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CHAPTER 1
INTRODUCTION

Traumatic brain injury (TBI) is a prevalent and growing public leadihcern in the United
States, affecting 1.7 million individuals on average each year (FalNVAld, & Coronado, 2010).
TBI is an "injury to brain tissue caused by an external mecalafuice as evidenced by loss of
consciousness from brain trauma, posttraumatic amnesia, skull fracture, @éiwelsjearological
findings that can be reasonably attributed to TBI by physical ortahestatus examination”
(Dahmer, Shilling, & Hamilton, 1993). Of those who sustain a TBI eaahigghe United States,
1.4 million individuals are treated and released by an emergeneytment; of the remaining
individuals with TBI, 275,000 are hospitalized and 52,000 die (Faul et al., 2010)tl@viast
decade, the numbers of individuals with TBI who are treated bygemey departments or who
are hospitalized have significantly increased; in relation to total inglayed deaths each year in
the United States, TBI plays a role in about one third of thesealted (Faul et al., 2010).
Furthermore, recent estimates suggest that approximately 124,000, oro#3falividuals
hospitalized each year for a TBI develop lasting related disabilities bgrJpgst injury (Selassie
et al., 2008), and approximately 3.2 million Americans currently livid \asting disabilities
consequence of a TBI (Zaloshnja, Miller, Langlois, & Selassie, 2008%eTigures attest to the
scope of TBI and its long-term impact on individuals, and given the higlofrateaccounted or
untreated TBI in civilian and military populations, these figuresiadist underrepresent the
prevalence and severity of TBI in the United States (Corrigan, Selas€iemén, 2010).

TBI is associated with impairments in a wide range of contertduding physical,
cognitive, emotional, and social functioning. For persons with moderate t@ SEBE Dikmen

and colleagues’ (2009) review found that a significant subset of individypésience long-term
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cognitive deficits, defined as impairment persisting at least 6 st injury. For example,
Lannoo et al. (1998) compared persons with moderate to severe WBilt¢thed trauma controls
at 6 months post injury and found that the TBI group demonstrated significantly greateveogniti
impairments on tests of attention, information processing, reacti@) tmamory and learning,
verbal fluency, and mental flexibility. Similarly, Tate et 41991) compared persons with severe
TBI to matched sibling controls at 6 years post injury and found thatof@Pe TBI group had
significant cognitive impairments, which were significantly wattsan the control group in all
cognitive areas assessed. In studies comparing persons with alie®weérMBI to non-injured or
trauma matched controls, results of cognitive testing at 1 yeainpoy suggest that persons with
TBI have greater cognitive impairments compared to controlshetgérsons with more severe
TBI perform worse on testing than those with less severe brain injuries (Dikraken2©09).
Whether a direct neurological consequence of TBI or an indirexiltr@f other
psychological factors, psychiatric disorders represent a maroaienpairment following TBI
and may slow the recovery process (Hesdorffer, Rauch, & Tamnm20§®; Rogers & Read,
2007). Hesdorffer and colleagues’ (2009) review found that persons witht BBinanths post
injury or longer experience elevated levels of depression, aggréstiegior, and psychosis, in
cases of moderate or severe TBI, as compared to controls.ddmrders, such as depression, are
found commonly among civilian and military persons with TBI (Hesdoefeal., 2009) and a
significant proportion of persons with TBI experience symptoms of depnesgen several years
post injury (Curran, Ponsford, & Crowe, 2000). For example, Jorge and gumkeg2004)
compared persons with TBI to trauma controls at 1 year post imaryoaind that persons with
TBI had significantly greater levels of mood disorders; theyfalsond that depression was more

common among persons with TBI who had prior anxiety or who had concurrentyaoxiet
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aggression. Although depression is common following TBI regardless obprehdepression
status, a history of this disorder does increase an individual’'sfrid&veloping depression post
injury (Fann et al., 2004; Jorge et al., 2004).

Furthermore, persons with TBI often experience difficulties sattial functioning, which
may relate in part to impairments in emotional or behavioral, cognitive, anat@hysctioning.
In studies comparing persons with TBI to trauma controls, the TBI ggrrmerally show poorer
functional outcomes and poorer psychosocial functioning (Temkin, Corrigan, Dik&e
Machamer, 2009). Similarly, persons with TBI typically have loveges of return to work as
compared to trauma control groups, or they take longer to return to weénkwatise outcomes
associated with increasing injury severity (Temkin et al., 2009)night be expected, those with
TBI also have decreased independence post injury as compared to ¢antnoés, with rates of
returning to independent living adversely associated with injury severity (Tetrgiin 2009).

In addition to the acquired impairments associated with TBI, pemsahsTBIl show
increased distress and diminished life satisfaction (Corrigan, Bdggsiw, Clinchot, & Fugate,
2001). In the aftermath of TBI, patients often have increasedambkealth concerns, such as
depression and anxiety. These patients also show a wider range leblpgieal disturbances
following TBI. For example, at 1 year post injury, persons with 3iglwed poor emotional and
behavioral adjustment, such as increased anxiety, anger and imputsivitusion, helplessness,
and suspiciousness of others, as compared to a normative sample (Féankis,, Machamer, &
Dikmen, 1999). However, recovery patterns differ across these domaihghatid Bl patients
often improve in areas relating to cognition, mental status, and emotional staflitieteriorate
in areas relating to anger and impulsivity, antisocial behaviors,edfachenitoring (Hanks et al.,

1999).
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Generally, individuals with TBI have diminished levels of lifesfaction. Life satisfaction
reflects a person’s broad assessment of their life, rangingdositive to negative, rather than a
reflection of an isolated feeling or specific area of IBair{eigh, Farber, & Gillard, 1998). Life
satisfaction has been described as an element of subjectivéeivell- in conjunction with
happiness and morale, and these terms are often used interchangeaabty, (1994). Several
factors contribute to life satisfaction following TBI, including psgsocial variables, such as
depressed mood, employment status, and marital status, premorbattehstics such as
substance abuse history, and injury characteristics such as maémpendence upon leaving
rehabilitation (Corrigan et al., 2001). In addition, when impairmentstedidability and handicap
in the social and productive areas of functioning, persons with TBI iergerdecreased life
satisfaction (Heinemann & Whiteneck, 1995). Similarly, Burleigh angagues (1998) found
that in the aftermath of TBI, the social aspect of communitggiation, rather than total
community integration including social, home, and productivity domains, sigmifyceelates to
life satisfaction.

Coping after TBI. Taken together, these findings clearly indicatertaay people struggle

to cope with the stress of living with a TBI and the subsequentinmegats to their functioning.
Increased distress likely plays a major role in the inexkdsvels of emotional disturbances,
cognitive and behavior problems, and substance use, as well as dectioeisl functioning and
overall life satisfaction seen in this population. To provide optimed, darget treatment, and
enhance outcomes for individuals with TBI, it is important to expand our stadding of factors
that influence the recovery process. In addition to severity of iffpaywson, Levine, Schwartz,
& Stuss, 2004), several factors affect the recovery process iogdvidl, including psychological

functioning (Dawson, Schwartz, Winocur, & Stuss, 2007). In particular, copilegistan aspect
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of psychological functioning that might influence response to and rectreenyTBI (Anson &
Ponsford, 2006a; Curran et al.,, 2000; Dawson et al., 2007). Unfortunategytedine well-
documented magnitude of this problem, research examining successful andessfsilicc
mechanisms of coping with the stress of TBI is sparse.

Coping and coping styles. All individuals when faced with stressful cativegsituations

engage in coping responses aimed to alleviate their anxiety @es.stadler, Parker, and
Summerfeldt (1993) describe coping as “an individual's cognitive, affectind behavioural
attempts to reconcile a perceived discrepancy between aitabtiemands and personal capacity
or competence.” Although historically coping was conceptualized as uncossdefense
mechanisms, the current model of coping emphasizes the role of consocesses or behaviors
in response to external stressful situations (Endler & Parker, 1080gxample, Folkman and
Lazarus (1985) propose a process-oriented approach in which coping wceasponse to
environmental and psychological pressures associated with stressors.

When stressed, individuals implement different coping styles oregiest Many
researchers have tried to delineate the various components of coping and to exaputentta
benefits of one coping style over another. The research suggestsdit@muals utilize similar
coping responses across various stressful events, allowing resgdochiassify individuals by
their predominant coping style (Endler & Parker, 1990). Although thereuanerous theories and
proposed components of coping, a predominant distinction is made in thasuléebetween
problem-focused coping and emotion-focused coping (Skinner, Edge, Altman, & Sherwood,
2003). Consistent with this distinction, Folkman and Lazarus (1985) desopbey@as having
two main functions, “the regulation of distressing emotions [emotion-éatcasping] and doing

something to change for the better the problem causing the distreBkefpifocused coping]’
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(Endler & Parker, 1990). Endler and Parker (1990) further describetioeriocused coping as
reflecting “person orientation” and problem-focused coping as refle¢tagk-orientation.”
Additionally, they proposed a third style of coping in which individuatsdstressful situations
by seeking social support, a person orientation, or by seeking tmjractivities, a task
orientation (Endler & Parker, 1990). Based on their work, a prevalent theragping suggests a
three-factor structure of coping style: task-oriented, emotionstt, and avoidant (Endler &
Parker, 1990, 1994).

Extensive research supports the role of coping as a mediator bestnessful situations
and psychological and physical functioning (Endler & Parker, 1990). Witheakh psychology
framework, Sachs (1991) described the importance of coping inorelatihealth and illness,
“failure to cope well with stress can enhance illness... adequgiieg reflects psychological
strength that promotes health.” Similarly, within a diathesissstrframework, Taylor (1990)
described the role of coping in moderating the relationship betwedmeskst for illness, or
physiological risk factors, and environmental stressors.

Coping in medical and rehabilitation populations. Coping style has been shdenan

important factor relating to functioning in patients with physicabdiers. In general, coping style
has been associated with adjustment to chronic medical illneshéBdier, D'Amico, & Jordan,
1990), such as chronic pain (Cui, Matsushima, Aso, Masuda, & Makita, 200&)jcctigestive
disorders (Calsbeek, Rijken, Bekkers, Van Berge Henegouwen, & D&ld@s), and diabetes
(Macrodimitris & Endler, 2001). Coping style also influences outcoméswimlg rehabilitation
for physical injury, such as serious musculoskeletal injury iromathicle accidents (P. A. Hall,
Marshall, Mercado, & Tkachuk, 2011), traumatic physical injury (i.ehopedic trauma, burn

(Victorson, Farmer, Burnette, Ouellette, & Barocas, 2005), and spindl icjury (Hanson,
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Buckelew, Hewett, & O'Neal, 1993). Among persons with Parkinson’s diseades who did not
employ task-oriented coping strategies had increased risk of depression, anxiety, drealploor
related quality of life (Hurt et al., 2012).

Furthermore, coping style has been shown to be an important factogédefiunctioning
in patients with psychological disorders, such as depression (Makwd]iCox, & Enns, 2003),
substance use (Courbasson, Endler, & Kocovski, 2022) and panic attacks (Cou, &micigon,
& Norton, 1992). In rehabilitation following TBI and serious orthopedic injooping style plays
a unique role in understanding level of depression and anxiety, evencaftenang for age at
injury, injury type, and handicap (Curran et al., 2000).

Specific coping styles and well-being. Across the literature, anb@hd emotion-focused

coping styles are associated with relatively poorer functioning thslioriented coping style
(Cosway, Endler, Sadler, & Deary, 2000; Endler & Parker, 1994; Endier £993). Specifically,
coping style characterized predominately by an emotional, non-produotius is directly
associated with depression and anxiety, whereas coping styletehaest predominately by a
problem focus is inversely associated with depression and anxietgb@dier et al., 1990;
Cohan, Jang, & Stein, 2006; Curran et al., 2000). In rehabilitation outcomesstoaiients with
more active versus passive coping styles experience improvemeislity of life and physical
functioning following motor vehicle accidents (P. A. Hall et al., 2011), lypmgater acceptance
of disability following spinal cord injury (Hanson et al., 1993), and havatgreositive affect,
self-esteem, and less psychopathology following TBI (Anson & BothsP006a). Similarly,
reliance on behavioral disengagement, emotional venting, and self-bignmg strategies are

associated with increased distress post injury in trauma and burn patientss@fictt al., 2005).
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Of note, coping style has been shown to change during rehabilitation aogmgvely
normal patients (Ninot et al., 2006). For example, patients with chalsituctive pulmonary
disease (COPD) showed increase in problem-focused and decreametion-focused coping
(Buchi et al., 1997; Gift & Austin, 1992; Ninot et al., 2006) associatéa sviccessful inpatient
rehabilitation. These studies are promising inasmuch as they stlggasterventions targeted to
increase adaptive coping might be effective in improving short- andtéonmg well-being.
Furthermore, interventions such as cognitive-behavior therapy hamesbeeessfully used to
increase task-oriented coping among adults with TBI (Anson & Ponsford, 2006a, 2006b).

Coping and well-being after TBI. Few studies examine how coping styétes to

subjective outcomes, such as satisfaction with life, and functionebroet, such as physical
disability, for individuals following moderate to severe TBIl. Given thgh prevalence of
cognitive and emotional deficits in individuals with moderate to sevd@l, the three-factor
structure of coping (i.e., problem-focused, emotion-focused, avoidant) migholdotip in this
population as such deficits may influence patients’ abilityespond to and cope with stress
(Moore & Stambrook, 1995). For example, Curran and colleagues’ (2000) stedpiof and
emotional outcome after TBI reported that nonproductive coping (akin tacerfotused coping)
was strongly related'¢ .60 — .80) with self-esteem, depression and trait anxiety. Thetlatte
characteristics were considered as “outcomes” in this studyit hsitnoteworthy that those
characteristics predicted level of handicap as well or batteneasures of coping did. Findings
such as these raise questions about whether coping style is a,dustitticlimensional construct
in TBI. Like specific cognitive functions are driven by global cogeitimpairment in TBI,
assertions of uniqueness and specificity for coping must be emlideatonstrated. Most studies

focus exclusively on the relationship between coping and outcomes ekirdad do not examine
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relationships of other psychological constructs to coping or to the oescohnterest. Thus, most
studies of coping in TBI do not show discriminant validity by accountorgolverarching
personality characteristics such as general negative aifedfi.e., as might be observed in
measures of depression, trait anxiety, or self-esteem)dhbt explain phenomena attributed to
specific ways of coping.

Cognitive deficits may alter the ways in which people with TBI think about and engage in
coping (Godfrey, Knight, & Partridge, 1996). Task-oriented coping is positigsiycated with
physical and psychological well-being outcomes, but it requires higter-ocognitive
functioning, such as planning, prioritizing, and following through; these cognitiVis ske
frequently impaired after TBI. Although little research hasn@rad this hypothesis, one study
(Krpan, Levine, Stuss, & Dawson, 2007) observed that executive functioning w#sepos
associated with problem-focused coping and inversely associdieamotion-focused coping
among 21 adults with TBI at 1 year post injury. This general concspiden supported in other
populations as well. For example, studies have reported that individbalshave multiple
sclerosis (Rabinowitz & Arnett, 2009) or schizophrenia (Wilder-Willis g@8h8teffen, & Borkin,
2002) and cognitive deficits such as executive dysfunction inadequatlgduadaptive coping
strategies to handle stress. Among patients with Parkinson’s disepa&ed cognition predicted
low use of task-oriented coping, which in turn predicted poor subjectivebeia and health-
related quality of life (Hurt et al., 2012).

Persons with TBI also very often have memory impairments (Biket al., 2009) that
may affect their coping styles in the moment, such as having difficaetalling information
necessary to take action when in negative or stressful situddensory deficits also may affect

the ability to recall coping responses when later assessed thstaungtard self-report measures.

www.manaraa.com



10

Given that they are at a heightened risk for emotional disturbarowiftd injury, people with
TBI may be more likely to engage in passive, emotion-focused copitggstsrather than action-
oriented coping strategies, particularly patients who have low ftiastrolerance post injury.
Additionally, the trauma sequelae associated with TBI often incpigesical and functional
disabilities that might adversely affect ways of coping, partibul& individuals have limited
physical mobility that may be necessary for problem-solving anatimdaoping in some stressful
situations.

With TBI individuals often experience anosagnosia (impaired awasenf their deficits)
and may not recognize a need to invoke coping strategies or other nsatgeg efforts in
challenging situations that require problem-solving or task-oriented copiogleReith TBI with
impaired awareness of their deficits are more likely tagegdn avoidant coping strategies during
recovery and have higher levels of depression as compared to patientscognize their deficits
(Kortte, Wegener, & Chwalisz, 2003). In fact, a rare interventiodystonducted on 33 adults
with TBI showed improvements in adaptive coping after a targeted coplisggskup; according
to the authors, the main finding was that improved outcomes linked totdrgention were
associated with increased self-awareness of deficits (Anson & Ponsford, 2006k).

Some evidence suggests that people with TBI and matched trauma-oeurofogical
patient controls have similar patterns of coping, which calls into iQnesthether persons with
TBI cope with stress after injury differently than other maldpopulations (Curran et al., 2000;
Malia, Powell, & Torode, 1995). For instance, some researchers havestautieat pre-injury
characteristics may play a larger role than injury typeéferred coping styles, such as personality

traits or demographic factors (Moore & Stambrook, 1995).

www.manaraa.com



11

The extent to which specific coping styles are adaptive for lemg-fphysical and
psychological well-being may differ for chronic, unsolvable situatasisompared to resolvable
situations (Folkman & Moskowitz, 2004). Given a resolvable conflict, an action-orieraéegst
might produce a favorable outcome; however, given an unresolvable confliaplentdiled
attempts to resolve the situation could add to the stress of tHeicasélf. In contrast, given a
chronic, unresolvable stressor such as TBI, emotion-focused coping mighbsbeadaptive,
inasmuch as emotional reactions are comparatively more manageablrelease of negative
emotion can be beneficial (Kendall & Terry, 2008). It also is jesshat differences in coping
styles and outcomes arise from patients’ perceptions of conttitylabpost-injury events, which
may be distorted by cognitive deficits associated with TBI.alet, fthere are mixed findings
regarding the usefulness of problem-focused coping in situations that gapenteive as
controllable, such that some patients had better emotional functionoayéM Stambrook, 1995)
and others had increased emotional distress (Kendall & Terry, 20QBis regard, different types
of outcomes might be differently associated with coping stylesxXample, task-oriented coping
might be most beneficial for functional outcomes, whereas emotion-bcopang might be most
beneficial for outcomes involving subjective well-being.

Measurement of coping. A variety of scales are available ®sssping in general

populations. Among them, th&ays of Copingscale, in its current version called téays of
Coping Questionnaireby Folkman and Lazarus (Folkman & Lazarus, 1985, 1988) was the
forerunner and considered the gold standard for many years. It hastbhdesd and critiqued
extensively in the literature, and although it still holds a sth@tace in research due to familiarity
and wide use, it does not appear to be among the strongest options psgchlyn@&dwards &

O'Neill, 1998; Kieffer & MacDonald, 2011; Lunqvist & Ahlstrom, 2006). Forrapée, numerous

www.manaraa.com



12

factor structures have emerged, few of which align with the thealrstructure on which the scale
was developed (Dikmen et al., 2009; Edwards & O'Neill, 1998; Kieffévid&Donald, 2011).
Although a recent reliability generalization meta-analyticeevof 130 studies using this scale
found that several of the subscales demonstrate fairly stalleilisi (i.e., > .70), the scale shows
numerous problems with reliability and generalizability across tiondiand demographics, such
as population type (e.g., community, inpatient, outpatient), sample sizearg®, gender and
racial homogeneity (Kieffer & MacDonald, 2011).

