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17. Assessment of Outcomes Following Acquired and or Traumatic Brain Injury

17.1 Introduction

The following chapter is@view of measurement tools used to assess individuals after a brain injury.
The list of tools appearing here was derived by a consensus of experts working on the ERidesde
Review of Acquired Brain InjufsBl)literature.

The tools were chosen based a 3step process. The first was the development of an inventory of
current outcome measures based both the literature and discussions held with rehabilitation team
members who actually use the tools. The second was a consensus agreement amongoh @eperts

as to whichtools aremost important. Finally, there had to be sufficient research on the outcome
measure in ABI populations to allow a meaningful analysis of the psychometric qualities of the tools.
Those outcome measures that made it through this process were selected/iewré\n exhaustive list

of outcome tools is not listed here as there are over 700 measures related to function foll6®&ing
(Tate et al2013).

Table 17.1 Selected Tools for Assessment of Outcome in ABI/TBI
Tool

Agitated Behavior Scale
Berg Balanc&cale
Community Balancand Mobility Scale
Community Integration Questionnaire
Disability Rating Scale
Fatigue Severity Scale
Functional Independence Measure
Functional Assessment Measure
Galveston Orientation and Amnesia Test
Glasgow Coma Scale
Glasgow Outcome Scale
Hamilton Anxiety and Depression Scale
Mayo-Portland Adaptability Inventory
Medical Outcomes Study 8B
Mini Mental State Evaluation
Neurobehavioural Functioning Inventory
Rancho Los Amigos Level of Cognitive Functioning Sc
Satisfaction with Life Scale
Quality of Life after TBI

17.1.1 Evaluation Criteria for Outcome Measures

It is necessary to have a set of criteria to guide the selection of outcomes meaRatiedility, validity

and responsiveness have widespread usage and are discussed as being essential to the evaluation of
outcome measurefDuncan et al. 2002; Law 2002; Roberts & Counsell 1998; van der Putten et al. 1999)
Finch et al(2002)provide a god tutorial on issues for outcome measure selection.

The Health Technology Assessment progranfizpatrick et al. 199&8xamined 413 articles focusing

on methodological aspects of the use and development of pati@sied outcome measurek their

report, they recommend the use of eight evaluation criteria (Table 17.2). These criteria, including some
additional considerations described below, were applied to each of the outcome measures reviewed in
this chapter.
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Table 17.2 Evaluation Criteria and Standards

Criterion

Definition

Standard

1. Appropriateness

The match of the instrument to the
purpose/question under study. One must
determine what information is required and
what use will be made of the information
gathered (Wade 1992)

Depends upon the specific purpose for which the
measurement is intended.

2. Reliability Refers to the reproducibility and internal Testretest or hterobserver reliabilitylCCkappa
consistency of the instrument. statistics Andresen 2000; Hseuh et al. 2001; Wolfe
1 Reproducibilityaddresses the degree td al. 1991)
which the score is free from random 1 Excellent2 0.75;
error. Test retest & interobserver 1 Adequate: 0.4.74;
reliability both focus on this aspect of 1 Poor:¢ 0.40
reliability and are commonly evaluated Note: Fitzpatrick et al(1998)recommend a minimum
using correlation statistics including | test-retest reliability of 0.90 if the measuis to be
Intra-Class Correlation Coefficients used to evaluate the ongoing progress of an individy{
(ICG Pearson’s or in a treatment situation.
coefficients and kappa coefficients Internal consistency (spit | £ ¥ 2 NJd NRY
(weighted @ unweighted). statistics Andresen 2000
1 Internal co_nsistencyssess_es the_ 1 Excellent? 0.80:;
homogeneity of_ the scgle |terr_1B.|s 1 Adequate: 0.7@.79;
generally examined using sphitilf
reliability or Cr “.P°°T<O'7° . .
ltem-to-item and itemto scale Note: Fitzpatrick et a_l(1998)caut|ona values in
correlations are also accepted methog excess OT 0'9.0 may !ndlcate redundan@;tt_aquate
levels of mter-item & itemto-scale correlation
coefficientdHobart et al. 2001; Fitzpatrick et al. 199
1 inter-item: between 0.3 and 0.9;
i item-to-scale: between 0.2 and 0.9
3. Validity Does the instrument measure what it purport] Construct/convergent and concurrent correlations

to measure? Forms of validity include face,
content, construct, and criteriorConcurrent,
convergent or discriminative, and predictive
validity are all considered to be forms of
criterion validity.However, concurrent,
convergent and discriminative validity all
depend on the existe
to provide a basis for comparisaifino gold
standard exists, they represent a form of
construct validity in which the relationship to
another measue is hypothesize@Finch et al.
2002)

(Andresen 2000; McDowell & Newell; Fitzpatrick et
1998; Cohen et al. 20Q0)
1  Excellent2 0.60, Adequate: 0.30.59,
Poor:¢ 0.30
ROC analysisUC(McDowell &Newell 1996)
1 Excellent20.90, Adequate: 0.70.89,
Poor<0.70
There are no agreed on standards by which to judgs
sensitivity and specificity as a validity ind&iddle &
Stratford 1999)
Predictive ValidityAccording toShukla et al. (2011)
whenusing many of these instrumenthere is no
“defined threshold score beyond which an accurate
LINBRAOGAZY. Oy 068 YIRS¢

4. Responsiveness

Sensitivity changes within patients over time
which may be indicative of therapeutic effect
Responsiveness is most commonly evaluate
through correlation with other change scores
effect sizes, standardized response means,
relative efficiency, sensitivitgnd specificity of
change scores and ROC analysis.
Assessment of possible floor and ceileffpcts
areincluded as they indicate limits to the
range of detectable change beyond which ng
further improvement or deterioration can be
noted.

