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Abstract
Objectives: To test the hypothesis that quality of life (QCdjriade up of different components
and each of these has different anatomic and deaptge contributors.
Design: Questionnaire-based study
Setting: Center for Cognitive Neuroscience, University ofifgylvania
Participants: 52 people with chronic brain injury volunteered foe study. After excluding
patients with severe communication deficits, bitéesions, and incomplete data, 42 patients
with focal lesions were included in the final stuglg patients with left hemisphere injury, LHI
(9 females and 13 males; mean age 60.6 years (SR=Range: 36-83) mean chronicity 11.5
years (SD=4.2)) and 20 patients with right hemisghajury, RHI (16 females and 4 males;
mean age 62.7 years (SD= 12.8; Range: 31-79); nohaonicity 10.1 years (SD=4.3)).
I nterventions: Not applicable.
Main Outcome Measures. We administered the RAND36-Item Health Survey (RANIBion-
1.0), Stroke Impact Scale (SIS-Version 3.0), Rashiffect and Negative Affect Scale (PANAS)
and Distress Thermometer (DT) to measure QOL in&mtl RHI patients. Exploratory Factor
Analysis (EFA) with principal component method reshithese measures to five factors,
roughly categorized as— 1. Physical functionin@eheral health, 3. Emotional health, 4.
Social functioning, and 5. Cognitive functioningxploratory analyses attempted to relate these
factor scores to demographic variables, neuroanatahdata, and neuropsychological
measures.
Results: Physical functioning was the biggest contributoreduced QOL, explaining 32.5%, of
the variance. Older age, less education, and latgsion size predicted poorer physical

functioning (p < .001). Age also affected emotidmedlith. (p=.019). Younger patients reported
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poorer emotional health than older patients. LHtipats reported less satisfaction with their
cognitive functioning (p=.009) and RHI patientstwiheir physical functioning (p=.06).
Exploratory neuroanatomical analyses hinted at braieas that may be associated with the
perception of disability in each QOL component.

Conclusions: QOL is comprised of five components. Clinical archdgraphic factors appear to
differentially impact these aspects of patientstpaved quality of life, providing hypotheses for
further testing and suggesting potential relatiapsHor therapeutic interventions to consider.

Keywords: Quality of Life; Chronic Brain injury; lsen laterality; Principal components

Abbreviations:
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Advances in medicine have allowed us to extendahgth of life of people with neurological
illnesses. Health-care professionals think beyoondbidity and mortality to include “well-
being” as an end target of their treatment. Consety “well-year” is now recognized as a unit
of health status Greater importance is being attached to patiesufisiective assessments of
well-being and their satisfaction with treatmerst déstinct from objective clinical measures of
their health status. Quality of life (QOL) is impant for evaluating efficacy and cost-utility of

different treatment plans or interventions.

Recently, the mortality rates of patients with brajury (e.g. stroke TBI®, and brain tumd)
have decreased. However, their health status fediar satisfactory; According to Lai et al,

only 25 percent of stroke patients return to thvell®f everyday participation and physical
functioning comparable to community-matched perseins have not had a stroke. Survivors of
TBI® and brain tumorslso have significant functional and psychosocigairments, limiting
them in everyday activity and participation. Idéntig the different factors that impact quality

of life for patients with brain injury is necessdoyguide focused rehabilitation strategies.

Laterality of lesion may be one such factor. Fwei lateralization in human brdimeans that
patients with left hemisphere lesions have diffeddicits than patients with right hemisphere
lesions. However, few studies have investigateceffext of laterality on the QOL of patients
with brain injury and their results are not corsigt Some reports support the idea that the right
hemisphere is not as crucial as the left hemisploenmaintaining a good QGE™2 Others

assert that lesions in the right hemisphere cagséisant reductions in QO Several

studies also report no differences based on treedithe lesiorf®™*°



Quality-of-Life in Chronic Brain-Injury

The inconsistent results of studies regarding de of laterality in determining QOL may stem
from differences in the tools used to measure Q@dtably, the same group of patients
performed differently on different scales of QBLPrevious studies have also focused on
particular etiologies rather than on the lateradityesion, per se, making it unclear whether their
results are tied to the particular etiology oreeflanatomy. In addition, most of these studies
considered patients either undergoing treatmepaents who had just completed a treatment
plan or in whom recovery was not comptéte*® Consequently, their reports on QOL were
relatively unstable and likely to change with tiamal the acquisition of compensatory strategies.
Only rare studi¢Saddressed the long-term effects of stroke. Dhanevait® found a significant
effect of lesion laterality on QOL. However, ingtitudy’the patient, family member or health
care provider rated the patient’'s QOL. Consequetiily study did not exclusively reflect the

subjective experience or QOL perception of thegrdsi themselves.