The Coping with Problems Experiencedale (COPE) is a popular option that is generally
psychometrically sound when used to assess coping (Carver, Sch¥in&aub, 1989). The
full version of the COPE provides 15 theoretically driven scadesessing a range of functional
and dysfunctional coping strategies. A similar set of factorehesged across multiple studies
conducted independent of the test authors, although scales tapping problerd-éoxliseotion-
focused strategies frequently load on the same factor (Litman, 20@6hatest authors do not
endorse combining the 15 scales into aggregated dimensions such as probtsd-facd
emotion-focused coping (Carver, 2012). In these regards, both the Ways of @ogiOPE
scales have been faulted for being lengthy and complex, which areiaflgpenportant
considerations in selecting measures appropriate for people with atedersevere TBI (e.g.,
cognitive load and fatigue). In particular, Carver and colleagues thanhgatients completing the
full COPE often became impatient with the redundancy and length ofg¢asure (Carver, 1997).
A brief version of the COPE was developed to address these con€anger( 1997);
unfortunately, the scale did not hold up well psychometrically when tasedsess adults with
even mild TBI, showing poor fit with its theoretical nine-factousture and low reliabilities for

several of the abbreviated scales (Snell, Siegert, Hay-Smith, & Surgenor, 2011).
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TheCoping Inventory for Stressful Situations (CLS%)led theMultidimensional Coping
Inventory (MCI) in its original form, was developed by Endler and Parker (1990) as a
psychometrically stronger alternative to assessing coping siyipared to prior measures, such
as theWays of Coping Checklist (WC@G) the COPE The CISS is comprised of 48 items, as
opposed to 66 items on the WCC or 60 items on the COPE, making itdiyaskerter than
previously established coping measures. This measure was designdued subscales to assess
problem-focused, emotion-focused, and avoidant-focused coping styles. The’autigoral
validation studies with undergraduates revealed that the CISS msb$aad high internal
consistency reliabilities, withs between .76 and .91 (Endler & Parker, 1990). Furthermore, in
order to assess construct validity for the MCI, the authors exdrtiieeMICl and WCC, which are
based on similar theory for conceptualizing coping; among undergraduatefyuhdythat the
subscales of each measure correlated meaningfully. They also fainghen analyzed jointly,
the resulting factor structure was consistent with the proposedftutee design of the MCI,
reflecting problem, emotion, and avoidant coping orientations (Endler & Ratie90).
Additionally, the authors found support for the multidimensionality of the coping as reddsur
the MCI in that coping scales associated meaningfully with multig@sures of depression,
anxiety, and personality characteristics, as supported in prior wotk,asudepression levels
moderating amount of emotion coping reported (Endler & Parker, 1990). They also famgd str
evidence of multidimensionality of the MCI using factor analysisctvigielded the proposed task,
emotion, and avoidant coping styles (Endler & Parker, 1990). Also of inferggst selection,
comparing results of the Marlow-Crowne Social Desirabilityl&S¢&rowne & Marlowe, 1960)
and the MCI, the authors found that among undergraduates there \gazshiticiation between

social desirability scores and endorsement of task, emotion, or avogfangj on this measure

www.manaraa.com



14

(Endler & Parker, 1990). It also is important to consider potentiatesffof gender on coping
responses to stressors, given differences established that show men and womepoottesimg
different approaches, such that women often report engaging in more emdtenroaant coping,
by nature of social support seeking, than do men (Endler & Parker, 1990).

Additional research using the CISS supports its psychometric pr@pease a
multidimensional measure of coping style among healthy populations hbittim We United
States and internationally. For example, Cosway et al. (2000) excdthi@eeliability, factorial
structure, and predictive validity of the CISS among 730 healthyiSitatbctors and farmers.
These researchers found strong support for the reliability of K88 @nd for the three-factor
structure of coping proposed by Endler and Parker (1990) (i.e., task, emotibay@dance
oriented coping), as well as support for the division of the avoidanceaatieaping scale into
distraction and social diversion subtypes (Cosway et al., 2000).tlbs aso found support for
the predictive validity of the CISS in relation to indicatorspefsonality and psychological
distress, particularly noting replication of neuroticism ratatpositively to emotion-oriented
coping and negatively to task-oriented coping (Cosway et al., 2000). Mordwéhrée-factor
structure of the CISS has been replicated using an Icelandiorvefg¢he measure among 1251
adolescents (Rafnsson, Smari, Windle, Mears, & Endler, 2006). This alsmyfound strong
evidence of the reliability for the CISS scales as wefugber evidence of construct validity as
evidenced by the relationships between the CISS scales andiresea@d neuroticism and
extraversion (Rafnsson et al., 2006). Furthermore, a Japanese veltsierCé$S was examined
using samples of 33 university students and 2550 high school students and wasofound t
demonstrate good reliability and validity as a measure of copitigis population (Furukawa,

Suzuki-Moor, Saito, & Hamanaka, 1993); in particular, this study found msedef content,
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concurrent and predictive validity of the Japanese version of the(C#S3-CISS. Furukawa et
al. (1993) also found support for the proposed three-factor structurepofgcpurportedly
measured by the CISS. Similarly, Boysan (2012) examined a Tuwé&rsion of the CISS among
729 college students and found support for the propose multi-dimensional stnf¢he measure,
as well as evidence of its reliability and validity as a measure of capihgsisample.

Furthermore, studies using the CISS among clinical populations have prodded a
support for the psychometric properties of the CISS and utilith@fmeasure for assessing
multiple aspects of coping style. For instance, among persons with degoessive disorder,
McWilliams et al. (2003) found support for the reliability, validiagnd proposed factor structure
of the CISS. Similarly, Hurt et al. (2011) found support for thabdity and validity of the CISS
as a measure of coping among a large sample of persons with Bakisease. Overall, the
CISS has been shown to be a reliable and valid measure of copieglihy adults across multiple
cultures and in several clinical populations.

Coping responses have been examined among people with TBI, although theesneasur
used to assess coping have not been not well validated for use in thiatipopdior example,
Anson and Ponsford (2006a) assessed coping style among 33 adults witkinigBthe Coping
Scale for Adults (CSA), an Australian measure of coping style, andimedmassociations among
coping style, stress, and emotional adjustment. Similarly, Curran (@000) also used the CSA
in a study of coping comparing 88 TBI patients with 40 serious orthopgdiy ipatients. In a
study looking at post-traumatic stress disorder among persons wehes€BI, researchers
employed the Coping Style Questionnaire in efforts to identify pi@dicof distress and
functioning after injury (Bryant, Marosszeky, Crooks, Baguley, & Gug{#0). Malia et al.

(1995) used the familiar Ways of Coping Checklist to assess capimggea mixed group of adults
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with neurologic disorders involving acquired brain impairment (TBok&ty and various other
causes) and matched controls, and they found the measure to be highlg relthese groups.
This study also described the factor structure for this scale as usednaithoéogically impaired
sample as being relatively consistent with the general copiagtlire, identifying problem-
focused, emotion-focused, avoidance, and wishful thinking coping styles (dtadib, 1995).
Thus, this study provides preliminary support for reliable and vadiasorement of distinct coping
styles among persons with TBI. However, the Ways of Coping Checkliggeneral has
inconsistent psychometric support, which makes it a less desirable option to pudandiiyimg

a psychometrically sound measure of coping among persons with TBI.

Although some studies have examined coping style in this population, theretesl
research to identify a reliable and valid measure of coping in individuals with VBfal) most
studies that have examined coping style in persons with TBI haedtyfalssumed that reliability
generalized from psychometric support established for non-TBI populatubish underscores
the need for the current study to specifically examine thehiéty, validity, and utility of the
CISS for use among persons with TBI (Kieffer & MacDonald, 2011).

Purpose and Hypotheses. Identifying a psychometrically sound measure of coping style

in individuals with TBI is an essential step in expanding our understandihg role of coping
style and TBI recovery. This research has the potential toeimfe TBI rehabilitation programs
through focus on appropriately targeting coping style in psychologicahieeatwhich has shown
some promise in recent research (Anson & Ponsford, 2006a). The stesiyraimed to examine
the psychometric properties of the Coping Inventory for Stresstuht®ins (CISS) as used with
individuals with moderate to severe TBI. It is expected that tB&@ias adequate reliability as a

measure of coping style in individuals with T@lypothesis 1)It was expected that the CISS
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would show a multi-factorial structure of coping style in individuaihh WwBI (Hypothesis 2)
Secondly, this study aimed to examine the relationship between cogmgusd recovery from
TBI, including subjective and objective (functional) well-being outcontegas expected that the
CISS would show sound criterion-related validity, as demonstratecthgingful association with
subjective and functional outcomes following T(Bllypothesis 3)Lastly, it was expected that the
CISS uniquely predicts subjective and functional outcomes following &1 accounting for

injury severity and sociodemographic fact@iypothesis 4)
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CHAPTER 2
METHOD
Participants

Participants were 331 adults (270 men, 61 women) who sustained a raddesatvere
TBI. This study examined archival data for persons with TBI whtiqgaaited in the Southeastern
Michigan Traumatic Brain Injury System (SEMTBIS) researchicWv is part of the Traumatic
Brain Injury Model Systems (TBIMS). Individuals who qualified floe ISEMTBIS research were
at least 16 years old at the time of injury, but for the purposeso$tiudy, individuals were at least
18 years old at the time of participation. Additionally, individualsudeld in the SEMTBIS
research had a medically documented TBI, received treatremaétliated Level-I trauma center
within 24 hours of injury, were discharged to a model system inpaékabilitation facility, and
gave informed consent. Individuals were not included for the SEMTBareh project if they
had mild injuries and did not require inpatient rehabilitation, or if tieel very severe injuries and
would not benefit from inpatient rehabilitation. Therefore, individwath mild or very severe
TBI were not included in this study. Persons also were excludéeirfihjuries resulted from
anoxic encephalopathy or if they were non-English speaking.

Age of the participants ranged from 18 to 90 yellrs@44.0,SD= 13.5). Education of the
participants ranged from 6 to 18 yeaM € 11.9,SD = 2.1). These participants identified
themselves as Caucasian (26.3%), African-American (70.7%), Lat{{10%&p), Native American
(0.9%), or Asian or Pacific Islander (0.6%). Participants coraglétis study between 1 and 15
years after injuryNl = 6.1,SD= 4.9). For most analyses in this study, participants assddsesl a
or more years after injury were combined to form a “chronic” grabs; decision reflected

research showing that the most appreciable gains in recovery following TiBlin¢be first few
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years and that abilities and deficits often stabilize afuttber time points, making comparisons
across recovery times most clinically meaningful among year&, land chronic times.
Assessments with participants for the present study reftess-sectional follow-ups completed

at 1 yearit = 62), 2 yearsn(= 64), 5 yearsn= 93), 10 yearsn(= 61) and 15 years = 51) post
injury, which coincided with the scheduled assessments for the TBEBVI On average,
participants in this study had a Glasgow Coma Scale (GCS)atosalmission of 9.35D = 4.2,
range= 3 to 15), which corresponds to a moderate injury. GCS scores from 13 to 15 typically are
considered to reflect mild injuries; however, research inglictitat persons with GCS scores in
this range who have documented lesions on neuroimaging have neuropsychptofjlea more
similar to persons with moderate TBI (Levin et al., 1987) than uncoatpl mild TBI. Days from
injury to follow commands as indicated from the motor subscale d&@® is considered to be
one of the best indicators of brain injury severity (Elovic, Bag&davyccurullo, 2004). Days from
injury to follow commands in this sample averaged 7.2 d&&< 12.0,range = 0.5 to 99).
Disability ratings at discharge as measured by the DisaBiliting Scale (DRS) averaged 635X

= 2.9, range = 0 to 20). Table 1 presents demographic, injury-related, and psycHosocia
characteristics of the sample.

Measures

Coping Inventory for Stressful Situations (CISS). The CISS (EddlRarker, 1990) is a

48-item self-report measure that uses a 5-point scalent at allto 5 =very much The CISS
provides three 16-item scales to assess specific coping skgsls, Emotion, and Avoidance
coping. The Avoidance scale can be divided into two subscales, Distrastiddocial Diversion.
Although the CISS has not been widely used in TBI research, ties Isas been shown to be a

reliable and valid measure of coping in healthy populations (EndRar&er, 1990) and distressed
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populations (McWilliams et al., 2003). The CISS was the primagsone of interest in this study
to identify a reliable and valid measure of coping among persons with TBI.

Glasgow Coma Scale (GCS). The GCS (Teasdale & Jennet, 19d@49cale used by

medical professionals to assess the degree of consciousness ammagotiracute care patients.
Patients are rated on a multi-point scale in three domaiaesesponse (1 ro responséo 4 =full
responsg verbal response (1 mo responsdo 5 =full responsg and motor response (1ro
responsdo 6 =full responsg GCS scores range from 3 to 15, with a score of 3 indicating coma
or death and a score of 15 indicating full consciousness. GCS sc@r&s D2 indicate moderate
TBI and scores of 3 to 8 indicate severe TBI. In this studyGti8 was used as an indicator of
injury severity.

Post-traumatic amnesia (PTA). PTA refers to the lengthha# that patients experience

confusion and disorientation following TBI during which they cannot remepussits that occur
after the injury. In this study, PTA also was used as an indicator of injury yeBsih GCS and
PTA commonly are used to assess TBI severity (Dawson et al., 2004).

Satisfaction with Life Scale (SWLS). The SWLS (Dienemrions, Larsen, & Griffin,

1985) is a 5-item self-report measure that uses a 7-poipt(dcastrongly disagre¢o 7 =strongly
agreq to assess general life satisfaction based on the perspaatiyjadgment of the individual.
On the SWLS, high scores reflect high life satisfaction. The SWAsSbeen used extensively in
TBI research (Corrigan et al., 2001) and has been shown to be a reliable and valie widé#s
satisfaction in non-medical and medical populations (Arrindell, Meeenye& Huyse, 1991,
Pavot & Diener, 1993). The SWLS was the primary measure of smgj@atil-being in this study.

Disability Rating Scale (DRS). The DRS (Rappaport, Hall, HopkimedleBa, & Dope,

1982) is an 8-item scale that is administered to patients by trained ratesseds iagpairment and
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disability during the recovery process. According to Rappaport and godeg1982), the DRS
assesses four main areas: arousal and awareness, cognitiyet@liéndle self-care functions,
physical dependence upon others, and psychosocial adaptability fgrh@asework, or school.
The DRS is used commonly with TBI and has been shown to bmlaleeand valid measure of
functioning in patients with TBI (Gouvier, Blanton, LaPorte, & Nepomiacd 987; K. M. Hall,
Hamilton, Gordon, & Zasler, 1993). The DRS was the primary measuolgedftive, or functional,
well-being in this study.

Demographic_and other information. Examiners collected information diegaage,

gender, and level of education for all participants.
Procedure

This study adhered to the Wayne State University Instituti@esalew Board guidelines
regarding research using archival data. This study used archialfrdat the Southeastern
Michigan Traumatic Brain Injury System (SEMTBIS) database,ciwhis a comprehensive
longitudinal database associated with the larger Traumatic Byairy IModel Systems (TBIMS)
project. Examiners recruited persons with TBI who met eligibditglifications before patients
were discharged from inpatient rehabilitation. Eligible patients waee informed consent
completed a comprehensive assessment associated with theB&EMject. Patients were
followed for 1, 2, 5, 10, and 15 years post injury, at which times they uadefailow-up
assessments as part of the SEMTBIS project. Patients wageasated monetarily at each time
point.
Analyses

To addressiypothesis Ithe CISS is a reliable measure of coping style among individuals

with TBI), internal consistency of the CISS scales and ovenathsure were assessed using
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Cronbach’s alpha across time since injury (i.e., 1, 2, 5, 10 or 15 years)| f\erdotal sample),
and disability level (i.e., no disability, mild, partial, or moderate-severedAmodel ANOVAs
and post-hoc comparisons also were conducted to compare reliabilityates across these
subsamples and scales. Additionally, the measurement propetties@iSS were assessed using
Rasch analyses, including obtaining estimates of measure reliability.

To addres#lypothesis dmultidimensional structure of the CISS), bivariate correlations
of the CISS scales were assessed to examine the relatianstyg different coping styles and to
see how well the established three-factor structure held up in this populatsch. &elyses also
were conducted to address the dimensionality questions inherent hyplithesis. Models of
interest to compare included the widely accepted three-factor paodalfactorial model, and a
null model.

To addres$lypothesis Fcriterion-related validity), bivariate correlations were conducted
between the CISS scales and both the SWLS and the DRS. To ddiglbesisesis 4incremental
validity), hierarchical multiple regression analyses asseksadility of CISS scales in accounting
for subjective and functional outcomes of TBI after accounting for deapbgr and injury

severity factors.
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CHAPTER 3
RESULTS
Hypothesis 1
Hypothesis Predicted that the CISS has adequate reliability as a neeakooping style
in individuals with TBI.

Classical Test Theory Evaluation of the CI SS Rdliability

Table 2 presents Cronbach’s alpha coefficients and descritistiss of the CISS scales
for the total sample and separately for each of the follow-apsy®verall, for the total sample,
different patterns were observed for the raw scores and nornsatves. The normative scores
indicated that this sample used less Task {0.15) and more Emotioa € +0.36) and Avoidant
(z=+0.27) coping compared to healthy community dwelling men and women. Howetezms
of absolute values (raw scores) on the scales, this sample usedaski/l = 57.3) than Emotion
(M =44.1) and AvoidantM = 41.9) coping, which is consistent with the pattern reported among
the normative sample (Endler & Parker, 1999).

Reliability of the CISS askscale for the total sample as assessed by Cronbach’s alpha wa
.91, indicating excellent reliability (Cicchetti, 1994). Examination ofdis&ibutions of the items
in the Task scale indicate that each item was endorsed dwdafi tange of response alternatives
(i.e., 1 =not at allto 5 =very mucly; as shown in Table 2, the item mean for the scale (3.58, SD
= 0.30) corresponds to a level between “somewhat” and “quite a bitrec@ed item-total
correlations (i.e., discriminant indices) for the Task scale itotiaésample ranged from .47 (Item
1, “In stressful situations, | schedule my time better”) to .@h(124, “In difficult situations, |
work to understand the situation”). Thus, all items far exceededitbaan for retention based

on discriminant indices (DI) > .30 (Nunnally & Bernstein, 1994).
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Reliability of the CISEmotionscale for the total sample as assessed by Cronbach’s alpha
was .89, indicating good reliability. Examination of the distributions oftdms in the Emotion
scale indicate that each item was endorsed across the fullofarggponse alternatives; as shown
in Table 2, the item mean for the scale (2.76, SD = 0.44) correspordievel between “very
little” and “somewhat.” Corrected item-total correlations (igiscriminant indices) for the
Emotion scale in the total sample ranged from .39 (Item 33, flicudt situations, | tell myself
that it will never happen again”) to .66 (Item 19, “In difficulusitions, | become very upset”).
Thus, all items exceeded the criterion for retention based on discriminamsiiDig > .30.

Reliability of the CISSAvoidancescale for the total sample as assessed by Cronbach’s
alpha was .84, indicating good reliability. Examination of the distributadrthe items in the
Avoidance scale indicate that each item was endorsed acrfsl thege of response alternatives;
as shown in Table 2, the item mean for the scale (2.62, SD = 01683@onds to a level between
“very little” and “somewhat.” Corrected item-total correlatigne., discriminant indices) for the
Avoidance scale in the total sample ranged from .30 (Item 23 tréss$ul situations, | go to a
party”) to .59 (Item 13, “In stressful situations, | feel anxious about not being able to.dtga”)

23 was the only item that produced a discriminant index below theiamitéor retention,
discriminant indices (DI) > .30, but item-deleted alpha statistitisated that deletion of this item
would not improve the overall alpha of the scale.

Reliability of the CISDistractionsubscale for the total sample as assessed by Cronbach’s
alpha was .79, indicating acceptable reliability. Examination of gtalalitions of the items in the
Distraction subscale indicate that each item was endorsed dheodsll range of response
alternatives; as shown in Table 2, the item mean for the &8 SD = 0.46) corresponds to a

level between “very little” and “somewhat.” Corrected itenataorrelations (i.e., discriminant
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indices) for the Distraction subscale in the total sample rarrged .6 (Item 44, “In stressful

situations, | take some time off and get away from the smigtio .62 (Item 18, “In stressful

situations, | go out for a snack or meal”). Item 44 was the ontytitat produced a discriminant
index below the criterion for retention, discriminant indices (DIB@, and item-deleted alpha
statistics indicated that deletion of this item would improveotrerall alpha of the scale only by
.01.

Reliability of the CISSSocial Diversionsubscale for the total sample as assessed by
Cronbach’s alpha was .77, indicating acceptable reliability. Exammmatithe distributions of the
items in the Social Diversion subscale indicate that each mirsed across the full range of
response alternatives; as shown in Table 2, the item mean facahe (3.01, SD = 0.42)
corresponds to a level between “somewhat” and “quite a bit.” Gedretem-total correlations
(i.e., discriminant indices) for the Social Diversion subscale irtdts¢ sample ranged from .43
(Iltem 4, “In upsetting situations, | try to be with other people”) to(I&m 31, “In upsetting
situations, | spend time with a special person”). Thus, all iexoseded the criterion for retention
based on discriminant indices (DI) > .30.

