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i
ABSTRACT
CASSIE MARIE LINDSTROM. Factors associated with fi@imatic growth following
traumatic brain injury: rumination and self-disalos. (Under the direction of DR.
ARNIE CANN and DR. LAWRENCE G. CALHOUN).

The current study examined posttraumatic growth3 The experience of
positive change following a traumatic event, iraenple of traumatic brain injury (TBI)
survivors. The focus was on the role of ruminatow self-disclosure about trauma in
the experience of PTG. Participants (N = 76) weBé& Slurvivors drawn from an existing
brain injury survivor database who completed qoesiaires over the phone.
Participants responded to questionnaires evaluatingnt depression symptoms, current
intrusive (unwanted, distressing) and deliberdteyghtful, purposeful) rumination,
disclosure about PTG and about the negative coesegs of the TBI, and experienced
PTG. Self-disclosure about a traumatic event Wwasrized to play an important role in
the development of PTG. Challenge to core betibfsut the self, others and the world
has been shown to be a key component in PTG dawelafpas it prompts rumination and
self-disclosure about the event as ways to maksesefone’s new circumstances. Self-
disclosure was assessed by evaluating desiredlosiés actual disclosure, and reactions
to disclosures by important others. Findings ssgtet helpful (supportive, empathic,
understanding) responses to disclosures about RdiBdted PTG, above and beyond
deliberate rumination, a known strong positive pred of PTG. Implications for

clinical practice with TBI survivors are discussed.
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CHAPTER 1: INTRODUCTION

Posttraumatic growth (PTG), the experience of pasithanges resulting from
the struggle with a traumatic event (Calhoun & Teste 1999, 2006; Linley & Joseph,
2004; Tedeschi & Calhoun, 1995, 2004) has receive@asing attention in the literature
over the past few decades. The model of PTG olligipeoposed in 1995 (Tedeschi &
Calhoun, 1995) has evolved over the years thougiyrofthe main components remain.
The model of PTG posits that trauma may cause léedige to previously held core
beliefs about the self, others and the world. N&armation brought to light by the
trauma may require a reevaluation of core belietsa information does not fit into the
existing schemas. The internal discomfort resglfrom this disconnect may prompt
rumination, both intrusive (unwanted, invasive thlois) and deliberate (purposeful,
intentional thoughts). Rumination is one way inighhnew information can be examined
and interpreted, and may facilitate making meaoinifpe event. Trauma survivors may
also engage in self-disclosure about the trauneant and its aftermath; theory suggests
that rumination is likely to prompt disclosure abtauma-related stimuli. Self-
disclosure as referred to in this chapter is maaimiclude desire to disclose, actual
disclosure, and perceived reactions to disclosillifeese distinctions are important since
desiring to disclose, but not acting on that disate, or actually disclosing but feeling un
supported, could lead to different responses. |Bssite about negative consequences of

the event is believed to be important as a meanemmhg with distress, but we posit



that disclosure about growth plays a more centialin the processes leading to
posttraumatic growth. If disclosure occurs anchét with generally supportive
responses, growth is more likely to occur.

In recent years, the importance of challenge te betiefs and rumination in the
PTG process have been supported by research felng., Cann et al., 2010,
Lindstrom, Cann, Calhoun, & Tedeschi, 2011; Tripl€edeschi, Cann, Calhoun, &
Reeve, 2012). Less has been done to explore ttiglndion of self-disclosure, despite
its hypothesized role as a primary component irdéhaelopment of PTG (Calhoun &
Tedeschi, 1999, 2006; Tedeschi & Calhoun, 19954P(oreover, very few studies
have assessed the interplay of rumination andstfosure processes in the context of
PTG. This is troubling as the model of PTG poaitsntimate relationship between
rumination and self-disclosure (Calhoun & TedestBB9, 2006; Tedeschi & Calhoun,
1995, 2004).

Trauma survivors who find their core beliefs chadjed by the trauma are likely
to engage in rumination (Greenberg, 1995; Lindstebral., 2011; Triplett et al., 2012),
and recently it has become clear that a distindtetveen intrusive and deliberate
rumination is necessary when examining the roleiofination in the PTG process (Cann
et al., 2010; Lindstrom et al., 2011; Proffitt, @aCalhoun, & Tedeschi, 2007; Triplett et
al., 2012). Intrusive rumination is likely to ocdiar most trauma survivors especially
soon after the trauma. Intrusive rumination referanwanted, distressing thoughts about
the trauma that are experienced as invasive aniikahgto prompt efforts to block or
avoid content of thoughts. The continued presehagtrusive thoughts is often

associated with depression (Nolen-Hoeksema, 19810)2 Some individuals engage in
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deliberate rumination, i.e., purposely bringingriomd event-related thoughts, images,
and memories so as to allow for an evaluation efetvent and related stimuli (Martin &
Tesser, 1996; Watkins, 2008). As time since trapasses trauma survivors may engage
in more deliberate rumination and less intrusivaination as they control their distress
and can begin efforts make sense of the eventrenadgorate new information into
restructured schemas about themselves, othershandorld (Calhoun & Tedeschi,

1999, 2006; Tedeschi & Calhoun, 1995, 2004).

Rumination about the event is theorized to proretdesire for event-related
disclosure to significant others which, in turnslieeen shown to be related to less
intrusive thinking (Klein, 2002; Lange, Schoutr@ghrieken & van de Ven, 2002).
Research on posttrauma behavior indicates thatastemajority of trauma survivors talk
about their trauma to other people especially sdter the event (Rime, 2005, 2007,
2009; Rime, Finkenauer, Luminet, Zech, & Phillipt®98). This may be driven by a
sometimes unconscious need to remedy discrepdmeiegen existing schemas and new
information made available by the trauma experiddaaoff-Bulman, 1992, 2006;
Lepore, Silver, Wortman, & Wayment, 1996; LinleyJ&seph, 2004; Parkes, 1971,
Tedeschi & Calhoun, 2004). As trauma survivorsgregppling with information that is
incongruent with previously held core beliefs tlzeg likely to turn to others for
emotional support, distress alleviation, and aasc in making sense of their new reality
(Clark, 1993; Lepore et al., 1996; Lutgendorf & Ani, 1999). Contemplation of
possible benefits of the struggle with the traumatiperience is likely to prompt
disclosure about these in addition to the negatbresequences of the trauma. Although

little is known about the role of self-disclosureRTG development, theoretical models
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of PTG and the vast literature on self-disclosuterdrauma provide a basis from which
we can make educated predictions about why appteself-disclosure could facilitate
growth.

The current study seeks to fill this gap in theriture by examining rumination,
self-disclosure, and posttraumatic growth togefokowing a traumatic event, namely
traumatic brain injury (TBI). TBI has been studedensively but very little research has
focused on potential positive changes resultingnfedruggling with a TBI.

Examination of the possible positive changes afidris important in part
because so many people are currently living witlBaand there is reason to believe that
these numbers will only continue to grow. In fabhe World Health Organization
(WHO) has predicted that traumatic brain injury (l®ill become the leading cause of
death or disability by the year 2020 (Hyder, Wutidey Puvanachandra, Gururaj &
Kobusingye, 2007). TBI is increasingly common ie thnited States, with estimates for
annual incidence placed between 180 and 250 pe®Q0@eople according to some
researchers (Bruns & Hauser, 2003). This transtatapproximately 1.5 million
traumatic brain injuries to Americans each yearnffan, Alverson, Dunn, Guerrero &
Sniezek, 1999). Of these, approximately 50,00thefinjuries result in death, 230,000
result in hospitalization and recovery, and betw@@000 and 90,000 people sustain
injuries that result in long-term disability(ie$jany of the remaining TBIs are mild and
do not require hospital admission and are treatediipatient settings. More recent
estimates of prevalence indicate previous estinramshave been slightly low; newer
estimates indicate the rate may be as high as $@86.2400,000 (Langlois, Rutland-

Brown & Thomas, 2006). The most recent findingsrfrine Centers for Disease
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Control's (CDC) National Center for Injury Preveatiand Control (NCIPC) indicate
that 235,000 people in the United States are halgg@t and treated for TBI then
released while 1.1 million Americans each yearsaen for TBI in the Emergency
Department (ED) and do not require hospitalizatiime estimate of annual mortality
(50,000) has not changed (Langlois et al., 200@&reMecent estimates of the number of
TBIs per year which result in long-term disabilése higher (124,000 or 43.1%; Selassie
et al., 2008) than previous estimates (80,000-90),0Aurman et al., 1999). This is due in
part to the fact that people who would have diednftheir injuries in the past are likely
to survive because of emergency care technologthances (Cunningham et al., 1999).

This chapter continues with a background on TBI @mnsequences relevant to
the current study. Then background on PTG is pex\idhe literature on PTG after TBI
and similar events, i.e., motor vehicle accidesiigkes, and acquired brain injuries, is
reviewed. Findings from the few studies that exadiRTG after TBI are discussed in
detail. Finally, relevant theory and empirical ende regarding the relationships
between rumination, self-disclosure, and posttraimggowth are used to inform the
objectives of the current study.

Traumatic Brain Injury

In the late 1980s, the CDC’s NCIPC created a mtmestimate the number of
people living with disability resulting from TBI.d&ed on the model, they estimated that
5.3 million Americans (2% of the U.S. populationgne living with TBI-related
disability in 1996. They suggested this might beiaderestimate because it did not
include individuals who were not admitted to thepital. Zaloshnja, Miller, Langlois

and Selassie (2008) more recently estimated théauof people who sustained TBIs
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that were severe enough that they resulted in teng-disability. Taking into account the
increased mortality rate in the TBI population,@&kinja and colleagues (2008) estimated
that at the beginning of 2005, 3.17 million peofild % of the U.S. population) were
likely to be alive and living with a disability rel§ing from a TBI. They noted that they
were conservative in estimating number of deathbkigpopulation, so it is possible,
even likely, that this number is an overestimatéhdugh the exact number of people
currently living with TBI-related disability is nd&nown, these estimates suggest the
number is substantial and speak to the signifithSt public health issue around
traumatic brain injuries. TBI is becoming a natibypeecognized public health issue of
considerable concern. In addition, predictionsh®/\tWHO indicate that the experts on
health issues are aware of the enormity of thiseisgorldwide (Hyder et al., 2007).

TBI rates continue to rise. Reasons for increa3iBbrates include heightened
awareness of these injuries, better methods ofyimatection and improved medical
treatments so that more people survive TBI thahepast. However, the actual number
of injuries is also rising. The aging of the U.8pplation is one probable reason for the
increase. Falls are common in older adults anckthee currently more older adults in
the U.S. than there have been in the past.

In addition to estimating the prevalence of TBiny researchers have explored
the risk factors for sustaining a traumatic braijany. Sex is a risk factor for TBI. In
nationwide studies of Emergency Department (ED)riag conducted from 1992-1994,
there were 1.6 males with a TBI for every femaldim (Jager, Weiss, Coben & Pepe,
2000). In 1994, seven states (including ColoradawNork and South Carolina)

agencies financially supported by the Centers fse&se Control (CDC), collected data
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on TBI injuries and deaths for the entire year wiith goal of obtaining a better estimate
of the incidence, risk factors, and nature of tratimbrain injuries (Thurman et al.,
1999). Findings from this project provided somefuls@formation about the incidence
of injuries, causes, demographics of individuakta@uning injury, and number of deaths
by injury. Males were more than twice as likelyf@asales to sustain a TBI (124.1 per
100,000 men; 59.1 per 100,000 women). This numifiered slightly in the national
survey of ED injuries not requiring hospitalizati@monducted from 1995-1996; the ratio
of male to female injuries was 1.7:1 (Guerrero, ritnen & Sniezek, 2000). The reasons
for the sex discrepancy are the increased ratéi@hwnales sustain injuries resulting
from MVAs and interpersonal violence during the ladoent and young adult years.
During all other times of life, injury rates do rdiffer by gender (Bruns & Hauser,
2003).

In addition to sex, age is a significant risk éactvith incidence of TBI higher in
early childhood, rises again in the late teensearty twenties, and shows another peak
in elderly people, so it is a tri-modal distributi@Bruns & Hauser, 2003). Infants have
higher rates of injury than do toddlers (155 ped,000 infants; 104 per 100,000
toddlers) (Durkin, Olsen, Barlow, Virella & Conng|l11998). Although estimates of late
adolescence/early adulthood incidences have vadetss samples, they have generally
been high. Annual incidence was estimated to bep28@00,000 in a study done in San
Diego (Kraus et al., 1984). A study of 15-24 yelaisan Olmsted County, MN
determined an incidence rate of 415 per 100,000é8ers, Grabow, Kurland & Laws,
1980), while a Bronx, N.Y. study found incidenceesof 350 per 100,000 for 16-30 year

olds (Cooper et al., 1983). After young adulthobB] incidence decreased and was
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especially low in older adults and middle-aged tgjudut evidence from several studies
indicate that incidence peaks in the elder yednss ffend appears to be almost universal
across populations (Bruns & Hauser, 2003). Injuinethe elderly are most frequently
caused by car accidents and falls (Bruns & Ha@#33). In this group, incidence
increases with age with those above 85 years ditghest risk for injury. Indeed, a
national survey of emergency departments indictitatthe annual incidence of injuries
for those 85 and older was 1026 per 100,000 (Jetgar, 2000).

TBI incidence rates also vary by ethnicity (Jagteal., 2000). A study assessing
emergency department visits for injuries from 199®4 indicated that incidence by
ethnicity per 100,000 was as follows: 582 Africaméyicans, 429 Caucasians, and 333
for ‘Other’ groups. These numbers indicate thaidsfin-Americans sustained TBIs at a
rate 35% greater than Caucasians. One reasoneftsigher rates of TBI in African-
Americans is the frequency with which members & ¢noup sustain gun-related
injuries (Thurman et al., 1999). Bruns and Hau2608) make the important point that
the differences in TBI rates by ethnicity are camfded by socioeconomic status, with
African-American males, especially youths, morelykto sustain TBI injuries than other
groups. African-Americans are also overrepresemédgh poverty situations (Fletcher,
2013).