The present study is motivated to understand tbheoa@atomic underpinnings of threats to QOL
experienced by patients with focal brain injurié@sthe coarsest level, we test the hypothesis that
laterality of damage contributes differentially@®L. However, for the reasons listed above,

this hypothesis might be inadequately formulate@GfL cannot be reduced to a single construct.
We also consider the possibility that lateraliself may be too coarse to assess brain-QOL
relationships. Consequently, our study is a prelany investigation to test the hypothesis that
QOL is made up of different components, each otwis associated with different locations of
brain injury. We also considered how demographrtades and neuropsychological

impairments might affect QOL.
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To test these hypotheses: 1) we selected patietitchronic focal lesions broadly, as a result of
stroke, tumor resection, hemorrhage, or aneurysupdlire; 2) we assessed quality of life in this
group by administering a battery of relevant measaf QOL, two specific to QOL and two
pertaining to mood; and 3) we used Exploratory étaghalysis (EFA) with principal

component method to distinguish different aspet@@L and investigate the effects of lesion

location on these components.

Methods

Participants:52 patients enrolled in the Center for Cognitiveuhdscience Focal Lesion
Database (FOLD) at the University of Pennsylvapaticipated in the study. Database
eligibility requirements include a diagnosis ofoadl brain injury verifiable by MRI or CT scan,
and absence of any other neurological disordemjaryi, learning disorder, or psychiatric
condition. Additional requirements of this studgluded absence of moderate or severe aphasia
that would make understanding the survey instrumeéifficult. All database volunteers meeting
these criteria and active during the study recreittperiod (May 2013- August 2014) were
invited to participate. All participants signediaformed consent approved by the Institutional
Review Board of the University of Pennsylvania arete compensated financially for their
time. After excluding patients with severe commatian deficits (n=1), bilateral lesions (n=3),
and incomplete data (n=6), 42 focal lesion patignts unilateral injury were included in the

analyses: 22 patients with left hemisphere injubyl (9 females and 13 males; mean age 60.6
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years(SD=11.2; Range:36-83); mean education 14a&y¥&D=2.7); mean lesion size 34.3 cc
(SD=44.9); mean chronicity 11.5 years (SD=4.2)) adgbatients with right hemisphere injury,
RHI (16 females and 4 males; mean age 62.7 ye@rs {2.8; Range: 31-89); mean education
13.5 years (SD= 2.3); mean lesion size 45.0cc (5B2); mean chronicity 10.1 years
(SD=4.3)). 64% of the brain-injured patients corsadl in this study had experienced a stroke.
The other patients had focal injuries resultingrfriumor resections, hemorrhages, and ruptured

aneurysms.

There were no significant differences in age, etionalesion size and chronicity across LHI
and RHI groups. The demographic and neurologidldethindividual patients are presented in
Table 1 Also included inTable lare scores from four neuropsychological testectdd as part
of their database participation, and reflectivéhafir overall high level of cognitive function:
Western Aphasia Battery (WAB, American National Adult Reading Test (AMNARY;
Philadelphia Brief Assessment of the Cognition (FB%, and Mini-Mental State Examination
(MMSE?®). All patients had their lesions mapped onto adsad brain template by a board-
certified neurologist with the exception of twoipats for whom films were not available. Data

from these two patients were not included in tiggassion or exploratory lesion analyses.