CISS Reliability Across Time Since | njury

As part of addressinigypothesis ldescriptive analyses were conducted to examine CISS
reliability across time since injury and demographic charatiesi Table 2 shows the Cronbach’s
coefficient alpha reliabilities for the CISS scales actioss since injury for TBI participants at 1,
2,5, 10, and 15 years post injury and shows scale and item meanddlowssp years and CISS
scales. Among the follow-up years, the Task scale alpha reledbianged between .89 (Year 10)
and .93 (Year 2) (Table 2). Univariate ANOVA indicated that mearesoon the Task scale did

not differ significantly across the follow-up years, with scoergging between 55.20 (Year 15)
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and 59.12 (Year 5) (Table 2). Across time since injury, the Emotada atpha reliabilities ranged
between .86 (Years 2 and 10) and .93 (Year 15) and mean scoresdiftenstgnificantly across
time points, with scores between 41.17 (Year 2) and 45.75 (Year 5e(ZabSimilarly, the
Avoidance scale alpha reliabilities ranged between .80 (Year 15) afMe&91) and mean scores
did not differ significantly across follow-up times, with scoresueen 40.17 (Year 2) 44.47 (Year
1) (Table 2). The reliabilities and scale means for the swéssofthe Avoidance scale, Distraction
and Social Diversion, also were examined. The Distraction subalgdla reliabilities ranged
between .73 (Year 15) and .84 (Year 2) and mean scores differed norcaighifbetween 18.03
(Year 2) and 20.24 (Year 1) (Table 2). The Social Diversion subalgia reliabilities ranged
between .68 (Year 10) and .80 (Years 1, 2, and 5) and mean scores also differed non-significantly
between 13.67 (Year 15) and 15.95 (Year 1) (Table 2). Additionallynalimensional” total
CISS mean score did not differ across the follow-up years and iadjiailities ranged between
.88 (Year 5) and .93 (Years 1 and 15) (Table 2).

Overall, the reliabilities for the CISS scales were good telkrt across all follow-up
year groups, exceeding .90 for Task and .80 for the Emotion and Avoidalree Reiabilities
For the briefer Distraction and Social Diversion subscalesnfekt critically (i.e., .68 to .74)
among the chronic-year participants. Notably, the unidimensionakfal$) scale reliabilities also
exceeded .80 for all follow-up year groups.

CISS Reliability Across Disability Severity

A second series of analyses examined Cronbach’s alpha reksbiitithe CISS as a
function of current level of disability, assessed via Disabiliyifiy Scale (DRS). Participants
were grouped according to DRS categories: No disability{8), mild 6 = 78), partial f = 79),

and moderate/moderate-sevane=(80). Only 9 cases met DRS criteria for “moderately sévere
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disability (DRS 7 — 11); therefore, these cases were combitiethe moderate category. Results
of these analyses are presented in Table 3.

A mixed-model ANOVA with DRS Group as the between-subjects Mariand CISS
Scale as the within-subject variable indicated main effec®®$% Scald-(3, 310) = 20.47p <
.001, partial eta= .12, and DRS Group(3, 311) = 7.15p = .047, partial efa= .03, and a Group
x CISS Scale interactior(6, 620) = 8.39p < .001, partial eta= .08. Figure 1 depicts the
interaction of the CISS scales, converted to Z scores using the normatipeayadad in the test
manual (Endler & Parker, 1999). As depicted in the figure and detaild@ble 3, post hoc
univariate ANOVAs and Tukey testp € .05) for each of the scales indicated that use of Task
coping generally decreased as disability increased, whereasoRrmoping generally increased
as a function of disability, and Avoidance coping was statisfiegjlivalent across the groups.
The group with no disability scored significantly higher on Task coping tha Partial and
Moderate-Severe groups; the Mild group scored higher than Parghlldysgroup; whereas the
Partial and Moderate-Severe groups did not differ significantly. Thapgwith no disability
reported significantly less Emotion coping than did the Partial and Mdi@d8evere groups; there
was a meaningful trend between no disability group reporting lessdinuaiping as compared
to the Mild group |p = .09) and between the Mild group reporting less Emotion coping than the
Moderate-Severe group € .11), but the Partial disability and Moderate-Severe groups wer
statistically equivalent.

The differences between the Cronbach’s coefficient alphas abegsoups were tested
(Charter & Feldt, 1996). Tests comparing differences between dmnslare sensitive to the
absolute magnitudes of the correlations as well as power asdouwidke group sizes; small

differences between high-magnitude correlations will reflacydr differences in variance as
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compared to low-magnitude correlations. For example, the .05 differeneednetorrelations of
.95 and .90 represents 9.2% variance (90.2% — 81.0%), whereas the same dfedifetween
correlations of .55 and .50 represents 5.5% variance (30.2% - 25.0%gforaegalthough most
of the absolute differences were small, Cronbach’s coefficiphtian the Emotion scale for the
Moderate-Severe group (.83) was significantly loygex (05) than among the Mild (.90=.010)
and Partial (.92 < .001) groups. A similar pattern was observed on the Avoidance scatach
coefficient alpha for the Moderate-Severe group (.81) was signifjdamter than that observed
for did the Mild group (.87p = .048), with a similar trend as compared to the Partiabiiiya
group (.96p=.09). Of note, coefficient alpha on the Emotion scale for the grabpwaidisability
(.84) also was significantly lower than that observed for the Nikd .020) and Partiajp(= .001)
disability groups. All other comparisons for the CISS scale alpabilgies across disability
levels were statistically equivalent.

Rasch Analysis of the CISS

Although most analytic approaches require interval level data to itfavences, most
measures used in social science research have not been deweldpatnstrated to meet such
expectations of fundamental measurement. The coping literature iexeception to this
observation. Rasch analyses belong to a family of approaches etassifler ltem Response
Theory (IRT), in contrast to approaches consistent with CldsJieat Theory (CTT).
Theoretically, Rasch modeling differs from traditional CTT approsadnethat models are
developed with the primary goal of establishing an ideal scateintérval level measurement and
examining how well the data fit the model, in contrast to strivindeieelop a model to describe
the data, as with CTT approaches.

In this study, to further addreb/pothesis 1the measurement properties of the CISS in
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persons with TBI were examined using Rasch analyses. Raschingad®ws for examination
of item level and whole measure functioning as well as providingrnrdtion about the
dimensionality of a measure to determine whether the scalesflests a unidimensional measure,
in which the distribution of residuals is relatively normal, or nlik&ly reflects a scale tapping
multiple facets. Examining the dimensionality of the CISS is dfiquaar interest to determine
whether the three-factor structure of the CISS proposed by the authorscédlnéolds up when
stringently examined using Rasch analyses. Alternatively, Rasalysas might provide
information to suggest a different underlying structure of the scatdy, as a unidimensional
model. In a practical sense, Rasch analyses allow for catefuland category evaluation to
determine whether the measure might function better than in rentd@iorm with changes to the
number of items or structure of category response options. For inseswes might lend support
for the current 48-item, five-category CISS item structureckvimcludes Category Inot at
all”), Category 2 “ery little” ), Category 3 “6omewhat”), Category 4 “Quite a bit”), and
Category 5very much”). Alternatively, results might suggest that the CISS might wotiebiét
some items were dropped or some category options collapsed. Ulginla¢egoal of the Rasch
analyses in this study is to improve understanding about how the CISSdydtser as a measure
among persons with TBI and to determine whether the CISS functions ltestriginal form or

if alterations might improve its measurement properties.

In this study, three longitudinal time conditions to assess TBverg were examined: 1
year post injury, 2 years post injury, and chronic time period posyi(Gurl0, and 15 years post
injury). For each time point, Rasch analyses were conducted fooetuh proposed three CISS
scales, Task-oriented coping, Emotion-oriented coping, and Avoidance-oriented).cbpi

addition, Rasch analyses were conducted at each time condition uigiigtains of the CISS in
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order to examine the dimensionality of the CISS comprehensiveliguyparty examining whether
the CISS might actually function as a unidimensional measureisvéhe proposed multi-
dimensional model.

With each set of Rasch analyses, the same general approached/ds assess measure
function and item fit with the model. In many ways, Rasch modediag much an art as a science
in regards to making judgments about which criteria levels to engpley the theoretical basis
for the items or scale and about how to interpret different outpabmcert to understand the
measure function. The Rasch analyses for this study followedeaajdramework outlined by
Bond and Fox (2007) and adhered to certain guidelines and criteria recomrgtitkesk authors,
which are described and cited in this study as encountered. Fetutlys Rasch analysis of the
CISS examinednidimensionalityreliability, targeting andresponse categories

Rasch Analysis of CISS: Chronic (Yearsb, 10, 15), All ltems

Unidimensionality and Model Fit

Two important statistics in Rasch modeling iafé andoutfit. Infit refers to “information-
weighted” or “inlier-sensitive” fit. Infit is a weighted fitaistic of overall performance of an item
or person that is expressed in terms of the (squared) deviation oVexbgmrformance from
expected performance (Linacre, 2002; Wright & Linacre, 1986ifit refers to “outlier-sensitive”
fit. Outfit is an unweighted statistic that reflects the extenvhich outliers are present in the
model and is also expressed in terms of (squared) deviations of abgmmermance from
expected performance. The metrics of infit and outfit siesistire weighted and unweighted
normalized mean-squares, respectively (Linacre, 2002; Wright & Linacre, 1985).

When data are predicted well by the Rasch model, infit and ooéf#En-square values

approximate the expected value of 1.0, with extreme values ranging from ity.ikYhen data
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poorly fit the model (unpredictability), fit statistics are dezahan 1.0, and when data over fit the
model (redundancy), fit statistics are lower than 1.0. Generddips that poorly fit the model
(high fit statistics) are more problematic than items that bivére model (low fit statistics), and
poor infit mean-square values are more problematic than poor oudfit-atgiare values (Wright
& Linacre, 1994). There are no set cut points to determine mmgfitems in general but guidelines
exist to select value ranges based on the purpose of the analysganipte, high stakes analyses
necessitate more stringent cut points than do survey level aa@iysight & Linacre, 1994). In
this study, the CISS was used for measurement of coping among fi@itpand for examining
relationships among coping styles and functional and subjective outcorttesspatients. These
measurement purposes have implications for assessment and predictadrairld functions for
persons with TBI, which make the use of the CISS in this contex¢ mmoortant than that of a
general survey test although involving fewer risks than that of a hallesstesting context.
Therefore, based on expert recommendations, good item infit and outfit mean-squeseveak
selected to range from 0.7 to 1.3 (Fisher, 2007; Wright & Linacre, 1994).

The infit and outfit mean-square values for all 48 items of tHeCIdS at each follow-up
time period are shown in Table 7. The infit and outfit mean-square values fosgeaifc items
at each follow-up time period are shown separately with data k-di@ented coping in Table 8,
data for Emotion-oriented coping Table 9, and data for Avoidance-oriented ¢opliagple 10.
Additional diagnostic data from all Rasch analyses are shown ie Tablincluding person and
item separation ratios and reliability estimates, vari@xgdained by measures, and unexplained
variance explained by first contrast.

For the full (i.e., unidimensional) CISS at the chronic time peatidiems showed good

fit with the model based on infit and outfit mean-square values exceptrfoR&ewhich showed
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slight misfit with an infit mean-square value of 1.31 and outfitmrsguare value of 1.36 (Table
7). Correlations between items and measures were examined by labiedtem Statistics table
in Winsteps (Table 10.1 in the output) for all Rasch analyses conduodi@d study. Items that
reflect the underlying construct assessed by the measure are expectedposhosvand strong
correlations with the measure. Items that do not reflect the yimdpdonstruct of the measure are
expected to show negative or weak correlations, or in the caseativeecorrelations, might
suggest problems with the direction of keying item responses. FolltG¢SS at the chronic time
period, there were no problems with negative or weak correlationged&etitems and measure,
with correlations between .19 (Item 23) and .57 (Item 34).

Variance explained by the measure should approximate 60% or greabediag to
(Fisher, 2007). For the full CISS at the chronic time period, the first factor eepiresthe Rasch
model accounted for 32.8% of the variance in the measure, which altmigbelow the
acceptable range, this value approximated the modeled value of 32.9% (Table 11).

Furthermore, the unexplained variance explained in the first conbfagrinciple
components analysis of residuals should reflect an eigenvalue <cB, wlzonsistent with Rasch
model expectations for measure unidimensionality (Fisher, 2007). Thesindigates the strength
of the largest residual contrast and can be conceptualized as tevatgehgth of that many items
if the contrast were paralleled with the concept of a dimensionthedull CISS at the chronic
time period, this value was 8.1, which was much greater than desired for a unidimemsilenal s

In order to determine if the functioning of this measure might impvatie the deletion
the one slightly misfitting item, these analyses were rerumowitltem 23. Without Iltem 23, the
model accounted for 31.5% of the variance in the measure, which appexkithat modeled

31.6%, both of which remained below the acceptable range. The unexplainedevasiplained
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in the first contrast for this altered model was 8.0, well abovtatiget range. Overall, removal of
Item 23 did not improve the function of the CISS at the chronic timedgand gave no support
for dropping items. Although the generally well fitting items suggettatithe full CISS may
function as a unidimensional measure, the high level residual varigplegned in first contrast
provided evidence against unidimensionality, thus suggesting that thHel88l with all items
functions as a multidimensional measure in this sample.

Reliability

Rasch analyses provide person and item reliability estimatesegadation ratios, which
supplement understanding of reliability data derived from Cronbalgtia @stimates (Fisher Jr.,
1992). CTT treats reliabilities as properties of tests witliouhally acknowledging that test
reliabilities reflect both the construction of the test and thepsaon which the reliability was
evaluated (e.g., the distribution of persons on the construct asseskeddsf)iPerson reliability
(a.k.a. person separation reliability) reflects how well personiagleould be replicated using a
parallel set of items measuring the construct (Bond & Fox, 2007); hrgbhrpeeliability implies
that the measure is able to distinguish among persons with variable ¢ ability and to infer
consistently what persons sore higher and what persons scoreolowes construct of interest
(Bond & Fox, 2007). Person reliability in Rasch analysis is analogo@rdnbach’s alpha
reliability in CTT. Item reliability, which is unique to Rasch analysis, reflects how well item
ordering could be replicated in other similar samples (Bond & Fox, 2a@t);item reliability
means that the measure is able to distinguish items of variffidalty creating an item hierarchy
and to discriminate consistently what items are high difficaitgt what items are low difficulty
(Bond & Fox, 2007). According to (Fisher, 2007), person and item reliabilitynatsts are

categorized as poor (< .67), fair (.67 —.80), good (.81 — .90), very good (.91 — .94gllenexe
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.94) (Fisher, 2007).

The spread of persons or items also can be described using sepeatis, which are
expressed in the metric of test error (root mean square eM&ER Theperson separation index
(or item separation indexkeflects a ratio of true standard deviation for person (or itengyror
standard deviation (RMSE), which statistically parallels tisé&1i Discriminant Ratio. Within the
spread of persons or items, therediseernable stratawhich reflect the number of distinct levels
measurable. Within a given measure, there are about 4 true stdadmtibns, which should be
increased by 1 RMSE to account for measurement error in the diosesvaherefore, significant
differences between measures are determined by 3 RM3#®nPard item separation ratios are
categorized as poor (< 2), fair (2 — 3), good (3 — 4), very good (4 — 5), dieax¢e 5(Fisher,
2007).

The person and item reliability and separation ratio data foruth€ISS at the chronic
time period are shown in Table 11. For these analyses, the persatieapatio was 2.83, with
person reliability of .89, which is good reliability but relativelyaker person separation. The item
separation ratio was 6.82, with item reliability of .98, both of which are excellent.

Targeting

Targeting refers to matching of item difficulty to participability. The Rasch analysis
Item-Person Map produced in Winsteps, also called the Wright Malitafees assessment of how
well item difficulty targets person ability for a specifreasure used with a specific sample. On
these maps (e.qg., Figure 2), the vertical axis represents the giiriéam difficulty and person
ability with high values plotted near the top and low values plottedthedrottom. Items closer
to the top are more difficult than items near the bottom and pectuses to the top have more

ability (stronger endorsement) in regards to the constructsasstdsan persons near the bottom.
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On the map, items are plotted by difficulty on a logit scale, which arewhso@es converted to

a scale with interval properties; persons are plotted by synibati represent either 4 persons (#)
or 1 to 3 persons (.).The symbols M, S, and T denote the mean (Mjdarstaleviation (S) and

2 standard deviations (T) from the mean for persons (left side @hidline) and items (right side
of the midline). “Ability” is reflected from most to leasta€es with the highest scores (at the top
of the map) most easily endorséhreed with or performed correctlythe items. Similarly,
“difficulty” is presented from most to least: Itemsth the highest scores (top of the map) were
most difficult to endorse

Good targeting of difficulty and ability ideally results isyanmetrical spread of items and
persons along the vertical axis of the item person map in Winsteps. According to Baghaei (2008),
to obtain “uniformly precise measurement,” the items should cowede difficulty range, such
that the item difficulties are spaced consistently, theeefew gaps between items, and item
difficulty levels correspond to person ability levels (Baghaei, 200fhen gaps appear between
items or item difficulty levels do not match person ability leveh the item-person map, the
measure under-represents the construct (Baghaei, 2008). When iterargagpsall or item
difficulties correspond well to person abilities, then person aleltymates are more precise,
whereas poor item person matching suggests less precise estiofaperson ability, often
referred to as poor item-person targeting.

Targeting of item difficulty to participant sample ability alisoassessed using precise
indicators of floor or ceiling effects based on sample distribution acrosarte of possible raw
scores. According to McHorney and Tarlov (1995), the scores obtaineshinyde of participants
should span the range of possible scores on the scale, with the sazaple@pproximating the

midpoint of the scale and with less than 15% of the sample obtainihgytrest or lowest possible

www.manaraa.com



36

scores. In the case that a greater percentage of the sagales the highest or lowest possible
scores on the scale, these data would provide clear evidencerg oeflioor effects, respectively.
These frequency data in conjunction with visual examination of thepgegson map provided in
Winsteps are used to make a judgment regarding the targeting afiffemity to person ability

in a respective sample using a specific measure.

The Item-Person Map for the full CISS at the chronic timeopeis shown in Figure
2.Visual examination showed that items and persons were distrilattezt evenly along the
vertical axis, suggesting no major problems with targeting of iterttsnathis sample. However,
the items appeared to represent a relatively narrow rangefictildyf, and so by design, this
measure might not capture a great deal of variance. Yet, wsthethtively homogenous group of
individuals, the limited range of difficulty is not problematic. Additibjwafrequency data
indicated that there were no problems with floor or ceiling effiecthis sample given that less
than 15% of the sample obtained the highest or lowest possible $dokssrfiey & Tarlov, 1995).

Response Categories

According to (Linacre, 1999), persons with increasing ability should hagateyr
probability of performing at higher levels on increasingly diffictdims compared to persons with
decreasing ability. Thereforeategory ordering principlesn Rasch analysis expect that as the
category difficulty increases across the measure, the avabdgg associated with that category
will increase as well, which means that category averagiyadiilould increase monotonically.
Category disorderingpccurs when data depart from this expected pattern acrog®mesefor
particular items. Category disordering overall was assessdldRasch analyses for this study by
examining the observed averages depicted in Table 3.2 of Winsteps outghtanéhthe “mean

of measures in category.” Item-level category disorderingasssssed in these Rasch analyses by
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examining data from Table 2.6 of Winsteps output, which graphicallytdepicategory response
options in increasing numerical sequence of observed averages foratagiry per item of the
scale (expected progression = 12345).

For the full CISS at the chronic time period, the categoriesasece monotonically, so
there was no evidence of category disordering overall; i.e., catégery2), category 2 (-.22),
category 3 (.01), category 4 (.18), category 5 (.35). However, at andt@nthere was some
category disordering with the following items departing from theeetqul progression (12345):
Item 12 (12435), Item 42 (13245), Item 43 (13245), and Item 48 (12354). To deterotors fa
that may be driving the disorder, count data, fit statistics, aedaat disordering were examined
for items in question. Overall, there were five items (6, 9, 23, 2AvdiT)ow count data (fewer
than 10 responses per category per item), but there were no consistdatacross these data to
indicate need for collapsing categories. For instance, Categongtlat‘all’) had two items with
low count data, Category 2u€ry little") had one item, Category 3§6mewha) had zero items,
Category 4 (Guite a bit) had two items, and Category 5/€ry much) had one item. Also, the
slightly disordered items did not have serious problems with fisstat Overall, the evidence
did not lend support for dropping any items.

Threshold disorderings also of importance for assessing the functioning of response
categories. Linacre (1999) describes threshold disordering as éprobability of endorsing a
particular category does not increase monotonically as expetatisiere¢o the difficulty of the
category. For all Rasch analyses in this study, threshold disordesmgssessed by examining
the Andrich thresholds (a.k.a. step thresholds) data depicted in Table B/idstéps output.
Andrich thresholds are Rasch rating scale structure parantetersftect probability of observing

a category, and are also called Taus, Deltas, and step calibrdtesesvalues reflect the difficulty
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in observing a category (i.e., rarity of occurrence, not the diffiof performing it). In the absence
of threshold disordering, Andrich thresholds should increase at each seliyibigher threshold;
for example, the value of the Category 4 and 5 threshold should be gheat¢ine value of the
Category 3 and 4 threshold. Each threshold value represent an absolute value for tlilgipsobab
of observing the categories examined; therefore, the desired monatogiession of threshold
values should increase at each sequential threshold, such that thefuaki¢hreshold between
Categories 1 and 2 should be smaller than the value of the threshvéeb&lategories 2 and 3
and so on with each sequential threshold value.