Risk factors for TBI, then, include being maleriédn-American, and age: being
a young child (0-4), a young adult (approximateby24) or being elderly (especially
over 75 years of age). Incidence varies by ageddlally such that incidence is highest
at a very young age, in the late teens and eadnties and then in the elder years, but

the cause of injury differs depending on age aétohinjury.
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These data on the prevalence of TBIs demonstratertportance of examining
TBI as a trauma and seeking a better understamditige potential for PTG in the
aftermath of TBIs. Although a comprehensive dismrssf TBI consequences that may
impact the likelihood of experiencing PTG is beyadhned scope of this paper, a brief
discussion of cognitive deficits and communicatiifficulties follows, since these issues
can be tied to existing models of PTG.
Cognitive Deficits

Cognitive deficits following TBI are well-documestt. Commonly experienced
difficulties involve memory and attention defic{i8ikmen et al., 1995; Goldstein &
Levin, 1996). Due to the variability among TBIsc#n be difficult to make general
statements about the nature of resulting defideki, 2005). TBI survivors often have
diffuse brain lesions that result in a myriad ofigd cognitive deficits within the
population. In addition, deficits vary dependirmgpua both severity of and time since
injury. However, research on cognitive deficitsreoonly experienced by TBI survivors
is useful to provide a general framework for untlrding consequences faced by TBI
survivors which may impact the development of PTG.

Executive Function

Executive function refers to the ability of thelimidual to oversee, control and
regulate other cognitive facilities, such as attentmemory and information processing.
Assessing deficits in executive function is chaiiey. Many of the neuropsychological
tests that are typically used to assess cognigfieits do not include opportunities for
demonstration of executive functioning becauseetienot enough freedom (e.g.,

choice, decision-making, etc.) within the testltova test-takers to demonstrate
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competence, or the lack thereof (Lezak, 1995). Hawdests of cognitive risk taking
have demonstrated that there are often executnaifun problems in people with TBI.
Burgess and Shallice (1996) found that individwéats frontal lobe damage had
difficulty when asked to give words that did ndate to a previously read sentence; they
were more likely than individuals with non-frontabe brain injuries to give related
words. This task followed one where they were ingerd to give related words or words
to complete the sentence. The frontal lobe injyr&iients had more difficulty inhibiting
their response. Bechara et al., (1994) comparedditobe injured participants to
controls and found that the brain injured indivibduaere more likely to make choices
which provided immediate gratification but resultedong-term losses as opposed to
making choices that had less of an immediate payoaiuvould ultimately result in
greater benefits. These findings provide quantiatiata indicating that TBI can
adversely affect executive function.

Research on test-taking behaviors has been inforenaith respect to executive
function in individuals who have sustained a TBIlrdr (1964) reported that her
patients with frontal lobe damage made differentkiof errors than those with other
types of damage, such that they did not followitgstules or perseverated on certain
tasks. Similarly, Crowe (1992) tracked variableshsas errors that did not comply with
the rules of a test as an indicant of executivetion impairment. Tate and Broe (1999)
compared individuals who had sustained a TBI wiah-mjured counterparts on
regulatory aspects of executive function and fotlnvad the former showed deficits in
executive functioning compared to the latter. Thogh a TBI made more rule-breaking

errors, were less likely to self-correct after esravere made, generated fewer correct
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answers, and demonstrated perseveration of angyeithough it is difficult to assess
executive functioning, examinations of cognitivekrtaking and qualitative aspects of
test performance indicate that these deficits dst éallowing TBI.

Attention

Attention is a multi-faceted, complex set of p&es involving multiple areas of
the brain (Posner & Petersen, 1990; Allport, 19938ention is conceptualized as
involving three major components: orienting, setettand sustained attention (Kinsella,
1998). Orienting refers to the involuntary prockegsvhich attention is focused on a
specific point in one’s field of awareness such #raevent can be perceived. This can
take the form of physical or mental orienting; peamay physically move themselves
toward something of interest, like turning towarlbad noise to see what caused it, or
they may bring their mental attention to somethhrag has crossed the mind, like
concentrating on a particular sound. Selectionhigher order executive function which
includes the involvement and control of brain ane@sded to perform complex cognitive
activities. Selection, sometimes referred to dsrfilg, refers to the brain’s ability to
allow in certain information and to exclude oth&lormation, such as when there are
multiple conversations but one selects which spsakeallow into consciousness.
Sustained attention refers to the ability to mamédtention on a given stimuli, e.g.,
paying attention to a presentation over a periotiho.

Attentional deficits after TBI are common (Dikmenal., 1995; Kinsella, 1998)
and the nature of attention is such that defiathis area are likely to result in
difficulties with other cognitive processes, indhgl learning new information (Kinsella

et al., 1997). Although attentional deficits the¢ present soon after mild TBI often
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resolve themselves without intervention (Bigler 8&8er, 1995), moderate and severe
TBIs tend to involve more persistent, long-terneational problems (Kinsella, 1998).
Some researchers have argued that much of whasddiferences between people with
TBI and non-brain injured controls on attentiondxhsasks is information processing
speed, which can also be affected by TBI-relatedatge. Rios, Perianez & Munoz-
Cespedes (2004) designed an experiment to assetisawklowed information
processing was the sole reason for the differemcpsrformance on these tasks.
Although some of the variance in performance wdseal predicted by differences in
processing speed, speed alone was not enoughyt@adéabunt for the differences and
suggested that attentional control also contribtbetie deficits displayed by people with
TBI with respect to attentional tasks.

There is widespread support for the existencdtehfional difficulties following
TBI. These deficits can often be detrimental beeattention is needed to perform many
cognitive tasks.

Memory

Memory deficits are one of the most common conmpgadf TBI survivors and
their loved ones (Oddy, Coughlan, Tyerman & Jenkii885). Recovery from memory
impairments appears to occur more slowly than fsome other difficulties (Lezak,
1979) although some improvement in the first twarggost-injury has been documented
(Kersel, Marsh, Havill & Sleigh, 2001; Lannoo, Calgns, Jannes & De Soete, 2001).
Despite initial improvements, memory deficits avedent in many TBI survivors many

years after injury (e.g., Zec et al., 2001).
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Memory is not a single entity; it is comprisednadny different functions
including immediate memory. TBI survivors haveeofbeen tested for immediate verbal
and visual memory (Vakil, 2005). Findings indicttat deficits are commonly present in
verbal memory tasks, which may involve recall, gggton, or paired-associate tasks,
among others that require participants to verlr@$pond to verbally presented material
(Baddeley, Harris, Sunderland, Watts & Wilson, 1,98&c et al., 2001). Several studies
have demonstrated impairments in visual immediamory in TBI participants
(Hannay, Levin & Grossman, 1979; Levin, Grossmake&lly, 1976; Reid & Kelly,

1993; Zec et al., 2001).

Working memory, also referred to as short term s a system believed to
be comprised of three components, the central ¢éxecwisuo-spatial sketchpad, and the
phonological loop (Baddeley & Hitch, 1974). Thedattwo are systems that are
controlled by the central executive. There is supfow short term or working memory
impairments following TBI (Christodolou et al., 200 Haut, Petros, Frank and Lamberty
(1990) found that TBI participants needed more ticmaccess information stored in short
term memory and respond to questions using thisnmdition. Some researchers have
suggested that certain tests are more sensitita@pong central executive impairments,
which may be the driving force behind many of theskcits (Vakil, 2005).

Prospective memory involves the ability to plaeathand to perform certain
tasks at specific times or within a specific peraddime or when a prompting event
occurs, signaling the need to perform the taskn evieen otherwise engaged (Groot,
Wilson, Evans & Watson, 2002) (e.g., rememberingi¢& someone up at a

predetermined time, take the food out when thertimzes, or attend weekly Tuesday
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meetings). Several studies have demonstratednti@iduals who have sustained a TBI
perform more poorly on tasks involving prospectivemory functions than do controls

(Groot et al., 2002; Kinsella et al., 1996; MathdaMansfield, 2005; Shum, Valentine &
Cutmore, 1999).

Memory deficits are common following TBI and canaive many different
aspects of the memory system. Immediate memorkingmemory and prospective
memory have been shown to be impaired in people W&l compared to healthy
controls.

Cognitive Deficits and Depression

Findings have been mixed regarding the subjee®vsus the objective measures
of cognitive deficits, indicating that there is@rseewhat complex relationship between
the two. The patient’s own perception of cognitiliiculties is not always congruent
with objective measures of cognitive impairment&@ielian & Feinstein, 2006). There
is some evidence that this relationship is medibtedepression. Jorge et al., (2004)
found that depressed TBI survivors performed sigaiiftly worse than their non-
depressed counterparts on measures of executigBdnimg and memory although the
severity of their injuries were comparable. Chaarelnd Feinstein (2006) found that
mild and moderate TBI survivors who reported suibjeccognitive difficulties
performed more poorly than those that did not eseleognitive difficulties. These
differences ceased to exist after depression watsatied for, indicating that perception
of cognitive deficits may be symptomatic of depr@ssrather than indicative of actual
cognitive impairment.

Social Consequences of Traumatic Brain Injuries
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Studies have demonstrated that social and re&dtabfficulties are common
following TBI, especially moderate or severe TBlqbhey, 1988; Morton & Wehman,
1995; Ylvisaker, Jacobs & Feeney, 2003). TBI suxg compromised social skills
inevitably affect other areas of social functionagywell.

Findings regarding communication difficulties riég from cognitive deficits in
TBI survivors indicate that they negatively affederpersonal functioning (Struchen et
al., 2008). Angeleri et al. (2008) suggested piaait of what may contribute to
interpersonal functioning problems is difficultyigg beyond the literal message and
inferring underlying messages, such as is requoethderstand humor, for instance.
Memory deficits contribute to social challengesrnany ways. TBI survivors often have
retrograde amnesia, meaning loss of memory fortevaamd experiences prior to the
injury (Knight & O’Hagan, 2009). In addition, epic memory loss for events post-
injury is common. This is salient because it aetBI survivors’ ability to reflect back
on past shared experiences with their loved onésan contribute to feelings of social
isolation for all involved parties. This adds yabther layer to the complicated nature of
communication and interpersonal relationships Wigh survivors.

TBI survivors often have more difficulty carryiog conversations than non-
injured individuals (Godfrey & Shum, 2000). Soatammunication skills impairments
after TBI are likely (Spence, Godfrey, Knight & Bara, 1993) and tend to persist over
time (Oddy et al., 1985; Godfrey, Knight, Marsh, idioey & Bishara, 1989). Some
social skills impairments that are likely afteribranjury include lack of appropriate
responding to others, inappropriate social behawiod lack of initiation of social contact

(McDonald et al., 2008). As in any conversatiam)versations TBI survivors have
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with others are impacted by both parties (Toghewed?, Tate, McDonald & Rietdijk,
2010). Ylvisaker, Turkstra & Coelho (2005) notetttieere are reciprocal relationships
between social abilities, acceptance by peersfreertiship. Impaired communication
skills make socializing more difficult, and may uésn uncomfortable interactions with
others. As this is likelier to happen for TBI smrs because of the probability of
impairment, they are at a heightened risk for beajgcted by others. Several studies
have indicated that people with TBI are treatefedintly in conversations than non-
injured individuals in ways that make successtuwersing by the TBI survivor less
likely (e.g., Togher, Hand & Code, 1996; 1997a; 499 For instance, people may treat
the TBI survivors as though they are less ableatoyan a conversation by prompting
the survivor or doing more of the talking. Whikest may be well-intentioned, occurring
due to either explicit knowledge of the injury @ areaction to perceived deficits, it can,
nonetheless, be disempowering and send a messtgeT8I survivor that they are
somehow less than normal. These differences in aamuation with TBI survivors may
also be present in the context of disclosure. SiBVivors may not have successful
disclosure experiences, which may inhibit the gloprocess as disclosure and responses
to disclosure is a theorized key component in thé Process.
Posttraumatic Growth

The idea that positive change can result from theggle with a traumatic event,
posttraumatic growth, is a centuries-old concdps only in the past few decades,
however, that this construct has been assessashsttally. Posttraumatic growth
(PTG) has been demonstrated following a myriadafrhatic events, including but not

limited to: cancer (Cordova, Cunningham, CarlsoArdrykowski, 2001; Cordova et al.,
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2007; Lelorain, Bonnaud-Antignac & Florin, 2010; & 2004), sexual assault (Frazier,
Conlon & Glaser, 2001; Grubaugh & Resick, 2007jured disasters (Cryder, Kilmer,
Tedeschi & Calhoun, 2006), HIV/AIDS (Milam, 2004nd bereavement (Engelkemeyer
& Marwit, 2008).

PTG can be evaluated in terms of overall growth atgo with regard to five
underlying dimensions. These dimensions are: Parftrength, New Possibilities,
Relating to Others, Appreciation of Life and Spiak Change (Tedeschi & Calhoun,
1996). Personal strength involves the sense ttraiwh bad things happen, the person
has the resources to deal with it. People repanglbmore aware of their own
vulnerability to bad things, but are more certhiattthey can handle whatever comes
along (Calhoun & Tedeschi, 2006; Tedeschi & Calhdi@®5). New possibilities refers
to trauma survivors’ ability to recognize new oppaities in life with respect to trying
new activities, developing new interests, or evearking on new career paths
(Calhoun & Tedeschi, 2006). For instance, a forprefessional athlete who becomes
paraplegic following a car accident may become #vational speaker. Relating to
others involves the reporting by trauma survivbet they realize how good people are,
how many people care about them, and how theycfesér to loved ones (Calhoun &
Tedeschi, 1999, 2006; Tedeschi & Calhoun, 19954p00rauma survivors often endorse
a heightened appreciation of life, such that theyomger “sweat the small stuff’ and are
more thankful for each day. Finally, spiritual cgarcan occur such that people feel they
have a better understanding of spiritual mattefe@rmore connected to God (Calhoun

& Tedeschi, 2006).
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There is little research on this phenomenon follgatraumatic brain injury,
although there is some preliminary evidence whigjgests TBI survivors may
experience PTG (McGrath & Linley, 2006; Powell, Ed/ood & Collin, 2007). Due to
the scarcity of research on PTG and TBI, this sadticludes an examination of the
impact of traumatic events that are similar to TiBbtor vehicle accidents (MVAs) and
stroke. As stated above, MVAs are the most comnanise of TBI, so MVAs were
chosen because many TBI survivors were likely iehgustained their injuries from
them. Stroke survivors also sustain injuries thatsamilar to TBI in that they often
impact physical, psychological and cognitive fuaoing. Stroke is also a neurological
issue, like TBI. Before discussing research on RT&roke and MVA survivors, the
limited research on PTG after brain injury is revéel.