QOL Test MaterialsWe administered thRAND36-Item Health Survey (RANIrsion-1.03,
perhaps the most widely used general assessmbeagth-related quality of life (HRQGH),

and theStroke Impact Scale (SIS-VersionF)Yhe most widely used disease-specific HRQOL
tool for stroke patients. We also included two dtad depression scale$?esitive Affect and

Negative Affect Scal@®ANASY andDistress ThermometéDT)?. Depression and
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hopelessness have been associated with a poosenp@OLE°, motivating our inclusion of the

depression measures.

Procedure:Participants completed all four printed questiorggin a single session either at the
Hospital of the University of Pennsylvania or theiimes. A researcher explained the

instructions for each questionnaire before presgritito the participants to complete.

Statistical analysesA Factor Analysis (FA) using principal componemethod with a varimax
(orthogonal) rotation was conducted on data obthfrem 42 patients. We obtained 21 measures
per patient: PANAS (2); DT (1); RAND subscales @AND health change (1), SIS subscales
(8), SIS stroke recovery (1). Because the sampéeisismaller than typically obtained for factor
analysis, we calculated a recommended measuresigndewhere the ratio of cases to variables
is less than1:5— the Kaiser-Meyer Olkin (KMO) measof sampling adequaty Examination

of the KMO value indicated that the sample wasdiatile despite the small size (KMO=.7).
Homogeneity of variance was confirmed by Bartlei#'st (¥ (210) = 511.6, p< .001).
Communalities were above .5 for all items in th&éahanalysis. The diagonals of the anti-image
correlation matrix were over .5 for all items excye positive and negative affects scores of the
PANAS (PA_PANAS and NA_PANAS). We repeated the gsialafter dropping PA_PANAS
and NA_PANAS due to their low sampling adequacy.®#F the new model was .7 and
Bartlett's test was significant @k171) = 452.9, p< .001). One item (SIS-Handicap)rbt load
above .5 on any component and was dropped frorartllysis. The final factor analysis was
conducted on 18 items. The KMO of the final modakw703 and Batrtlett’s test of sphericity

was significant (X(153) = 423.7, p<.001), again confirming that tia¢adwere factorabf@
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Communalities were above .5 for all items in thafianalysis.

To anticipate the results, five factors were idedi A mixed-design ANOVA with group (LHI,
RHI) as a between-subjects variable and the fivé Q@nponents as within-subjects variables
was conducted to test for an interaction betweengand QOL components. This analysis was
followed by independent sample t-tests to deternfibell and RHI groups differed across the
five QOL components. A discriminant analysis wadqrened to test how accurately patients’

perceived QOL in the five domains could discrimentite LHI and RHI groups.

Stepwise regression was conducted to test if dempbigr (age, education) and neurologic
factors (lesion size, chronicity) predicted the Q€imponents. Last, exploratory lesion analyses
were conducted to consider whether injury to spebifain areas are associated with lower
scores on any of the QOL components. To betterrstaded the observed patterns and the
potential impact of other participant differences, also considered the effect of
neuropsychological test performance and gendeosi+ipoc analyses. Statistical analyses were

done in SPSS Statistfand lesion analyses were done in MRI&ron

Results

The final factor analysis was done on 18 items.akteacted five components with eigenvalues

above 1.The five components explained 32.5%, 168885, 7.4%, and 6.2% of the variance,

respectively. The cumulative percentage of variangeained by the five components was
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72.2%. The rotated component matrix with the comatitias of the items is given ifiable 2
Based on inspection of the contributing individilaims, we named the five factors:F)ysical
functioning, 2) General health, 3) Emotional health, 4) Social functioning and 5)Cognitive
functioning. Four items had cross-loadings over 0.4 on othemponents, but they had primary
loadings above 0.6. The factors emotional healthcagnitive functioning had less than three
item loadings but we retained them as separaterfabecause 1) emotional health and cognitive
functioning are theoretically different conceptsd&) Both RAND and SIS scales had fewer

items measuring these two constructs.

