the five items was 0.758, which is in the acceptable
range.

The Patient Health Questionnaire (PHQ-9)23 was
developed as a screening measure for major
depression,24 and has been validated against
Diagnostic and Statistical Manual of Mental Disorders,
version IV (DSM-IV) criteria for a major depression
in people with SCI.25 Nine items parallel the DSM-IV
criteria for MDD. Items are self-rated according to
how often the person has been bothered by the symp-
toms over the preceding 2 weeks, ranging from 0 (not
at all) to 3 (nearly every day). There are two scoring
methods for the PHQ-9, both of which were used in
this study. The first uses the same symptom criteria as
the DSM-IV, with a classification of “probable
MDD”. This approach has demonstrated good sensi-
tivity (88%) and specificity (88%), in both primary
care and obstetrics-gynecology samples.24,26 The other
scoring method is the sum of all nine items (ranging
from 0 to 27) as a measure of overall depressive
symptom severity.

Demographic and injury characteristics collected
from participants were current age, sex, racial/ethnic
background, marital status, level of education achieved,
current employment status, violent etiology of injury,
level of injury, and severity of injury using the
American Spinal Injury Association injury scale
(AIS).27 The use of psychiatric services in the past 3
months was also collected using the Cornell services
index.28 Services include clinical case management,
medication management, psychotherapy (individual
and group), diagnostic intake, alcohol/drug visit, and
self-help groups.

Statistical analysis
Basic descriptive statistics (means and frequencies) were
used to describe scores on study variables. We tested
whether there were significant differences in the five
PTG item means between this sample and the confir-
matory factor analysis sample of the PTGI by Taku
et al.22 (referred hereafter as the mixed, non-SCI
sample), using an independent samples t-test. A struc-
tural equation model (SEM) was used to examine the
relationship between PTG items (summary score) and
demographics, injury characteristics, and depression
(predictors). To determine how well the theoretical
model represented the observed data, the chi-square
statistic was generated and a number of fit indices
were examined.

Based on suggestions for “favorable” model fit pro-
vided by Kline,29 the following criteria were used to
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assess the fit of the theoretical model shown in Fig. 1: (i)
a non-significant goodness-of-fit chi-square statistic
(P> 0.05); (ii) a chi-square to degrees of freedom ratio
of ≤3; and (iii) a comparative fit index (CFI) of
≥0.95. The CFI ranges from 0 to 1, where 0 reflects
no fit and 1 indicates that the theoretical model perfectly
fits the observed data.29 The root-mean-square error of
approximation (RMSEA) was also examined as
another criterion; Hu and Bentler30 have suggested
that RMSEA≤ 0.06 indicates a good model fit.
Finally, the model was estimated using the maximum-
likelihood method.
The values used to label single-headed arrows (Fig. 2)

are standardized direct-effect coefficients. They indicate
the strength of a direct relationship between two vari-
ables, much like standardized regression coefficients.
Because these values are standardized, they typically
range from 0 to 1, with higher values indicating a stron-
ger relationship between variables. Each indirect-effect
coefficient represents the effect of a predictor variable
through one or more mediators to the outcome variable.
The coefficient can be calculated by taking the product
of the standardized direct-effect coefficient between the
predictor and the mediator and the standardized direct-
effect coefficient between the mediator and the outcome.
Again, higher values indicate a stronger indirect effect.
A bootstrap method was used to obtain significance
levels of indirect effects. Total effects are the sum of
direct and indirect effects. The use of direct and indirect
effect terminology is not meant to imply causation, but
is used as a matter of convention for interpreting SEM
results.
Mplus 6.1 (Muthén & Muthén, Los Angeles, CA,

USA) and SPSS® 20 (IBM SPSS Statistics for Windows,
Version 20.0. IBM Corp., Armonk, NY, USA) were
used to analyze the data. Mplus was selected for analysis,
because it is able to handle categorical- and binary-
dependent variables for SEM analysis. Power was

estimated based on parameters and degrees of freedom
in the final model. To estimate the minimum sample
size needed to obtain a close fit of the model at 80%
power, we employed Kim’s31 method using RMSEA
to compute the non-centrality parameter. With seven
degrees of freedom and α= 0.05, the minimum sample
size needed to achieve 80% power was 821.