Sensitivity to change
Excellent: Evidence of change in expected direction
using methods such as standardizeffect sizes:

1 <0.5=small; 08.8=moderate? 0.8=large
Byway of standardized response meaR©OC analysis
of change scores (area under the cusee above) or
relative efficiency.

Adequate: Evidence of moderate/less change than
expected; conflictingvidence.

Poor: Weak evidence based solely owaues
(statistical significancéAndresen 2000; McDowell &
Newell; Fitzpatrick et al. 1998; Cohen et al. 2000)
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Criterion

Definition

Standard

Floor/Ceiling Effects

Excellent: No floor or ceiling effects

Adequate: floor and ceiling effest¢20% of patients
who attain either the minimum (floor) or maximum
(ceiling) score.

Poor: >20%(Hobart et al. 2001).

5. Precision

Number of gradations or distinctions within
the measurementFor example, ags/no
responseversusa 7-point Likert response set

Depends on the precision required for the purpose ¢
the measurement (e.g. classification, evaluation,
prediction).

6. Interpretability

How meaningful are the scores? Are there
consistent definitions and classifications fo
results? Are there norms available for
comparison?

7. Acceptability

How acceptable the scale is in terms of

completion by the patientdoes it represent a
burden? Can the agssment be completed by
proxyif necessary?

8. Feasibility

Extent of effort, burden, expensand
disruption to staff/clinical care arising from th

administration of the instrument.

Jutai and Teasell (2008dint out these practical
issues should not be separated from consideration
the values that underscore the selection of outcomg
measures. A brief assessmentpoicticalitywill
accompany each summary evaluation.

Each measure reviewed was also assessed for the thoroughness with which its reliability, validity and

responsiveness have been med in the literature. Standards for evaluation of rigor were adapted
from McDowell& Newell (1996and Andresen (2000){able 17.3).

Table 17.3 Evaluation Standards-Rigor

Thoroughness or
Rigor of testing

Poormi ni mal i
N/A: no information available

Excellentmost major forms of evaluation reported.
Adequate several studies and/or several types of testing reported
nf ormat.

on and/ oarerepprted.st udi es

Assessments of rigor using the above standards are given along with evaluation ratings for reliability,

validity and responsivenessr each measure (Table 17.4).

Table 17.4 Evaluation Summary

Reliability

Validity

Responsiveness

Rigor Results

Rigor Results

Rigor

Results Floor/ ceiling

NOTE +++=Excellent; ++=Adequate; +=Poor=&ufficient information; TR=Testtest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceiling effects; mixed results)

Ratings of ++fexcellent), ++ (adequate) ardpoor) are assigned based on the criteria and evidence

presented in

t he

standards

column of Tabl e

for validity, it means that evidence has been presented dentatisiy excellent construct validity based

on the standards provided and in various forms including convergent and discriminant validity, as well as

predictive validity.

In addition to the criteria outlined above, the following additional issues wereidersd:
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A Has the measure been used in an ABI/TBI population?
A Has the measure been tested for use with proxy assessment?

17.2 Agitated Behavior Scale

TheAgitated Behavior ScalaB3was designedo assess agitation in patients who had sustained a TBI
(Corrigan 1989)According td_evy et al. (2005Hespite the availability of the scale, agitation remains
unmeasured by most who work with the TBI populatidhe scale, which began as ai®9n scale, was
reduced to 14 items, with each item scored fronf@bsent}o 4 (present to an extreme degree). The

scale which was originally tested by nurses, occupational therapists, physiotherapists, and other hospital
staff was designed to be used by allied health professid@asrigan 1989)The total score, whitis
considered the best overall measure of the degree of agitation, is calculated by adding the ratings (from
one to four) on each of the 14 items. The scale can also be divided into three subshal@sinhibition
subscale includes items 1, 2, 3, 6,87 9, and 10the Aggressiorsubscale includes items 3, 4, 5 and 14

and theLabilitysubscale includes items 11, 12, and(@8rrigan & Bogner 1994hdividual scores of

> 2 2 the ABS indicate high agitatom,o nver sely scores ofCodgai& i ndi cat e
Mysiw 1988)

Table 17.5 Characteristics of the Agitated Behavior Scale

Criterion Evidence

Reliability Interobserver Reliability: Inter-rater correlation of the total score has been foundexceed 0.70
(Corrigan & Bogner 1995}lass @relation (CQ of 0.920 for the total score and for the subscale:
Disinhibition CC of 0.902; Aggression CC of 0.090; Lability CC ofEog2er et al. 199Results from
a long term care facility also indicatgood intesrater reliability with a CC of 0.906 for the total
score, 0.870 for Disinhibition, 0.886 for Aggression aB88®for LabilityAmato et al. (2012ound
that when 30 patients were assesséuter-rater reliability between an RN and an unlicensed
caregiveiwasexact 720 of the time23% were within two pointsand 6% were within-3 points of
each other.