A mixed ANOVA was conducted to assess the effetatefrality of lesion (LHI (n=22) vs. RHI
(n=20)) on the five factors. There was no signiiicaain effect of group (F(1, 40) = 0.96,
p=.333) or factor scores (F(4, 160) =.006, p =Hbwever, there was a significant Factor scores
x Group interaction (F(4, 160) =2.54, p = .042;aled power =.7). Thus, the factor scores
differed significantly in the LHI and the RHI grosigFigurel). An independent sample t-test
revealed that cognitive functioning was perceivednare impaired by the LHI group (M= -.37,
SD=1.1) than the RHI group (M= .40, SD=.63) (t(33=22.78, p =.009, Cohent=0.86). RHI
patients reported lower perceived physical funétigrthan LHI patients, a difference that
approached significance (t(40) = -1.934, p = .06h&h’'s d =0.59). The results are summarized
in Table 3.To further explore the locus of the perceived défee in cognitive functioning
between LHI and RHI patients, we conducted a postdomparison of the groups on four
neuropsychological measures (MMSE, AMNART, WAB, RBANOo significant differences

were observedsge Table ¥

10
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In the Discriminant analysishe overall Chi-square test was significant (Wilks .738, Chi-
square = 11.38, df = 5, Canonical correlation 5 @5104). Cognitive functioning (r = .82) and
physical functioning (r = -.6) were highly correddtwith the discriminant function.
Reclassification of cases based on the new caroragable was successful.73.8% of the cases
were correctly reclassified into their original @gories. RHI and LHI groups were reclassified

with 80% (16/20), and 68.2% (15/22) accuracy, respely (seeTable 5.

Given the uneven distribution of gender in the d@mpe ran a post-hoc analysis to consider its
potential impact on the results. A mixed ANOVA exaimg the effect of gender (male (n=17)
versus female (n=25)) on the principal componeatescdid not yield any significant
differences. There was no significant main effdagender (F(1, 40) = .68, p= .416), no
significant main effect of principal component so(F(4, 160) = .06, p = .994), and no

significant Gender x Principal component scoresrattion (F(4,160) = 1.51, p = .201).

An exploratory stepwise regression analysis waslgcted to predict the five factors. Education
(B=, .567,t = 4.68, p <.001), lesion sife(-.452, t =-3.59, p =.001), and age~-.307, t= -
2.47,p = .019) predicted perceived physical fumitig (F(3,39) =11.32, p < .001?R
=.485,Cohen’s’.94), indicating lesser education, larger lesiae,sand older age were
associated with worse perceived physical functigaifter injury. Agef§ = .369, t = 2.45,p =
.019) also predicted perceived emotional health,(89) = 6.00, p = .019,°R .136, Cohen’s*
=.16), indicating that younger patients reportedsg&@erceived emotional health. However,
none of these factors predicted perceived genegdth) social functioning, or cognitive

functioning. Chronicity did not predict any of tfiee principal components.

11
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To identify the brain areas associated with eadhede factors, we conducted exploratory lesion
subtraction analyses. First, factor scores werk oatlered from the smallest to the highest.
Then, for each factor, we subtracted lesions aépts within the upper quartile (i.e., top 25% on
that factor) from the lesions of patients withie tbwer quatrtile (i.e., bottom 25% who scored
low on that factor). In this way, we plotted thaiorareas that corresponded to the perception of
dissatisfaction in each of these QOL factors. Hs#oh coverage map and subtraction plots for

all five factors are shown iRigure 2 (a-f).

Discussion

Our study was motivated to understand the neuroamatand demographic variables that impair
QOL in people with focal brain injury. We conduci@diactor analysis to identify components of
QOL experienced by people with chronic focal lesicur study was motivated by the
hypothesis that QOL is not a unitary construct #nad people’s quality of life varies along
different dimensions. A five-factor model explain&2l2% of variance in QOL. Physical
functioning was the most important QOL componeat #xplained the most variance, followed

by general health, emotional health, social fumgtig, and cognitive functioning.

We did not observe any effect of gender on the @&hponents. In contrasts to Ba, who
reported that frequency of stroke in RH was sigatfitly higher in men, we had few (4/20) male
patients in the RHI group and a limited numbereshéle patients in the LHI group (9/22).

Larger sample size may be more sensitive for datgpbtential differences in how men and

12
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women experience QOL following brain injury. If deint, determining neurological,
sociological or demographic factors that might uhdgender differences in QOL would be an

important area for future research.