Posttraumatic Growth Following Brain Injury

Two studies have examined posttraumatic growttowahg brain injury; both
were conducted in the United Kingdom. The firstdgtwas cross-sectional and assessed
individuals who had sustained an ‘acquired brajary, evaluating them either soon
after their injury or after a long time had pas@ddGrath & Linley, 2006). The
participants included had brain damage resultiognfstroke, TBI, subarachnoid
hemorrhage, or hypoxia (the majority were strokeisors). Participants in the ‘soon
after’ injury group had sustained the injury frori@ months prior to assessmewit£ 7
months). The ‘late’ sample had sustained injutyvieen 60-209 months (from 5 to > 17
years) prior to assessmeMm € 118 months or 9 years, 8 months). Scores oRTi&l
(Tedeschi & Calhoun, 1996) were compared. Resudisated that the soon after group

had overall PTGI scores (median score = 51, minimB&, maximum = 91) that were
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considerably lower than the ‘late’ sample (medig80=minimum = 22, maximum =
101). In addition, results indicated that the pattef endorsement of dimensions of
growth was consistent across the entire samplé, appreciation of life being most
highly endorsed, followed by relating to others;go@al strength, new possibilities, and
finally spiritual change. Several participants dporously reported negative change in
response to certain items, e.g., their faith waakeg they felt less capable of handling
issues, etc. One of the limitations of this studigh respect to the goals of the current
review, is that participants met criteria for aeqdibrain injury (ABI), which is a much
more broadly defined diagnosis than TBI. While agtliosis of TBI is made only if the
injury was caused by blunt or penetrating blowht® head or jostling of the brain (Bruns
& Hauser, 2003), acquired brain injury also incleidguries caused by stroke.

A second study of PTG and brain injury employedass-sectional design with
participants who had sustained a traumatic braguryr(Powell et al., 2007). Participants
were assessed either soon after injury (‘Earl\8 ylears post-TBIM = 1.7,SD=.08) or
long after injury (‘Late,” 10-12 years after injuiyl = 11.6,SD= 2.3). The groups were
comparable with respect to age, gender, injuryrégyanxiety, and depression, among
other things. Findings from this study, which alsed the PTGI to assess growth,
indicated that the groups differed significantlyhiow much they grew, such that the
‘Late’ group M = 68.1,SD= 16.6) reported more growth than the ‘Early’ grdiv =
36.5,SD=18.7) p <.001). The late group scored significantly higtian the early
group on all dimensions of growth, with the exceptof Appreciation of life, on which

the late group scored higher but the differencendidreach significance.
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In addition to assessing responses on the PTGautiers asked a single-item
guestion: “The effects of my head injury have mdhat in some ways my life has been
richer and fuller” (Powell et al., 2007, p. 34) whiwas rated on a 6-point scale (0 =
strongly disagree to 5 = strongly agree). The gsaliffered significantly on this item as
well such that the early groum(= 1.6,SD= 1.5) was less likely to endorse this item
than the late grougM = 3.0,SD = 2.0). Scores on this item and total PTGI werersly
positively correlatedr(= .66,p < .01). Interestingly, the groups did not differ an item
reading, “The effects of my head injury have ruineglife,” (Powell et al., 2007, p. 35)
(EarlyM = 3.2, LateM = 3.4).These findings indicate that although bisef the
struggle with a traumatic event may be noted, peould typically choose not to have
experienced the trauma, and highlight the fact disitess and growth are likely to co-
occur (Calhoun & Tedeschi, 1999, 2006).

Findings from the two studies that examined PT@¥ahg brain injury provide
some information about the nature of this phenomenahis population. Appreciation
of life was the most highly endorsed dimensionraigh. It is reasonable to consider
that this may be related to the life-threateningireaof injuries to the brain. Despite
endorsements of positive consequences of dealithgMal, growth and distress are not
mutually exclusive (Tedeschi, Calhoun & Cann, 20@7Rattern which has been
observed in other populations (Tedeschi & Calh@®®4). TBI survivors who endorsed
growth were no less likely to report negative capusaces of their experience. Among
those with TBI it appears that growth takes timeewgelop, such that soon after the
injury, injured individuals may be unable to idénfpositive consequences of their

struggle with TBI, but later on, reports of grovette quite common. Another reason for
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this pattern may be that immediate cognitive defiekperienced might prevent focused
constructive rumination and/or meaningful disclesur
Posttraumatic Growth after Stroke

Only two studies have examined PTG in stroke sorgivA qualitative study
with stroke survivors, which examined benefit-finglj a construct that is conceptually
similar to PTG, found that the majority of the l&fcipants (10; 63%) reported positive
outcomes following from their stroke (Gillen, 200Specifically, they endorsed five
themes related to positive consequences. Theytegpfaeling closer to their loved ones,
increased awareness and understanding of healtewc®) increased religiosity, personal
growth and altruism.

Gangstad, Norman and Barton (2009) examined tleeofotognitive processing
in development of PTG in stroke survivors. PTG Yeasd to be negatively correlated
with depression in this sample of 60 British strekevivors. These researchers examined
the role of cognitive processing using the Cogrifirocessing of Trauma Scale
(Williams, Davies & Millsap, 2002). Four aspectscofnitive processing: “positive
cognitive restructuring, downward comparison, resoh, and denial” (Gangstad et al.,
2009, p. 72) were positively correlated with td@dIGl score. One can see why the ability
to reframe or restructure information, as well aige to resolve things would be
associated with experiencing positive changesrastdt of struggling with negative
events. In addition, those who recognize thatrsthee having a harder time might be
compelled to see the positive aspects of negatigate because they are conscious that
things might have been worse for them, and areevarsother people. Lastly, denial of

negative content may facilitate growth becausewess that would be used to attend to
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negative stimuli are available for recognition ofpive aspects. Although the findings
from this study support the notion that stroke swans report growth, the mean score on
the PTGI was lower than it has been in some offueliess, e.g., with cancer and
amputation survivors.

Although the research exploring PTG after strokemged, tentative predictions
can be made. Stroke survivors do report positivesequences resulting from their
experience and it appears that cognitive procegdag an important role in this
process.

Posttraumatic Growth following Motor Vehicle Accius

Although not plentiful, research on PTG followingodr Vehicle Accidents
provides some information about the experienca@ivth following events with many
characteristics similar to TBIs. Like TBI survigiMVA survivors often experience
physical injuries and threat to personal wellbeerhaps even including fearing losing
one’s life. A German study of MVA survivors witiné without PTSD found that MVA
survivors reported some degree of PTG (ZoellnebeRKarl & Maercker, 2008).
Furthermore, findings indicated that both objectiwel subjective perceptions of severity
of trauma were positively associated with PTG. Baiibye perception of severity of the
trauma was positively associated with the dimersmNew Possibilities, Spiritual
Change and Relating to Others, while objective messof severity were associated
with New Possibilities and Personal Strength. Hitet two areas of growth were also
associated with time since injury, such that theyeased as time since injury increased.
Another notable finding was that there were diffees between MVA survivors with

and without PTSD with respect to their scores dfeint dimensions of growth.
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Individuals with PTSD scored higher on AppreciationLife and Spiritual Change,
while individuals without PTSD scored higher ongeeral Strength. Individuals who are
struggling quite a bit in the aftermath of traurnatsthat they meet criteria for PTSD,
may be less likely to perceive themselves as sttioaug those who are coping more
effectively.

PTG following MVAs is not limited to adult accidestirvivors. A qualitative
examination of PTG in children and adolescents betwthe ages of 7-18 who survived
MVAs found that 42% endorsed some aspect of pasttadic growth (Salter & Stallard,
2004). As was found in the aforementioned study @@erman adult MVA survivors,
Appreciation of Life emerged as a common theme tiéhchildren with 31% making
statements reflective of growth along this dimensio

Evidence for PTG after MVAs has also been founstuties assessing brain
activity. Researchers performed Electroencephatg(BEG) readings on MVA
survivors (Rabe, Zollner, Maercker & Karl, 2006hel found that higher left fronto-
central brain activation was associated with higeeels of PTG. This portion of the
brain is believed to be involved in a phenomendarred to as Psychological Well-
Being (PWB) and activity in this area is said todssociated with things like the aptitude
to persevere despite difficult circumstances, xegption of challenges as opportunities
to grow, etc. These themes are intuitively relevarihe notion of PTG following TBI
since damage in these brain areas might make & difircult to conceptualize the event
as a chance to grow or adapt despite extreme wliffic

A recent study (Shakespeare-Finch & Armstrong, 28&t examined

differences in reported growth based on trauma itypleded participants who had
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experienced multiple traumas but endorsed sexumseglbereavement or a MVA as the
most stressful traumatic event they had experigraned who rated their experience as
severe or very severe. Participants who had beaMWA generally reported moderate
to high levels of PTG, which were higher than taeual abuse group but lower than the
bereaved group. There were no significant diffeesnmetween MVA survivors and
bereaved individuals on any PTG dimensions, althdhg bereaved group reported
higher levels of overall growth and higher levaetsall dimensions than both other groups
(significantly so with respect to sexual abuseinis). There was a trend for MVA
survivors to have lower scores on New Possibilifies the bereaved group, but this did
not reach significance.

Findings from studies of PTG in MVA survivors cam lsed to inform research
on PTG in TBI survivors because of similar charasties and because MVAs are often
the cause of TBI. MVA survivors report moderatdigh levels of growth, brain activity
in intuitively relevant areas is positively assoethwith growth, and individuals differ on
growth dimension scores depending on PTSD status.

Rumination, Self-Disclosure, and Posttraumatic Ghow

As noted above, few studies have examined howrration and self-disclosure
interact to facilitate PTG though this is theorizede an important part of the growth
development process. Research on rumination afrdiselosure after trauma can be
used to inform predictions about their relationshiphe context of PTG.

Trauma Recovery Theories
Theorists generally agree that soon after a teawsrvivors are likely to engage

in cognitive processing of the event and relatedudt (Greenberg, 1995). There are
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different theories to explain this processing a@sdale in recovery or resolution of
trauma. Several theories about the relationshipgdes posttrauma rumination and
disclosure have been discussed in the literaturtethipee have received the most attention
and have garnered the most empirical support.

According to Freud and other proponents of infobitheory, actively trying to
suppress or inhibit thinking or talking about theutmatic event is maladaptive
(Frattaroli, 2006; Freud, 1904, 1954; Lepore & Sm002). Furthermore inhibition
theorists argue that the energy used to suppresglits and feelings exacts an emotional
toll on people thereby making it more difficultfinction.

Although some support for this theory has beemdoitiappears not to be
sufficient to fully explain the importance of aaicognitive processing of and talking
about trauma (Pennebaker, 1993). Pennebaker aedgoés suggest a cognitive-
processing theory to supplement inhibition thediyey acknowledge the deleterious
effects of actively trying to keep trauma-relatéchsli out of conscious awareness but
also note the importance of verbalization of tratnelated thoughts and feelings in
making sense of the event.

Pennebaker and colleagues found that written emaltdisclosure was beneficial
to participants in several studies (Pennebaker3;1®8nnebaker, Colder & Sharp, 1990).
When participants were asked why they perceivetngrabout a stressful event to be
helpful, many reported that it allowed them to dgagtter insight into the experience
(Pennebaker et al., 1990). Further examinationrdfem disclosures revealed a pattern;
people who increasingly used words indicating caoisauring their writing exercise

found the disclosures more helpful than thosedithhot (Pennebaker, 1993).
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Pennebaker subsequently proposed a cognitive-mmiogetheory to explain the benefits
of emotional disclosure. He proposed that when |geegrbalize their thoughts and
feelings it helps them to consider more aspectavent whereas thinking without
disclosure may result in overfocusing on some factdhile neglecting to consider
others. He also suggested that talking allows metipieach a deeper understanding of
what happened partly because it helps previousigrganized thoughts and feelings to
be organized in a meaningful way. Finally, he putgubthat emotional disclosure was
beneficial because it helped people to integragestlent into existing schemas.

In a similar vein, researchers have suggestedahang about a traumatic event
helps in the construction of a coherent narrativ@ch may facilitate better
understanding of the trauma and its meaning (CIE8R3; Kestenburg, 1993; McAdams,
1993; Meichenbaum & Fitzpatrick, 1993; Neimeyer &\8art, 1996). Several trauma
theorists have stressed the importance of constguatcoherent narrative (Amir,
Stafford, Freshman & Foa, 1998; Zoellner, Alvaremfad & Foa, 2002). This theory
suggests that traumatic memories are likely tovoéded and experienced as intrusive,
especially for people who develop PTSD. Findingidate that the ability to construct a
coherent narrative of the traumatic event is asgsediwith improved outcomes for
trauma survivors (Amir, Stafford, Freshman & Fo898; Zoellner, Alvarez-Conrad &
Foa, 2002). Constructing a story of the event thhowriting, talking, or both also serves
to act as exposure therapy. By writing or talkibgat the event the survivor is engaging
the material actively and, in keeping with exposiweory, the exposure to the feared
stimulus (in this case trauma-related stimuli, gjias, feelings, and memories) results in

reduced trauma-related anxiety and fear (Foa, Mdn@ashma, 1995). Researchers
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argue that this ability to engage with the mater@isciously and deliberately then
allows survivors to develop a coherent narrativeudlthe trauma that can then be
integrated into their overall life story in a meagiul way (Lepore, Fernandez-Berrocal,
Ragan & Ramos, 2004; van der Kolk & van der H&81), which allows for emotional
and psychological adjustment.

All three of these theories are used to inform RA&bry. PTG theorists
acknowledge the costs incurred by active attengpévoid trauma- related stimuli,
recognize the importance of processing the trawrthat better understanding of the
event can be obtained, and know the importancemsteucting a coherent trauma
narrative (Calhoun & Tedeschi, 1998). In additiorusing these theories to explain how
recovery from trauma occurs, they also apply thleseries to PTG development. The
following section details the theorized roles ahination and self-disclosure in the PTG
process which are driven by the abovementionecaaineories.

Intrusive ruminations are likely to occur for méistuma survivors especially
soon after the trauma (Calhoun & Tedeschi, 199062Creamer, Burgess & Pattison,
1992; Tedeschi & Calhoun, 1995, 2006). Intrushaughts about trauma are a hallmark
symptom of PTSD, which most trauma survivors dodeselop. However, many trauma
survivors are likely to experience subclinical lisvef posttraumatic symptoms, which
may include intrusive thoughts about the eventm&mdividuals engage in deliberate
rumination, purposely bringing to mind event-rethteoughts, images, and memories so
as to allow for an evaluation of the event andteelatimuli. As time since trauma
passes, trauma survivors may engage in more daléomrmination and less intrusive

rumination as they begin to make sense of the emmhincorporate new information into
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restructured schemas about themselves, othershanaorld. Although intrusive
rumination has been shown to be positively relédedTG, a review of posttraumatic
growth literature indicates that deliberate rumoratends to have a stronger association
(Linley & Joseph, 2004). In a study examining tbke of intrusive rumination soon after
the event, deliberate rumination soon after thegwecent intrusive rumination, and
recent deliberate rumination, recent deliberateimation emerged as the strongest
predictor of growth (Taku, Cann, Tedeschi, & Calino2009). Soon after event intrusive
and deliberate rumination were entered into a htbreal regression predicting growth
and were both significant predictors. However, whaent intrusive and deliberate
rumination were added to the model, only soon aftent intrusive and recent deliberate
rumination remained significant, with recent detdie rumination acting as the strongest
predictor.