For the full CISS at the chronic time period, the Andrich thresholdisali increase as
expected, as shown in Figure 3, suggesting that participants had diféidtergntiating among
the category options. In this case, the Andrich thresholds increasezkbetequential categories
as .44 (Category 1 and 2), -.69 (Category 2 and 3), .28 (Category 3 and 403aftchtegory 4
and 5). The threshold values for Category 2 and 3 (-.69) is greateththaalue for Category 1
and 2 (.44) and the threshold for Category 3 and 4 (.28) is greater thatuthéovaCategory 4
and 5 (-.03), which violate the expectation for values to increase maocedtprand provide
evidence of threshold disordering.

These data suggest that individuals in this sample had difficufgrehitiating among the
response categories. However, given that there were no problemst\sittigtics or category
disordering overall, no further action was warranted to address threshold disordering.

Rasch Analysis of CISS: Chronic (Years5, 10, 15), Task scale

Unidimensionality and Model Fit
The infit and outfit mean-square values for the 16 items on the TASISoriented coping

scale are shown in Table 8. Additional diagnostic data for thest Raalyses are shown in Table
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11. For the Task scale at the chronic time period, all items shgeastfit with the model based
on infit and outfit mean-square values except for Item 1, which shdigéd misfit with an infit
mean-square value of 1.39 and outfit mean-square value of 1.45 (Table B)isFswale, there
were no problems with negative or weak correlations between aedseasure, with correlation
values ranging between .51 (Item 6) and .64 (Item 41).

For the Task scale at the chronic time period, the first faefpesenting the Rasch model
accounted for 41.3% of the variance in the measure, which although veell ted acceptable
range, this value approximated the modeled value of 42.2% (Table 11). &wmctie, the
unexplained variance explained in the first contrast was 1.9, whichlosv ibe desirable
maximum value of 3. With the removal of misfitting Item 1, the rawavee explained by the
measure only improved to 42.0% and the variance explained in the firsstafitt not change,
lending no support for dropping items. Overall, the generally acceptable fitting iteims GISS
Task-oriented coping scale and the desirable level of unexplainadaain first contrast provide
evidence for unidimensionality of the Task-oriented coping scale in this sample.

Reliability

The person and item reliability and separation ratio data fordkk scale at the chronic
time period are shown in Table 11. For this measure, the persontsepeaio was 2.24, with
person reliability of .83, which is good reliability but relativelyaker person separation. The item
separation ratio was 3.96, with item reliability of .94, whichoisstdered very good reliability and
good item separation.

Targeting

The Item-Person Map for the Task scale at the chronicgamed is shown in Figure 4.

Visual examination of this map showed that the distribution of petsitity avas skewed, such
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that there were more persons who reported high levels of Task caipirty than there were
persons who reported low levels of Task coping ability. This map latswesl that the distribution
of item difficulty was constrained around the average level atditf. Therefore, the Task scale
items did not appear to assess adequately the full range of pdiBon persons reporting high
levels of task coping were not differentiated from those reportingagedevels of task coping
using these items. Additionally, the limited range of difficulty cegd by these items suggested
that in the chronic time period after TBI, the Task scale by desigint mot capture a meaningful
amount of variance. Note, however, that frequency data supplied no evadesiear ceiling or
floor effects in this sample as less than 15% of the sample obtained the hidhestsbipossible
scores.

Response Categories

For the Task scale at the chronic time, the categories indreas®tonically, so there was
no evidence of category disordering overall; i.e., Category 1 (-.48), Catzgot9), Category 3
(.18), Category 4 (.67), Category 5 (1.30). At an item level for tl@asowre there was slight
category disordering for items 26 (21345). To determine factors niagt be driving the
disordering, count data, fit statistics, and category disorderingexamgined for Item 26. Overall,
there were three items (6, 27, 47) with low count data, but theeernweconsistent trends across
these data to indicate need for collapsing categories. Also, gh#\shilisordered Item 26 did not
have any problems with fit statistics. Overall, there was agar to drop items or collapse
categories.

Looking at threshold disordering for the Task scale at chronic tim@itiéch-thresholds
did not increase as expected, suggesting that participants had diffi¢tdtgntiating among the

category options. In this case, the Andrich thresholds increased betwaentsd categories as -
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.19 (Category 1 and 2), -.98 (Category 2 and 3), .47 (Category 3 aamtbl49 (Category 4 and
5). These values did not increase monotonically and suggest thatipaats struggled to
differentiate among response categories.

Rasch Analysis of CISS: Chronic (Years5, 10, 15), Emotion scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items on th8 Ei8otion-oriented
coping scale are shown in Table 9. Additional diagnostic data for these Rasch analgbesvar
in Table 11. For this measure, all items showed good fit witlnibdel based on infit and outfit
mean-square values except for Item 33, which showed slight migfiawinfit mean-square value
of 1.36 and outfit mean-square value of 1.59 (Table 9). For this scaeweerr no problems with
negative or weak correlations between items and measure, witlatornrgalues ranging between
46 (Item 33) and .66 (Item 38).

The first factor representing the Rasch model accounted for 41.29¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 41.8% (Table 11). For this scale, the unexplained With the removwaisfifting Item 33, the
raw variance explained by the measure only improved to 42.5% and the variance expl&ieed in t
first contrast changed to 2.0, lending no support for dropping items. Overaljjetterally
acceptable fitting items on the CISS Emotion-oriented coping sodléh& desirable level of
unexplained variance in first contrast suggest that the Emotion-oriempety scale functions as
a unidimensional measure in this sample.

Reliability

The person and item reliability and separation ratio data fd&rtiegion scale at the chronic

time period are shown in Table 11. For this measure, the persontsepeaio was 2.13, with
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person reliability of .82, which is considered good reliability buatretly weaker person
separation. The item separation ratio was 5.13, with item rélabf .96, both of which are
considered excellent values.

Targeting

The Item-Person Map for the Emotion scale at the chronicgamed is shown in Figure
5. Visual examination of this map showed that the distribution of persoty aals skewed, such
that there were more persons who reported lower levels of Envofpomg than there were persons
who reported higher levels of Emotion coping. This map also showed thapribad of item
difficulty reflected well the person ability distribution in the averesygge of emotion coping but
that the items did not capture the more extreme high and low lefvelsiotion coping ability
represented in this sample of participants. Overall, the Emotiale gems appeared to not
adequately assess the full range of variance in emotion coping. Usirggdhe, persons in this
sample with extreme high and low levels of emotion coping were notdiffdtentiated from
those with emotion coping levels in the moderate range. As showrmei@IES full measure and
Task scale results, the Emotion scale by design did not appegttweca meaningful amount of
variance. However, there was no clear evidence for ceiling ordftemts based on frequency data
at the extreme scores for this sample.

Response Categories

For the Emotion scale at the chronic time, the categories setteaonotonically, so there
was no evidence of category disordering overall; i.e., Category 1 (C&iggory 2 (-.42),
Category 3 (-.10), Category 4 (.21), Category 5 (.47). At an itemflevidlis measure there was
no category disordering. These data suggest that higher averagmnemmagping ability

corresponded with higher category rating in this sample (Linacre, 199&)al no items on the
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Emotion scale at chronic time had low count data. Taken together, the count détatatistics
indicated no need to drop items for the Emotion scale at chronic time.

Looking at threshold disordering for the Emotion scale at chronic tinee Ahdrich-
thresholds did not increase as expected, suggesting that participhuiffibalty differentiating
among the category options. In this case, the Andrich thresholds irtiestsecen sequential
categories as .21 (Category 1 and 2), -.66 (Category 2 and 3), .36 (C&eguty4), and .09
(Category 4 and 5).

Rasch Analysis of CISS: Chronic (Years5, 10, 15), Avoidance scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items on th8 &i®idance coping
scale are shown in Table 10. Additional diagnostic data for thesé Raatyses are shown in
Table 11. All items showed good fit with the model based on infit and mgan-square values,
indicating that all 16 items had excellent fit for the Avoidance scale.

Correlations among items and measure were examined by looking legrth&tatistics
table (Table 10.1) in Winsteps output. For this scale, there wer@blemrs with negative or weak
correlations between items and measure, with correlation vaogsg between .37 (Item 23)
and .58 (Item 12).

The first factor representing the Rasch model accounted for 37.@8%¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 38.1% (Table 11). Additionally, the unexplained variance explained ifirtheontrast was
2.5, which was below the desirable maximum value of 3. Overall, théexdéting items on the
CISS Avoidance scale and the desirable level of residual varimrtioe first contrast suggested

that the Avoidance scale functions as a unidimensional measure in this sample.
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Reliability

The person and item reliability and separation ratio datahBbiAvoidance scale at the
chronic time period are shown in Table 11. For this measure, thenpsgparation ratio was 1.81,
with person reliability of .77, which is considered fair reliapiind poor person separation. The
item separation ratio was 6.74, with item reliability of .98, both of which are coedidgcellent
values.

Targeting

The Item-Person Map for the Avoidance scale at the chromécggeriod is shown in Figure
6. Visual examination of this map showed that the distribution of pefsitity avas slightly
skewed, such that there were slightly more persons who reportaddeeds of Avoidance coping
than there were persons who reported higher levels of Avoidance copingndmislso showed
that the distribution of item difficulty fully captured the uppeargea of person ability but did not
fully capture the lower range of person ability for avoidance coping. In other vpand®ns with
the lowest level of avoidance coping were not differentiated ugatlg this scale from persons
with moderate levels of avoidance coping. Therefore, within this sample, the Avoidaecdidca
not appear to capture a meaningful amount of variance of avoidance copityg ldbte that
frequency data did not indicate clear ceiling or floor effestiea people in this sample scored at
the extreme ranges on this measure.

Response Categories

For the Avoidance scale at the chronic time, the categoriesased monotonically, so
there was no evidence of category disordering overall; i.e., Catégerys), Category 2 (-.36),
Category 3 (-.13), Category 4 (.09), Category 5 (.25). Levels of amamdzoping increased with

category ratings in this sample. At an item level for this sueathere was slight category
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disordering for Item 48 (12354). To determine factors that may be dthendjsorder, count data,
fit statistics, and category disordering were examined for Iter®4&rall, there were two items
with low count data (9, 23), but these items did not have any prokginét statistics. Based on
these data, there was no strong reason to drop items or collapse categoriesreg. this ti

Looking at threshold disordering for the Avoidance scale at chronic timaeAndrich-
thresholds did not increase as expected, suggesting that participhuiffibalty differentiating
among the category options. In this case, the Andrich thresholds irtiestsecen sequential
categories as .43 (Category 1 and 2), -.56 (Category 2 and 3), .27 (C&eguiyd), and -.14
(Category 4 and 5).

Rasch Analysisof CISS: Year 1, All Items

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 48 items on {8 @te shown in Table 7.
Additional diagnostic data for these Rasch analyses are showlm Th Most items showed
good fit with the model based on infit and outfit mean-square valwepesor Items 4, 6, 9, 23,
43, and 45, which showed misfitting infit mean-square values between 0.8484ndnd outfit
mean-square values between 0.66 and 1.91 (Table 7). For this scale eiteen® wroblems with
negative or weak correlations between items and measure, witlatornrgalues ranging between
.15 (Item 6) and .52 (Items 18 and 37).

The first factor representing the Rasch model accounted for 31.99¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 32.4% (Table 11). The unexplained variance in first contrast was 8.3) wkeeeded the
desirable maximum value of 3.

In order to determine if the CISS might function better as ssuneawith the deletion of
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misfitting items, Rasch analysis was repeated for Yeatet dfopping items 4, 6, 9, 23, 43, and
45. With these dropped items, the model accounted for 31.0% of the vanathee measure,
which falls below the desired 60% level and falls below the modelle@ wd 31.6%, and the
variance explained in first contrast was 7.3. Taken together, theseutgest that the CISS as
one measure did not improve in function with the deletion of items ithatod fit perfectly well.
Therefore, there was no strong reason to drop items.

Overall, these data suggest that most items in the full CI&Surefit well and those items
with slight misfit still contributed positively to the overall fuimn of the measure. In regards to
dimensionality, the high level of variance explained in the firstrashtwas inconsistent with
expectations for a unidimensional model, which suggested that the CIS8aatdltgr TBI likely
functions as a multidimensional measure.

Reliability

The person and item reliability and separation ratio datehtofull CISS at Year 1 are
shown in Table 11. For this measure, the person separation ratkb89asvith person reliability
of .89, which is considered good reliability and fair person separationtérheseparation ratio
was 4.53, with item reliability of .95, which is considered excellent reliabiitiveery good item
separation.

Targeting

The Item-Person Map for the full CISS at Year 1 is showngarE 7. Visual examination
of this map showed that the distribution of person ability formedasively narrow band around
the average level of ability. The distribution of item difficuleflected a similarly narrow band
around the average difficulty level. Therefore, although these itemsaplyred a narrow range

of overall coping ability, the measure adequately captured thengarrapresented in this rather
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homogenous participant group. However, in general, the measure did not appesesigied in
such a manner as to capture a wide range of variance in copmgAgtditional consideration of
frequency data indicated no problems with ceiling or floor effects in this sample.

Response Categories

For the full CISS at Year 1, the categories increased monotgnisallthere was no
evidence of category disordering overall; i.e., category 1 (-.56), cgt@ger22), category 3 (-
.02), category 4 (.21), category 5 (.43). At an item level for this measueawhsrslight category
disordering for Item 7 (12435), Item 9 (12435), Item 41 (13245), and Item 47 (1345).
determine factors that may be driving the disorder, count datatafisties, and category
disordering were examined for these items. Overall, 22 of theed® ihad low count data (i.e.,
items 2, 3, 6, 9, 15, 18, 20, 21, 23, 24, 25, 26, 27, 28, 35, 39, 40, 41, 42, 43, 45, 47). Across these
items, each category had the following number of items total with low count da¢goBat (12
items), Category 2 (13 items), Category 3 (1 item), Categobyiters), Category 5 (4 items).
These data suggested that low count data may have accounted &tetjoeycdisordering in items
9, 41, and 47. Of the four disordered items, only Item 9 had problems with fit statistias tii&ve
prevalence and trends in low count data and the lack of clear eviokpoer fit for disordered
items, there was no strong reason to drop specific items. Howeese, data suggested that the
measuremight benefit from collapsing Categories 1 and 2 given the consistent trend in low count
data for these categories at Year 1 in this sample; however category functiconaideration of
collapsing categories must be considered in regard to utilibgga@ll time points as used in this
study.

Looking at threshold disordering for the CISS at Year 1, the Andrigsttioids did not

increase as expected, suggesting that participants had diffidténedtiating among the category
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options. In this case, the Andrich thresholds increased between salquatdgories as .15
(Category 1 and 2), -.73 (Category 2 and 3), .20 (Category 3 and 4), andt&$(Z4d and 5).

These values did not increase monotonically and suggested that patsidizal particular

difficulty differentiating among categories. Threshold disordering nagbount, in part, for some
of the category disordering described above.

Rasch Analysisof CISS: Year 1, Task scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items on Takka&aeashown in Table
8. Additional diagnostic data for these Rasch analyses are shown in Table 11. Moshiverad
good fit with the model based on infit and outfit mean-square valuepteiocdtems 6, 43, and
46, which showed misfitting infit mean-square values between 0.68 and 2.03 ahdneati-
square values between 0.77 and 1.92 (Table 8). For this scale, thher@avproblems with
negative or weak correlations between items and measure, witlatornrgalues ranging between
.35 (Item 6) and .68 (ltem 26).

The first factor representing the Rasch model accounted for 43.29¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 44.1% (Table 11). The unexplained variance explained in the firsasbmtas 2.2, which fell
below the desirable maximum value of 3 and suggested that the Tadskascéear 1 was
unidimensional.

In order to determine whether the Task scale might functionrlzstte measure with the
deletion of misfitting items, Rasch analysis was repeated dar Y after dropping Items 6, 43,
and 46. With these dropped items, the model accounted for 46.2% of the variance in the measure,

which fell below the desired 60% level and fell below the modeled valuE’.1%, and the
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unexplained variance in first contrast was 2.1. Although dropping thesantgnoved the amount
of variance explained in the measure, the total value std#l edow expectations for good
measurement. Taken together, these data suggested that the Tasttidseceot meaningfully

improve in function with the deletion of items that did not fit paiyewell. Therefore, there was
no strong reason to drop items.

Overall, these data suggested that most items in the TdsKisaeell and removal of those
items with slight misfit did not greatly improve the overalldtion of the measure. In regards to
dimensionality, the low level of variance explained in the first eshtvas consistent with
expectations of a unidimensional measure.

Reliability

The person and item reliability and separation ratio data fordkk 3cale at Year 1 are
shown in Table 11. For this measure, the person separation ratio wagtl.p2rson reliability
of .85, which is good reliability and fair person separation. The #eparation ratio was 3.14,
with item reliability of .91, which is very good reliability and good item sepamati

Targeting

The Item-Person Map for the Task scale at Year 1 is shotgure 8. Visual examination
of this map showed that the distribution of person ability was velgtskewed, such that there
were more persons with extremely high levels of task coping athifity there were persons with
extremely low levels of task coping ability. In contrast to the relativeaspof person ability, the
distribution of item difficulty was relatively constricted arouhd moderate or average range of
task coping. Consequently, these items did not capture the varianeeson @bility at either
extreme end of spectrum. In particular, these items did a poor giferentiating persons with

very high levels of task coping ability from persons with moderdtegi levels of task coping
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ability. Overall, these items did not adequately target the rah@sk coping ability represented
in this sample and in general did not capture a wide range aiearin task coping. However,
frequency data did not provide evidence of clear ceiling or flo@ceffas few persons in the
sample obtained the highest or lowest scores.

Response Categories

For the Task scale at Year 1, the categories increased onaradty, so there was no
evidence of category disordering overall; i.e., category 1 (-.7@gaey 2 (-.32), category 3 (.16),
category 4 (.68), category 5 (1.39). Levels of task coping increadedhigiter category ratings
in this sample. At an item level for this measure thereshgbkt category disordering for Item 2
(21345), Item 6 (21345), and Item 46 (13245). To determine factors thabendyiving the
disorder, count data, fit statistics, and category disordering wanaiieed for these items. Overall,
12 of the 16 items had low count data (i.e., ltems 2, 6, 15, 21, 24, 26, 27, 39, 41, 42,443, and
Across these items, all low count data were for Category teit®) or Category 2 (10 items).
These data suggest that low count data may have accounted faetimcaisordering in Items
2 and 6. Of the three disordered items, Items 6 and 46 had problemg st#igtics. Given the
trends in count data, low count data may have accounted for the wehcdéegory disordering.
However, the misfit in disordered Items 6 and 46 also suggested that these itentsanediden
a poor fit for the scale irrespective of category functioningteBo this possibility, the analysis
was rerun without Items 6 and 46; however, deletion of these itemstdndprove the functioning
of the measure in any of the domains discussed and actuallyetbwie amount of variance
explained in the measure to 12.3%. Overall, these data suggested Tresktiseale might benefit
from collapsing Categories 1 and 2 given the consistent trend in low @iarfbdthese categories

at Year 1 in this sample.
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Looking at threshold disordering for the Task scale at Year 1, tldeich thresholds did
not increase as expected, suggesting that participants had difficiiésentiating among the
category options. In this case, the Andrich thresholds increaseddmesgquential Categories as
-.42 (Category 1 and 2), -1.09 (Category 2 and 3), .21 (Category 3 and 4), and 1e80r{Ca
and 5). Threshold disordering might have accounted, in part, for the categodedisy described
above.

Rasch Analysisof CISS: Year 1, Emotion scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items on Emateda are shown in
Table 9. Additional diagnostic data for these Rasch analyseb@na $n Table 11. Most items
showed good fit with the model based on infit and outfit mean-square wdoegt for Items 19
and 45, which showed misfitting infit mean-square values between 0.60 and 1d@famdean-
square values between 0.57 and 1.81 (Table 9). For this scale, thher@avproblems with
negative or weak correlations between items and measure, witlatornrgalues ranging between
43 (Item 28) and .69 (Item 19).

The first factor representing the Rasch model accounted for 41.99 wétiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 42.4% (Table 11). The unexplained variance explained in the first donaa®.2, which was
below the desirable maximum value of 3.

In order to determine if the Emotion scale might function bettes aneasure with the
deletion of misfitting items, Rasch analysis was repeateWdar 1 after dropping Iltems 19 and
45. With these dropped items, the model accounted for 39.8 % of the vanaheemeasure,

which was below the desired 60% level and the modeled variance of 4h8%he unexplained
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variance in first contrast was 2.1. Taken together, these data sdgipastine Emotion scale did
not improve in function with the deletion of items that did not fifgmtly well. Therefore, there
was no strong reason to drop items.