Internal Consistency: Cr 0 n bfascdnes Isave been consistently above 0.838 to O(8bgner et al.
1999;Corrigan 1989%orrigan & Deming 1995 heta scores ranged from 0.889020 indicating
adequate internal consistengZorrigan 1989Whenthe scale was testeth determine isinternal
consistency with individuals living in a long tecare facility, Cronbach was0.808 and 0.740
(Bogner et al. 1999)

Validity Concurrent Validity: The correlations between the ABS and the Braintree Agitation Scale GCOP
GCOD were consistently high (p<0.p@orrigan 1989)

Construct Validity: Agitation was also found to be correlated with tieientation Group Monitoring
System(r=0.529, p<0.001) and thdini-Mental State ExanMMSE)¢=0.526, p<0.00L(Corrigan &
Mysiw 1988)

Predictive Validity: Improvement on various cognition scales (MMS and the FIM Cognition) have
been found to predict a decrease in ABS sc@Begner et al. 2000; Corrigan & Bogner 1995)
Responsiveness Corrigan and Mysi1988)found that as scores on the Orientation Group Monitoring System ang
MMSEimproved, scores on the ABS decreassichilarly asPost Traumatic Amnesi2 A was
resolved and cognition scores improved, agitation scores decre€sgdgan et al(1996)found
scores from the ABBatwhen used to assess agitation i1
ABI group (both young and oldesfiowedno significant difference between the means &ach
group: Al zh2307Mm&93older B graup2®. 7 4.00, and young Bl grouf24.05 4.05
Further investigation found the scores on the subscale aggression differed significantly betwee
Al zhei mer’ s group and.Howevertierewasao siyhificaptrdifenepce ¢
the scoredetween the young and old Bl group (p>0.05).

Tested for ABI/TBI Yes designed for and tested with a TBI population
patients?
Other Formats No.
Use by Proxy? To be administered by hospital or community staff
10 Module 17-Assessment of Outcomes Following Acquired/Traumatic Brain Injury-V10
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Advantages. This scale was designed to beedspecifically with those who had sustained a TBI
(Corrigan 1989)The ABS has also been tested with a group of indivédivalg in a long term care

facility andhasdemonstrated strong internal consistency and intater reliability(Bogner et al1999)
Bogner et al(2001)found that there was a strong relationship between cognition and agitation. Higher
scores on the MMBand the Functional Independence Meas(féM)cognitive subscales were
significantly related to lower scores on the ABSgne et al. 2001; Corrigan & Bogner 1994)
Administering the scale requires little time and can be completed in less than 30 minutes. Agitation is
considered to be present if the scorex8l (Corrigan & Bogner 1995)he scale is free of cost and

readily avdable at www.tbims.org/combi/abs/abs.pdf.

Limitations. The ABS has yet to be validathdoughouta wider range of rehabilitation facilities
(Corrigan & Bogner 1995)s well, one of the more significant limitations of the ABI is the risk&f
diagnosigagitation(Corrigan & Mysiw 1988)

Summary-Agitated Behavior Scale

Interpretability: Scores on the ABS are easytointerpsee ver el y agitated =2-36,
35, mildly agitated 228, andnot agitatedk22 (Bogner et al2000)

Acceptability: The scale is available free of charge and requires little time for training and
administration.

Feasibility:The ABS requires little time to complete and can be completed Imgalth professionals
working with the patient.

Table 17.6 ABS Evaluation Summary

Reliability Validity Responsiveness

Rigor Results Rigor Results Rigor Results Floor/ceiling

+++ +++(0) ++ ++ ++ ++ N/A
+++(1C)

NOTE +++=Excellent; ++=Adequate; +=Poor=&Afficient information; TR=Testtest; ICinternal Gonsistency;
IC=InterobserveryVaried (re. floor/ceiling effects; mixed results)

17.3 Berg Balance Scale

The Berg Balance ScéBSprovides a quantitative assessment of balance in older adBksg et al.
1989) It was intended for use in mdnoring the clinical status of patienfsr effectiveness of treatment
interventions over timgBerg et al. 1995)

The scale consists of 14 items requiring subjects to maintain positions or complete movemenf tasks
varying levels of difficulty.lAitemson the testare common to everyday life. Administration of the scale
requires a ruler, stopwatch, chair, step or stool, space to turn 3&@d 1615 mhnutes. tis

administered via direct observation of task completand temsare scored-4 based onthe ability of

the individualto meet the specific time and siance requirements of the te¢Berg et al. 1995; Juneja et
al. 1998A score of zero represents the inability to complete the item and a score of 4 represents the
ability to complete thdask independently. It is generally accepted that tatebres belowd5 indicate
balance impairmen{Berg, WooeDauphinee, et al. 1992; Zwick et al. 200D¢spite the use of this

scale, all but one studiFeld et al. 2001g@xamined psychometric properieamong a stroke or older
adult population Therefore, caution is advised when making generalizations to an ABI population.
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Table 17.7 Characteristics of the Berg Balance Scale

Criterion

Evidence

Reliability

Test-retest: ICG0.91 (general elderlygnd 0.99 (stroke survivoréerg et al., 1995)CC=0.88&lderly)
(Bogle Thorbahn & Newton 1996 &0.98(stroke) (Liston & Brouwer 1996)

Interobserver Reliability: | C €92 (general elderlygnd 0.98(stroke)(Berg et al. 19961CG0.98
(elderly)(Berget al. 1992)Mao et al. (2002jeported an overall ICC=0.9&roke)and a range of }for
BBS items from 0.59.94.