Although cognitive functioning explained the leaatiance, it distinguished the left and right
hemisphere injured patients. We assessed the eff&aterality on each factor of QOL and ran
exploratory analyses to identify the predictors brain-behavior correlates of these factors.

Here we discuss these findings and their implicetio

Physical Functioning

In our sample, QOL was affected most by patientsteived level of physical disability. We
also found that age, education and lesion size pe&@ictors of perceived physical functioning.
Consistent with Jun, Kim, Chun, & Mot patients with higher education reported better
perceived physical functioning. Without an objeetimeasure of physical functioning, we cannot
be certain of the relationship between socio-deeqagc variables and physical functioning, but
the result clearly suggests that socio-demogrdialstors influence physical quality of life—
which in turn may impact prognosis and rehabiliatiPeople with higher education may have
access to better medical care or be more likefgltow up, thereby improving the odds of a
better quality of life. Adequate counseling sessifor patients with lower education levels and
subsidized follow-up treatment may help improvertpaysical functioning — the most
important component of quality of life and, consewly, the one having a major impact on the

QOL of caregivers as wetf.

13
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Reports in the literature are inconsistent regardie role of age and education in the health
related QOL of brain-injured patients. While sored&es find age®****and education
363%rucial, others do ndf***° The effect of these factors may apply to spe€}@L

components, as found in our study. Global scor€3@i may be insensitive to the specificity of

the effect.

Our exploratory lesion analyses indicated thablesinvolving predominantly right motor
cortex were associated with low perceived phydigattioning. This observation is counter-
intuitive as the left hemisphere controls the danirright hand and most of our patients were
right-handed. However, the kinds of motor-intensibdeficits associated with right frontal
damage might account for this observattoApart from lesions in the motor cortices, lesiims
the bilateral-occipital lobe and the right supetemporal area were also associated with lower
subjective ratings of physical functioning. One gbsity is that lesions in these areas lead to
difficulty in vision, exploration of objects, andqzessing of space-related information, all of

which might restrict physical mobility and the aities of daily life*?.

General Health

Age, education, lesion size, and chronicity did pretdict levels of general health. Lesion side
(left, right) also did not have any effect on tbaanponent. The exploratory subtraction plot
suggests that many right hemisphere areas are tampdo general health— superior parietal,
middle occipital, precentral, angular gyrus, thalapctaudate, putamen, and insula— as well as
the bilateral anterior cingulate. We could spe@iladw damage to these areas affects self-care

and general health. For example, the right supeadetal-occipital region is usually associated

14
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with neglect. Lesions in the thalamus are repometisturb the total sensory motor relay,
attenuate the body’s arousal system, disrupt emgtiocessing, and cause mood disorders.
Acute post-stroke depression is often associatéutvalamic lesioff. Thalamic lesion can also
cause pain or Dejerine—Roussy syndririeesions in the cauddfand anterior cinguluffimay
cause emotional disturbances. Lesions in the irsanaaffect awarene8s Future prospective
studies could target the occurrence of these netiehoral symptoms with subjective reports of

the quality of general health that patients wifluriies in these areas experience.

Emotional Health

Only age significantly predicted emotional heattlthe present study. Older patients reported
better emotional health than younger patients. fiihging is consistent with previous studies
observing greater emotional well-being with €g©thers report that older adults move out of a
negative emotional state faster than younger adulisare less likely to experience negative
affect consistentf. Younger people may be burdened by liabilities llependents to care for
and these stresses may contribute to their lowiemaithealti’. Younger patients may need
counseling to boost their emotional well-being &ndational rehabilitation for successful return
to work’’and to alleviate their anxiety over financial inseties. Most areas implicated in our
exploratory anatomic analysis—left middle orbitorftal cortex, left frontal areas, right frontal
areas, bilateral insula, right caudate, right pwaynight thalamus, bilateral temporal cortex,

right parietal cortex — are associated with theraldbases of emotion processing

Social Functioning

15
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Age, education, lesion size, side, and chronidityrbt predict social functioning. However, the
subtraction plot included areas implicated in TlyemfrMind (right angular gyrus, right medial
frontal areas, and left temporal pofepreas important for action observation (left iitfe

frontal gyrus, right inferior parietal lobuféy* and subcortical areas involved in social cognitio
(right cingulum and left caudatéy®. Theory of Mind (ToM) refers to the ability to uertand
and interpret another person's beliefs, emotiomd jrtentions. ToM requires both cognitive and
emotional perspective-taking and is necessarydoiasfunctioning’. Similarly, understanding

the intentions of others while observing their aasi is a fundamental aspect of social beha¥ior