Overall, these data suggested that most items in the Emotion scale &hdétlose items
with slight misfit still contributed positively to the overall fuimn of the measure. In regards to
dimensionality, the low level of variance explained in the first eshtvas consistent with
expectations of a unidimensional measure.

Reliability

The person and item reliability and separation ratio dateh@Emotion scale in Year 1
are shown in Table 11. For this measure, the person separation asti@.1b with person
reliability of .82, which is good reliability and fair person sepamtThe item separation ratio
was 3.94, with item reliability of .94, which is very good reliability and good item asgpar

Targeting

The Item-Person Map for the Emotion scale at Year 1 is showngureF9. Visual
examination of this map showed that the distribution of person abilig/ faidy normally
distributed in this sample, such that most persons were in th@avaraye whereas a few persons
were in the high and low ranges of ability. Conversely, item difficwas not well distributed
across the full range of emotion coping and appeared to capture vamanedtioin the moderate
range; also, item difficulty appeared to target only a few leselEmotion coping rather than a
continuum of emotion coping, even within the average or moderate range.|Qbes® items
appeared to do a poor job targeting the full range of emotion coping repdesetiies sample.
Item difficulties poorly estimated persons with high and low leeélsmotion coping as shown

by the clusters of person symbols (e.g., XX) on both of the high anends/of the map that were
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not matched with items of corresponding difficulty levels. However, densiion of frequency
data gave no support for clear ceiling or floor effects given thatrféman 15% of the sample
obtained the highest or lowest possible scores.

Response Categories

For the Emotion scale at Year 1, the categories increase momtiigrso there was no
evidence of category disordering overall; i.e., Category 1 (-.78), CgtBder5), Category 3 (-
.10), Category 4 (.19), Category 5 (.66). Levels of emotion coping incredbechtegory ratings
in this sample. At an item level, there was slight categomyrdising for Item 16 (12435). To
determine factors that may be driving the disorder, count datatafisties, and category
disordering were examined for this item. Overall, 3 of the Ifisthad low count data (25, 28,
and 45) and there were no consistent trends for low count categorie$it Rtatistics for Item 16
were not problematic. Taken together, there was no strong evidersr®pping Item 16 or for
altering categories.

Looking atthreshold disorderindor the Emotion scale at Year 1, the Andrich-thresholds
did not increase as expected, suggesting that participants had diffi¢tdtgntiating among the
category options. In this case, the Andrich thresholds increased betwaentsd categories as -
.18 (category 1 and 2), -.57 (category 2 and 3), .46 (category 3 and 4), and .29 (category 4 and 5).

Rasch Analysisof CISS: Year 1, Avoidance scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items on B8 Bvoidance scale are
shown in Table 10. Additional diagnostic data for these Rasch asayseshown in Table 11.
Many items showed good fit with the model based on infit and outfanssguare values.

However, Items 4, 9, 18, 23, and 37 were somewhat misfitting for the sl misfitting infit
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mean-square values between 0.65 and 1.45 and outfit mean-square values between 0.60 and 1.68.
For this scale, there were no problems with negative or weakiatmns between items and
measure, with correlation values ranging between .42 (Item 35) and .70 (Item 18). Thetdirst fa
representing the Rasch model accounted for 43.4% of the variaheenmeasure, which although
below the target 60% range, this value approximated the modeled vdl8®%d (Table 11). The
variance explained in first contrast was 2.5, which was below the desirableunaxetue of 3.

In order to determine if the Avoidance scale might function beex measure with the
deletion of misfitting items, Rasch analysis was repeated for Yearrdedfging Items 4, 9, 18,
23, and 37. With these dropped items, the model accounted for 41.7% of theevanidhe
measure, which was below the desired 60% level and below the mactziEd, and the
unexplained variance in first contrast was 2.1. Taken together, taaesuggest that the
Avoidance scale did not improve in function with the deletion of itemtsdidanot fit perfectly
well. Therefore, there was no strong reason to drop items.

Overall, these data suggested that most items in the Avoidaaleefisavell and those
items with some misfit still contributed positively to the olldtanction of the measure. In regards
to dimensionality, the low level of unexplained variance in the fostrast was consistent with
expectations of a unidimensional measure.

Reliability

The person and item reliability and separation ratio data for the Avoidance scalarih Y
are shown in Table 11. For this measure, the person separation asti@.2b with person
reliability of .83, which is good reliability and fair person sepamtThe item separation ratio
was 4.73, with item reliability of .96, which is excellent reliability and very goad geparation.

Targeting
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The Item-Person Map for the Avoidance scale at Year 1 isrshowigure 10. Visual
examination of this map showed that the distribution of person abilig/ faidy normally
distributed in this sample, such that most persons were in the avarggewhile a few persons
were in both the high and low ranges of ability. However, item difffavas poorly distributed in
that items did not capture the full range of avoidance coping. Iterouthyf targeted primarily the
moderate range of avoidance coping and within this range items did not &ppiféerentiate
well persons with varied levels of ability. In other words, thesas appeared to target only a few
levels of moderate avoidance coping rather than targeting differegls|of avoidance coping
across the full range of average ability, let alone achesiitl range of ability in general. Overall,
the items of the Avoidance scale poorly targeted variabilityoping. However, frequency data
did not provide evidence of ceiling or floor effects as few persortsersample obtained the
highest or lowest possible scores.

Response Categories

For the Avoidance scale at Year 1, the categories increasedanmadly, so there was no
evidence of category disordering overall; i.e., category 1 (-.94), cst@gerdl), category 3 (-
.15), category 4 (.24), category 5 (.51). Levels of avoidance coping ingnedlkdnigher category
ratings in this sample. At an item level for this measure thareslight category disordering for
Item 9 (12435) and Item 44 (13245). To determine factors that may be driving the disorder, count
data, fit statistics, and category disordering were examineddsetitems. Overall, 7 of the 16
items had low count data (i.e., items 3, 9, 18, 20, 23, 35, 40) and there veemesistent trends
for low count categories. Item fit statistics were not problgrfor Items 3, 20, 35, or 40, but
Items 9, 18, and 23 were slightly misfitting. However, deletion ofmtirsfitting items did not

improve the scale function, as described above. Therefore, therewa®ng reason at the time
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to drop slightly disordered items or to alter categories.

Looking at threshold disordering for the Avoidance scale at Year 1,rnttiech thresholds
did not increase as expected, suggesting that participants had diffi¢tdtgntiating among the
category options. In this case, the Andrich thresholds increased hete@eential categories as
.12 (Category 1 and 2), -.83 (Category 2 and 3), .35 (Category 3 aamttl487 (Category 4 and
5).

Rasch Analysisof CISS: Year 2, All Items

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 48 items on t88 &ite shown in Table 7.
Additional diagnostic data for these Rasch analyses are shovable I1. Many items showed
good fit with the model based on infit and outfit mean-square vaheegever, nine items (7, 8,
13, 23, 27, 39, 41, 45, 47, 48) showed misfit, with infit mean-square values betweemd01603a
and outfit mean-square values between 0.61 and 1.80 (Table 7). For lbjsttss@ were no
problems with negative correlations between items and measuresomighation values ranging
between .08 (Iltem 25) and .59 (Item 27). However, some of these (g8, 25, 45) had
relatively weak correlations with the measure, with correlations as lod8as

The first factor representing the Rasch model accounted for 32.3% wétiance in the
measure, which although below the target 60% range, this value maximized the modeletl value o
32.3% (Table 11). The unexplained variance in first contrast was 8.3, edtebded the desirable
maximum value of 3 and provided evidence against unidimensionality of the full CISSr&. Yea

In order to determine if the CISS might function better as asuneawith the deletion of
all possible misfitting items, Rasch analysis was repdatédear 2 after dropping items with any

evidence of misfit (7, 8, 13, 23, 27, 39, 41, 45, 47, 48). With these dropped items, tie mode
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accounted for 31.7% of the variance in the measure, which falls bedosesired 60% level and
approximates the modeled 31.8%, and the unexplained variance in first covasast.3.
Furthermore, of the items with low correlations with the meadtems 7, 13, and 45 also had
problems with fit statistics. Therefore, these analyses weeus@ with deletion of only Items 7, 13
and 45 to determine if the measure function might be improved; wik thedetions, the amount
of variance explained by the measure was 33.0%, which is lower thate#he@alue of 60% and
approximates the modeled value of 33.1%. Taken together, these data suggéestedull CISS
does not improve greatly in function with the deletion of items deahot fit perfectly well.
Therefore, there was no strong reason to drop items.

Overall, these data suggested that many items in the 8 @i well and those items with
some misfit still contributed positively to the overall functiontibé measure. In regards to
dimensionality, the high level of unexplained variance in the first cgtntvas inconsistent with
expectations of a unidimensional measure and suggested that the CI&& tlidction as a
unidimensional measure at 2 years after TBI.

Reliability

The person and item reliability and separation ratio datehtofull CISS at Year 2 are
shown in Table 11. For this measure, the person separation ratioS®asith person reliability
of .87, which is good reliability and fair person separation. The geparation ratio was 4.53,
with item reliability of .95, which is excellent reliability and very good iteapasation.

Targeting

The Item-Person Map for the full CISS at Year 2 is shown in Eigylir Visual examination
of this map showed that the distribution of person ability was sligiktiyved, such that most

persons had moderate or average range coping ability with slightly peesens in the lower
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ranges of coping ability than persons in the higher ranges of coping.abdih distribution
appeared constrained around the moderate range of item difficultgid not capture the full
range of coping variance; however, item difficulty targeted mogshefvariance seen in this
sample. Frequency data also indicated that there were no problgnteiNng or floor effects in
this sample.

Response Categories

For the full CISS at Year 2, the categories increased monotgnisallthere was no
evidence of category disordering overall; i.e., Category 1 (-.52), CgtBder28), Category 3 (-
.03), Category 4 (.14), Category 5 (.35). Higher levels of coping correspattiddgher category
ratings in this sample. At an item level for this measure thar® category disordering for the
following 13 items: Item 1 (12435), Item 8 (13245), Item 10 (12354), Item 13 (1428%),16
(13245), Item 17 (13425), Item 21 (13245), Item 25 (13245), Item 30 (13245), Item 32 (13245),
Item 40 (13245), Item 45 (13254), and Item 48 (12435). To determine factors that may be driving
the disorder, count data, fit statistics, and category disorderingexarained for these items.
Overall, 29 of the 48 items had low count data (i.e., Items 2, 6, 7, 9, 11, 13, 15, 18, 20, 21, 22, 23,
24,25, 26, 27, 28, 34, 35, 37, 39, 40, 41, 42, 43, 45, 46, 47, and 48). All five categories had multiple
items with low count data, with Categories 2 and 4 with the mo&stnoss of low count data:
Category 1 (8 items), Category 2 (15 items), Category 3 (4 it€aggory 4 (10 items), Category
5 (7 items). For Iltems 13, 21, 25, 40, 45, 48 it was possible that low coardataitibuted to the
category disordering described above. Item fit statistics wengrablematic for most items with
category disordering but were problematic for Items 8, 13, 45, and h&8efbre, category
disordering at an item level likely was not due to problems wéth fit overall for most disordered

items, and removal of misfitting items as described above did mobim the function of the
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measure. Therefore, there was no strong reason to consider droppsjd@raver, this measure
might improve in function if the category structure was altered.

Looking at threshold disordering for the full CISS at Year 2, the Andnaksholds did
not increase as expected, suggesting that participants had difficiiésentiating among the
category options. In this case, the Andrich thresholds increased hete@eential categories as
.17 (Category 1 and 2), -.49 (Category 2 and 3), .23 (Category 3 aamttl4))9 (Category 4 and
5). These values did not increase monotonically and suggested thapaatsidiad difficulty
differentiating among the five category response options.

Rasch Analysisof CISS: Year 2, Task scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items of tis& $eale are shown in
Table 8. Additional diagnostic data for these Rasch analyseshaven in Table 11. All items
showed good fit with the model based on infit and outfit mean-squaresvakcept for Items 1
and 6 that were slightly misfitting with infit mean-square values between Ad31.@3 and outfit
mean-square values between 1.21 and 1.69 (Table 8). For this scale eiteen® wroblems with
negative or weak correlations between items and measure, witlatorrgalues ranging between
.51 (Item 1) and .72 (Item 24).

The first factor representing the Rasch model accounted for 48.99¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 49.9% (Table 11). The unexplained variance in first contrast wasizh was below the
desirable maximum value of 3.

In order to determine if the Task scale might function bettgrout the slightly misfitting

items, Items 1 and 6 were dropped from the scale and the esaéysin. With deletion of these
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two items, the model accounted for 50.3% of the variance in the meaguch was below the
desired 60% level and approximated the modeled 50.7%, and the unexplained varfaste
contrast was 1.9. These data suggested that the Task scale did ngeigneatly to account for
a meaningful amount of variance in the measure with deletion of lglighsfitting items.
Therefore, there was no strong reason to drop items. In regardseonsibnality, the low level of
unexplained variance in the first contrast was consistent withcetjmas of a unidimensional
measure and suggested that the Task scale in this sample was unidimensional.

Reliability

The person and item reliability and separation ratio datehéoiTask scale in Year 2 are
shown in Table 11. For this measure, the person separation ratio wagtl.p&rson reliability
of .88, which was good reliability and fair person separation. Thegeparation ratio was 2.63,
with item reliability of .87, which was good reliability and fair item gegian.

Targeting

The Item-Person Map for the Task scale in Year 2 is shown in & ig2r Visual
examination of this map showed that the distribution of person abdisyskewed, such that there
were more persons with high levels of task coping ability than there were perdotsmiigvels
of task coping ability. Item distribution was normally distributethwi the average range of task
coping but this distribution did not target the full range of variancéibfyaat either the high end
or low end of ability in this sample. Item difficulty targetingasv particularly poor for
differentiating persons with high levels of task coping ability. Howelvequency data gave no
evidence of clear ceiling or floor effects as fewer than 15%etample obtained the highest or
lowest scores.

Response Categories
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For the Task scale at Year 2, the categories increased onaradty, so there was no
evidence of category disordering overall; i.e., Category 1 (-.91), Cst@ger40), Category 3
(.18), Category 4 (.75), Category 5 (1.50). At an item level for thisume#isere was no category
disordering.

Looking at threshold disordering for the Task scale at Year 2, tldeich thresholds did
not increase as expected, suggesting that participants had difficiiésentiating among the
category options. In this case, the Andrich thresholds increased betwaentsd categories as -
.54 (Category 1 and 2), -.90 (Category 2 and 3), .43 (Category 3 and 4), and 1.02 (Category 4 and
5). These values did not increase monotonically and suggested thappatsidiad difficulty
differentiating among the five category response options.

Rasch Analysisof CISS: Year 2, Emotion scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items of th&iBmscale are shown in
Table 9. Additional diagnostic data for these Rasch analyseshaven in Table 11. All items
showed good fit with the model based on infit and outfit mean-squaresvakcept for Items 5
and 7 that were slightly misfitting with infit mean-square values between Ad36.39 and outfit
mean-square values between 1.36 and 1.42 (Table 9). For this scale eiteen® wroblems with
negative or weak correlations between items and measure, witlatornrgalues ranging between
40 (Item 7) and .68 (Item 17).

The first factor representing the Rasch model accounted for 39.8¢ watiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 39.8% (Table 11). The unexplained variance in first contrast wasvBiéh was below the

desirable maximum value of 3.
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In order to determine if the Emotion scale might function beti#nout the slightly
misfitting items, Items 5 and 7 were dropped from the scale and the anafysedVeh deletion
of these two items, the model accounted for 42.6% of the variartbe imeasure, which falls
below the desired 60% level and below the modeled 43.3%, and the unexplaiardevin first
contrast was 2.6. These data suggested that the Emotion scale digprootei greatly to account
for a meaningful amount of variance in the measure with deletiohgbtlg misfitting items.
Therefore, there was no strong reason to drop items. In regardsensibnality, the low level of
unexplained variance in the first contrast was consistent wibatations of unidimensionality
and suggested that the Emotion scale in this sample was unidimensional.

Reliability

The person and item reliability and separation ratio data for in&ti&n scale at Year 2
are shown in Table 11. For this measure, the person separation asti@. 1l with person
reliability of .82, which is good reliability and fair person sepamtThe item separation ratio
was 3.45, with item reliability of .94, which is very good reliability and good item separ

Targeting

The Item-Person Map for the Emotion scale for Year 2 is showhgure 13. Visual
examination of this map showed that the distribution of person abdisyskewed, such that there
were more persons reporting low levels of emotion coping than there were persomnsg &ypgint
levels of emotion coping. It is important to note that these and otlsehRiata descriptions of
‘high’ or ‘low’ levels of coping reflect within group interpretatiors this sample based on the
range of values possible for the respective CISS scales. Conyersetyative data allow for
interpretations of this sample’s obtained scores relative to amakistandard based on scores

from a healthy sample. Therefore, it is necessary to consitaeined scores in the context of
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within group interpretations relative to the values possible on thessaad in the context of
between group interpretations relative to the external normativéasth At Year 2, for example,
persons often scored at the low end of the emotion-oriented copingrsxalao than at the high
end of this scale; however, relative to the external standashnsein this TBI sample reported
greateramounts of emotion coping € +0.35) compared to healthy persons in the normative
sample.

For Year 2 emotion coping, item distribution was normally distributiébimthe average
range of emotion coping but this distribution did not target the full rahgariance of ability at
either the high end or low end of ability in this sample. Iterficdity targeting was particularly
poor for differentiating persons reporting low levels of emotion coping.edewy frequency data
did not provide evidence for ceiling or floor effects in this sampléaspersons obtained the
highest or lowest scores possible.

Response Categories

For the Emotion scale at Year 2, the categories increased momadligréo there was no
evidence of category disordering overall; i.e., category 1 (-.83), cqt@gerd5), category 3 (-
.14), category 4 (.11), category 5 (.47). At an item level for this measueawhsrslight category
disordering for Item 8 (13245). To determine factors that may bengrttie disorder in Item 8,
count data and fit statistics were examined, which showed no low datandr problems with fit
statistics for this item.

Looking at threshold disordering for the Emotion scale at Year 2, thachritiresholds
did not increase as expected, suggesting that participants had diffi¢tdtgntiating among the
category options. In this case, the Andrich thresholds increased betwaentsd categories as -

.19 (Category 1 and 2), -.40 (Category 2 and 3), .47 (Category 3 aamtbl4),2 (Category 4 and
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5).

Rasch Analysis of CISS: Year 2, Avoidance scale

Unidimensionality and Model Fit

The infit and outfit mean-square values for the 16 items of the Avoidance scalewre s
in Table 10. Additional diagnostic data for these Rasch analyseb@s in Table 11. For this
measure, all items showed good fit with the model based on infit @aidmean-square values
except for Item 48 that had an infit mean-square of 1.57 and outit-sgare of 2.10. For this
scale, there were no problems with negative or weak correlatibmsdreitems and measure, with
correlation values ranging between .38 (Item 48) and .63 (Item 12).

The first factor representing the Rasch model accounted for 44.03 wétiance in the
measure, which although below the target 60% range, this value approximated the maddeled va
of 44.8% (Table 11). The unexplained variance in first contrast wasvBi¢h was below the
desirable maximum value of 3.

In order to determine if the Avoidance scale might function beti#rout the slightly
misfitting item, Item 48 was dropped from the scale and the semhgrun. With deletion of this
item, the model accounted for 47.0% of the variance in the measurl, wdsdelow the desired
60% level and below the modeled 47.8%, and the unexplained variance in firastoras 2.6.
These data suggest that the Avoidance scale did not improve goeatiyount for a meaningful
amount of variance in the measure with deletion of a slightjittmmg item. Therefore, there was
no strong reason to drop items. In regards to dimensionality, tHevehof unexplained variance
in the first contrast was consistent with expectations of a uniimeal measure and suggested
that the Avoidance scale in this sample was unidimensional.

Reliability
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The person and item reliability and separation ratio data for the Avoidance scalari Y
are shown in Table 11. For this measure, the person separationas@olwvith person reliability
of .81, which is good reliability and fair person separation. The geparation ratio was 4.59,
with item reliability of .95, which is excellent reliability and very good iteapasation.

Targeting

The Item-Person Map for the Avoidance scale in Year 2 is shovAgure 14. Visual
examination of this map showed that the distribution of person ab#isyshghtly skewed, such
that there were more persons with low levels of avoidance copility #ien there were persons
with high levels of avoidance coping ability. Item distribution was ndyndastributed within the
average range of avoidance coping but this distribution did not target the full range éevafia
ability at either the high end or low end of ability in this samjpam difficulty targeting was
particularly poor for differentiating persons with low levels of danice coping ability. However,
frequency data gave no support for ceiling or floor effects aspinsons obtained the most
extreme scores possible.

Response Categories

For the Avoidance scale at Year 2, the categories increasedanmadly, so there was no
evidence of category disordering overall; i.e., Category 1 (-.95), CgtBders0), Category 3 (-
.21), Category 4 (.12), Category 5 (.44). At an item level for this medlsere was no category
disordering.