According to recent versions of the PTG model §8ah, Cann & Tedeschi,
2010), rumination about the trauma is theorizepraampt event-related disclosure to
significant others (Calhoun & Tedeschi, 1999, 2Q0ore, Silver, Wortman, &
Wayment, 1996; Tedeschi & Calhoun, 1995, 2004)rdeekctive reporting of deliberate
rumination soon after a traumatic event was astagtiith discussion of positive and
negative consequences of the event in a studyowitge students (Lindstrom, Cann,
Calhoun, & Tedeschi, 2011). In a study of bereanethers, intrusive thoughts about the
deceased child three weeks after the death werevebsassociated with desire to talk
and actual amount of talking about the event (LepS8ilver, Wortman, & Wayment,
1996). It is important to note that the relatiopsbetween rumination and self-disclosure

is reciprocal in that disclosures are also likelptovoke subsequent rumination
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(Calhoun & Tedeschi, 1999, 2006; Rime, Paez, Basalbéartinez, 2010; Tedeschi &
Calhoun, 1995, 2004).

For a long time psychologists have considerediibeosure of salient events to
others a normal response (Jourard, 1971) and bewnémotional disclosure are well-
documented (Kelley, Lumley, & Leisen, 1997; Nieddfar & Pennebaker, 2009;
Pennebaker, 2003; Sherman, Bonanno, Wiener & Baftl@00). Research on emotion
indicates that the majority of people who experéean emotion talk about this
“emotional episode” (Rime, Paez, Basabe, & Martiid@4.0, p. 1029) soon after the
event (Rime, 2005, 2007, 2009; Rime, Finkenauemibet, Zech, & Phillipot, 1998)
regardless of emotional content (Rime, Noel, & iRjot, 1991; Rime, Mesquita,
Phillipot & Boca, 1991). The intensity of the enmutiis associated with the number of
times the emotion is discussed and the numberaglpalisclosed to (Rime et al., 1998).
More intense emotions are also talked about oVenger period of time. Talking about
traumatic experiences is believed to be a cripeat of recovery from or resolution of the
trauma because this helps survivors to engagegnitige processing to rework
previously existing schemas that no longer work tute challenges presented by new
information (Calhoun & Tedeschi, 1998, 1999, 20B6a & Kozak, 1991; Janoff-
Bulman, 1992; Lepore, Silver, Wortman, & Waymeri9@; Pennebaker, 1993; Safran &
Greenberg, 1991; Tedeschi & Calhoun, 1995, 2004).

It is widely believed that talking about a trauroavent is a critical and adaptive
part of recovering from a trauma (Ullman, FoyneslT &g, 2010). Kennedy-Moore and

Watson (2001) refer to the idea that talking al@ostressful event is both a sign of and a
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means of coping with distress as the ‘paradox stfe$s.’ in that it is both a marker of
difficulty adjusting and a way to facilitate adjostnt to the trauma.

Disclosure brings with it an inherent risk, howeuearly work on disclosure
indicates that most people realize that the maeg like a person the greater the risk they
take in disclosing to that person (Barrell & Jodrdr976) though the risk is only greater
if the potential discloser believes there may bgatige consequences. Ullman (1996a)
found that sexual assault survivors identified daattempts to take away control, and
distraction as commonly reported negative respotmsdisclosures. Ullman et al.,
(2010) found that negative reactions to disclosofesexual assault history were
predictive of worse outcomes for the discloser tfagnre to disclose at all. This is
important because it contradicts long-held beladfsut disclosure as being inherently
beneficial and suggests that reactions to disobsscan have a profound impact on
whether or not disclosure works for or againsttthama survivor.

Recognition of the vulnerable position a discldsen informs the prediction that
disclosures met with affirming and supportive resg®s are believed to help survivors
continue to engage in adaptive coping processeh, asideliberate rumination (Calhoun
& Tedeschi, 1999, 2006; Tedeschi & Calhoun, 199®43. In a study with college
students disclosing about a traumatic event, exyriers engaged in reflective listening
and procedures designed to help participants dgghjitand emotionally engage with the
topic of disclosure. Results showed that intrusihaights decreased over the course of
the study. In addition, mood improvement and lefehsight were positively associated

with level of engagement during disclosures (Luti@h& Antoni, 1999). In a study of



31

sexual assault victims, being listened to in a sujpye, nonjudgmental way was related
to better adjustment (Ullman, 1996b).

The PTG model suggests that disclosure aboutdhent will facilitate growth
only if disclosures are met with helpful, suppogtreactions (Calhoun & Tedeschi, 1999,
2006; Tedeschi & Calhoun, 1995, 2006). Although fwudies have examined the
relationship between negative reactions to discssand intrusive thoughts, related
research supports this supposition. Rime, Mesgihdlipot and Boca (1991) found that
talking about an event and rumination were unrdlatgich led them to conclude that
gualitative aspects such as the content of théodises were important to consider
(Rime, Phillipot, Boca, & Mesquita, 1992). It isasonable to suggest disclosure
reactions are a qualitative aspect of disclosuaerttay also impact rumination. Existing
research, thought limited, supports this notionnvéa with breast cancer who perceived
their social contexts to be unreceptive to disaleswabout their illness did not benefit
from talking about their illness (Stanton et ab0R). Avoidance behaviors were
significantly more common in individuals who percad their disclosures were met with
confusion than those who perceived their disclasurere met with sympathy in a study
in Japan (Taku, Tedeschi, Cann, & Calhoun, 200@eton (2010) found that negative
reactions to disclosures about sexual assault asseciated with avoidance of thoughts
about the event and negative and self-blaming tiogsi

According to the PTG model, intrusive ruminati@os after the trauma reflects
psychological discomfort necessary to engage irermonstructive cognitive processes
that lead to growth (Calhoun & Tedeschi, 1999, 2@&enberg, 1995, Tedeschi, 1999,

Tedeschi & Calhoun, 1995, 2004). Intrusive andbshlte rumination soon after a
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traumatic event have been found to be predictiveTas (Calhoun, Cann, Tedeschi, &
McMillan, 2000; Lindstrom, Cann, Calhoun, & Tedeis@®10; Proffitt, Cann, Calhoun,
& Tedeschi, 2007; Triplett, Tedeschi, Cann, CalhdiRReeve, 2012).

The PTG model highlights the importance of seffethsure in the development
of growth following a trauma (Calhoun & TedescHI99, 2006; Tedeschi & Calhoun,
1995, 2004). Although only a few studies have exaahithis relationship, those that
exist support this aspect of the model. Individwett® disclosed about a traumatic event
reported more growth than those that did not dssl@aku, Tedeschi, Cann, & Calhoun,
2009). Talking about the illness was associatet tigher scores on New Possibilities
and Relating to Others in a study with cancer saang (Morris, Shakespeare-Finch, &
Scott, 2007). Disclosure about the illness wastpedy related to stress-related growth
in a study of cancer patients (Henderson, DaviBemnebaker, Gatchel, & Baum, 2002).
While these studies serve as good first steps tbwadlerstanding the role of disclosure
in this process, more information is needed tordatee what kinds of reactions to
disclosures facilitate growth.

Self-disclosures about the trauma that are mét @npathic, supportive, helpful
responses from the listener are theorized to fatlifurther deliberate rumination and
additional future disclosures (Calhoun & TedestBR9, 2006; Tedeschi & Calhoun,
1995, 2004). Although little is known about theeroff self-disclosure in PTG
development, theoretical models of PTG and the litasature on self-disclosure after
trauma provide a basis from which we can make dddgaredictions about what will
facilitate growth. Indeed, a study in which papnts disclosed stressful events to

therapists who warmly and empathically reflected eframed the emotional content of
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the trauma revealed increases in positive mooceateem and reductions in negative
mood of study participants (Donnelly & Murray, 200Zech and Rime (2005) found that
participants who talked about the emotions rel&esl trauma with an empathic listener
perceived more resulting benefits than did thoaetddked about a trivial experience.
Reactions to disclosures perceived as conveyingatmy, encouragement, and attentive
listening were associated with higher PTG scoresstudy of Japanese University
students (Taku, Tedeschi, Cann, & Calhoun, 20003. $tudy with gay and bisexual
participants assessing the coming out experieesearchers found that acceptance of
disclosure of sexual preference was positively @ased with stress-related growth (Cox,
Dewaele, van Houtte, & Vincke, 2011), a constrbet is conceptually similar to PTG.
Objectives of the Current Study

Findings from the proposed study may help to fsldhe process by which PTG
develops. Many aspects of the model do not intiyiyresent opportunities for
intervention but self-disclosure clearly does. tnfation on disclosure including desire
to disclose, actual disclosure, and reactionsdolasures posttrauma could be used to
inform loved ones how they can be more supportvia¢ trauma survivor. In light of the
many treatments that may be required post-TBI miqadar, e.g., physical rehabilitation,
cognitive rehabilitation, vocational counseling;.ethere may not be time or resources to
engage in formal mental health services immedigiesttrauma. Education on PTG and
reactions which are likely to facilitate this presecan be provided to loved ones to
facilitate better posttrauma psychosocial adjustirféindings from this study also have

further reaching implications for the PTG literautself as it will serve as one of only a
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few studies to examine the role of self-disclosamd the interplay between this factor
and rumination in the growth process.

The proposed study will explore the relationshipsveen rumination, self-
disclosure, and posttraumatic growth in TBI survsvosing the following hypotheses:

Dissertation Hypotheses

1. Deliberate rumination will be positively associateith more helpful responses to
PTG disclosures.

2. Reactions to disclosures about negative consegs¢natare perceived as
helpful will be positively associated with deliberaumination.

3. More helpful responses to disclosures about PTGbeihssociated with less
intrusive rumination about the event.

4. More helpful responses to disclosures about negatmsequences will be
associated with less intrusive rumination aboutetent.

5. Reactions to disclosures about growth that aregpexd as helpful will be
positively associated with PTG.

6. Reactions to disclosures about negative conseqgsdinaeare perceived as
helpful will be positively associated with PTG (tlgh less strongly than
reactions to disclosures about growth).

7. Deliberate rumination will be positively associateith PTG.

8. Deliberate rumination, reactions to disclosuresualnegative consequences, and

reactions to disclosures about growth togetherlvelpositive predictors of PTG.



CHAPTER 2: METHODS

Design and Procedure

Participants were recruited from the TraumaticiBtajury Model Systems
(TBIMS) national database that was created in 188#ack information about TBI
survivors over time. Carolinas Rehabilitation ina@btte, North Carolina was one of the
16 original TBIMS centers. The 1,051 participarggig followed by this site served as
the population from which the current sample wasuiéed. Enroliment in the TBIMS
means that participants are tracked over time uyéoty years post-injury. Carolinas
Rehabilitation is now a follow-up site and as saohtacts participants at varying
timepoints. Participants were eligible for the emtrstudy if they were 3, 4, 6,7, 8, 9, or
12 years post-injury and if it was time for thenb®contacted for follow-up.
Participants who are less than 5 years post-irgugyeligible to be contacted during a 6
month window that opens 3 months before the ansargrof injury, and closes 3 months
after injury anniversary. Participants whose i@gsiwere sustained 5 or more years prior
are eligible to be contacted from 6 months prianjory until 6 months after. After that
period, they become eligible to be contacted ferrtbxt year. In other words, after the 6
months post-injury window closes for a participhaing contacted for 6 year follow-up
they become eligible to be contacted for 7 yedovolup. Lists of eligible participants
were provided to the researcher who then attentptegach them by telephone during
the time of current study data collection, whiclgde in April 2013 and ended in June

2013. Formal consent was not obtained for thisyshetause initial enrollment in the



36

study required consent, which included an acknogdetknt of the potential to be
contacted for future studies. The Carolinas Health System IRB determined that
participants do not have to be re-consented bedhagaotocol for the current study was
approved and included as an approved amendmeme wriginal protocol.

All calls were made by the researcher from CarsliReahabilitation] 100 Blythe
Boulevard Charlotte, NC 28203. If the spouse, caregivernatlzer person living with the
person was reached and the participant was ndablathe researcher verified
information and asked for advice on how to reaehgarticipant.

Upon successful contact with the participant, contaformation was verified and
participants were asked if they would be interestguharticipating in a study. When
designing the study, the researcher consultedexigierts who specialize in research with
brain injured and otherwise cognitively compromigegulations to determine how long
the battery might take, and informed participahtt it would take between 30-40
minutes. It more often took between 10-20 minutésluring the administration of any
measure it became apparent that the participanhatesuitable for the study due to
communication or comprehension issues, they wenekdd for their time and the study
was discontinued. When this happened the reseatlclcemented in detail the
circumstances leading to the decision to discortifiilnere were also instances in which
participants declined to participate, or were uadblbe reached directly. We did not
keep records of how many participants declined@pation or how many participants
were unable to be reached, but the researcheceptisn was that the majority of

potential participants who were reached directlyeneilling to participate in the study.
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Next the researcher read the script used by TBIé8archers to obtain contact
information. Once that was accomplished, the follgascript was read to each potential
participant.

“Thank you so much, Mr. or Ms. . ldhagme additional

guestions that | would like to ask if you have tirham a psychology doctoral student
working on a study looking at how things go for pleoafter surviving a brain injury.

The study will help us understand better what thipgople find helpful after such an
event. If you would like to participate, it willka about 30-40 minutes. You do not have
to participate, it is completely voluntary. Thougfs unlikely, some people may find
some of the questions upsetting as | will be askingut your feelings. If you choose to
participate, and at any time wish to stop for aggson, that is absolutely fine. Would you
like to participate?”

After answering any questions participants hady there then orally
administered the rumination, self-disclosure, pasthatic growth, and depression
measures described below in random order. Measwgrsrandomized using
Randomizer.Com in order to control for possibleeprelffects. A measure of depression
was included as a control variable based on patlessociations with outcome variables
in this population.