Cognitive functioning

Age, education, lesion size, and chronicity did preidict the level of perceived cognitive
functioning. However, patients with left hemisphemeiry reported significantly lower perceived
cognitive functioning than patients with right heypinere injury. This subjective report was
obtained despite LHI patients not exhibiting sigraht differences from RHI patients on
standard neuropsychological measures of languagomny, visuospatial abilities, or executive
function. One reason for this discrepancy betwesjestive and objective reports could be that
while patients of both groups were able to answi#r eomparable accuracy, LHI patients may
have had to exert greater cognitive effort. Thé& laicself-awareness generally associated with
right hemisphere lesions is another possible exgiam for this difference. Lunven et al
Yobserved that right-brain-injury patients, but kedt-brain-injury patients, underestimated their
difficulties when their scores were compared tass@rovided by caregivers. Our subtraction
analysis reveals that lesions primarily impactiagguage and memory areas of the brain (e.qg.

bilateral angular gyrus and left inferior frontalrtex (pars triangularis), middle frontal, middle

16
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temporal gyrus, insula, putamen, and caudate) ag&geciated with subjective assessments of
lower cognitive functioning. Although limited byverse inference, this pattern is more
consistent with a cognitive effort than an awarsretated interpretation of the laterality effect.
Patient perception of their abilities and disal@titappears more fine-grained than our rigorously

designed clinical tests.

Limitations

This study was conducted on a relatively small daropnsisting of 42 patients, making our
behavioral findings preliminary and limiting ouryeer to conduct detailed brain-behavior
analyses. We consider the results of our lesiotyseato be hypothesis-generating. Future
studies are needed to verify these brain-behaawelations. Although our sample size was
smaller than typical of principal component anatysbe Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy and Bartlett's test of spligmonfirmed that the data set can be used for
factor analysis. We found a large effect size (Q¢hd=.86) for the difference in perception of
cognitive functioning across the LHI and RHI groupke effect size of the regression analysis
for QOL component 1 (physical functioning) was deme (Cohen’s*.94): The regression
analysis for QOL component 3 (emotional health) aadnall but non-trivial effect size
(Cohen’s f=.16). Thus, the effect size measures reassur¢hiatudy reports significant and

relevant information on patients with brain injulgspite having a low sample size.

17
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The varied etiologies of the patient populationtaoth a strength and weakness of the design.
Post-injury reorganization may differ between sé&rakd tumor patients, and different risk
profiles and medications may contribute differeititheir post-injury recovery and cognitive
profiles. However, the inclusion of aneurysm anadu patients allows us to sample the brain
more broadly, as stroke lesions are limited byvscular distribution. Limiting our analysis to
stroke patients would have weakened our statigtioader unnecessarily given that we do not

have clear reasons to predict differences betwiekesand the other patient subtypes.

We consider the results of our PCA and lesion a®alyo provide preliminary support for our
hypotheses: that QOL is a multi-faceted constramd, injury to different brain areas can
differentially impact these facets. In order t@stgically target therapeutic interventions based
on injury site, and to establish the possible imp&desion cause, confirmation with a larger

sample size and more even distribution of etiolgvél be an important next step.

Conclusions

Since 1980, fatalities from heart disease and sthalve decreased by more than Padind the
cancer death rate has dropped by 26% from 1990082 These advances raise the importance
of assessing quality of life associated with thesaditions following rehabilitation. We found
that perception of physical disability had the gestiimpact on patients’ QOL. Education, lesion
size, and age predicted perceived physical funicigprOlder patients were more satisfied with

their emotional health than younger patients. R&iwith left hemisphere lesions were less