Looking at threshold disordering for the Avoidance scale at Year 2 rnttiech thresholds
did not increase as expected, suggesting that participants had diffi¢tdtgntiating among the
category options. In this case, the Andrich thresholds increased hetegeential categories as

.17 (Category 1 and 2), -.47 (Category 2 and 3), .16 (Category 3 aamtbtl4),3 (Category 4 and
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5).

Rasch Analysis of CISS: Overview of Results

Across all Rasch analyses for all scales (i.e., Task, Emdtaridance, All Items) and
time points (i.e., Year 1, Year 2, Chronic) examined, no items on t# I&2i& “poor” fit with the
model based on infit and outfit mean-square statistics (i.e., < 0.33.@(Fisher, 2007). In fact,
across all of these analyses, the majority of CISS iterds‘drecellent” or “good” fit with the
model (i.e., 0.7 to 1.3 or 0.5 to 2.0, respectively), with only two items (6)a8hg slightly low
fit at one time point (e.g., 2.1 outfit or 2.03 infit; see Tables 7 — 10).

Overall, none of the models looking at the three CISS scales oultHgl$S measure
across all follow-up time periods accounted for the desired levebahg 60% of variance
explained by the model (Fisher, 2007). However, for all of these seslyhe raw variance
explained by the measure that was observed empirically glappfoximated or maximized the
value modeled by the Rasch estimates, with all differencegebe empirical and modeled
variances being less than or equivalent to 1% (e.g., 41.2% and 41.8%; TaBkhbligh these
values were not ideal because they were all below the desireth&&$old, the multidimensional
models that examined the CISS scales separately performed upiftter on this index than
did the unidimensional models that examined all CISS items concyrrgmtl, values for
multidimensional models ranged 37.6% to 49.9% and values for unidimensional maodgdd
31.9% to 32.9%; Table 11). Furthermore, the unexplained variance irstreofitrast ideally falls
below 3 when a measure exhibits unidimensionality (Fisher, 2007). On rte, i all
unidimensional models using all CISS items had values greater {han 8alues ranged 8.1 to
9.4; Table 11). Conversely, all multidimensional models comparing Cl&8ssseparately had

eigenvalues less than 3 (i.e., values ranged 1.9 to 2.7; Table 11). Ene patesults observed in
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these data for variance explained by measure and unexplainetteanahe first contrast provide
clear evidence against the unidimensionality of the CISS and demonstrateutidimensional
models of the CISS consistently perform better than unidimensional models

Overall, Rasch analyses also demonstrated that all CISS qcale Task, Emotion,
Avoidance) and the entire measure (i.e., All ltems) hold up ableellmeasures of coping style
for persons with TBI at 1 year, 2 years, and chronic phasesmfagy. Item reliability estimates
from Rasch analyses ranged from .87 to .98, which correspond goibe™to “excellent” ranges
for item reliability (Table 11; (Fisher, 2007).

Additional results from Rasch analyses indicated that the 43f8ed in this sample has
adequate category functioning, with no major problems with categaryddisng across any of
the scales or time points. In other words, each sequential categaresponse option, (e.g.,
Category 1 “Not at all,” Category 2 “Very little,” Category S3dmewhat,” Category 4 “Quite a
bit,” Category 5 “Very much”) was associated on average witreasitng item difficulty (i.e.,
intensity of agreement). These data provide no evidence of needingrgamee or collapse
category options for the CISS as used with persons with TBI iadh& or chronic phases of
recovery.

Furthermore, in regards to establishing adequate item person targengination of
person distributions based on the overall percentage of participants wheedlitee highest or
lowest possible scores on the CISS scales across all analgsested that there were no
significant problems with ceiling or floor effects. Additionally, thheans for item difficulties and
person abilities (shown in Rasch item person maps) across tBesCdfes generally were matched
well, which is one indicator used to establish good item person tardbtotdorney & Tarlov,

1995). However, additional Rasch data provided some concern regarding théomretis
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measurement of coping style in this sample. The item-person mapdquravith these Rasch
analyses suggested that although the CISS items captured thedellafacoping levels for the
majority of the sample, for a small percentage of the sanff@esdales showed poor precision in
person ability estimates due to item difficulties under reptexgthe range of the construct. In
other words, for a few persons in the sample, the CISS itemswetargeting the full range of
coping ability reported. Therefore, although these observations did not énsligaificant floor or
ceiling effects, the trends in extreme scores across scales weraghddor understanding how
the CISS functions in assessing coping within a TBI sample.

For theTask-oriented Copingcale, there was clear evidence of extreme scores agthe hi
end of the scale across all time points with much less evideredrefne scores at the low end.
In other words, although there was not a significant ceiling effect overall fGialescale, there
was a meaningful trend towards a ceiling effect more so thaa floor effect. Essentially, this
trend suggests that for a handful of persons in this TBI sampld3$ditl not adequately capture
the high level of task coping ability they reported. This finding suggiestscores obtained for
these persons underestimate their level of task-oriented coplitg aid limit differentiation of
persons with differences in task-oriented coping ability at the Mgty end of the construct. For
theEmotion-oriented Coping scalthere were trends showing extreme scores at the high and low
ends of the scales across all time points, with more evideho® oersus high extreme scores for
the Year 2 time period. For thvoidance-oriented Copingcale, there were trends showing
extreme scores at the high and low ends of the scale acrosseafldints, but there was more
clear evidence for low extreme scores versus high extremessagan, there were no significant
floor or ceiling effects for the Emotion or Avoidance scales, leitiata suggested trends for both

ceiling and floor effects for both scales among a relatively smiatiber of cases. As noted, these
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trends suggest that for some persons with TBI the CISS eitiger- or overestimates the extent
of their reported levels of emotion or avoidance coping, and at certain times postthgu@ySS
is especially likely to overestimate their level of emotion or avoidance coping.

Overall, although a noticeable number of participants reported higher or lower amounts
of coping ability than individual items were able to assess fully, the CIS&gtidlnot show
significant problems with targeting through ceiling or floor effects based on aggssgaes for
this sample. However, items for the CISS scales could do a better job of providing uniformly
precise measurement of coping styles by assessing a broader and more evinitedisange
of item difficulty (i.e., broader item difficulty distribution at extreme ra;gad smaller gaps in
item difficulties; (Baghaei, 2008).

Hypothesis 2

Hypothesis Zredicted that the CISS shows a multidimensional structure of coyleg s
among persons with moderate to severe TBI. Bivariate correladissessed the relationships
among different coping styles as measured by CISS scalesubsdakes. Table 4 presents
descriptive correlations for the CISS scales and subscaleswices of well-being at follow-up
and demographic characteristics of the sample.

As shown in Table 4, among the scales of the CISS, Task and Emoporg avere
unrelated 1( = .05). Conversely, Avoidance coping showed a strong relation to Task coping (
.48) and a moderate relation to Emotion copirrg 39). Within the Avoidance scale, Avoidance-
Distraction showed a moderate relation to Task (31) and to Emotiorr & .44) scales, whereas
Avoidance-Social Diversion showed a strong relation to Tiask%3) and a small relation to the
Emotion scaler(= .21). This pattern of intercorrelations, particularly the latkassociation

between Task and Emotion coping, indicates that the CISS scatest &aggely tapping the same
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construct even among individuals recovering from a moderate to severe brain injury.

Furthermore, the results of Rasch analysis that modeled each SCH#ES (i.e., Task,
Emotion, Avoidance) and the full measure (i.e., all items) across follow-up tinoelperovided
clear evidence that the CISS functions best as a multidimehsn@asure of coping rather than
as a unidimensional measure of coping. Evidence from Rasch amslgpisrted the hypothesis
that the CISS measures multidimensional coping most cleatig immount of variance accounted
for by each model and by the amount of unexplained variance irrghedntrast for each model
(Table 11). Across these data, the unidemsional models (i.e., adl) itmmsistently performed
poorer than did the multidimensional models (i.e., Task, Emotion, and Avoisleales separate).
Specifically, the unidimensional models accounted for less modeledhgrdoal variance and
had greater than desired unexplained variance in first contrast, islaclalogous essentially to
having evidence of residual variance, factors, or dimensions for which the model didauritacc
Overall, the accumulation of evidence from correlational data asdhRanalysis data provide
evidence against a unidimensional structure of coping as asseds#tev@iSS and consequently
suggest that the CISS assesses a multidimensional structun@raj emong persons recovering
from TBI.

Additional evidence for the CISS as capturing a multidimensionatremwhsf coping style
in persons with TBI can also be observed in distinct relations bettheendividual scales and
external indicators of well-being. Patterns of correlations camisvith a multidimensional
construct of coping style would be observed in different associatioosgathe CISS scales and
well-being indicators among individuals recovering from a brain injurys Evidence was

evaluated in Hypothesis 3.

Hypothesis 3

www.manaraa.com



71

Hypothesis 3predicted that the CISS would show sound criterion-related validity, a
demonstrated by meaningful association with subjective and functat@mes following TBI.
Bivariate correlations assessed the relationships between cogmgstmeasured by the CISS
and functional well-being as measured by the Disability RatiadeSDRS) and subjective well-
being as measured by the Satisfaction with Life Scale (SWI&ble 4 presents the descriptive
correlations between CISS scales and outcomes. Disabilitylatvfop showed a significant
relation to Task coping & -.18) and Emotion coping € .24). In particular, these correlations
indicate that functional disability decreased with higher use ok Taping and lower use of
emotion coping. Disability at follow up was unrelated to Avoidance copirg.06), including
Avoidance-Social Diversionr (= .09) or Avoidance-Distractiorr & -.01). Life satisfaction at
follow-up showed significant relation to Task<.17), Emotion(= -.27), and Avoidance-Social
Diversion ¢ = .18) but was unrelated to Avoidance=(.09) and Avoidance-Distraction £ .00).

In particular, use of Task and Avoidance-Social Diversion coping wasvebsiassociated with
life satisfaction, whereas use of Emotion coping was inversely associ#ttddensatisfaction.
Hypothesis 4

Hypothesis 4oredicted that the CISS uniquely predicts subjective and funttosla
being outcomes following TBI even after accounting for injury sevestciodemographic
characteristics, and global response bias.

Table 5 displays the results of a hierarchical multiple regrmessnalyses predicting
disability at follow-up as assessed with the Disability RaBngle (DRS). After step 1, with age,
education, injury severity as measured by days to follow commandslisability at discharge as
measured by the DRS in the modE(4, 298) = 12.68p < .001, R? = .15, indicating that

demographic and injury severity characteristics accounted for 158 ofariance in disability
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outcomes at follow up. After step 2, the addition of Positive Affégti(PA) and Negative
Affectivity (NA) significantly improved the model, accounting for 6&dditional variance in
disability outcomeFchangd2, 296) = 12.01p < .001, total moddR? = .21. After step 3, the addition
of the CISS scales (i.e., Task, Emotion, Distraction, Social Bimey significantly improved the
model, accounting for an additional 5% of the variance in disabilityoow#¢Fchangd4, 292) =
5.44,p = .001; for the total modeF (10, 292) = 10.04p < .001R? = .26. At the final step, the
squared semipartial correlations, which represent the amount of umigarece contributed to the
model by each variable, indicated that several variables added unique varidecetal tmodel:
disability at discharge and emotion coping accounted for the most uniqaecearfollowed by
age, task coping, negative affectivity, days to follow commands, and social diversion coping.
Table 6 displays the results of the hierarchical multipleessgon analyses predicting life
satisfaction at follow-up as assessed with the Satisfactibnluwie Scale (SWLS). After step 1,
with age, education, injury severity as measured by days to folbowmands, and disability at
discharge as measured by the DRS in the mé&@4),300) = 1.55p = .189,R? = .02, indicating
that this model including basic demographic and injury severity chastic® was non-
significant, accounting for 2% of the variance in life satisfecctt follow-up. After step 2, the
addition of PA and NA to the equation, the model was significant, acoguoti an additional 7%
of the variance in life satisfaction outcorfigpangd2, 298) = 11.31p < .001, total modeR? = .09.
After step 3, the addition of the CISS scales significantly awgd the model, accounting for
another 7% of the variance in life satisfaction outcofengd4, 294) = 6.53p < .001; for the
total model,F(10, 292) = 5.75p < .001,R? = .16. At the final step, the squared semipartial
correlations indicated that emotion coping, avoidance coping, and positectiafy added

unique variance to the total model.
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CHAPTER 4
DISCUSSION

Among persons with TBI, coping style can be reliably and validly assessed using the
CISS. This measure demonstrates good psychometric properties based on the eanffluenc
evidence from approaches based in classical test theory and item respornsealieugh
findings also suggest ways the measure might be strengthened. As expected, coping responses
among people with TBI meaningfully associate with indicators of physical actigiegical
well-being. Moreover, coping style uniquely predicts functional disability anddtfsfaction
during recovery from TBI beyond information based on injury severity, demographic
characteristics, and global response bias.

Reliability of the CISS

Overall, this study confirmed the hypothesis that the CISS hapiaidereliability as a
measure of coping style among persons with TBI. Of note, this studyndémrated that each of
the CISS scales (i.e., Task, Emotion, Avoidance) were adequatableelcross short-term (1 and
2 years) and long-term_(> 5 years) adjustment to injury. FurtherrtieeeCISS demonstrated
strong reliability across persons with negligible to severe disability.

These findings support the clinical and research use of the CISSessacoping responses
among individuals recovering from TBI. These findings also provide irettadence that the
psychometric strengths of the CISS identified using healthy populatidesd to include adults
with acquired brain injury. Establishing the reliability of th&&6& among persons recovering from
TBI also provides necessary foundation for examining questions oftyafatitor structure, and
utility of the measure within this population. These findings alsgargcularly noteworthy in

providing evidence that the CISS not only can reliably assess copindl amoag persons with
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moderate to severe TBI, but that the CISS can reliably diswite the major types of coping,
task-oriented, emotion-oriented, and avoidance-oriented, within this population.

These findings are consistent with prior work demonstrating theitalieof the CISS
among healthy populations (Boysan, 2012; Cosway et al., 2000; Endler & A&%@; Furukawa
et al., 1993; Rafnsson et al., 2006), persons with physical health problems (Hu2@&tH), and
persons with mental health problems (McWilliams et al., 2003). Thed@gs build on prior
research regarding the assessment of coping after brain injurgn&nBonsford, 2006a; Bryant
et al., 2000; Curran et al., 2000; Malia et al., 1995) by explicitly workm@stablish the
psychometric integrity of a generally well-validated coping measvithin a TBI population
before examining relationships among coping responses and rehabilitation or other autcomes

In regards to the ability to assess reliably coping responses @I, these findings
generally are consistent with those of Malia et al. (1995) whortexpaimilar results using a
different coping measure among a mixed group of rehabilitation patiemtheFmore, such
findings help clarify questions surrounding the ability for persons with moderateete SEBI to
complete reliably measures such as the CISS, given the array of cognitiveriengaithey often
experience (Dikmen et al., 2009). In particular, the CISS surprisileghonstrated good reliability
even at 1 year after injury, which as a relatively eadgetin recovery often has been associated
with significant global impairments that might otherwise adverséliyence the ability to obtain
reliable estimates of coping style in this population (Williams, Rapport, Hanks, i Greene,
in press).

Dimensionality and overall function of the CISS
Similarly, it might have been expected that global cognitive defassociated with TBI

would yield an undifferentiated (i.e., global) coping response, in whiatif&ppes of coping
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are not discernible and instead give rise to a generalizedahpssitive or negative reactions to
stress. Therefore, the findings regarding the dimensionality of tB8 @il this population were
particularly striking. This study confirmed the hypothesis thatrgpgtyle among persons with
TBI characteristically shows a multidimensional structure as measyrthe CISS. In particular,
this study found that the CISS functions much better psychomatiasad multidimensional rather
than as a unidimensional measure of coping style. In other words, @vidased on statistical
approaches from classical test theory (CTT) and item respgbesey (IRT; Rasch analyses)
supported using the Task, Emotion, and Avoidance-oriented coping scales consegemately
rather than including all items of the CISS when assessing coppanses after TBI. This finding
parallels prior research on coping style and fits with the streictf coping reported by the CISS
developers (Endler & Parker, 1999). Therefore, it is likely thagqrex with TBI engage in similar
types of coping responses as non-brain injured persons with whom copasgigtglitionally have
been examined.

Overall, the findings are consistent with prior work across the copérgture generally
conceptualizing coping as a multidimensional construct (Carver €t9&89; Endler & Parker,
1990; Folkman & Moskowitz, 2004; Pearlin & Schooler, 1978). In particular, findmogs this
study converge with evidence supporting the proposed three-factor stafcheeCISS (i.e., task,
emotion, avoidance; (Endler & Parker, 1990). Generally, this findingnits the theory that
coping responses encompasses multiple dimensions, which have been zstegathin a
hierarchical framework (Skinner et al., 2003). Furthermore, the custahy helps clarify whether
persons with TBI cope with stress similarly to persons withrothedical problems, such as
orthopedic injury (Curran et al., 2000; Moore & Stambrook, 1995). Overall, tinly ®ffers

particularly strong evidence in support of the three-factor moda®lphg responses assessed with
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the CISS given the complementary findings from two statistical oagpes examining the
dimensionality of the CISS. In conjunction with the excellent rditglfindings for the CISS, this
dimensionality finding adds to the accumulating body of support for thehpsyetric soundness
of the CISS as a measure of coping responses across diverse poputatiodsig moderate to
severe TBI.

Furthermore, rating scale analyses (i.e., Rasch analyses) eshbadeestanding regarding
the psychometric characteristics of the CISS as used ipdpidation. Findings indicated that all
48 items of the CISS contribute meaningfully to the function of thasore. Findings also
demonstrated that persons with TBI use the response options on tha<i&8nded by test
developers (Endler & Parker, 1999), such that response categoriesenépnereasing levels of
coping (e.g., “not at all’ to “very much”). Although CISS items and categdunctioned well
overall, findings indicated one particular weakness in the scalgwste as used with this sample:
Items across the scales characteristically underreprestr@adnge of coping, demonstrating
restricted range of item difficulty for most scales actosg. In other words, items on the CISS
often reflected a moderate range of coping ability rather tharhalang reflected a very high or
very low level of coping.

Therefore, these findings suggest that the CISS might be improvedefamang people
with TBI by adding items that assess better the lower and wapges of specific coping styles.
In particular, findings support the addition of items that reflect heglels of task coping.
Designing items to assebgyher task coping than currently captured by the CISS necessitates
consideration of what types of items consistently appear at tremexiends of the task coping
dimension. In this study, clear patterns emergedifficult task items (e.g., ltem 1, “In difficult

situations, | schedule my time better;” Item 10, “In difficsituations, | outline my priorities;”
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Item 26, “In difficult situations, | take corrective action inuhreely”) andeasytask items (e.qg.,
Item 6, “In upsetting situations, | do what | think is best;” It2nfiln difficult situations, | focus
on the problem and see how | can solve it;” Item 27:, “In diffigtlesions, | think about the event
and learn from my mistakes;” Iltem 42, “In stressful situations, | make anedfdraito get things
done”). Conceptually, the more difficult task items appear tece#l stronger overall approach
orientation for dealing with stressors than the easier task items, paryicaldré extent to which
urgency of action is implied. Perhaps more difficult task coping itemght reflect an even
stronger sense of commitment and immediacy to take action thesntitems, such as]r
difficult situations, | focus all of my time and resources on the pmohietil it is resolvedr in
stressful situations,” “I make dealing with the stressor my top gxidrAdditionally, it seems
noteworthy that actions at the upper end of item difficulty (@str¢b endorse) such as outlining
priorities and scheduling require complex higher-order thinking, as wsllistained action; in
contrast, items at the low end (easiest to endorse) are generally gladraksitstof intention that
do not require complex thinking or action. As such, it may be that thefoiegeims at the upper
end of task coping for this population reflect additional actions tHattéactive” coping but that
require activity that is relatively less cognitively complexcls as, In difficult situations, | try
hard,” or “I work hard at getting bettef This hypothesis is consistent with the findings that
endorsement of task coping decreased as a function of disability.