Internal Consistency: Berget al. (1992yeporteda=0.96in a general elderly sample aag0.83 0.97
among stroke survivors. Item to total correlations ranged from @3B! (elderlyand 0.67-0.95 (stroke
group)(Berg et al. 1995Mao et al. (2002jeported a=0.92-0.98.

Validity

Concurrent Validity: BBS orrelated with global ratings of balanpeovided by a carer (0.40.61)and
by the patients themselves (0.3241) Berget al. 1992)It also correlated with Timed Up and Go
scores (r=0.76,p<0.001), mobility items of the Bl (r=0,§&0.001) and with speed and amplitude
laboratory measureBerget al. 1992)Liston and Brouwer (1996howed BBS scores related to
dynamic Blance Master measures (Left to right 3sec, Left to rigge@ Brward and backward skc,
Forward and backward 2se@)l(p<0.05, £ 0.45)and limit of stability movement tim¢<0.01,
r20.591). Mao et al. (2002}jeported strong relationships between BBS scores andAager-(B)
balance (r=0.9@.92),andpostural assessment scale for stroke patients (@®5) at 4 assessment
times (14,30, 90 and 180 days post stroke).

Construct Validity: Scores significantly correlated in the expected direction, with Bl scores (r=0.80
FugtMeyer scores (0.62.94) Berget al. 1992) and with Blr= 0.86 to 0.91(Mao et al. 2002 BBs
scores are also reported to correlate with FI4:0.57 to 0.70p<0.®) (Juneja et al. 1998); (r=0.76
p<0.001YWee et al. 1999).

Construct Validity (Known Groups): Berg, Maki, et al. (1992ndBerg, WooeDauphinee, et al. (1992)
found BBS scorafifferentiated groups based on use of mobility aides (p<0.0001) and location of
evaluation (home, rehabilitation program, acute hospital) at the end of study falip\{p<0.0001Berg
et al. 1992 Wee et al. (1999) and/ee et al(2003)also showedhat admission BB®asable to
discriminate groups based dhe discharge destination of homeersus institution (p<0.0001), based
on functional subgroup$&0.001 stroke) Stevenson 200land of groups based on ambulatory staty
(p¢0.005, stroke)Au-Yeung etl.).
Predictive Validity: Handicap situation in stroke survivors 6 months post discharge (multiple regreq
r2=0.66,p=0.002 stroke) Desrosiers et al. 2002 Admission BBS moderately predictive of length of
stay (LOS) iarehabilitation unit(r=0.39, p<0.05r?=0.363 (Juneja et al. 199&ndr=-0.36, p<0.001
when controlling for agéWee et al. 1999)or patients who were admitted to rehabilitation within 14
days of stroker=-0.64, and after controlling for age 8.53.Wee et al. (1999 emonstrated admission
BBS, age and presence of social support to be predictors of discharge destination. Admission BH
and presence/absence of family support increased prediction accuraggrdingdischarge destination
(Wee et al. 2003BBS scoreat 14, 30 and 90 days post stroke were predictive of motor assessmg
scale scores at 180 days post stroke e\fdao et al. 2002)BBS scores at admission correlated with
FIM scores at discharge (r=0,$60.000) and witthength of stay(p=0.55, p<0.00), but on regression
analysis BBS score was not found to be a significant independent prediagtf of stayor of total
discharge FIM scol&eld et al. 200(ABI) There was Igh specificity (96%) for predicting néallers in
the elderlypopulation, but 53% sensitivity in positive prediction of félegle Thorbahn & Newton
1996. ShumwayCook et al. (1997pund BBS related to fall statys<0.0) and best predictor thereof
(specificity86%, sensitivity 7%0).

Responsiveness

At 14 daygost stroke event, Mao et al. (2002) report a 35% floor eféext a28.8% ceiling effect was
present at 90 days post strok@eater relative efficiencyasreported for the BBSersusBI (1.0
versus0.68) and larger effect size atl® weeks posstrokeevaluation suggestess ceiling effect for
BBS than EWoodDauphinee et al. 199¢stroke) Bogle Thorbahn and Newton (1996ported 11%
ceiling effectWood-Dauphinee et al. (1998¢ported an effect size of 0.66 for initialvéeek evaluation
period,0.25 for 612 weeks and overall effect size of 0.8&0 et al. (2002)eported significant
change (p0.006) between times of assessment (14, 30, 90, 180 days post stEflex} sizes were
greatest in the interval between 14 and 30 days (0.80)dimdnished the further one moved through
time from the stroke event (3200 dayseffect size0.40 (Mao et al. 2002)Significant change
reported from pre to post intervention testing (p<0.00Btevenson 2001Minimum discernible
amount of change calcalled as 5.8 (90% ClI) or 6.9 (95%Sz)bach et al200]) (stroke)
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demonstrated SRML.04 from 838 days post strokandthere was a significant ceiling effect (26%)
noted at the 2d evaluation.

Tested for ABI/ Juneja et al. (1998 onstruct validity, Feld et al. (2001predictive validity)

TBI patients?

Other Formats N/A

Use by Proxy? N/A

Advantages. TheBBSneasures a number of different aspects of balance, both static and dynamic, and
does so with relatively little equipment or space requif@kamura et al. 1999; Whitney et al. 1998;
Zwick et al. 2000No specialized training required, astie high leels of reliability reported bBerg et

al. (1995)were achieved when the individuals administering the test had no specific training in the
administration of the scal@Nakamura et al. 1999The scale has also been found to have a high-inter
rater and inta-rater reliability and internal consistency in the version translated into Japanese
(Matsushima et al. 2014)

Limitations. TheBBShas been thoroughly evaluated for use among populations of individuals who have
experienced stroke. At present, informatisegarding the reliability and validity of the BBS when used
among patients with TBI/ABI is severely limited.