18
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satisfied with their cognitive functioning and hadions in the areas of the brain typically
implicated in language and memory functions. In swary, our study provides preliminary
support for our hypothesis that different factavstcibute to different components of the quality
of life experienced by patients with neurologiagliy. Our exploratory lesion analyses also
generated a rich set of hypotheses for futurengs@loser attention to these domains can help

guide rehabilitation and restorative efforts irstgrowing population of people.
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Table 1.Demographic, neurologic and neuropsychologicaitedf LHI and RHI patients

ID Gender Age Edu Lesion Location Lesion Cause Chronicity AQ AMN/ART PBAC- PBAC- PBAC- PBAC- PBAC- MMSE
(years) Side size (CC) (years) (Revised, Memory Visuo- Language Executive Behavior (30)
2/10) 27) Spatial (12) (26) (24)
(18)
85 F 65 15 Left Ins 13.1 Stroke 16.9 98.8 122.0 18 18 11 19.5 24 29
107 M 72 16 Left FP 33.2 Stroke 16.2 N/A 103.0 N/A N/A N/A N/A N/A N/A
141 F 54 16 Left Ins 216 Stroke 14.0 98.8 113.0 AN/ N/A N/A N/A N/A N/A
215 M 64 14 Left F 17.4 Stroke 14.5 94.4 106.0 18 7 1 11 18.5 24 29
236 M 68 19 Left FP 156.0 Stroke 20.7 90.8 100.0 517 17 8.5 9.5 24 29
244 M 60 15 Left T+Cer+Po  47.2 Stroke 13.9 98.4 109.0 N/A N/A 12 18.5 24 27
ns
318 F 63 12 Left BG 20.7 Stroke 13.4 99 112.0 215 18 12 19 24 29
342 F 60 12 Left O+T+Cs 42.1 Stroke 13.0 93.4 N/A /AN N/A N/A N/A N/A N/A
343 M 58 14 Left T+Cer 20.1 Stroke 12.8 N/A N/A N/A N/A N/A N/A N/A N/A
363 M 76 16 Left F 16.8 Stroke 11.7 914 104.6 14 8 1 9 15.5 24 25
384 M 73 12 Left F 11.3 Hemorrhage 12.3 93.1 102.4 14 13 10 19.5 24 22
428 M 58 12 Left ACC+F+ 3.6 Stroke 12.2 95.5 109.4 155 12 10.5 17.5 24 30
CcC
493 M 70 14 Left F 22.4 Aneurysm+He 10.3 92.1 104.0 10 18 10.5 15.5 24 24.5
morrhage
529 F 68 12 Left F 9.0 Stroke 104 94.9 95.0 13 13 8 17.5 23 26
+Aneurysm
534 F 63 16 Left N/A Aneurysm 10.1 N/A 120.0 N/A N/A N/A N/A N/A N/A
541 49 19 Left 18.8 Tumour 104 N/A 122.0 215 18 11 22 24 25
resection
565 M 56 12 Left F 14.5 Aneurysm+He 10.6 N/A 121.0 N/A N/A N/A N/A N/A N/A
morrhage
642 M 79 12 Left P 8.0 Stroke 11.4 96.8 N/A 16 18 11 19 24 25
755 F 50 16 Left Cer N/A Stroke 3.9 N/A 120.0 20 18 12 215 24 30
775 M 45 20 Left F 27.3 Aneurysm 6.1 99.2 110.4 13 16 11 20.5 24 29
792 F 31 14 Left F 167.3 Tumour 2.2 99.6 106.2 14.5 14 10 17 24 27
resection
795 F 52 20 Left F 15.2 Tumour 6.6 96.0 124.8 215 18 12 20 24 30
resection
83 M 72 12 Right FTP 8.0 Stroke 16.6 99.8 114.0 17 16 12 235 24 29
87 F 74 15 Right F 10.5 Stroke 16.7 99.1 113.0 235 17 10 20 24 28
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Key: Edu — Education, M — Male, | — Insula; F — Bden(Gender), F — Frontal (Location); P — Pariefak Temporal; Cer — Cerebellum; BG — Basal Gan@aOccipital; Cs — Centrum

Semiovale; ACC — Anterior cingulate cortex; CC -aflilate Cortex; Th — Thalamus; Cau — Caudate; NMAt-available; WAB — Western Aphasia Battery; AMNAR The American National
Adult Reading Test; PBAC — The Philadelphia Briefs&ssment of Cognition; MMSE — Mini-Mental Statefination