Results
Demographic and injury characteristics
Demographic and injury characteristics for the sample
are given Table 1.

Descriptive statistics
The overall mean of the five PTG items was 12.40 (SD
6.8), with a range of 0–25. Between 21 and 46% of the
sample reported no positive change after injury for
any of the five items. When change did occur, the
degree of change varied depending on the PTG
domain (see Fig. 2). The prevalence of probable MDD
was 11.2% (N= 92), using the PHQ-9 scoring algor-
ithm. The overall mean depressive symptom severity
was 6.0 (SD 5.5; range 0–27), which is in the mild
range.24

The SCI sample and the mixed, non-SCI sample
varied on certain demographic characteristics. The SCI
sample was significantly older (43.7 vs. 30.7 years,
respectively, P< 0.001), with a greater proportion of
males (76.7 vs. 26.1%, respectively, P≤ 0.001) and a
smaller proportion of married persons (47.0 vs. 59.5%,
respectively, P≤ 0.001). Each sample had a comparable
majority of White participants (68.3 vs. 69.2%, respect-
ively). In the mixed, non-SCI sample, close to half
(48.2%) had experienced a traumatic event in the 12
months prior to assessment of PTG. For the SCI
sample, significantly fewer (19%, P≤ 0.001) had sus-
tained their injury in the previous 12 months.
Comparison of mean scores of each of the five PTG

Figure 2 PTG item response distributions
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items between samples suggested that only the item of
“new opportunities were available” was significantly
lower in the SCI group (Table 2).

SEM (conceptual model testing)
Testing our conceptual model (Fig. 1), using the AIS
score and a continuous PHQ-9 score, all fit indices
were outside the desirable range. A significant chi-
square value (χ2= 61.33, df= 8, P≤ 0.001) suggested
a discrepancy between the theoretical model and the
observed data, with chi square to degrees of freedom
ratio of 7.66. The CFI= 0.51 and RMSEA= 0.091
(90% confidence interval (CI): 0.070–0.112) also were
outside of acceptable limits.

Final model
Given the poor fit of the conceptual model, we revised
the model to include a relationship between sex and
depression (modification 1), replaced the AIS score
with an injury level of tetraplegia vs. paraplegia (modi-
fication 2), and replaced the continuous PHQ-9 score
with a binary score (yes/no) of probable MDD (modifi-
cation 3). The final model testing resulted in improved,
although still not entirely consistent, fit statistics. While
a significant chi-square value, again, indicated a signifi-
cant discrepancy between the theoretical model and the
observed data (χ2= 17.531, df= 7, P= 0.014), the
CFI= 0.845 approached the ≥0.95 threshold.
RMSEA= 0.043 (90% CI: 0.018–0.069) was also
within acceptable limits. The R2 of PTG in the final
model was 0.056, indicating that it accounted for only
5% of the variance in PTG for this sample.

In this current analysis, we were most interested in the
association of injury and depression with PTG, while
accounting for personal characteristics, such as edu-
cation and age. The results of the model testing indi-
cated that personal characteristics of lower education,
younger age, being female, and less time since the
injury had statistically significant and positive associ-
ations with PTG (Fig. 3). Depression, level of injury,
and violent etiology had non-significant relationships
with PTG. The indirect-effect coefficients (Table 3)
were all non-significant, indicating that significant and

Table 2 Mean item score comparisons with mixed, non-SCI sample16

Item (range 0–5) SCI mean (SD) Mixed, non-SCI mean (SD) t, P value

My priorities about what is important in life 2.99 (1.83) 3.01 (1.69) 0.238, 0.812
A greater sense of closeness with others 2.59 (1.90) 2.52 (1.72) 0.808, 0.419
New opportunities are available 1.72 (1.85) 2.01 (1.93) 3.20, 0.001
I have stronger religious faith 2.11 (2.10) 2.12 (1.92) 0.10, 0.92
I discovered I am stronger than I thought I was 3.00 (1.96) 2.91 (1.78) 1.00, 0.31

Table 1 Demographic and injury characteristics of sample
(N = 824)

Characteristics
Time in years (SD), range
in years

Current age 43.67 (13.7), 18–83
Years post-injury 10.75 (9.4), 1–60
Characteristics No. (%)