For emotion and avoidance coping, findings support the addition of itemsitatechigh
and low levels of coping; however, evidence more strongly indicates danéewd items for these
scales than for high items. As with the task coping items, setenmsd emerged as consistently
reflecting the highest and lowest emotion and avoidance coping levels. Aneogigotion coping

items,difficult items (e.qg., Item 25, “In upsetting situations, | ‘freeze’ and not knbatwo do;”
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Item 45, “In upsetting situations, | take it out on other people;” fefin upsetting situations, |
become preoccupied with aches and pains”)easyitems (e.g., ltem 28, “In upsetting situations,
| wish | could change what happened or how I felt;” Items 30, 19, 384ndworry, | become
very upset, | get angry, and | get tense, respectively) are infgenfiar considering potential items
to add to expand the low end range of this scale. The midrange to bégh&on this scale appear
to capture intense emotional responses to stress, such as guilcupegmn, and denial. The
lowest items on this scale currently focus on intense experiencegative emotion and also
capture a sense of regret. Perhaps even lower-level emotion copnsgniight reflect milder
forms of distress or decreased emphasis on changing responses in the future; lsudtff@sit
situations, | feel tense until the stressor resolh@s’In stressful situations, | feel down more than
usual” Additionally, given the unique cognitive challenges associated withrdglst research
indicating increased risk for depression it might be worthwhile tateess that tap less “active”
emotions such as feelings lobpelessness, overwhelm, helplessness, as well as frustiEtien
need for items on the lower end of the scale that invoke emotigpatiences characteristic of
TBI also is supported by findings CTT estimates of reliabilieye generally lower among people
with moderate and severe disability as compared to people with mild or no disability.
Among the avoidance coping itenasifficult items (e.g., ltem 9, “In upsetting situations, |
window shop;” Item 23, “In stressful situations, | go to a party”) esslitems (e.g., Item 31, “In
upsetting situations, | spend time with a special person;” Item B8%lifficult situations, | talk to
someone whose advice | value”) also emerged across time poinesstimiglly, the items reflecting
the highest avoidance involved external activities unrelated to gwiogeor dealing with the
stressor, and not coincidentally would require transportation, planning, la@dresources that

may not be independently controlled by the person with TBI. In conitexsis at the low end of
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the scale (easiest to endorse) involved seeking social contact or support, which desszrig
require external resources and independence (i.e., social support foapthén the home). The
differences between high and low avoidance items suggest thatdigeigion coping reflects a
lower level of avoidance than distraction coping attempts, which nssgese in the context of
findings supporting the benefits of social coping efforts but not avoideomiag in general,
however, it might also reflect that this type of coping is not readily availabhany people with
moderate to severe TBI. To expand the lower range of this sudltest this hypothesis, items
might assess distraction that does not involve costly or out-of-hongi@st or those that require
high levels of functional independence, suckvatching television, listening to music or playing
video games, or general attempts to get one’s mind off the probttad items might also reflect
social contact seeking while emphasizing less avoidance and moaatel®f the stressor. Other
items on this scale involving generally spending time with people (&, 4, “In upsetting
situations, | try to be with other people”) fell in the midrangavadidance coping, suggesting that
lower items might need to capture explicitly less avoidant behdaordescribed in such general
social support statements. For example, lower avoidance copingntigiisinclude fn difficult
situations, | seek help from a close frieardn stressful situations,” “I count on other people for
support,” although it is unclear how such socially-based items might beipedcaifferently by
participants from existing item

In consideration of the range of coping abilities that characteritaedsample and the
capacity of the CISS to asses these abilities fully, imortant to distinguish between how the
sample performed across these scales overall and how theesaenfdrmed in comparison to
normative groups. Overall, the sample included a few persons withrgmadks of task coping

than were adequately assessed using the CISS, and simildulyeih@ few persons with lower
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levels of emotion and avoidance coping than were assessed. Thetrefigbt appear that persons
recovering from TBI have high task and low emotion and avoidance copingeabilithich
generally would be desirable for health and well-being. However, atosrencomparisons using
classical test theory approaches indicated greater emotion eoqlrgss task coping among these
participants with TBI as compared to healthy adults, which reirgdgreeimportance of assessing
coping style after TBI.

Criterion validity of the CISS

In further examining this measure, this study provided evidence supporting the hypothesis
that the CISS scales have good criterion-related validity in ttregt meaningfully relate to
subjective and functional outcomes following TBI. In particular, functioisability increased
with use of emotion coping whereas disability decreased with usslotbping. Disability was
unrelated to use of avoidance coping strategies. Conversely, |#asttin decreased with use of
emotion coping and increased with use of task coping. Life satisfacisrumrelated to use of
avoidance coping generally but was related positively to the soeabdin subtype of avoidance
coping.

Therefore, it appears that responses to stress after Tilctdidzed by emotional coping
strategies correspond with adverse physical and subjective wedj-bei individuals whereas
responses characterized by using problem- or task-oriented copiregissatorrespond with
favorable physical and subjective well-being. These findings also siutige avoiding dealing
with stress generally does not correspond meaningfully with physisabjective well-being after
TBI; however, seeking social support as a specific means of diyestiess does correspond

positively with subjective well-being for these individuals. Overtlle meaningful patterns
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observed among well-being outcomes and coping styles assessed by the C&Sspiport for
the validity of the measure for assessing coping after TBI.

These findings are consistent with prior research indicatingablatdriented coping styles
are associated with positive health and well-being outcomes whemsatgon-focused coping
styles are associated with adverse health and well-being outd®oedardier et al., 1990;
Cosway et al., 2000; Endler & Parker, 1994). However, these findings ¢owithsissues
described by Folkman and Moskowitz (2004) suggesting that persons faciagluainée stressors
might fare better overall by using emotion coping rather than task csgratggies. For persons
with moderate to severe TBI who undoubtedly deal with some unresosteddsors in their daily
life, these findings clarify the overall benefits associateld facing stressors with a task-oriented
approach. It should be noted, however, that the use of task-oriented dogis not preclude the
use of emotion-oriented coping as well, and the CISS does not diffezearti@ng various types
of stressors persons might experience. Therefore, it is quiteblgosisat for dealing with the
accumulation of stressors in life, persons recovering from TBI nighéfit more consistently
from using a task-oriented coping style rather than an emotion-orienfgdg style, but for
dealing with specific types of stressors, they might benefitrdifitty from adopting certain coping
responses. Understanding overall what types of coping strategiesstraseful for such persons
will be helpful for designing assessment and intervention strateyggsnerate positive change
during rehabilitation. However, it also is quite possible that persahstsil would benefit from
being taught how to differentiate in which contexts specific copirgegfies are most effective.
For example, it might be useful for patients to learn how to usetigetask coping strategies
generally and to learn how to differentiate situations in whichratbping responses might be

best suited, such as when stressors are unchangeable. Additionséyfiidengs help clarify the
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relationship between avoidance-oriented coping efforts, which includeaselistinct response
options, and health and well-being, which might differ based on type of aveidaategy used

(Carver et al., 1989). In regards to social diversion as a form ofiawe, these findings are
consistent with prior work (Carver et al., 1989) describing the potdrgreefits of using social

support to deal effectively with stress. These findings also underdter necessity of

distinguishing the types of avoidant coping responses persons with @Bt nsie, as the potential
implications for well-being differ.

Beyond establishing the psychometric characteristics and strengtisengfthe CISS to
assess coping within the moderate to severe TBI population, this stoviggal compelling
evidence regarding the utility of measuring coping style to improvdigti@n of recovery
outcomes. As expected, coping style predicted subjective and fuheteliaeing following TBI
even after accounting for injury severity, sociodemographic factadsglabal response bias (i.e.,
positive and negative affectivity). Specifically, coping styhéquely contributed to the prediction
of functional disability across short-term and long-term recovem fTBI, with task, emotion,
distraction, and social diversion coping responses all adding meaningful atifmmm
Additionally, coping style improved prediction of life satisfactiofiowing TBI, with emotion
and social diversion coping providing unique information. Thus, knowing how a persomaibpes
stress in the years after brain injury uniquely expands understarmog low well that person
will be physically functioning and how satisfied or happy he or she will be witloliérall.

This finding supporting the unique predictive value of coping style extendsvpoidr
identifying health and well-being benefits associated with spamping styles and adjustment to
medical illness or rehabilitation from injury (Bombardier et 4890; P. A. Hall et al., 2011;

Hanson et al., 1993; Victorson et al., 2005). This finding also is consisittnpmor research
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emphasizing the general importance of psychological functioning inomel&ti TBI recovery
(Dawson et al., 2007) and with authors who have identified coping stglkka$y key contributor
to this process (Anson & Ponsford, 2006a; Curran et al., 2000; Dawson 603@)., Remarkably,
this is the first known study to have demonstrated that coping respacisedly can predict
physical and subjective well-being even years after TBI. Thdirfg is particularly interesting
given that prediction of outcomes following brain injury often focusesapiiynon physical injury
characteristics or stable person characteristics, such a® ggemorbid cognitive functioning.
Thus, this study supports well-known understandings by clinicians antldegalprofessionals in
the rehabilitation setting that psychosocial characteristics babstantial influence on the
recovery process after a moderate to severe TBI.

The applied ecological significance of the present study’s findingsnat directly
apparent, because enhanced power of prediction must be translatedfimabetion, such as
identifying characteristics that signal risk and effectivelyngghe information to develop and
target interventions. In the case of TBI, any meaningful factdrdfma be used reasonably to
improve outcome prediction, and potentially to affect recovery getad via intervention, is
worthwhile in the context of the serious impairments these individugisrience. Any possible
improvement in prediction would likely be useful in this context where even snpbbwements
in functioning or happiness can represent real life appreciableetiffes for the persons affected.
Additionally, a factor that may seem relatively small on armviddial level can have a much larger
impact when the effects are aggregated across an entire pmpualtiected by TBI. Therefore,
these findings should be taken as support for the practical ufilagsessing coping responses
among persons with brain injury with implications for improving the asmuof prognosis and

potentially for identifying ways to intervene in promoting better outcomes.
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Comparison of CTT and IRT

One inherent purpose of this study was to determine how findings laesiaal test theory
(CTT) and item response theory (IRT; in this case, Raschysisla converge to enrich
understanding of the CISS as used among persons with TBI. CTT and f&Tiulidamentally
in several key areas. For example, CTT is data-driven indiduat are used to create models
whereas IRT is model-driven in that data are compared to elgal Rasch) models. Furthermore,
in CTT item difficulty and person ability are inseparabléstigally whereas in IRT item difficulty
and person ability are estimated independently of one another. Perhagglmenost hallmark
differences between CTT approaches and Rasch analysis@Ithaissumes observations reflect
interval-level measurement whereas Rasch analysis acassfsses directly the interval-level
measurement properties of the instrument. This difference ik@ufsuing good measurement,
such that it is essential to know that increasing values onearggaksent consistently increasing
amounts of the construct of interest. CTT approaches are limited in that theeanagd assume
interval-level measurement but CTT does not establish that theuressaused are capable of
producing interval level data, which might render inaccurate findingsefdre, Rasch analysis
provides crucial information regarding the ability of the measuggdduce interval level-data,
which if established, then permits for valid inferences based Ih&TRT approaches (Bond &
Fox, 2007; McAllister, 2008).

Within this study in particular, Rasch analysis confirmedumggions of CTT by
establishing that the CISS can provide interval-level measuremeaning that the CISS can be
used among persons recovering from TBI without altering the measureetcerpectations for
interval-level measurement. Rasch analysis findings also confi@fd@danalyses showing that

the measure is reliable when used with persons with moderatedie SEBI, and confirmed
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theoretical assumptions that the CISS functions as a multidiomahsneasure of coping style.
Furthermore, CTT analyses allowed for establishing that the BdS$ood criterion validity in
this sample and that coping style predicts meaningful subjectivéuactional outcomes after
brain injury. However, Rasch analysis provided additional informaggarding how the CISS
functions within this TBI population by highlighting the extent to whichles adequately assess
or target the range of coping ability possessed by this samplen]iiese observations can guide
future improvements of the scale. Were only CTT approaches usad|atiee weakness of the
scale in assessing the extremes of task and emotion coping would hawsgotieed. Overall,
these approaches together provided a more comprehensive understarr@gl8& as a measure
and coping style in general among persons with TBI than would be posglbkeither approach
alone.
Limitations and future directions

A limitation of this study is that findings may not generalize to all persomsMat given
the restriction of injury severity in the sample, such thatqres with mild or very severe brain
injuries were not included. Similarly, it is quite possible that high level of care these
participants received influenced their recovery outcomes, meaninghdsa findings may not
generalize to persons with TBI who receive typical or lowerlsegkcare during rehabilitation.
Additionally, this study is limited by being archival in nature hnitypotheses and analyses
determined retrospectively. Thus, future work should use prospectivgnsle® test the
predictions of this study.

Replication studies should examine the hypotheses of this study aisagple that
represents the breadth of injury characteristics and treatmem®pvailable to persons with TBI.

In particular, this study should be replicated using persons witbeadrities of TBI who are
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physically and cognitively capable of participation and using maiedlrehabilitation facilities
rather than model system hospitals. Specifically, future work shagesathe reliability and
validity of the CISS among persons with mild brain injuries in otdegeneralize its utility to a
major subgroup of the TBI population. Furthermore, based on findingsehwt d@f the CISS do
not consistently assess the lowest and highest ranges of copingsfuties might test the utility
of adding items to broaden the scope of coping ability assessbis ipopulation. If such test
development and refinement were conducted, additional examination of p®tdbogemoperties
of the revised CISS would be required. Furthermore, future rsedaght use Rasch analysis to
determine if the CISS functions equivalently across various disabilitisleve

Perhaps most importantly, future research should seek to expand andiegtregarding
how best to intervene and alter coping styles in efforts to impemnavery outcomes following
TBI. Identifying those adults with TBI most at risk due to lovktegping or high emotion coping
is a first step. The challenge of developing an effective intervemtould require identifying
methods for enhancing adaptive coping responses, changing maladaptive coping reapdnses
assessing stability of such changes. Longitudinal studies would nesddss the connections
among coping styles, interventions to alter coping, and functional and subjestireery
outcomes to understand the effectiveness of the intervention and pgtetitiebys of change.
The work of Anson and Ponsford (2006a) was successful in part as assigiyed to alter coping
style among persons with TBI using a cognitive-behavioral approach. Althbaghreatment
increased adaptive coping responses initially, these changes warainiatined and indicators of
psychological well-being (e.g., anxiety, depression, self-esteem)unafiected in the short term.
Hence, an effective intervention would likely combine increasing and improvingpbeaiee of

healthy coping behaviors with identifying contexts in which those giest@re most likely to be
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useful and productive versus ineffective and detrimental. Long-terowfalb would be important,
because clinical outcomes likely require time to change. Futuleiwehis area should continue
to explore intervention options capable of producing lasting changes in coppumses and
subjective well-being among those with brain injury.
Conclusions

Paramount to understanding coping among persons with TBI, the converging findings of
this study provide evidence that coping style can be assessétirahd validly in this population
despite prevalent cognitive, psychological, and physical impairmé&iksnén et al., 2009;
Hesdorffer et al., 2009; Zaloshnja et al., 2008). Through complementary ajsgroaches based
in classical test theory and item response theory, this sttdplishes the soundness of the CISS
as a measure of coping after brain injury, which was a pantiguigorous challenge in that
examinees had cognitive deficits that could undermine both completing éisem@nd the coping
constructs underling it. In particular, findings from rating scaldyaea (i.e., Rasch analyses)
confirm the reliability and multidimensionality shown through traditiom&thods and extend
understanding by highlighting ways in which the CISS may sometimésrestimate (task) or
overestimate (emotion and avoidance) coping through restriction of item difficoitysascales.

Although important to establish a validated measure for assessing ¢opirggl endeavor
is to determine the clinical implications and utility of idenhfy coping responses during recovery
from brain injury. This study reveals the unique role of coping stylpredicting functional
disability and life satisfaction in the years after injurythwbetter outcomes associated with
approaching problems directly rather than dwelling on distress. TortjsT8&I rehabilitation
programs might benefit from appropriately targeting coping style atnivent in order to improve

functional and subjective well-being for these individuals. Ultimatbl/greatest use and greatest
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promise inherent to these findings will be working not only to predict recovery outcomesdut al

to change them.
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APPENDIX A

Table 1. Demographic, Injury-related, and Psychosocial Characteristiestioigants with
Traumatic Brain Injuryl = 331).

Variable M (SD) Range
Age at follow-up (years) 44.0 (13.5) 18 -90
Education (years) 11.9 (2.1) 6-—18
Time since injury (years) 6.1 (4.9) 1-15
Glasgow Coma Scale (total at ED admission) 9.3 4.2) 3-15
Days to Follow Commands 7.2 (12.1) 0.5-99
Disability at Discharge (DRS) 6.5 (2.9) 0-20

Coping Inventory for Stressful Situations (CISS)

Task Coping 57.3 (13.1) 16 — 80
Emotion Coping 44.1 (13.7) 16 — 80
Avoidance Coping 41.9 (12.2) 16 — 80
Distraction 19.1 (7.1) 8-40
Social Diversion 15.0 (5.2) 5-25
Positive Affectivity (PANAS) 32.9 (8.9) 10 -50
Negative Affectivity (PANAS 15.7 (6.9) 10 - 47
Disability at Follow up (DRS) 2.3 (2.0) 0-8
Satisfaction with Life at Follow up (SWLS) 17.7 (7.8) 5-35

Note Days to follow commands = Motor subscale of Glasgow Coma Scale, Days fronmtanjury
follow commands; DRS = Disability Rating Scale; PANAS = Positive and NegAffectivity
Scale; SWLS = Satisfaction with Life Scale.
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Table 2. Coping Inventory for Stressful Situations: Descriptives and AlplebR#&es among Participants with TBl at 1, 2, 5, 10 or

15 Years Post Injury.

Total Sample  Year 1 Year 2 Year 5 Year 10 Year 15 = 2

CISS Scale (N = 331) (n=62) (n = 64) (n=93) (n=61) (hn=51) ' “320 1
Task

Alpha 91 .92 .93 .90 .89 .90

ItemM (SD) 3.58 (0.30) 3.58 (0.34) 3.50 (0.32) 3.70 (0.34) 3.60 (0.30) 3.45 (0.31)

ScaleM (SD) 57.26 (13.08) 57.34 (13.39) 55.91 (14.34) 59.12 (11.71) 57.53 (12.68) 55.20 (13.86) 0.95 .01
Emotion

Alpha .89 .89 .86 .88 .86 .93

ltemM (SD) 2.76 (0.44) 2.82 (0.53) 2.57 (0.42) 2.86 (0.50) 2.86 (0.40) 2.58 (0.41)

ScaleM (SD) 44.07 (13.77) 45.18 (13.50) 41.17 (12.16) 45.75 (13.37) 45.73 (13.56) 41.30 (16.33) 1.75 .02
Avoidance

Alpha .84 .89 .87 .83 .81 .80

ltemM (SD) 2.62 (0.60) 2.78 (0.61) 2.51 (0.58) 2.63 (0.62) 2.61 (0.63) 2.55 (0.61)

ScaleM (SD) 41.90 (12.18) 44.47 (13.14) 40.17 (12.58) 42.09 (11.79) 41.68 (11.69) 40.86 (11.61) 1.17 .01

Distraction

Alpha .79 .83 .84 .78 74 73

ltemM (SD) 2.39 (0.46) 2.53 (0.45) 2.25 (0.39) 2.41 (0.51) 2.34 (0.46) 2.41 (0.54)

ScaleM (SD) 19.12 (7.11) 20.24 (54.48)18.03 (7.29) 19.32(6.99) 18.70(7.06) 19.30(6.88) 0.83 .01

Social Diversion

Alpha a7 .80 .80 .80 .68 72

ltemM (SD) 3.01 (0.42) 3.19 (0.38) 2.93 (0.44) 3.07 (0.44) 3.03 (0.40) 2.73 (0.50)

ScaleM (SD) 15.03 (5.19) 15.95(5.06) 14.64 (5.46) 15.35(5.24) 15.15(4.91) 13.67(5.09) 1.58 .02
Unidimensional (all items)

Alpha 91 .93 .90 .88 .90 .93

ItemM (SD) 2.98 (0.62) 3.06 (0.62) 2.86 (0.63) 3.05 (0.67) 3.01 (0.61) 2.87 (0.63)

ScaleM (SD) 143.08 (28.531146.98 (31.24)137.25 (26.31)146.56 (24.931144.44 (28.550137.67 (32.79) 1.97 .02

Note F (4, 326), all comparisons of follow-up yeprs .05 for all scales and unidimensional (all items).
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Table 3. Coping Inventory for Stressful Situations (CISS) Descriptivest&tatand Alpha Reliabilities among Participants with No,
Mild, Partial, and Moderate-Severe Disability.