No common interpretation exists for BBS scores, their relationship to mobility statdghe use of
mobility aidegWee et al. 2003)The raing scales associated with each item, while numerically identical,
have different operational definitions for each number or scagkscore of 2, for example, is defined
differently and has a different associated level of difficulty from item to i{&worretti et al. 2004)

There is also no common score associated with successful item completioretti et al. 2004)Use of

an overall score that adds ratings with different meanings having no common reference point may not
be appropriate as interpretatiois difficult and very little functional information is provided about the
individual patient(Kornetti et al. 2004)The BBS requires a minimal detectable change of 6 points at a
90%confidence interval (Stevens@901).

A recent Rasch analysis of BBSevealed that some item ratings were not used at all or were
underutilized, and others were unable to distinguish between individuals with different levels of ability
(Kornetti et al. 2001 Collapsing rating scales to eliminate infrequently endorsedgmies and creating

a common pass/fail point for each item resulted in changes to the ordering of item difficulty, reduced
tendencies for ceiling effects and an improved functional definition of the 45/5®ffytoint (Kornetti

et al. 2004)

Summary-Berg Balance Scale

Interpretability: There are no common standards for the interpretation of BBS scores, though there is an
accepted cubff point for the presence of balance impairment.

Acceptability: This direct observation test would not be suited sawverely affected patients as it

assesses only one item relative to balance while sitégive individuals would find it too simpl&he

scale is not suited for use by proxy.

Feasibility The BBS requires no specialized training to administer andvediatittle equipment or

space.
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Table 17.8 Berg Balance Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor | Results Rigor | Results Rigor | Results Floor/ceiling
++ +++ (TR) +++ +++ +++ +++ Varied
+++(10)
+++ (IC)

NOTE +++=Excellent+=Adequate; +=Poor; N#fsufficient information; TR=Testtest; ICinternal Gnsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.4 Community Balance and Mobility Scale

The Community Balance and Mobility Scale (CBM)ésformancebased measure intended to
evaluate balance and mobility skills in individuals who have experienced mild to mod@&iflienesset
al. 1999) The scale is comprised of 13 itgreach of which are rated on agint scale from 0 to 5
where 5 represents the most successful completion of the scale(iBricher et al. 2004; Inness et al.
1999)

Table 17.9 Characteristics of the Community Balance and Mobility Scale

Reliability Test-Retest: ICC=0.975 (Inness &t 1999) TBI)
Internal Consistency: a=0.96 (Inness et al. 1999K])

Validity Face Validity: It ems r ated as relevant to t heall8%)sesg
(TB).

Construct Validity: Correlated with gait variablesvalking velocity (r=0.69), step length (r=0.75)
andstep time variability (r=0.49). Fbwever, CRISscores did not correlate significantly with
measures of postural sway or with a measure of balance confidence.(ABC)

Responsiveness SRM1.26 (for CBISchange scores)riness et al. 2011)
Tested for ABI/TBI Developed for use in TBI population.

patients?

Other Formats N/A

Use by proxy? N/A

Advantages. The CBMS is a measure developed specifically for use in assessment of individuals who
have sustained mild to moderate TBI. It may have increased sensitivity to change when used within this
population when compared to more established measures such aBelg Balance Scaleness et al.

2011)

Limitations. The scal e may be assessing a construct more
balanceper se(Inness et al. 2011The information available in the literature with regard to the

reliability, validity or practical application of this scale is extremely limited and arises from the original

aut hors only. Additional eval uati onThe EBMSis@ot CB MS"’
appropriate for use on individuals with severe ABIsliictv ambulation is affected because the CBMS

was developed for people who are ambulatglgneset al. 1999).

Summary-Community Balance and Mobility Scale
Interpretability: Not enough information available.
Acceptability: Not enough informatioravailable.
Feasibility Not enough information available.
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Table 17.10 Community Balance and Mobility Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) + + + +++ N/A

+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor/&ufficient information; TR=Testtest; ICinternal Gnsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.5 Community Integration Questionnaire

The Communityntegration Questionnaire (Cl®/iller et al. 1993yas intended as a brief assessment

of community integration or the degree to which an individual aftdiBdis able to perform appropriate
roles within the home and communityo achieve higher levels adliability, the CIQ uses behavioural
indicators of integration and does not include items focused on feelings or emotional &fafkers

1997; Willer et al. 1994)The CIQ was developed for inclusion in the National Institute on Disability and
Rehabiliation Research TBI model systems National Data Base in the United(Blifitess 1997)

The CIQ assesses handicap, which is viewed by the scale aagtitbesopposite of integratioim three
domains: lome htegration {.e. active participation in th@peration of the home or household), social
Integration (i.e. participation in social activities outside the home) and productivétyégular

performance of work, school and/or volunteer activiti€giller et al. 1993)The scale is comprised of

15 tems in three corresponding subscales each of which has a different number of items astbsed
(Sander et al. 1999; Willer et al. 199%lhe Home Integration subscale consists of 5 items each scored on
a scale from €, where 2 represents the greatedtgree of integration. The Social Integration subscale

is comprised of 6 items rated in the same manner as Home Integration whereas the Productivity
subscale consists of 4 questions with responses weighted to provide a total of 7 points. Scores from each
of the subscales are summed to provide an overall CIQ score. The maximum possible score is 29, which
reflects complete community integratiafiHall et al. 1996)