Each phone call concluded with the researcher gayihank you so much for
answering questions, __name_1| know it can be difficult over the phone and &ltg
appreciate you taking the time out of your day.dBefl let you go, was there anything
you thought I should have asked that | didn’t?” pesses to this question were written

down verbatim.



38
Participants

In order to be included in the TBIMS participanglio meet the following
inclusion criteria: admitted to TBIMS hospital Ergency Department (ED) within 72
hours of injury, 16 years or older, received aaatee and comprehensive inpatient
rehabilitation at system hospital, and consentipiexy by patient, family, or guardian.
Participants had to meet criteria for moderatesieese TBI on at least 1 of the following
4 criteria: posttraumatic amnesia (PTA) > 24 holass of consciousness (LOC) > 30
minutes, intracranial neuroimaging abnormalitiesGasgow Coma Scale (GCS) score
in Emergency Department < 13). In order to beudet in the current study participants
also had to be English-speaking and be sufficieattlg to communicate verbally as
determined by the researcher during the first fanutes of the phone call. Participants
who were identified as incapable of speaking orptiene by the person who answered
were automatically excluded from the study.

The following demographic information is based lba original national sample
of over 10,000 participants though it should beeddhat in each area there are some
missing data values. For each variable the numbgarticipants whose data were used is
listed. The TBIMS population is primarily male (74% = 10268). At time of injury
participants ranged in age from 16 to over 86 yeltgM = 39.78, N = 10269). The age
breakdown is as follows: 16-25 (31%), 26-35 (1736}45 (17%), 46-55 (14%), 56-65
(9%), 66-75 (6%), 76-85 (5%), and 86 years of agader (1%). Racial breakdown was:
White (67%), Black (20%), Hispanic (9%), Asian (3%hd 1% were classified as
“Other” (N = 10267). At time of injury 29% of patipants had less than a high school

education, 35% had a GED or high school degree, 2Z&3some college, and 13% had
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their Bachelor’s degree or more (N = 10059). Ofgghdicipants for whom marital status
data was available (N = 7663), most were singlatake (47%), while 32% were
married, 16% were either divorced or separated S8advere widowed.

The most common cause of injury was vehicular (53%%o of injuries resulted
from violence, 23% from falls, and 11% were cladssifas “Other” (N = 10239). Twenty-
five percent of participants' blood alcohol lewsksre not tested at Emergency
Department admission, but for the remaining 73%ksa53% were negative for alcohol,
2% had levels between 1-9 mg/dl, 44% had levelk0ahg/dl or more, and 1% had
positive unknown levels.

At admission, 38% of participants met criteriafioitd TBI (GCS score of 13 or
better), 16% met criteria for moderate TBI (GCSreauf 9-12), and 46% met criteria for
severe TBI (GCS score of 8 or less) (N = 7M% 9.49). Of the 9,866 participants for
whom days of unconsciousness data were availaB¥,wWere unconscious for a day or
less, 26% were unconscious for 2-7 days, 12% wecenscious between 8-14 days, and
11% were unconscious for 15-28 dalyks£ 8.42). Duration of posttraumatic amnesia
(PTA) was available for 7,776 TBIMS participantd.t@ese participants, 7% had PTA
for a day or less, 16% met criteria for moderateesgy based on PTA of between 1-7
days, 43% had PTA for 8-28 days (very severe), 38 of participants had PTA for 29
days or more (extremely sever®) € 24.41).

Current Study Participants

Of the 1,051 participants being followed by CarairRehabilitation, 77
individuals agreed to participate in the currentigt One participant was excluded when

it became clear that he could not understand tttergatems, resulting in a total of 76
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participants. Participants were male (58; 76.3%) B (23.7%) were female. Most were
White (64; 84.2%), 11 (14.5%) were Black, and BY) was categorized as Other. At
time of injury, patients ranged in age from 16-#ang old M1 = 35.66,SD= 16.11) and
their ages were as follows: 16-25 (28; 36.8%), 3613!; 18.4%), 36-45 (12; 15.8%), 46-
55 (11; 14.5%), 56-65 (8; 10.5%), 66-75 (2; 2.686) 76-85 (1; 1.3%). At the time of
the study, participants ranged in age from 19M4-(42.41,SD= 16.16) and their ages
were as follows: 16-25 (12; 15.8%), 26-35 (19; 2536)45 (17; 22.4%), 46-55 (9;
11.8%), 56-65 (10; 13.2%), 66-75 (7; 9.2%), andBB62; 2.6%). Thirty-seven (48.7%)
of participants were single at time of injury, wh22 (28.9%) were married (legally or by
common law), 11 (14.5%) were divorced, 4 (5.3%)ensgparated, and 2 (2.6%) were
widowed.

At the time they were contacted to participatenm study, participants were at
varying time distances from injury. Participantsraveligible for the study if they were 3,
4,6,7,8,9o0r 12 years post-TBI. The breakdawyeiars since injuryM = 6.75,SD=
2.95) was as follows: 3 years (N=16, 21.1%); &4yébl = 5, 6.6%); 6 years (N =17,
22.4%); 7 years (N = 15, 19.7%); 8 years (N = 85%); 9 years (N = 2, 2.6%), and 12
years (13; 17.1%).

The most common cause of injury was motor vehictedents (MVAS) (33;
43.4%)), followed by motorcycle related incident8;(20.3%), followed by falls (7; 9.2
%). Gunshot wounds, assault with a blunt instrumemd ATV/ATC accidents (i.e., 3
and 4 wheelers, dune-buggies, go-cart accident$) aecounted for 3.9% of injuries,
with 3 participants in each category. Injuries ealiby ‘other’ sports (i.e., sports not

included in field/track, air, water, gymnastic ointer sports) accounted for cause of



41
injury for 2 (2.6%) participants. ‘Other’ sportsinded e.g., horseback riding,
skateboarding, rodeo, and auto racing accidentsllij 2 (2.6%) of participants’ injuries
were sustained as pedestrians.

Measures

Participants of the current study were administéinedneasures listed below.
Several variables including those assessing dembigsgpre-injury functioning, injury,
and postinjury factors were extracted from thetexgsTBIMS database by TBIMS
researchers Dr. Flora Hammond and Tami GuerrieeMé&pplicable, these variables
were de-identified before being given to the priynasearcher who then combined them
with the data collected in the current study. Bppendix A for a comprehensive list of
these variables.

Because the measures were administered over thme p¥ith a population in
which memory deficits are common, special care taken to ensure that participants
remembered the response scales for each measuhe éutset participants were told
there would be a variety of response scales anoueaged to ask if they were ever
unsure which they were responding to. Participamt® provided with reminders of the
response scales as needed or when deemed appadyyridie researcher.

DepressionPatient Health Questionnaire — 2 (Kroenke, Spifzvilliams,

2003). The PHQ-2 is a 2-item measure of depregh@minwvas created by taking the
depressed mood and anhedonia items from the Pateaith Questionnaire — 9 (PHQ-9).
Participants are asked to rate on a scale fromod &Nall) to 3 (Nearly every day) the
extent to which they experienced these symptontsmihe past two weeks. Criterion

validity was established by comparing diagnosidegression to diagnoses made using
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an independent structured mental health practitiiéiP) interview. Using a cutoff
score of 3 or more, the PHQ-2 demonstrated 83%itaatysand 92% specificity in
diagnosing major depressive disorder. In this dantbe PHQ-2 had an acceptable
internal reliability, ¢ =.79).

Rumination. The Event-Related Rumination Invent®hprt-Form (ERRI-SF)
was used to assess recent intrusive and delibemaieation. The original Event-Related
Rumination Inventory (ERRI, Cann et al., 2011) fagor-analyzed and the five items
that loaded most highly for intrusive and delibematmination factors respectively were
included in the short form. Participants ratedegktent to which they agreed with each
statement on a 4-point scale from 0 (Not at al} {®ften). Typically, the items
assessing both intrusive and deliberate ruminareradministered twice, once for “soon
after the event” and once for “recently” resultinga total of 20 items. Given the nature
of the sample, we elected to include only the itefithie ERRI that asked about recent
rumination, resulting in a 10-item scale with 2 stddes, which is called the ERRI-SF
here. Both subscales have acceptable internabilélyaRecent Deliberate Rumination
(oo =.80) and Recent Intrusive Rumination € .93).

Self-disclosureSelf-Disclosure Inventory (SDI). This 22-item measwas
created specifically for this study to assess dmale of negative consequences of TBI
and disclosure of positive things found from stiuggwith the experience, i.e., PTG
separately. This resulted in 2 11-item subscallesitNegative Consequences Disclosure
Scale (NCDS) and Posttraumatic Growth DiscloswaeS(PTGDS) which were
administered separately in randomized order d®)f tvere 2 completely independent

surveys. (See Appendix B). The SDI assesses dedilisclose, actual disclosure, and
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perceived reactions to disclosures from importaéinéis. No existing measure suited the
purposes of the current study but the vast liteeatun self-disclosure and PTG theory
informed the items chosen for this inventory. Foems were modified versions of items
from the Social Constraint Scale (Cancer-SpoussivierLepore & Ituarte, 1999) which
has acceptable psychometric properties. Findirays & study of disclosure and PTG in
Japan were used as the basis for adding five gessiaictions to disclosures participants
may have experienced, i.e., confusion, mutual dsoke, encouragement,
sympathy/comfort, and listening (Taku, TedeschiniC& Calhoun, 2009).

Posttraumatic Growth Disclosure Scale (PTGDS)

The Posttraumatic Growth Disclosure Scale is aitelh-scale that began with 2
yes/no items that separately assessed (Iltem Iededilisclose, and (Item 2) actual
disclosure. If participants responded ‘No’ to It@nindicating they had not disclosed
about positive consequences of their injury, theyl not complete the 9 subsequent
items. Participants that did disclose were askezl/aluate the reactions to disclosures
by rating their agreement with statements abouiti@as to disclosures by “loved ones.”
Participants rated the extent to which they agwmeitldl each statement on a 4-point scale
from O (Not at all) to 3 (Often). All 9 items asséng reactions to disclosures began with
the same statement, i.e., ‘When | talked aboutipesihings that came from struggling
with my injury, my loved ones...” Items included, g.¢stened to me,’ ‘tried to change
the subject’ (reverse scored), ‘encouraged me,’ B&m 10, which assessed whether
loved ones shared about times they found positivegs in difficult situations, was the
only item on the PTGDS whose removal would fad#itanproved reliability. Initial

internal reliability was .63, after removal of rtel0 the final 8 item scale = .67.
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Negative Consequences Disclosure Scale

The Negative Consequences Disclosure Scale walkegbtwahe PTGDS to the
extent possible. Participants first respondedoye® to wanting to discuss negative
consequences of their injury with their loved on&be second item separately asked
participants to respond yes or no as to whethgrditedisclose. If participants did not
disclose, the measure was stopped. If participdidtdisclose, they then rated 9
statements about how their ‘loved ones’ responddlé disclosures, with response
options ranging from 0 (Not at all) to 3 (OfterAll of the 9 statements began with
‘When | talked about negative consequences of nuyynmy loved ones...” Internal
reliability for the NCDS was .79 when all 9 reaatitems were included. Analyses
revealed that removal of item 10, which assessesttvein loved ones shared about
difficult times they'd faced, improved internal sistency. This item had been included
based on the finding (Taku, Tedeschi, Cann & Calh@009) that Japanese trauma
survivors had found ‘mutual disclosure’ helpfuh the current study sample, this item
did not appear to be measuring the same conssumrsistently as the other 8 items.
Removal of Item 10 improved reliability; resultingo = .82.

Posttraumatic Growthilhe Posttraumatic Growth Inventory — Short FormGRT
SF; Cann et al., 2010) was used to assess PT@QRTGéSF was derived from the 21-
item original Posttraumatic Growth Inventory (PTGé&deschi & Calhoun, 1996) which
renders a total growth score as well as scoreson ef the five domains of growth:
Personal Strength, Relating to Others, SpirituaMypreciation for Life, and New
Possibilities. The PTGI has been used in many etuaind has demonstrated acceptable

reliability and validity and is unrelated to meassiof social desirability. The PTGI-SF
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was created with the goal of finding two items gemain that could be included in a 10-
item scale. The two items that loaded most hignlyPersonal Strength, Spirituality, and
Appreciation for Life were included. For Relatirgg®thers and New Possibilities the
items with the highest factor loadings (within domavere too similar to each other and
in effect assessed the same thing twice. For tha@sscales the authors selected two items
per domain that had high factor loadings but atgatured each construct more fully. The
result is a 10-item scale with two items per donmirwhich participants rate statements
on a 6 point scale (0 = | did not experience thasnge as a result of my crisis —5 = |
experienced this change to a very great degreeemiti of my crisis). Because
guestionnaires were administered over the phorteavitognitively compromised
sample, we limited the response to 4 options: G @tlall), 1 (Small change), 2
(Moderate change) and 3 (Great deal of change).

Preliminary evaluation of the short form indicatieat it captures much of the
same variance, has acceptable validity and reiigbéind loads on the same five factors
as the PTGI (Cann et al., 2010). In the currerdystthe revised version of the PTGI-SF
demonstrated good internal reliability € .84). Although the participants were read the
full responses at the beginning of the adminisiratf this scale, they were provided
with shortened reminders when they asked to ben@adi or when the researcher

deemed necessary.



CHAPTER 3: ANALYSES

Descriptive statistics were calculated. Correlaianalyses were conducted to
determine whether any medical or psychologicalaldes were significantly related to
study variables in ways that might affect findimgeaningfully. A correlational analysis
of reactions to disclosure scores and recent delieeumination was conducted to assess
the hypothesis that reactions to disclosures perdeas helpful would be positively
associated with recent deliberate rumination. Aedational analysis of reactions to
disclosure scores and recent intrusive ruminatias @onducted to assess the hypothesis
that negative reactions to disclosures would beaated with recent intrusive
rumination. A regression analysis with reactionligclosure scores predicting PTG
scores was conducted to test the hypothesis thetioas to disclosures perceived as
helpful would predict PTG. In order to test thebthesis that recent deliberate
rumination, as opposed to intrusive rumination, lddae the strongest predictor of PTG,
recent deliberate and recent intrusive ruminatieneventered simultaneously into a
regression model predicting PTG. A stepwise regpasanalysis with PTG as the
outcome was conducted with depression and years sijury entered in the first step,
deliberate rumination entered in the second stagfiaally both PTG disclosure
reactions and negative consequence disclosureaeaa the third step, to determine
whether they predicted variance in PTG scores afistrolling for depression, years

since injury, and deliberate rumination.