Table 2. Rotated component matrix with communalities &f items

1. Physical 2. General 3. Emotional 4. Social 5. Cognitive
Items Functioning Health Health Functioning Functioning ~ Communalities
SIS Strength 0.92 0.9
RAND PF 0.863 0.834
SIS Mobility
0.802 0.82
SIS ADL+IADL 0.767 0.827
SIS Hand function 0.635 0.465 0.722
SIS Stroke Recovery 0575 0.424 0.716
Distress -0.716 0.733
RAND General Health 0.706 0.681
RAND Health Change 0.675 0.544
RAND Energy Fatigue 0.638 0.421 0.73
SIS Emotion
0.763 0.634
RAND EWB 0.625 0.522
RAND Pain
0.701 0.791
RAND RLPF 0.681 0.7
RAND RLEP 0.66 0.42 0.781
RAND SF 0.474 0.639 0.642
SIS COMM 0.809 0.727
SIS Memory 0.705 0.659

Key: PF — Physical Functioning; ADL — Activities Biily Living; IADL — Instrumental Activities of Didy Living; EWB —
Emotional Wellbeing; RLPF — Role Limits Physicalrietioning; RLEP — Role Limits Emotional Problems; S Social
Functioning; COMM — Communication



Table3. Result of Independent Sample t-test of the fi@@&Romponents

Components Group N Mean Std. Deviation t df p-value

1-Physical Functioning RHI 20 0.3 1.02

LHI 22 0.28 0.92 -1.934 40 0.06
2-General Health RHI 20 0.05 1.01

LHI 22 -0.05 1.01 0.304 40 0.763
3-Emotional Health RHI 20 0.11 0.98

LHI 22 -0.1 1.03 0.681 40 0.5
4-Social Functioning RHI 20 0.09 1.03

LHI 22 -0.08 0.99 0.543 40 0.59
5-Cognitive Functioning RHI 20 0.41 063

LHI 22 -0.37 1.14 2.781 33.438 0.009

Key: RHI — Right Hemisphere Injury; LHI — Left Hesgihere Injury



Table 4. Comparisonof Standard NeuropsychologicalTests ihdrdl RHI patients

Cognitive Scales Z?gigt N Mean Des;[gfion t-value df P-value

WAB-AQ RHI 15 97.43 3.74

LHI 16 95.76 301 1373 29 0.8
AMNART RHI 17 109.57 11.73

LHI 19 110.78 869  -0.354 34 0725
PBAC-MEMORY RHI 15 18.6 4.86

LHI 15 16.53 3.56 133 28  0.194
PBAC-VISUOSPATIAL RHI 15 156 0 69

LHI 15 16.4 223 088 28  0.383
PBAC-LANGUAGE RHI 15 1 ~

LHI 16 10.59 124 0892 29 038
PBAC-EXECUTIVE RHI 15 202 903

LHI 16 18.16 296  1.932 29  0.063
PBAC-BEHAVIOUR RHI 15 p 0.56

LHI 16 23.94 025 -0.892 29  0.38
MMSE RHI 15 28.4 1.59

LHI 16 27.28 245 1496 29  0.145

Key: WAB — Western Aphasia Battery; AQ — Aphasiaofent; AMNART — The American National Adult
Reading Test; PBAC — The Philadelphia Brief Asses#mof Cognition; MMSE — Mini-Mental State Examiicat



Table 5. Result of Discriminant Analysis

Standardized Canonical Discriminant Function Coefficients

Function 1

Physicalfunctioning -.636
Generalhealth 109
Emotional health 242
Socidfunctioning 194
Cognitivefunctioning 824
Functions at Group Centroids

RHI .609

LHI -.554
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(f) Cognitive functioning



HIGHLIGHTS

Quality of life comprises physical, emotional, cognitive, socia, & general
health

Left hemisphere injured patients are less satisfied with their cognitive
function

Right hemisphere patients are | ess satisfied with their physical function
Age, education, and lesion size influence perceived quality of life after
injury

Lesion location may mediate which aspects of quality of life are adversely
impacted