The CIQ may beompleted individually, facto-face, or throughelephone interviewgHallet al. 1996)

If the individual with TBI is unable to complete the assessment, the questionnaire may be completed by
proxy(Willer et al. 1994)There are two versions of the questionnaire available, one for completion by
the person with TBI and one for colefion by a suitable proxy (family member, close friend, significant
other; Sander et al. 1999 he CIQ requires approximately 15 minutes to compldtdlet al. 1996;

Zhang et al. 2002)

Table 17.11 Characteristics of the Community Integration Questionnaire

Criterion Evidence

Reliability Test-Retest: ICC=0.86 for CIQ total, 0.88 for home integration, 0.66 for social integration and 0.80 fo
productivity (Cusick et al. 20007 BI) Willer et al.(1993)reported r=0.93 for home integration, 0.86 for
social integration, 0.83 for pradttivity and 0.91 for CIQ total. Seale et al. (2002)(bBi)d r=0.63 for
productive activity, 0.70 for social integration, 0.71 for home integratd@l for CIQ total scores
whereas Willer et al. (1994) foundthat=0. 91 f or patients’ and 0.9
assessment

Interobserver Reliability: Willer et al. (1993)eported interrater reliability between patients with TBI and
their family members of r=0.81 (home integration), 0.74 (social integnti®.96 (productivity) and 0.89
for the total CIQ score.

Internal Consistency: Willer et al.(1993) andWiller et al. (1994a) reported itesto-total correlations
ranging from 0.32 (socializatipmo 0.67 (housework, leisure activitie&dditionally, repaied values
includea=0.76 for total CIQ, 0.84, 0.88nd0.35 for home integration, social integration and productivit
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respectivelyWiller et al. 1994cited inDijkers 199Y. Post severe TBEported values wer@=0.26
(productivity), 0.65 (sociahtegration), 0.95 (home integration) and 0.84 (total Qi@)rrigan & Deming
1995 varying etiologies).

Validity

Construct Validity: Three components with eigenvalue$ were identified and maintained for orthogonal
rotation. These 3 factors labeledome Competency, Social Integration and Productive Activity, accou
for 51% of variance in the set of variabladl items loaded significant/ywith thefinance item moved to
home competency and travelingeing included irsocial integrationwhile shgpping was excluded since it
loaded significantly and equivalently on 2 fact{@snder et al. 1999Dijkers (1997)eviewed 4 articles
providing correlations between subscale scores and found moderate to weak corre)atiggesting that
there are threedimensions which are related to each other and may be assessingedifi@spects of the
same conceptKuipers et al(2004 (ABl)reported a more stable 2 dimensional structure on multi
dimensional scaling (productivityeersuspersonal lifeandindependencerersusdependence), although
theywere alsaable to identify a 3 dimensional structure in keeping with factors of home competency,
social interactions and productive activitiéequerica et al. (2018pmpared a multicultural population
with TBI and found that the factor structure of the CIQ was most suitable for the Caucasian populati
so for the Black population, and unsuitable for Hispanics.

Construct Validity (Known Groups): Willer et al. (1993jeported that a group of individualsith TBI versus
a nondisabled group demonstrated significantly less integration on CIQ (total scores and all subscor
except for women who were equally integrated in the home, regardless of group memhbebiffigrences
in CIQ subscores and total Ci@res were significant (p<0.0001) when a group of individuals with TBI
a group of noATBI control participants were compar@diller et al. 1993)Groups of patients
differentiated by independent livingupported living and institutional living setting could also be
distinguished by diffrences in CIQ scores (p<0.001)ligiet al. 1994 Corrigan& Deming (1995)
reported CIQ scores did not differ significantly between groups of persons with variabdities (2 TBI
samplesversus* ot her di sabilities”,; p>0.01).

Concurrent Validity: Total CIQ scores correlated with totalaig Handicap Assessment and Reporting
Technique CHARJIscores (r=0.62, p<0.08hd2 CHART subscales appear comparable to ClQaebs
(occupation & social integratiotfyViller et al. 1993)CHART occupatidacorrelated with all CIQ subscalg
and most strongly with CIQ productivity (r=0.58hile CHART social integratiescorrelated with CIQ
(r=0.35)but t he c o rreachlsignifidarce (p>@.03)(tef et al. 1993 CIQ subscale and overa
scores correlated significantly and in the expected direction Digability Rating ScalDR$items and
FIM+FAM items. DR&/kI of functioning scores correlated most strongishvhome competency-0.46)
andtotal CIQ scores.47), while DRSwployabilitycorrelateswith CIQ productive activity@.58) and CIQ
total scores{0.58) FAM community acces®rrelateswith home competency (0.46) and CIQ total (0.47,
while FIM sodl interactioncorrelateswith all CIQ subscales (0-227) aml CIQ total (0.34). FAM
employabilitycorrelateswith CIQ productive activity (0.5&hd CIQ total (0.6QBander et al. 1999)CIQ
total scores correlated significantly with DRS total scare$.43, p<0.01)CIQ home integration
correlated with DRS cognitive ability, level of fuactand employability subscales. On the other habif)
social interaction and productivity scales did not correlate significantly with any of the DRS sulisi€ale
total correlated significantly wit CHART totals (r=0.68, p<0.01), whiKART physical correlated
significantly with CIQ home integration (r=0.53, p<0.01) andikimtegration (r=0.25; p<0.05EHART
social interaction correlated with CIQ saldintegration (r=0.38p<0.01),CHART motor correlated
significantly with all CIQ subscales (r=60447, p<0.01), as did CHART occupation subscale (+8@.33
p<0.02 (Zhang et al. 2002F1Q subscores correlated with ratimfsActivities of Daily Living PA)(r=0.37,
0.37 and 0.40 for home integration, social integrataond productivity, respectivelfHeinemann &
Whiteneck 1995(TBI).