No Disability Mild Partial Moderate-SevereF 5

CISS Scale (n=78) (n=78) (n=79) (n = 80) @3y P
Task

Alpha .90 91 91 .88

ItemM (SD) 3.89 (0.32) 3.64 (0.33) 3.24 (0.35) 3.49 (0.30)

ScaleM (SD) 62.24 (11.28) 58.38 (12.10)? 51.76 (13.78) 55.90 (13.2%)* 9.35 <.001 .08
Emotion

Alpha .84 .90 .92 .83

ltemM (SD) 2.42 (0.52) 2.72 (0.50) 2.80 (0.39) 3.02 (0.45)

ScaleM (SD) 38.67 (10.9¥) 43.54 (13.66)> 44.86 (15.48} 48.33 (12.73} 7.31 <.001 .07
Avoidance

Alpha .84 .87 .86 .81

ItemM (SD 2.60 (0.65) 2.64 (0.61) 2.45 (0.54) 2.76 (0.62)

ScaleM (SD) 41.51 (11.34) 43.32(12.81 39.24 (12.91} 44.13(11.97) 214 .096 .02

Distraction

Alpha .78 .82 .78 e

ItemM (SD 2.28 (0.38) 2.43 (0.48) 2.29 (0.47) 2.58 (0.51)

ScaleM (SD) 46.63 (6.83f 19.40 (7.25} 18.33(7.15}  20.60 (7.34} 1.92 127 .02

Social Diversion

Alpha 74 81 .79 72

ItemM (SD 3.12 (0.46) 3.01 (0.45) 2.66 (0.36) 3.11 (0.44)

ScaleM (SD) 15.61 (4.68) 15.09 (5.29%% 13.29 (5.50)  15.59 (5.20% 3.31 .021 .03
Unidimensional (all items)

Alpha .89 .92 .93 .90

ItemM (SD) 2.97 (0.83) 3.00 (0.67) 2.82 (0.53) 3.09 (0.56)

ScaleM (SD) 142.45 (23.77)%144.28 (28.69)2 135.55 (32.07) 143.35 (28.88)2 2.68 .047 .03

Note Group x CISS Scale interactidf(6, 620) = 8.39p < .001, partial efa= .08. Post hoc univariate ANOVAs followed by Tukey
tests; means with different superscripts diffep &t.05. Disability level assessed via the Disability Rating Scale (DRS).
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Table 4. Descriptive Correlations: Coping Style, Well-being, and Demographic @nestazs N = 331).

1 2 3 4 5 6 7 8 9 10 11 12
1. Task Coping (CISS) 1.00
2. Emotion Coping (CISS) .05 1.00
3. Avoidance Coping (CISS) 48 .39™ 1.00
4. Avoidance-Distractioh 317 447 897 1.00
5. Avoidance-Social Diversidn 537 217 797 467 1.00
6. Disability at Follow-up (DRS) -18 247 06 .09 -01 1.00
7. Life Satisfaction at Follow-up (SWLS).17" -27" .09 .00 .18 -.18" 1.00
8. Positive Affectivity (PANAS) 48 -03 24" 10 .33 -16" 23" 1.00
9. Negative Affectivity (PANAS) -19° 477 09 18 -04 277 -17° -13 1.00
10. Age at follow-up -16 -09 -18 -09 -21" 17" .06 -16 -01 1.00
11.Education 13 -15" -06 -.09 01 -17 .10 10 -13 .05 1.00
12.Days to Follow Commands 07 -11 09 .10 .03 71509 .04 -09 -08 .02 1.00
13. Disability at Discharge (DRS) 06 -04 .09 .09 .04 2908 -08 .06 .00 -02 32

Note.CISS = Coping Inventory for Stressful Situations; DRS = Disabilityrigaficale; SWLS = Satisfaction with Life Scale;
PANAS = Positive and Negative Affectivity Scale; Days to follow commani®tor subscale of Glasgow Coma Scale, Days from

injury to follow commands.

1. Subscales of the CISS Avoidance Coping scale.

*%k%k

"'p<.05"p<.01,"p<.001
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Table 5. Hierarchical multiple regression predicting disability at fol@{DRS).

. F SigF
Variables sf Change df RChange Change t
Step 1 12.68 4,298 .15 <.001
Age .03 .18 3.36
Education 03 -17 -3.22
Days to Follow Commands .01 .09 1.52
Disability at Discharge (DRS) .06 .26 453
Step 2 12.01 2,296 .06 <.001
Age .03 A7 3.75
Education 02 -14 -2.58
Days to Follow Commands .01 12 2.16
Disability at Discharge (DRS) .04 .23 4710
Positive Affectivity (PANAS) .01 -.08 -1.40
Negative Affectivity (PANAS) .05 24 451
Step 3 454 4,292 .05 .001
Age .03 19° 3.55
Education 01 -.10 -2.00
Days to Follow Commands .02 14 2.47
Disability at Discharge (DRS) .05 25 4.62"
Positive Affectivity (PANAS) .00 -.03 -0.45
Negative Affectivity (PANAS) .01 13 2.08
Task Coping (CISS) 02 -17 -2.58
Emotion Coping (CISS) .03 21 3.26°
Distraction (CISS) .00 -.04 -0.63
Social Diversion (CISS) .01 .10 1.49

Note.CISS = Coping Inventory for Stressful Situations; DRS = Disabilityrigaficale; PANAS
= Positive and Negative Affectivity Scale; Days to follow commands = Motorcalésf
Glasgow Coma Scale, Days from injury to follow commands.

Total modelF (10, 292) = 10.04p < .001,R? = .26.

*kk

"p<.05"p<.01," p<.001
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Table 6. Hierarchical multiple regression predicting satisfaction viélatifollow up (SWLS).

. F SigF
Variables sf Change df RChange Change
Step 1 155 4,300 .02 .189
Age .00 .06 1.07
Education .01 .09 1.61
Days to Follow Commands .01 .09 1.48
Disability at Discharge (DRS) .00 -.01 -0.09
Step 2 11.31 2,298 .07 <.00T
Age .01 .10 1.72
Education .00 .05 0.94
Days to Follow Commands .00 .06 1.06
Disability at Discharge (DRS) .00 .03 0.49
Positive Affectivity (PANAS) 05 .22 3.92
Negative Affectivity (PANAS) .02 -13 -2.23
Step 3 6.53 4,294 .07 <.00T
Age 01 11 1.91
Education .00 .03 0.57
Days to Follow Commands .00 .05 0.78
Disability at Discharge (DRS) .00 .00 -0.05
Positive Affectivity (PANAS) .02 17 2.78
Negative Affectivity (PANAS) .00 .01 0.09
Task Coping (CISS) .00 .00 -0.02
Emotion Coping (CISS) 06 -30 -4.44"
Distraction (CISS) .00 .04 0.62
Social Diversion (CISS) .02 19 2.67

Note.CISS = Coping Inventory for Stressful Situations; SWLS = Satisfactidnlufé Scale;
PANAS = Positive and Negative Affectivity Scale; Days to follow commanbi®tor subscale
of Glasgow Coma Scale, Days from injury to follow commands.

Total model F(10, 292) = 5.75p < .001,R? = .16.

*kk

"p<.05"p<.01," p<.001
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Table 7. Fit Mean-square Statistics for CISS All ltems.

Year Chronic Year 1 2 Chronic
(n=104) 0= 90) (= 205) 6= 104) 0= 90) (= 205)

Item Infit  Outfit Infit Outfit  Infit Outfit Item Infit  Outfit Infit Outfit  Infit Outfit
1 0.89 0.93 1.03 1.00 1.08 1.10 26 0.80 0.82 0.80 0.85 0.81 0.86
2 1.02 1.03 0.89 0.96 1.02 1.08 27 0.98 0.92 0.60 0.61 0.81 0.84
3 1.10 1.04 1.03 1.06 1.03 1.02 28 1.21 1.27 0.86 0.89 0.90 0.92
4 1.31 1.69 1.09 1.07 1.00 1.00 29 0.78 0.75 0.94 0.97 0.96 0.97
5 1.18 1.17 1.21 1.21 1.12 1.13 30 0.94 0.93 1.18 1.27 1.00 0.99
6 1.59 1.67 1.11 1.09 1.01 1.19 31 0.91 0.89 0.92 0.90 0.96 0.99
7 1.15 1.09 1.33 1.32 1.03 1.00 32 1.13 1.23 1.11 1.10 1.03 1.08
8 1.26 1.27 1.37 148 1.19 1.20 33 0.92 0.92 0.84 0.92 0.99 1.01
9 1.46 157 1.25 1.03 1.20 1.22 34 0.94 0.96 0.86 0.84 0.77 0.75
10 0.90 0.91 1.02 1.05 1.02 1.03 35 0.91 0.87 0.81 0.81 1.09 1.04
11 1.00 0.96 1.00 0.95 1.18 1.21 36 0.97 0.98 0.85 0.81 0.97 1.05
12 0.97 0.94 0.93 0.96 1.01 1.02 37 0.72 0.70 1.06 1.06 1.03 1.05
13 1.24 1.25 1.35 151 1.07 1.07 38 1.03 1.01 1.13 1.15 1.07 1.09
14 1.08 1.08 1.23 1.28 1.15 1.18 39 0.62 0.61 0.64 0.62 0.70 0.70
15 0.78 0.76 0.94 1.06 0.89 0.88 40 0.94 0.89 1.19 1.12 1.23 1.12
16 0.97 0.97 1.11 1.15 1.01 1.00 41 0.82 0.89 0.68 0.67 0.94 1.05
17 1.04 0.99 1.11 1.14 1.06 1.08 42 0.92 0.96 0.75 0.80 0.74 0.80
18 0.84 0.81 0.96 0.93 1.07 1.06 43 0.64 0.66 0.73 0.79 0.89 0.98
19 0.88 0.86 1.24 1.32 1.13 1.15 44 0.85 0.85 0.70 0.69 0.90 0.94
20 1.02 0.99 1.03 0.98 0.92 0.90 45 1.81 191 1.36 1.26 1.21 1.17
21 0.77 0.77 0.91 1.01 0.82 0.84 46 0.82 0.80 0.70 0.72 0.75 0.81
22 1.09 1.12 0.98 0.97 1.13 1.14 47 0.93 0.91 0.69 0.67 0.78 0.80
23 1.49 1.48 1.36 1.13 1.31 1.36 48 1.30 1.29 143 1.80 1.27 1.39
24 0.95 1.41 0.80 0.85 0.92 0.97 Mean 1.02 1.04 1.01 1.03 1.00 1.03
25 1.15 1.15 1.23 1.44 1.06 1.08 SD 0.24 0.27 0.22 0.24 0.14 0.14
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Table 8. Fit Mean-square Statistics for CISS Task scale.

Year 1 6=104) 2 6 =90) Chronic i = 205)

Item Infit Outfit Infit Outfit Infit Outfit
1 1.05 1.06 1.63 1.69 1.39 1.45
2 1.29 1.39 1.12 1.61 1.05 1.04
6 2.03 1.92 1.31 1.21 1.12 1.04
10 1.08 1.12 1.10 1.25 1.29 1.30
15 0.90 0.94 1.11 1.06 1.26 1.30
21 0.93 1.05 0.97 0.88 0.92 1.25
24 1.00 1.24 0.89 0.84 0.93 0.87
26 0.74 0.73 0.90 0.86 0.94 1.10
27 1.01 0.89 0.81 0.91 0.93 0.93
36 1.07 0.99 1.01 1.03 0.96 0.96
39 0.73 0.71 0.80 0.78 0.89 0.88
41 0.84 0.79 0.78 0.75 0.85 0.80
42 0.98 0.99 0.89 0.80 0.74 0.69
43 0.68 0.77 0.82 0.81 0.89 0.86
46 1.47 1.52 1.29 1.23 1.13 1.33
47 0.80 0.73 0.91 0.91 0.89 0.80
Mean 1.04 1.05 1.02 1.04 1.01 1.04
SD 0.32 0.32 0.22 0.28 0.17 0.22
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Table 9. Fit Mean-square Statistics for CISS Emotion scale.

Year 160=104) 2 6 =90) Chronic i = 205)

Item Infit Outfit Infit Outfit Infit Outfit
5 1.24 1.25 1.36 1.42 1.18 1.26
7 1.03 1.01 1.39 1.36 0.93 0.96
8 1.03 1.27 1.05 1.02 1.13 1.10
13 1.03 1.00 0.92 0.90 0.97 1.12
14 0.77 0.74 0.84 0.82 0.92 0.86
16 1.13 1.12 1.20 1.30 1.20 1.19
17 0.80 0.76 0.73 0.68 0.84 0.83
19 0.60 0.57 0.85 0.90 0.84 0.87
22 0.74 0.72 0.77 0.73 0.92 0.86
25 1.01 0.96 0.82 0.74 1.07 1.01
28 1.24 1.49 1.04 0.98 1.01 1.13
30 1.00 1.05 0.99 0.92 0.99 1.00
33 1.20 1.39 1.03 1.11 1.36 1.59
34 0.98 1.08 1.12 1.23 1.01 0.96
38 0.91 0.83 1.01 0.98 0.79 0.77
45 1.60 1.81 1.18 1.08 1.01 0.87
Mean 1.02 1.07 1.02 0.98 1.01 1.02
SD 0.23 0.31 0.19 1.08 0.15 0.20
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Year 1 6=331) 2 6 =331) Chronicif = 205)

ltem Infit Outfit Infit Outfit Infit Outfit
3 0.98 0.99 0.97 1.01 1.07 1.12
4 1.35 1.57 1.28 1.53 0.91 0.93
9 1.45 1.33 1.00 0.70 1.21 1.27
11 1.05 1.00 1.21 1.20 1.16 1.21
12 0.89 1.00 0.76 0.77 0.88 0.86
18 0.65 0.60 0.78 0.73 0.90 0.88
20 0.92 0.84 0.99 1.02 0.89 0.92
23 1.37 1.68 1.30 0.96 1.25 1.22
29 0.71 0.68 0.78 0.75 0.83 0.86
31 0.85 0.81 0.92 0.89 0.92 0.89
32 1.26 1.56 1.22 1.24 1.00 1.07
35 1.02 1.06 0.84 0.88 1.03 1.08
37 0.69 0.67 0.88 0.85 0.97 1.00
40 0.94 0.91 0.88 0.70 1.09 0.96
44 0.98 1.08 0.95 1.19 1.01 1.15
48 1.24 1.30 1.57 2.10 1.21 1.25
Mean 1.02 1.07 1.02 1.03 1.02 1.04
SD 0.24 0.32 0.22 0.36 0.13 0.14
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Table 11. Select diagnostic data for Rasch analysis with CISS.

Scale Task Emotion Avoidance All items

Year 1 2 Chronic 1 2 Chronic 1 2 Chronic 1 2 Chronic
Person separation ratio 242265 224 215 211 213 225 2.1 181 289 259 283
Person reliability 0.85 0.88 0.83 0.82 0.82 0.82 0.83 0.81 0.77 0.89 0.87 0.89
Item separation ratio 3.14 263 396 394 345 513 473 459 6.74 453 438 6.82
Item reliability 0.91 0.87 0.94 094 0.92 096 0.96 0.95 0.98 0.95 0.95 0.98

Raw variance explained by measures
Empirical 43.20 48.9% 41.3% 41.9% 39.0% 41.2% 43.4% 44.0% 37.6% 31.9% 32.3% 32.8%
Modeled 44.1% 49.9% 42.2% 42.4% 39.8% 41.8% 43.9% 44.8% 38.1% 32.4% 32.3% 32.9%

Unexplained variance in 1st contrast
Raw 2.2 2 1.9 2.2 2.6 2.1 2.7 2.7 2.5 8.3 9.4 8.1
Percen 7.9% 6.3% 7.1% 7.9% 10.1% 78% 94% 93% 9.7% 11.8% 13.3% 11.3%

Note:Year 1 6 =104), Year 21§ = 90), Chronic K= 205); all values reflect inclusion of all relevant items (no dropped items).
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APPENDIX B

Figure 1. Coping Inventory for Stressful Situations (CISS) Scales by Dig&tating Scale
(DRS) group (No, Mild, Partial, and Moderate-Severe Disability).

1.0 ® No Disability
m Mild
0.8 _
I Partial
0.6 B Moderate-Severe

CISS Z Score

Task Emotion Avoidant

Group x CISS Scale interactioR(6, 620) = 8.39p< .001, partial efa= .08.
Note CISS Z score = raw scores converted using CISS manual normative data&Badlear,

1999).
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Figure 2. ltem-Person Map: Chronic, All ltems
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Figure 3. Response Category Thresholds: Chronic, All ltems
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Figure 4. ltem-Person Map: Chronic, Task
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Figure 5. ltem-Person Map: Chronic, Emotion
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Figure 6. ltem-Person Map: Chronic, Avoidance
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Figure 7. ltem-Person Map: Year 1, All ltems
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Figure 8. ltem-Person Map: Year 1, Task
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Figure 9. ltem-Person Map: Year 1, Emotion
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Figure 10. ltem-Person Map: Year 1, Avoidance
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Figure 11. ltem-Person Map: Year 2, All ltems
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Figure 12. ltem-Person Map: Year 2, Task
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Figure 13. ltem-Person Map: Year 2, Emotion
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Figure 14. ltem-Person Map: Year 2, Avoidance
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APPENDIX C

IRB Administration Office
WAYN E STATE 87 East Canfield, Second Floor
Detroit, Michigan 48201
N IVE RS l Phone: (313) 577-1628
FAX: (313) 993-7122

http://irb.wayne.edu

CONCURRENCE OF EXEMPTION

To: Hillary Greene
Psychology

From: Dr. Scott Millis
Chairperson, Behavioral Institutional Review Board (B3)

Date: May 21, 2012
RE: IRB #: 056112B3X

Protocol Title:  The Psychometric Properties and Clinical Utility of the Coping Inventory for Stressful Situations
(CISS) in Individuals with Traumatic Brain Injury (TBI)

Sponsor: Psychology
Protocol #: 1205010925

The above-referenced protocol has been reviewed and found to qualify for Exemption according to
paragraph #4 of the Department of Health and Human Services Code of Federal Regulations [45 CFR
46.101(b)].

- Protocol Summary Form (received in the IRB Office 05/07/2012)
- Protocol (received in the IRB Office 05/07/2012)

« A waiver of consent has been granted according to 45CFR 46 116(d) and justification provided by
the Principal Investigator in the Protocol Summary Form. This waiver satisfies: 1) risk is no more than
minimal, 2) the waiver does not adversely affect the rights and welfare of research participants, 3)
the research could not be practicably carried out without the waiver, and (4)Providing participants
additional pertinent information after participation is not appropriate.

- Data collection tools

This proposal has not been evaluated for scientific merit, except to weigh the risk to the human subjects
in relation to the potential benefits.

° Exempt protocols do not require annual review by the IRB.
° All changes or amendments to the above-referenced protocol require review and approval by the IRB
BEFORE implementation.

° Adverse Reactions/Unexpected Events (AR/UE) must be submitted on the
appropriate form within the timeframe specified in the IRB Administration Office Policy
(http://irb.wayne.edu/policies-human-research.php).

NOTE: Forms should be downloaded from the IRB Administration Office website
http://irb.wayne.edu at each use.
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ABSTRACT

PSYCHOMETRIC PROPERTIES OF THE COPING INVENTORY FOR STRESSFUL
SITUATIONSIN INDIVIDUALSWITH TRAUMATIC BRAIN INJURY

by

HILLARY A. GREENE

May 2013
Advisor: Dr. Lisa J. Rapport
Major: Psychology (Clinical)
Degree: Master of Science

Although research suggests that coping style affects recovery from trabraatimjury
(TBI), research on assessment of coping style after TBI is sparse.dptdhabries in the
general coping literature suggest a three-factor structure of coping asie:@motion-, and
avoidance-oriented. However, this factor structure might not well charaatepzeg after TBI
given the cognitive and emotional deficits associated with this population. Therkefetuty
examined the psychometric properties of the Coping Inventory for StressfuldpisugCISS)
among persons with moderate to severe TBI using approaches from Classidalebegt(CTT)
and Item Response Theory (IRT; Rasch analysis). This study also edaherelationship
between coping style and TBI recovery, including subjective and objectivé&met-outcomes.
Participants were 331 adults with moderate to severe TBI who were 1 to $pgsaimjury.
This was an archival study of a prospective data registry, examining cobssialeassessments
completed at 1, 2, 5, 10 and 15 years post injury. The primary measure of interest w&Sthe C
Outcomes included the Satisfaction with Life Scale (SWLS) and DisaBiditing Scale (DRS).
Predictors included demographic (age, education) and injury severity (GlasgowSCalaa

DRS at discharge) characteristiPssitive (PA) and Negative (NA) Affectivity scales of the
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Positive Affective and Negative Affect Schedule (PANAS), and the CIS% (Easotion,
Distraction, and Social Diversion scales). Analyses from CTT and IRT ap@®aupported the
reliability of the CISS among individuals with TBI across short- and long-termtadgus to
injury and at various disability levels (median coefficient alpha = .89). Botloagipes also
supported the three-factor structure of the CISS in persons with TBI. Rasg$isapeovided
good psychometric support for the use of the CISS with TBI and identified areagpfored
item discrimination. Hierarchical multiple regression analyses found tpatgetyle uniquely
predicted disability and life satisfaction at follow-up after accountingdorodemographic
factors, injury severity, and affectivity. These findings extend psychomappost for the CISS
to the moderate to severe TBI population and highlight the clinical utility of asgesgping

style with TBI for predicting functional and subjective well-being.
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