CHAPTER 4: RESULTS

Missing Data

Some data for this study were newly collected wbileer data were retrieved
from an existing database (see Appendix A). Theree missing data in the existing
database for a few reasons. Participants werenatlgirecruited within 72 hours of
sustaining a TBI, so data were collected in a #aé medical settings and within the
constraints of “real world” data collection. Datare collected over many years and
collection strategies and procedures changed over t

In the newly collected data, there were both soata thissing for a few
participants who answered “I don’t know” to a smmalinber of items, and for one
participant who discontinued after completing ompproximately half of the measures.
There were also data that were not collected fdigi@ants depending on responses to
certain items. Specifically, the 9 items on bdth Negative Consequences Disclosure
Scale (NCDS) and the PTG Disclosure Scale (PTGB&)dsk participants to rate
statements about their experiences while discloswege not administered to participants
who denied having disclosed. The nature of datecodn was such that there were
different numbers of participants included in timalgses depending upon the variables
included. The number of participants in each &asislig reported in the text.

Two participants were missing 1- 2 items from treghtive Consequences
Disclosure Scale because they answered “Not suréd’dmn’t know.” Instead of

eliminating them completely from the analyses, m&aores for the scale were computed
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using the answered items for each participant aed those in place of the missing
values. The means were also consistent with sameéns for the items that were
replaced. The same method was used to replace issmgwalue for an item on the
Posttraumatic Growth Disclosure Scale. Lastly,eheas one participant who answered
“I don’t know” to an item on the PTGI-SF. The itamas 1 of 2 items of the New
Possibilities factor of the PTGI-SF. The participa missing response was replaced
with the response they endorsed to the answeredRdsaibilities item, which was ‘0’ or
‘Not at all.’

Medical and Psychological Variables

Several measures of brain injury severity werelalksla in the originally collected
data, but data were missing for some participastedch of these variables. Of the 76
participants in the current study, there were @at®4 on the period of posttraumatic
amnesia (PTA), or period of time after injury fohieh participants have no memory.
Days of PTA ranged from 0 to 12B1(= 29.67,SD= 22.28). Correlations between PTA
(N =54,M =29.67,SD=22.28) and all focal variables were conductedgtuoticipants
for whom PTA information were available; there watesignificant relationships.
Glasgow Coma Scale (GCS) scores (Teasdale & JedA&#t) at time of admission to
ER were only available for 27 of participanks € 9.44,SD= 4.00). GCS scores range
from 3-15, with higher scores indicating higherdegf functioning or consciousness and
are comprised of 3 scores: Best Eye Response Mgeisal Response, and Best Motor
Response. For instance, Best Motor Response samoges from 1: No motor response to
6: Obeys commands. Correlations between GCS saarkefocal variables were

conducted; there was a significant correlation leetwGCS scores and reactions to
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growth disclosures. There were only 16 participédmtsvhom there were data on both
GCS score and reactions to growth disclosurestti®group of participants, there was a
significant negative relationship between GCS semigkreactions to disclosures about
growth (N = 16y =-.62,p < .05). In other words, a more impaired GCS s¢ane
indicator of injury severity, with lower scoresliegting more impairment) was associated
with more supportive responses to disclosures afpowtth. There were no other
significant correlations between GCS scores andlystariables. Overall, these findings
suggest that there is not much of a relationshipéen injury severity and study
variables.

Depression was positively associated with bothugitte (N = 755 = .43,p <
.001) and deliberate rumination (N = 75; .46,p < .001). Depression was negatively
associated with helpful reactions to growth disates (N = 59r = -.41,p < .001) and
helpful reactions to negative consequence disobss(M = 54y = -.60,p < .001). Higher
self-reported depression was associated with thgnibout the event, purposely and
intrusively. Lower depression scores were relébethore helpful reactions about either
positive or negative consequences of the event.

While no formal hypothesis about PTG and yearsesingiry was proposed, we
examined the relationship between these variabldstermine whether time since event
might be important in this somewhat homogeneougptaof TBI survivors. Two
previous studies with brain injury survivors fourlicit after grouping participants into 2
groups to compare between recent (‘early’) injurgverzors and those further out since
injury (termed ‘late’), participants in the ‘latgroups reported significantly more growth

than the ‘early’ groups. In those studies partioig in the ‘early’ groups had sustained
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their injuries 3-16 months prior to study (McGré&th.inley, 2006) or within 1-3 years
(Powell et al., 2007). In the current study paptnts were at least 3 years post-TBI,
which may in part explain the finding of a sign#it negative relationship (N = 765 -
.35,p <.01) such that as time since injury increasdd; Bcores decreased.

Focal Variables: Patterns of Disclosure

The means and standard deviations for main vagabie presented in Table 1,
along with the correlations. Correlations betwdenrmajor variables were conducted and
specific analyses required to test hypotheses alsceperformed. See Table 1.

For hypotheses about disclosure, only participauts did disclose were
included, so it was important to evaluate whethseldsers (N = 59) differed from non-
disclosers (N = 16) on any key variables. Scorefooal variables (years since injury,
depression, intrusive rumination, deliberate ruriamg negative consequence disclosure
reactions, and PTG) were then compared. The teopgrdiffered significantly only on
PTG scores, with disclosers (M = 21.02, SD = 6r2@prting more growth than non-
disclosersi{l = 14.80,SD=6.54),t(72) = 3.39p < .01). See Table 2.

To examine whether those that disclosed about ivegadnsequences of the
event (N = 54) differed from those that did not£I1) on variables of interest,
independent samplégests were run between these groups. There veesegnificant
differences between groups. See Table 3.

To evaluate the pattern by which people wantedddabke, and did or did not
disclosey? analyses were conducted. All participants wectuifed in the analysis of
desire to disclose and actual disclosure about RT@, N=76) = 26.96p < .001. See

Table 4. There is a relationship between desididdose and actual disclosure about
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growth such that those that desired to disclose wignificantly more likely to disclose,
and those that did not desire to disclose werelilesly to disclose. It is worth noting
that many people who did not want to disclose, 4it9% of those that did not want to
disclose about PTG, did disclose.

One participant was excluded from the analysisisfldsure about negative
consequences of the event because he was missanfpdhoth of the items, so the
analyses were conducted with 75 of the 76 partitia®(1, N = 75) = 19.19p < .001.
See Table 5. There is a relationship betweenal&sidisclose and actual disclosure
about negative consequences such that those sieealéo disclose were significantly
more likely to disclose, and those that did notrée® disclose were less likely to
disclose. As with disclosures about event-relgreavth, some participants who did not
want to disclose about negative consequences @wat, often did anyway. Indeed,
almost half (47.1%) of participants who did not wendisclose about negative
consequences, did anyway.

A x? analysis was conducted to assess possible diffesdretween desire to
disclose about growth, and desire to disclose abegative consequences of the event,
v*(1, N = 75) = .59p > .05. See Table 6. Desire to disclose about tirand desire to
disclose about negative consequences of the evastwot meaningfully related.

A y? analysis to assess for a relationship betweerabdisclosure about growth
and actual disclosure about negative consequereesiao performeg? (1, N = 75) =
12.01,p<.001. See Table 7. These findings indicatedbtatal disclosure about growth

is associated with actual disclosure about negatwsequences, such that participants
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that engaged in one form of disclosure were mamhlito engage in the other, and those
that did not engage in one form of disclosure Wess likely to disclose in the other.
Focal Variables: Research Hypotheses

The first 4 hypotheses focus on relationshipsetibérate and intrusive
rumination with reactions to disclosures. Delilberaimination was significantly
positively associated with intrusive rumination£N'5,r = .52,p < .001). Participants
who endorsed intrusive rumination about the evasrewnore likely to endorse deliberate
rumination, and vice versa.

Hypothesis 1 posited that deliberate rumination leidne positively associated
with more helpful responses to PTG disclosureser@was instead a significant negative
correlation between deliberate rumination and Pig6lasure reactions (N = 60= -.39,

p < .01) such that more helpful reactions to diastes were associated with less
deliberate rumination.

To evaluate Hypothesis 2, that reactions to discksabout negative
consequences that are perceived as helpful wouts&ively associated with deliberate
rumination, a correlational analysis between thes&bles was conducted. As negative
consequence disclosure reactions were rated msrevedy, less deliberate rumination
was endorsed (N = 54=-.43,p <.01). This was the opposite of the hypothesized
relationship that deliberate rumination and resperne negative consequence disclosures
(with higher scores indicating more supportive phdiresponses) would be significantly
positively related.

Hypothesis 3 predicted a significant negative datien between intrusive

rumination and PTG disclosure reactions. This ltypsis was supported (N = 595 -
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45,p <.001), indicating that more supportive resporiedTG disclosures were
associated with less intrusive rumination abouteent.

Hypothesis 4 predicted a significant negative dati@en between intrusive
rumination and unhelpful reactions to negative egugnce disclosures (N = 54 -.36,
p < .01); this hypothesis was supported. Thesdteeislicate that more supportive
responses to disclosures about negative consequehttee TBI were associated with
less intrusive thinking about the event.

Hypothesis 5 predicted that reactions to disclasal®ut growth that were
perceived as helpful would be positively associateéd PTG. Hypothesis 5 was not
supported (N = 6Q, = .09,p > .05), as there was no observed significantioeiahip
between PTG disclosure reactions and PTG.

Hypothesis 6 posited that disclosures about negabnsequences that were
perceived as helpful would be positively associated PTG (though less strongly than
reactions to disclosures about growth). Hypothésias not supported (N = 547 .02,
p > .05) as there was no significant relationshipvieen reactions to negative
consequence disclosures and growth.

Hypothesis 7 predicted that deliberate ruminatiaule be positively associated
with PTG; this hypothesis was supported (N =r76,.39,p < .001). This is consistent
with previous findings that indicate that deliberaimination is a significant positive
predictor of PTG.

Previous studies have found little relationshipa@etn intrusive rumination and
PTG after accounting for the role of deliberate ination (Taku, Cann, Calhoun &

Tedeschi, 2009). Though not a formal hypothesisasgessed the relationship between
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intrusive rumination and PTG via correlational gs&é (N = 75y = .21,p > .05); they
were not significantly related.

To assess Hypothesis 8, that deliberate ruminateatctions to disclosures about
negative consequences, and reactions to discloahoeg growth together would be
positive predictors of PTG, a stepwise regressialyais was performed. See Table 8.
Only those participants who had disclosed about hegative and positive consequences
of the injury were included (N = 48). First, yeaisce injury and depression were
entered as control variables; together they predié2% of the variance in PTG scores
(R? = .12,F(2, 45) = 3.18p = .05). In the first step years since injury wasgnificant
predictor while depression was not. Next, delileramination was entered because
previous research (e.g., Linley & Joseph, 1996 uT&ann, Tedeschi & Calhoun, 2009)
has demonstrated that deliberate rumination and &€@ositively correlated. Less is
known about the role of disclosure in the procdd4316s development, and we were
interested in determining how much disclosure migfiience growth after controlling
for a known strong predictor. Deliberate ruminatpredicted an additional 13% of the
variance R = .26,F(3, 44) = 5.10p < .01), a significant change (changeRfi= .13,F
change = 7.94) < .01). In the second step, years since injurydeiberate rumination
were significant predictors while depression wats rio the third step, reactions to
disclosures about growth and reactions to discéssabout negative consequences were
entered simultaneously and together predicted ditiaoal 10% of the variancds{ =
.36,F(5,42) = 4.71p < .01), a significant change (changd’f= .10,F change = 3.31p
<.05). See Table 4. In this final model only defidite rumination and PTG disclosure

reaction scores were significant predictors of PiMGiJe years since injury, depression,
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and reactions to negative consequence disclosaresswere not significant. In this
sample, depression was not a significant predat®TG in any step. Years since injury
did impact PTG scores but once the contributiodadiberate rumination and reactions to
negative consequence and PTG disclosures weredeoed| it became non-significant.
Reactions to negative consequence disclosuresodich@aningfully contribute to PTG.
When considering depression, years since injutijhbe@ate rumination, reactions to
negative consequence disclosures, and PTG diselosactions, only deliberate
rumination and PTG disclosure reactions contribmedningfully to PTG for this

sample.



CHAPTER 5: DISCUSSION

Conclusions

The current study is one of only a few to examheerble of self-disclosure in the
development of PTG, despite the rather importalet titat disclosure is believed to play
in this process (Calhoun & Tedeschi, 1999, 200@teEehi & Calhoun, 1995, 2004).
Disclosure is believed to be prompted by ruminatibout the event as it may provide an
opportunity for trauma survivors to obtain assiseam grappling with new information
gleaned from the trauma experience. Disclosurewttbathelpful responses is theorized
as important for the facilitation of growth becaitdeelps the trauma survivor to make
sense of what has happened and continue to engagaré productive and deliberate
rumination needed to construct a more coherenatiaerand make meaning of the event.

Let us first consider the differences between dssis and non-disclosers. In this
study people who disclosed about negative aspéthe ecrauma and those who did not
were compared on focal variables (years sinceynpgpression, intrusive rumination,
deliberate rumination, PTG disclosure reactiond, RNhG); there were no significant
differences between groups. PTG disclosers anebismhosers were compared on focal
variables (years since injury, depression, intreisiymination, deliberate rumination,
negative consequence disclosure reactions, and Bidxjiffered only on PTG, with
PTG disclosers reporting more PTG than PTG nonlaliscs. This suggests that the very
act of disclosing about PTG was related to highe® Bcores. Another interesting

finding concerned the relationships between désidksclose and actual disclosures. For
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both PTG disclosure and negative consequence®sliisel, those who expressed a desire
to disclose usually did (over 90% in each case)weéler, among those who expressed a
desire to not disclose, a large percentage evéyuidl disclose (over 40%). It may be
that others draw disclosures out of the resistaritfew who want to disclose can be
stopped. It is impossible to know exactly why #hearticipants disclosed when they did
not want to, but it is possible they experiencegspure from others. It is also possible
that participants disclosed about PTG despite ¢daesire because they wanted to
comfort their loved ones, they were trying to “lomk the bright side,” or because they
felt it was more acceptable to discuss positivewgnegative consequences.