Predictive Validity: Heinemann and Whiteneck (199%yported that Social Integration and Productivity
subscale scores were the two most powerful predictors of life satisfaction on multiple regressior2b
and-0.22, respectively) such that greater satisfaction was associated with less social andipeoduc
handicap.

Responsiveness

Willer et al. (1993)eported that only 1 individual obtained a maximum CIQ score on social integratior
while 10/16 obtained maximum scores on the CHART social integration suliscabamine possible

ceiling effects, Cl&cores were compared to average scores on each subscale obfesnedondisabled
individuals Approximately ¥z of individuals with TBI reached this level 2 years post injury on the homé
social interaction subscales of the CIQ while only 19% reaclkegiirage level of non TBI individuals on
the productivity subscaléHallet al. 1996)Gurka etal. (1999 (TB) report scores at 6 months and 24

16

Module 17-Assessment of Outcomes Following Acquired/Traumatic Brain Injury-V10
www.abiebr.com Updated August 2014


http://www.abiebr.com/

Evidence-Based Review of Moderate to Severe Acquired Brain Injury | 2015

months post rehabilitation discharge to be normally distribytedith CIQ sensitive to a rangelefvels of
community integration20.8% of subjects obtaimg maximum scores on social integrati@nd39.1%
obtaining minimum scores on productive activity one year following inj@snder et al. 1999TBI)
Corrigan& Deming (1995)eported relativelynormal distributions for CIQ totals as well as for the home
integration and social integration subscalesowever, the productivity subscale appeared to be positive
skewed with highly restricted vari ad (2000 @Bl) i n
reportedthat patients receiving posacute rehabilitation improved significantly from admission to foHoy
up on all CIQ indicatorsakents receiving rehabilitation less than 1 year piogtiry improved more than
patients receiving reHalitation more than 1 year post injury (F=35.82, p<0.0001, over tFr@ 57versus
F=12.95, p<0.001, over tim&0.25) Willer et al.(1999 (1BI) reported significant improvement of CIQ
scores in treatmenversuscontrol groups from time 1 to time 2 assessments (p<0.08djilar
improvements compared to the control group were reported for home integration, social integration 4
productivity. Corrigan and Deming (199%)ported significant difference<0.01) inCIQ scores from
premorbid/retrospective ratings to followp/current ratings with followup ratings being lower than
premorbid for CIQ total, social integration and productivity sco@dy home integration did not differ
significantly from premorbid téollow-up ratings.

Tested for
ABI/TBI patients?

Developed specifically for individuals with TBI.

Other Formats

Revised Subscale & Scoring: Sander et al. (1999peated factor analysis resulting in a slightly modified
subscale structureRecommendations for a revised scale and scoring are provighdg the revised
scoring proposed bgander et al. (1999CIQ total scores were significantly related to CIPI social activi
and inactivity subscales (3:43and-0.68 respectivelyp<0.05)as were CIQ Home Integration{®-36and
-0.38; p<0.05) and CIQ Social Integrat{or0.46and-0.38, p<0.05, TB{Kaplan 2001L

Mail Administration: Using a mail questionnaire based on the modificationSarfider et al. (1999)
Kuipers et al(2004) (ABI), reported an 80.2% completion rate for CIQ questionnaires by patients and
77.7% among proxy recipientdome competency subscales had the highest completion rates in both
groups, while social interaction had the loweBtoxy scores on the honiletegration scale were
significantly lower than patient scores (p=0.018m-to-total correlations ranged from 0.19 to 0.63 and
subscaleto-total correlations were reported to be 0.{Bome integration), 0.64 (social interaction) and
0.54 (productive agtities). CIQ scores correlated with scores on the Sydney Psychosacitddration
Scaleas followq0.56 & 0.60 for patienand proxy scores, respectively¢1Q home competenayorrelated
with Independent Living0.42and 0.57 for patient & proxy resptively), CIQ Social Interaction with
Interpersonal Relationships (0.45d0.49 for patientand proxy), CIQ Productive Activity and Occupatio
Activity (0.42and0.41 for patientand proxy scores).

Use by proxy?

Agreement between scores derived fromatjgnt versus significant other telephone interviews was
reported to be ICC=0.43 for home integration, 0.65 for social integraiwch 0.81 for productivity
subscales of the CIQdpper et al. 1996(TBI).

Agreement between patient and proxy scomstained via telephone interview was reported to by 0.78
for CIQ total, 0.79 for home integration, 0.52 for social integratéomd 0.84 for productivity subscales
Poorest agreements were noted for items that were most subjective and required opiniomfjnegt. In
cognitive areas, proxies tended to score patients lower than the patients did themselves, while in ac
areas, proxies tended to score patients higher than the patients thems@Bresick et al. 2000)
Agreement between patient and proxy rag@jfromk=0.430.70 on CIQ home integration subscale, 6.42
0.60 on the social integration subscaad 0.690.94 on the productivity subscale. Significant differencq
were reported between patient and family member ratings on the home integration subgeee01) and
total CIQ scores (p<0.0%h both cases, patient scores indicated higher levels of integration than scorg
derivedfrom family member interviews. dwever, 80% of variance in total CIQ scores could be attribut
to home integration suiscoreqSander et al. 1991TBI).