Male sex 632 (76.7)
Race

Caucasian 551 (68.3)
African American 192 (23.8)
Native American 6 (0.7)
Asian 10 (1.2)
Other 48 (5.8)

Marital status
Single 387 (47.0)
Married 269 (32.7)
Divorced 135 (16.4)
Separated 13 (1.6)
Widowed 15 (1.8)
Other 5 (0.5)

Education, N
<High school 90 (10.9)
High school/GED 446 (54.1)
College (associate or bachelor) 247 (27.6)
Graduate degree 56 (6.8)
Other/unknown 5 (0.6)

Current occupational status
Working 192 (23.3)
Retired 100 (12.2)
Unemployed 313 (38.2)
Student, other, unknown 219 (26.6)

Level of injury
Paraplegia 381 (46.2)
Tetraplegia 415 (50.4)
Missing/unknown 28 (3.4)

Completeness of injury
AIS A 366 (50.1)
AIS B 111 (15.2)
AIS C 113 (15.5)
AIS D 141 (19.3)
Missing/unknown 93 (11.3)

Violence as cause of injury 128 (15.5)
Psychiatric services received in last 3

months*
Clinical case management 21 (2.5)
Medication visit 38 (4.6)
Combined med and

psychotherapy
6 (0.7)

Psychotherapy, individual 44 (5.3)
Psychotherapy, group 10 (1.2)
Psychotherapy, couple 8 (1.0)
Diagnostic intake 13 (1.6)
Alcohol/drug visit 1 (0.1)
Self-help group 14 (1.7)
Other psychiatric service 8 (1.0)

*Individuals were able to select more than one service.
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non-significant associations with PTG were not
mediated by other variables.

Discussion
The results of this study provided preliminary support
for our conceptual model; however, the final model
explained only a small proportion of the variance
associated with PTG. In this sample, greater PTG was
associated with being female and younger; in fact, of
all the variables in the model, sex was the variable
most strongly related to PTG. Greater PTG among
women has also been found in other research,1 and it
may be related to how women process and consider
different dimensions of PTG. The inverse and signifi-
cant relationship between age and PTG, found in this
study, is consistent with the notion that SCI earlier in
life may be more likely to dramatically alter personal
schemas and require substantial re-evaluation, ulti-
mately leading to greater PTG.32 Alternatively, being

younger may reflect greater openness to change,1 with
older individuals relying on an established style of
coping with traumatic events. The years since injury
had the second strongest direct relationship with PTG.
Unexpectedly, lower levels of PTG were associated
with a longer time since injury, in contrast to findings
in other disability samples.5 Other research has
suggested that PTG accrues over time as the adjustment
process unfolds, but the time course of this evolutionary
process remains to be fully understood.1

The fact that violent etiology and injury severity were
unrelated to PTG casts doubt on the applicability of the
“shattering hypothesis”2 in the current analysis; this
finding may be explained, in part, by differences in
sample composition of this study as compared with
the extant literature. Studies examining PTG and vio-
lence typically include individuals who all have experi-
enced violence; for example, a positive association of
violence and PTG has been found in women survivors
of domestic violence.33 In contrast, our study had only
a small proportion of individuals with violent injury
etiology. With regard to injury severity, we tested both
the level of injury and the AIS score, but neither had a
significant association with PTG. Severity of disease in
such conditions as HIV/AIDS or heart attacks also
has generally not been predictive of greater PTG.1

There is, however, some evidence that a curvilinear
relationship exists between disease severity and PTG in
persons with various cancers.34,35

The lack of association between depression and PTG
in this analysis is in contrast with a longitudinal study of
persons with SCI;20 also, an inverse relationship
between depression and PTG has been found in about
half the studies on this topic.1 However, our finding is
consistent with Tedeschi and Calhoun’s2 notion that
PTG and emotional distress can indeed co-exist.
Research on depression and PTG has typically used
samples with higher rates of MDD, and our discrepant
findings may be partially explained by low rates of