Disclosures met with helpful reactions should heeeglly powerful; according
to the PTG model, reactions to disclosures are itiiety to facilitate growth if they are
supportive. Based on a previous study of discloantePTG in a sample of Japanese
university students by Taku and colleagues (2066)an findings from trauma
disclosure literature (e.g., Lepore & ltuarte, 19@Bsclosure reactions were predicted to
help facilitate growth if they included supportiwehaviors such as listening,
encouraging, and sympathizing. Additionally, reasi that did not include confusion,
disinterest, discomfort, or invalidation were pidd to facilitate growth; these were
assessed via reverse scored items on the SDI.

In this sample, the final regression model, in \aidepression, years since injury,
reactions to disclosures about negative conseqaaidhe event, deliberate rumination,
and reactions to PTG disclosures were enterecediqirP TG, explained 36% of the
variance in PTG scores, with deliberate rumina#ind reactions to PTG disclosures

acting as the only significant predictors. Findirigom this study suggest that individuals



58

who deliberately think about the event, and whe@iex supportive responses to growth
disclosures, report more growth.

The current study builds upon our understandinthefrelationship between
rumination and self-disclosure in the context ofsPdevelopment. Findings from a
previous study with college students who had expeed a traumatic event within the
previous 2 years revealed that deliberate ruminataon after a trauma was associated
with disclosure about both PTG and negative coresecgs of the event (Lindstrom et al.,
2011). Participants who had disclosed about graeplorted more deliberate rumination
soon after the event and less current distresstthama survivors that did not disclose
about growth. That study provided some informatbarrumination and disclosure after a
trauma, but only whether or not participants adyudisclosed was evaluated. The PTG
model, and indeed trauma disclosure literature rgererally, emphasize the importance
of how disclosures are received by listeners. dureent study expanded upon existing
literature by examining desire to disclose, actlistlosure, and the quality of reactions
to disclosures as reported by trauma survivors.

In the current study we had predicted a positiVatiaship between deliberate
rumination and reactions to both PTG and negatwvesequence disclosures. This
prediction was based on the assumption that daliéeumination about the event would
prompt disclosures, and helpful reactions to dmales would facilitate more deliberate
rumination about the event. The results indicébed the opposite result was true:
deliberate rumination was significantly negativagsociated with helpfulness of
reactions to disclosures about growth, and helpksgrof reactions to negative

consequence disclosures. Based on the findintfeeafurrent study, it is reasonable to
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consider the possibility that helpful responsedistlosures reduce both deliberate and
intrusive rumination. Taking deliberate ruminatiopitself, this seems more plausible
than the opposite interpretation, that individuals did not think deliberately about the
event, but did disclose about growth, experiencederhelpful reactions to disclosures.
Perhaps helpful responses to disclosures renddrbticamal rumination less necessary
because helpful reactions to disclosures may fatgliresolution of the emotional distress
that prompted both intrusive and deliberate runiomatio occur. Certainly, the negative
relationship between reactions to disclosures atrdgive rumination would seem to
support this argument. Indeed, the findings fromregression model would suggest that
disclosure without deliberate rumination is notlikto facilitate growth, while helpful
responses to growth disclosures in combination defiberate rumination, are. Finally,
we asked only about recent (within the past 2 wekeksisive and deliberate rumination
but asked about disclosure experiences post-TBémenerally. While we cannot be
entirely certain, an argument can be made thatis®osures had to precede at least
some, if not all, of the rumination reported, usledl disclosures occurred in the past 2
weeks, too. This seems rather unlikely considettiag) participants had sustained their
injuries at least 3 years prior to the study, atimum.

Intrusive rumination was hypothesized to be negitiassociated with helpful
reactions to both kinds of disclosures becausedulalgsclosure reactions should
alleviate some of the internal distress drivingusive rumination. Consistent with
previous findings (Klein, 2002; Lange et al., 20€&)se hypotheses were supported,;
more supportive responses to both PTG and negativeequence disclosures were

associated with lower self-reported intrusive thusgbout the event. This demonstrates
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that helpful reactions to both PTG and negativeseqnence disclosures facilitate
improved adjustment to trauma by reducing unwardedressing thoughts about the
event.

We had hypothesized a direct positive relation§iefveen reactions to PTG
disclosures and PTG such that more helpful reastiofP TG disclosures would be
significantly positively correlated with PTG scorésis hypothesis was not supported.
Though positive, the relationship between reacttorRTG disclosures and PTG scores
was not significant. However, when predicting PT8rss in the regression model which
also accounted for depression, years since injaagtions to negative consequence
disclosures, and deliberate rumination as predictwelpful reactions to PTG disclosures
were a significant positive predictor. Deliberaienination was the only other
significant predictor in this model, suggestingttharhaps reactions to PTG disclosures
are important in facilitating growth when individsare still engaged in deliberate
processing of the experience.

We had predicted that negative consequence reasttames would be positively
correlated with PTG scores such that more helgattions to disclosures about negative
consequences of TBI would be associated with highawth scores; this hypothesis was
not supported. Neither the simple correlationtherpartial correlations in the
regression model revealed any relationship betwesponses to disclosures about
negative consequences of the event and PTG. Negainsequence disclosure reactions
were not a significant predictor in the final mogetdicting PTG, unlike reactions to
PTG disclosures. This finding serves as prelimirsanyport for this aspect of the model

of PTG, which emphasizes the importance of reastiordisclosures about growth over
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the importance of reactions to disclosures abogatine consequences in the growth
process. Helpful responses to negative consequbisdesures might instead predict
less distress, which is typically unrelated or weaklated to PTG (e.g., Cordova et al.,
2001).

Deliberate rumination was, as hypothesized, a tpesitive correlate of PTG.
This is consistent with previous research (Hallarié&ris, 2014; Lindstrom et al., 2011;
Triplett et al., 2012). This finding, taken alongwthe abovementioned findings,
suggests that deliberate rumination is sufficientgrowth to occur, at least in the context
of the variables examined in this study. Help&dations to PTG disclosures, on the
other hand, were not significantly associated gitbwth without being accompanied by
deliberate rumination. It is difficult to know excwhat the abovementioned findings
indicate because this was a retrospective stuégllid we would have measures of
rumination soon after the event, disclosure soter #ie event, and then administer these
measures again later on. This approach would balietermine the direction of the
relationship between rumination and self-disclosurbe theorized process is such that
challenge to core beliefs prompts rumination, whatten leads to disclosure. Helpful
disclosures are then believed to facilitate motddete and less intrusive thinking.
This is proposed as a bidirectional relationshighsihat rumination and disclosure often
occur concurrently.

In this study current depression was positivelypaisded with both intrusive and
deliberate rumination about the TBI. These findiags consistent with the extensive
depression literature that suggests that cognitieeessing of information plays an

important role in depression. In other wordseems likely that people with certain,
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more ruminative coping styles, who are more likelglevelop depression, would also be
more likely to engage in rumination about a traucn@ent. The findings that
depression was negatively related to reaction®tio growth disclosures and negative
consequence disclosure reactions support the wibkshed concepts of recovery from
trauma. Individuals who discuss difficult times hvidthers tend to do so as a means of
coping, and as a way of recovering from distrdssakes sense that helpful responses to
disclosures, which require talking to have occurveauld be associated with less
depression. It is also quite possible that traunmaiwors who experience fewer
depressive symptoms are more engaged with thealswworks and may have better
social skills, which may make disclosure more lkeind more likely to be met with
helpful responses. Conversely, positive suppomods in which empathic, supportive
others are readily available may serve as a bafjamst depression and its symptoms.

Findings from analyses of the indicators of injgsgyerity (i.e., GCS scores and
posttraumatic amnesia) and focal variables sudbasthere was little relationship
between injury severity and the major constructedeeasured. It was important to
assess these relationships because a unique asgi@stsample is that all participants
had sustained injuries that have almost inevitablypromised at least some aspects of
cognitive functioning (Dikmen et al., 1995; Goldsté& Levin, 1996). Memory is often
compromised after TBI. It is one of the most pevbatic symptoms reported by TBI
survivors and their families (Oddy et al., 1985y déintends to persist despite initial
improvement (Zec et al., 2001). This is likely tmgpromise the ability to recall

experiences of rumination and disclosures, amoherdhings. Efforts were made to
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minimize the impact of this deficit by asking ordlpout recent intrusive and deliberate
rumination.

It is also possible that memory problems may haaee it more difficult for
participants to reliably respond to the questioasabise of short term or working
memory deficits. Participants may have had difficholding the response options and
items in mind, as these memory impairments are&inobmmon in TBI survivors
(Christodolou et al., 2001). Moreover, researdigssts that TBI survivors require more
time to access short term memory and use it tooresfo oral questions (Haut et al.,
1990). Efforts were made to reduce need for rebarcshort term memory. Participants
were encouraged at the outset of the study toasieminders as needed. The researcher
had never administered these inventories overtibag@with non-brain injured
individuals so there was not a preexisting expewtaif how long it should take. When
designing the study, the researcher consultedexigierts who specialize in research with
brain injured and otherwise cognitively compromigegulations to determine how long
the battery might take, and informed participahtt it would take between 30-40
minutes. It more often took between 10-20 minwaggesting that processing
difficulties might not have been a serious congerthis sample. Additionally, the
researcher provided unsolicited reminders, and roftes than not repeated the response
options for each items unless participants clelamlgw their options or commented on the
redundancy.

Limitations
As with any study, the current research has itggditions. Although it is difficult,

if not impossible, to recruit future trauma survisdo participate in a study, it would be
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preferable in a sample of TBI survivors to evaluagEm as soon as possible after the
injury and then continue to follow them as theyoneared. This would allow assessment
of rumination and disclosure over time, which wolédp to clarify the exact nature of
the relationship between these two factors as pleetain to the development of PTG.
For instance, early supportive responses to digoéesmay facilitate more disclosures,
and more deliberate and less intrusive rumination.the other hand, early disclosures
met with unsupportive responses may lead to fewsetabures, and more intrusive
rumination. Ongoing assessment of these factorsaded to help to begin to answer
these questions.

Other limitations include the nature of the sampldis was a relatively small
sample, most of whom were male (58/76; 76.3%). H@nemales are considerably more
likely to sustain a TBI than women, making them enlikely to be recruited into the
original study. In addition, the current study gdens fairly consistent with the national
sample of TBIMS registrants, wherein 74% of the enibilan 10,000 participants are
male. In this respect, then, the sample is fagfyresentative of the population of the
main study. It is worth noting that this is natpresentative sample of the general
population of the United States; according to ti&Nhtional Census Bureau (2010)
50.8% of Americans were female and 49.2% were adiene of data collection.
Application of the findings from the current stuidyfemales should be done with the
understanding that women were underrepresentdtsisample. Another limitation of
the sample is its racial composition; 64/76 (84.2%the sample were White. By
comparison, only 67% of the TBIMS registry idemdias White, 20% identified as

Black, 9% identified as Hispanic, 3% as Asian, a#@were categorized as ‘Other.’
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Though underrepresented, the sample included 1BI&2k participants, and 1%

‘Other.” According to US National Census Bureauneates from 2013, 62.6% of
Americans identified as White, 13.2% of Americashanitified as Black, and 17.1%
identified as Hispanic. Based on these numbensay be most important to use caution
when generalizing findings to non-Whites, espegiatividuals who identify as
Hispanic.

It is important to consider how the current studyticipants compared to the
national TBIMS registry with respect to age. Raptnts in the TBIMS registry were
somewhat older than current study participantsra of injury (M = 39.78 vs. M =
35.66) and range in age at time of injury was @gegt6-86 years old) compared to study
participants’ range in age at time of injury (16-7Marital status at time of injury was
comparable. 47% of TBIMS registry participants evsingle at time of injury while
48.7% of the current study’s participants were lgira injury. 32% of TBIMS registry
participants were married at time of injury, whli@.9% of current study participants
were married at time of injury. 16% of TBIMS retgysparticipants were divorced or
separated at time of injury while 19.8% of currstidy participants were divorced or
separated at time of injury. 5% of TBIMS regigbarticipants were widowed when they
sustained their injuries, while 2.6% of currentdstyparticipants were widowed when
they sustained their injuries. These numbers sidbat current study participants were
fairly similar to the national database of TBI suors in terms of both age and marital

status at time of injury.
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Finally, all participants in the current study suiséd traumatic brain injuries. It
is possible that the findings from this study grecsfic to TBI survivors; replication of
these findings with other trauma populations isteeleto ensure generalizability.
Future Directions

Previous studies have supported the importancerefbelief challenge and
deliberate rumination in the development of PTGthaste studies have not included
evaluations of self-disclosure. The current findisgpow that disclosing about growth
experiences is associated with higher posttraungativth, and that supportive responses
to disclosures might, in context, also add to tteewh experience. Future studies would
ideally be longitudinal and include core belief ibké¥age, rumination, and disclosure
variables in order to provide a richer understagdihthe interplay of these three key
theoretical factors. It is possible the exact matfrthe relationship is being missed by
not evaluating these variables all in the same t&aand not examining their potentially
changing relationships over time as participantegss their traumatic experience.

Findings from this study have implications fomatial intervention with
traumatized populations. Specifically, facilitatiohdeliberate thought about the trauma,
as well as encouragement of consideration and sksmu of positive consequences of the
trauma may be likely to facilitate growth. It ispertant to provide an environment in
which reactions to disclosures are supportive anpaghic. As Calhoun and Tedeschi
(1999; 2013) have suggested, clinicians can prawitgetype of feedback in order to help
facilitate growth. It may also be useful to inatuidved ones in such sessions so that they

can learn how to provide helpful responses to dsalkes, too.
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Qualitative studies with trauma survivors allowiieg spontaneous reporting of
helpful responses may reveal other aspects ofiogadio disclosures that are helpful in
facilitating growth. In this study, we asked papgants to rate the helpfulness of the
disclosure reactions of “loved ones.” It is possjlderhaps even likely, that trauma
survivors get helpful responses from some peopdenan others. Future studies might
consider allowing for participants to separateaiartioved ones” from others, as there
may be a more complex picture. In other wordstiggpants may want to report having
had some people react with understanding, and ptgsle with misunderstanding.
Indeed, people get different kinds of support frdifferent sources in their social
networks. Allowing for participants to report irone detail how disclosures were
received, and by whom, may reveal additional layless help inform this area of study.

Despite its limitations, the current study providesuable new information about
the role of self-disclosure in the posttraumatiovgh process. As hypothesized,
disclosures about PTG that were met with respotisgsnvolved listening, encouraging,
and validating and did not include confusion, disiast, or discomfort were associated
with higher self-reported growth. Deliberate ruation was a strong positive predictor
of PTG in this study, as it was in previous studie®wever, self-disclosures about
growth that were met with helpful responses wesaeated with more self-reported
posttraumatic growth, even after controlling foliloerate rumination. The current study
also provided new information about desire to diseland actual disclosure of both
positive consequences of trauma (i.e., PTG) andthegconsequences of disclosure, as
well as providing an opportunity to compare thdss tlisclosed about the traumatic

event with those who did not. All of these findsnghould provide guidance for those
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working with trauma survivors as they seek to feat# the experience of growth.
Specifically, when working with trauma survivorglitberate rumination and disclosures
about growth should be encouraged. Disclosureslghi® met with empathic,

supportive and encouraging responses so as tadeeigrowth.
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8.

9.

APPENDIX A: REQUESTED ARCHIVAL DATA

10l1a Dates (and times)

104 Sex

105 Race

107 Marital Status

108 Primary person living with
123 Premorbid limitations
133a Cause of injury

134 ETOH blood level at injury

150 Neuropsychological Battery

10.192al Premorbid drug use

11.192a2 Premorbid alcohol use

12.192g Premorbid psychiatric history

13.801 Computes AGES

14.804 Computed EDUCATION

15.805 Computed EMPLOYMENT

16.814 Computed INJURY YEAR

17.815 Computed DAYS FROM INJURY to VARIOUS TIMEPOINTS

18.821 Computed LENGTH OF REHAB STAY

19.822 Computed NEUROPSYCH TESTING in WINDOW

20.823 Computed ALCOHOL/DRUG PROBLEM USE

21.824 Computed DAYS IN PTA
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APPENDIX B: ADDITIONAL MEASURES

Patient Health Questionnaire — 2 (PHQ-2)
Over the past two weeks, how often have you be#mebed by any of the following
problems?
Little interest or pleasure in doing things.
0 = Not at all
1 = Several days
2 = More than half the days
3 = Nearly every day
Feeling down, depressed, or hopeless.
0 = Not at all
1 = Several days
2 = More than half the days
3 = Nearly every day

Total point score:

Kroenke, K., Spitzer, R.L., & Williams, J.B. (2003)he Patient Health Questionnaire-2:

Validity of a two-item depression screenegied Care, 411284-1292.
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Event-Related Rumination Inventory — Short Form (ERRI-SF — Recent Items only)
(Recent Intrusive Items)

After an experience like the one you reported, peepmetimes, but not always, find
themselves having thoughts about their experiemer though they don'’t try to think
about it. Indicate for the following items howertft, if at all, you had the experiences
described during the past two weeks.

1. | thought about the event when | did not mean to
0 1 2 3

Not at all Rarely Sometimes  Often

2. Thoughts about the event came to mind and | cadilnot stop thinking about them.
0 1 2 3

Not at all Rarely Sometimes  Often

3. | could not keep images or thoughts about the emt from entering my mind.
0 1 2 3

Not at all Rarely Sometimes  Often

4. Thoughts, memories, or images of the event carteemind even when | did not
want them.

0 1 2 3

Not at all Rarely Sometimes  Often

5. | found myself automatically thinking about whathad happened.
0 1 2 3

Not at all Rarely Sometimes  Often
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ERRI-SF
(Recent Deliberate Items)

After an experience like the one you reported, peepmetimes, but not always,
deliberately and intentionally spend time thinkadgput their experience. Indicate for
the following items how often, if at all, you deditately spent time thinking about the
issues indicated during the past two weeks.

6. | thought about whether | could find meaning fran my experience.
0 1 2 3
Not at all Rarely Sometimes  Often

7. | thought about whether changes in my life haveome from dealing with my
experience.

0 1 2 3

Not at all Rarely Sometimes  Often

8. | thought about whether | have learned anythingas a result of my experience.
0 1 2 3

Not at all Rarely Sometimes  Often

9. | thought about whether the experience has chaed my beliefs about the world.
0 1 2 3

Not at all Rarely Sometimes  Often

10. | forced myself to deal with my feelings abouhe event.
0 1 2 3

Not at all Rarely Sometimes  Often

Cann, A., Calhoun, L.G., Tedeschi, R.G., Tripl&ttN., Vishnevsky, T., & Lindstrom,
C. M. (2011). Assessing posttraumatic cognitivecpsses: The Event Related
Rumination Inventory. Anxiety, Stress & Coping, 287 — 156. First published
on: 15 November 2010 (iFirst).
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Self-Disclosure Inventory (SDI)
Negative Consequences Disclosure Scale (NCDS)
(* = inspired by Lepore & ltuarte, 199%9= inspired by Taku et al., 2009)

In responding to the following set of questionggsle have in mind the most important
people in your life — | will refer to them as ydiwved ones.”

1. Did you ever find yourself wanting to discuss neégatonsequences of your
injury with your loved ones?

Yes OR No

> Sometimes, did you actually discuss negatimesequences of your injury with

your loved ones?
Yes OR No — Discontinue Measure
Please respond to the following statements with:
0-Not at all, 1-Rarely, 2-Sometimes, 3-Often
**(Remind of scale as needed)**
When | talked about negative consequences of nuyyinj
3. my loved ones were uncomfortablé®
0 1 2 3
Not at all Rarely Sometimes  Often
4. my loved ones listened to nte.
0 1 2 3
Not at all Rarely Sometimes  Often
5. my loved ones tried to change the subjet®
0 1 2 3
Not at all Rarely Sometimes  Often
6. my loved ones sympathized with me.
0 1 2 3

Not at all Rarely Sometimes  Often



7. my loved ones minimized (downplayed) my problens®
0 1 2 3

Not at all Rarely Sometimes  Often

8. my loved ones encouraged nfe.
0 1 2 3

Not at all Rarely Sometimes  Often

9. my loved ones seemed confusé®
0 1 2 3

Not at all Rarely Sometimes  Often

10. my loved ones shared about difficult situationthey'd faced?

0 1 2 3
Not at all Rarely Sometimes  Often
11. my loved ones didn't want to hear about it.®
0 1 2 3

Not at all Rarely Sometimes  Often
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Self-Disclosure Inventory (SDI)
Posttraumatic Growth Disclosure Scale (PTGDS)
(* = inspired by Lepore & ltuarte, 199%9= inspired by Taku et al., 2009)

In responding to the following set of questionggsle have in mind the most important
people in your life — | will refer to them as ydiwved ones.”

1. Did you ever find yourself wanting to discuss piesithings that came from
struggling with your injury with your loved ones?
Yes OR No

2. Sometimes, did you actually discuss positiveghithat came from struggling with
your injury with your loved ones?

___ Yes OR No — Discontinue Measure
Please respond to the following statements with:
0-Not at all, 1-Rarely, 2-Sometimes, 3-Often
**(Remind of scale as needed)** (Circle response)
When | talked about positive things that came fsiraggling with my injury:
3. my loved ones were uncomfortable. ®
0 1 2 3
Not at all Rarely Sometimes  Often
4. my loved ones listened to me.
0 1 2 3
Not at all Rarely Sometimes  Often
5. my loved ones tried to change the subject. ®
0 1 2 3
Not at all Rarely Sometimes  Often
6. my loved ones understood.
0 1 2 3

Not at all Rarely Sometimes  Often



7. my loved ones minimized (downplayed) my problem®
0 1 2 3

Not at all Rarely Sometimes  Often

8. my loved ones encouraged me.
0 1 2 3

Not at all Rarely Sometimes  Often

9. my loved ones seemed confused. ®
0 1 2 3

Not at all Rarely Sometimes  Often

10. my loved ones shared about times when they foundasitive things in difficult
situations.

0 1 2 3
Not at all Rarely Sometimes  Often
11.my loved ones didn't want to her about it. ®

0 1 2 3

Not at all Rarely Sometimes  Often

**® indicates reverse-scored items**
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Posttraumatic Growth Inventory —Short Form (PTGI-SF) - Modified

Indicate for each of the statements below the detgrevhich this change occurred in

your life as a result of your injury, using theléaving scale.

Note to investigators— you will need to format the items so that partipants have a

way of responding to each one. The procedure weaemmend is to place the

numerical values of the rating scale after each ita.

In addition, the codes in parentheses after eacheitn should be removed before

administering the measure.

0= Not at all

1= Small change

2= Moderate change

3= Great deal of change

1.

2.

8.

9.

| changed my priorities about what is impottarlife. (V-1)

| have a greater appreciation for the valuempfown life. (V-2)
| am able to do better things with my lifél-1)

| have a better understanding of spiritualterat (IV-5)

| have a greater sense of closeness witht{ed)

| established a new path for my life. (11-7)

| know better that | can handle difficultie@ll-10)

| have a stronger religious faith. (IV-18)

| discovered that I'm stronger than | thoughis. (111-19)

10. I learned a great deal about how wonderful [geage. (I-20)
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Note Scale is scored by adding all responses. Faaterscored by adding responses to
items on each factor. Items to which factors bglare notisted on form administered
to participants
The Roman numerals in the parentheses following g#am denote the factor and the
Arabic numerals indicate the item number from thgioal 21-item PTGI.

PTGI Factors

Factor I: Relating to Others
Factor II: New Possibilities

Factor Ill: Personal Strength
Factor IV: Spiritual Change

Factor V: Appreciation of Life

Cann, A., Calhoun, L.G., Tedeschi, R.G., Taku,\Kshnevsky, T., Triplett, K.N., &
Danhauer, S.C. (2010). A short form of the Postiratic Growth Inventory.

Anxiety, Stress & Coping, 2B27-137.
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APPENDIX C: TABLES

Table 1 Descriptive Statistics and Zero-Order Correlatian®ng Focal Variables

M SD 1 2 3 4 5 6
1. Years since Injury 6.75 2.95
2. Depression 169 192 -10
3. Intrusive Rumination 5.37 5.22 -.0943**
4. Deliberate Rumination 7.89 448 -1346** .52**
5. PTG Disclosure 20.17 3.29  -.26* -.41** 5% -39’
6. Negative Consequence Disc. 18.20 5.06 -.0680** -36* -.43* .79**
7. PTG 19.82 6.82 -35.12 21 39 .09 .02

'p < .05, *p < .01, **p < .001

Note. Possible Range of Scores for Focal VariaMesars since Injury (3-12 years);
Depression (0-6), Intrusive Rumination (0-15), Detiate Rumination (0-15); PTG
Disclosure Reaction Scores (0-24), Negative CoresecpiDisclosure Reaction Scores
(0-24), PTGI-SF Scores (0-30). N was differentrf@ny of the analyses; N for each

correlational analysis is reported in the text.
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Table 2: Independent Sampletests for Posttraumatic Growth Disclosers and B@tlosers

Posttraumatic Growth Disclosure

Disclosers Non-Disclosers
M SD n M SD n t df p
Years since Injury 6.45 285 60 788 316 14.74 74 .07
Depressioff* 147 1.75 59 250 237 16 1.62649.12

Intrusive Rumination
Deliberate Rumination
Negative Disc Reactioltd

PTG

561 523 59 450 528 16 75 73 6 .4

8.22 448 60 6.69.394 16 122 74 .23
18.65 4.59 48 1467 753 6 1348 .26
21.17 6.34 60 14.75 26.316 3.60 74 .001

Note: NA = Equal Variances Not Assumed.

Possible Range of Scores for Focal Variables: Ysiace Injury (3-12 years);

Depression (0-6), Intrusive Rumination (0-15), Detate Rumination (0-15); PTG

Disclosure Reaction Scores (0-24), Negative CormaopiDisclosure Reaction Scores

(0-24), PTGI-SF Scores (0-30). N was differentrfany of the analyses; N for each

correlational analysis is reported in the text.



94

Table 3: Independent Sampletests for Negative Consequence Disclosers andNsclosers

Negative Consequence Disclosure

Disclosers Non-Disclosers

M SD n M SD n t df p
Years since Injury 6.63 315 54 7.05 2.50 21 54 73.59
Depressioff* 165 189 54 181 2.06 21 32 T8.
Intrusive Rumination 574 544 54 A% 4.62 21 98 73.33
Deliberate Rumination 850 447 54 6.33 434 1 2 1.90 73.06
PTG Disclosure Reactiolfs 20.44 3.16 48 19.36 3.75 11 98 .33
PTG 2046 6.56 54 17.67027. 21 163 73.11

Note: NA = Equal Variances Not Assumed

Note. Possible Range of Scores for Focal VariaMears since Injury (3-12 years);
Depression (0-6), Intrusive Rumination (0-15), Detate Rumination (0-15); PTG
Disclosure Reaction Scores (0-24), Negative CormaopiDisclosure Reaction Scores
(0-24), PTGI-SF Scores (0-30). N was differentrfany of the analyses; N for each

correlational analysis is reported in the text.



Table 4:x* Analysis of Desire to Disclose and Actual Disclesaf PTG

Wanted to Disclose PTG
No Yes
No 13 (59.1%) 3 (5.7%)
Disclosed PTG
Yes 9 (40.9%) 51 (94.3%)
22 (100%) 54 (100%)

Table 5:x* Analysis of Desire to Disclose and Actual Disci@sof Negative

Consequences
Wanted to Disclose Negative
Consequences
No Yes
Disclosed No 18 (52.9%) 3 (7.3%)
Negative
Consequences Yes 16 (47.1%) 38 (92.7%)
34 (100%) 41 (100%)




Table 6:3* Analysis for Desire to Disclose PTG and Negatioa&quences

Wanted to Disclose Negative

Consequences
No Yes
No 11 (32.4%) 10 (24.4%)
Wanted to
Disclose PTG Yes 23 (67.6%) 31 (75.6%)

34 (100%)

41 (100%)

Table 7:x* Analysis for Actual Disclosure of PTG and Negatf¥ensequences

Disclosed Negative Consequence
No Yes
No 10 (47.6%) 6 (11.1%)
Disclosed PTG
Yes 11 (52.4%) 48 (88.9%)

21 (100%)

54 (100%)

S
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Table 8: Hierarchical Multiple Regression PredigtPosttraumatic Growth
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Model b SE B R AR
Step 1 12 12
(Intercept) 24.23 2.26

Years since Injury -.62 29 -.30

Depression .68 .57 A7

Step 2 J6 .13
(Intercept) 20.15 2.55

Years since Injury -39 27 -.28

Depression -.26 .62 -.07

Deliberate Rumination 61 22 43

Step 3 36 .10
(Intercept) 1.97 7.67

Years since Injury -.34 .28 -.16

Depression -12 .64 -.03

Deliberate Rumination 74 .22 .53

PTG Disclosure 92 43 45

Negative Consequence Disc. -.19 31 -.13

'p <.05, *p < .01, **p < .001