Figure 3 Final model

Table 3 Direct, indirect, and total effects1 of SEM model

Model variables Direct effects Indirect effects Total effects

Education on PTGI −0.076* – −0.076*
Years since injury on PTGI −0.144* – −0.144*
Current age on PTGI −0.091* – −0.092*
Depression on PTGI −0.051 – −0.051
Level of injury on depression −0.057 – −0.057
Sex on PTGI (via depression) 0.175** −0.007 0.168**
Level of injury on PTGI (via depression) −0.007 0.003 −0.004
Violent etiology on depression (via level of injury) 0.011 0.093 0.104
Violent etiology on PTGI (via level of injury and via depression, respectively) 0.057 0.001 and −0.005 0.053

1All effects are standardized.* P≤ 0.05.
** P≤ 0.001.
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probable MDD in this sample. A curvilinear relation-
ship of depression and PTG found in assault survivors
suggests that moderate levels of PTG may be associated
with higher depressive symptoms, while very low or very
high PTG levels may not.36 While PTG can be
accompanied by lower emotional distress in some
people, our results suggest that this relationship is
likely to be more complex in the context of SCI and
thus worthy of further investigation.

The distribution of responses for each PTG item in
this sample suggested that growth does not occur
equally in all domains. For example, a majority of indi-
viduals in our analysis indicated some degree of change
in priorities in their lives, a greater sense of closeness to
others, and the discovery that they were stronger than
they thought they were. Nearly half of the sample
reported they did not have a stronger religious faith or
that new opportunities were available to them after
injury. The body of literature on PTG suggests that
while many people across populations will experience
some growth after trauma and adversity, this experience
is not universal.1 In our analysis, comparisons with the
mixed, non-SCI sample suggested that growth after
SCI may be similar to growth that occurs in the after-
math of other traumatic events,5 despite the demo-
graphic differences between the samples. Moreover,
people with SCI in this analysis reported less growth
in the realm of having new opportunities, which may
be directly related to physical and functional limitations
imposed by their injury. Greater insight into processes of
growth, both unique to SCI as well as reflecting a
common experience among those who have experienced
traumatic, is a compelling line for further inquiry.

Limitations and future directions
Our final model explained only a small amount of the
variance in PTG, suggesting that there are other
factors not accounted for which may contribute to
PTG in SCI. Moreover, because our analysis drew
from a larger set of data, we did not measure other
salient psychological factors related to PTG, such as
injury attributions, coping style, personality traits, spiri-
tuality, or social support. In addition, the small number
of individuals in the sample recently receiving psy-
chotherapy limited our ability to include this factor as
a variable in the model. Also, we were not able to
account for the mental health treatment received soon
after injury, which could change the trajectory of PTG
in some individuals. Including a broader range of
psychological factors and mental health treatment in
future studies will provide a deeper understanding of
PTG in this population. We also were not able to

examine the change in PTG over time because our
data were cross-sectional.

One of the most important limitations of this study
concerns the selection of only 5 items from the 21-item
PTGI scale. While we reduced the respondent burden,
this approach constrains the variability in scores and
relationships within the model given the small number
of items, although internal consistency was acceptable.
Furthermore, there is some evidence that certain PTG
items may not be as robustly associated with demo-
graphic factors, such as sex and age,1 which were the
dominant predictive factors in this study. Had we
selected different items, our results may well have been
different. There also has been some recent criticism of
how the construct of PTG is measured,37 which may
also limit our ability to draw valid conclusions.

Finally, there is a lack of a theoretically driven con-
ceptualization of PTG within the context of disability
and SCI specifically.5 Our conceptual model was princi-
pally guided by the variables that were available for
analysis, rather than a coherent theoretical underpin-
ning. Because PTG is a complex phenomenon, expected
relationships can be elusive and unexpected relation-
ships illuminating. Such complexity requires the devel-
opment of theoretical models, based on existing
models, to more fully explain PTG after the onset of
SCI. The development and/or modification of measure-
ment tools to capture these constructs are key directions
for future work.

Conclusions
Our final model suggested that, in our sample, certain
personal and injury characteristics are related to PTG;
however, the model explained only a small proportion
of the variance in PTG. In order to more fully predict
growth after SCI, a broader set of variables should be
studied. Our item-level analysis also suggested that
persons with SCI do experience growth after injury,
similar to other trauma populations. These findings, in
combination with the PTG literature in SCI and other
disability populations, can help guide the development
of more comprehensive, theoretical models for under-
standing and predicting PTG after injury.
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