When informants were interviewedViller et al. (1993jeported testretest reliability ¢ 0.97 for CIQ total
scoresf=0.90for social integration, 0.96r home integrationand 0.97 for productivity subscales.
Correlationsbetween ratings provided by individuals with brain injury and family members were repo
to be 0.81 for home integration, 0.74 for social integration and 0.96 for productivigl CIQ scores were|
also strongly correlated (r=0.89).

Family member and piznt assessments were reported to be correlatedth r=0.81 for home integration
0.74 for social integratigrand 0.96 for productive activitfViller et al. 1994)
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Advantages. The CIQ has become one of the most widely used tools in the assessngentratinity

integration for people who have experienced TBI. The scale was originally developed via an expert panel
that included individuals with TBluggesting that items have face validiWiller et al. 1994; Willer et al.

1993) The scale can be compd quickly and easily by most individuals with TBI or by an appropriate
proxy. The scale focuses more on behaviour than emotional states, which promotes better agreement
between patient and proxy rating€usick et al. 2000; Dijkers 1997)

Limitations. While the CIQ was developed to assess handiasplefinecoy WHQunder the

International Classification of Impairments, Disabilities and Handithp<}IQ does not appear to

assess all of the domains included in teinition (Dijkers 1997)Under thecurrent definitions

provided by the International Classification of Functioning, Disability and H&8H®O 2001)CIQ items

may reflect activities more than participatigiuipers et al. 2004The reduction of items from 47 to 15
based on factor analysexcluded items not loading onto one of the three predetermined factors that
might have provided a more comprehensive assessment of handicap and/or participation. It should be
noted that the factor analysis used to eliminate scale items was based orssoaés from an extremely
small sample (n=49) of individuals with severe(Dikers 1997; Willer et al. 1993)equerica et al.
(2013)discoveredhat the CIQ is most effective when used to assess Caucasians in comparison to Black
and Hispanic populations

The CIQ does not measure integration skitle success of integration activities from the point of view

of the individual with TBhor the feelingsor meaningassociatd with integration activitiegWiller et al.
1993; Zhang et al. 2002)Vhat the QD measursappears tde somewhat inconsistent. Some items
measure the frequency with which activities are performed, while others measure the assistance or
supervision required in order to perform an activiyijkers 1997; Zhang et al. 200R) addition, the

CIlQ social integration subscale does not relate to other measures of social integration in the expected
way. The CIQ social integration subscale appears inconsistently related to the CHART social interaction
subscalgWiller et al. 1993Zhang et al. 2002)nd only weakly related tthe FIM social interaction item
(Sander et al. 1999)t has been suggested that all three may be measuring slightly different constructs.
The FIM examines appropriateness of interaction while CHART asdessezetand composition of

social networks. The CIQ does not assess either of these aspects of social int€Gaatiher et al.

1999)

Age, gender and level of education have all been reported to have an effect on CIQ scores. Dijkers (1997)
reviewed fourstudies that reported the effects of age and, genra appeared as though scores for
women indicated greater integration into the home, while male scores typically suggested more
integration into the productivity domain. Kaplan (2001) demonstratedlaineffects of gender around
home integration in a sample of individuals with malignant brain tumours. It has been suggested that a
lack of more traditional, male household tasks may account for some of the reported differences in
home integration (Dijkex 1997). The CIQ separates the activities of running a householafhamn
productive activity Therefore it may penalize individuals who wemnd continue to be homemakerk

may also penalizthose individuals with family members who have always stidr homemaking

activities (Kapla001). It has been suggested that this bias could be ameliorated by conducting a
retrospective, premorbid assessment to provide a basis for comparison (Sander et al. 1999).

In his 1997 reviewDijkersreported a tendency for younger age to be associated with greater
integration on the Cl(Kaplan (2001)eported that older age was significantly related to poorer
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community integration both for the total CIQ and for each subscale. In addition to agecaddry
amount of education appears to have an effect on community integration as assessed by tMo@&Q
education is associated with better integration in all three dimens{pt@snemann & Whiteneck 1995;
Kaplan 2001)Gender roles, age and educatiorifdiences all impact the CIQ differentlfhese
differences need to be reflected in the scale through the development cipgeopriate norms
stratified by education, gender and marital sta{iRijkers 1997; Kaplan 2001; Sander et al. 1999)

In an assessment of the factor structure and validity of the S&Qgder et al. (199%lentified two items

that appeared problematic. It was recommended that the childcare item and the frequency of shopping
item both be removed. The childcare item is frently not applicable and appears to penalize people
who have no children in the home while the shopping item loaded significantly on two of the three
identified factors and did not contribute amynique information to the saléSander et al. 1999)

Summary-Community Integration Questionnaire

Interpretability: The CIQ is widely used. However, no norms are currently availdigee is no basis for
determining that an individual ' s Dgkers1997pf i ntegr a
Acceptalility : The scale is short and simple and represents little patient buridéras been used

successfully with proxy respondents.

Feasibility:No special training is required to administer the CIQ. The scale is free, but should be

requested from the scalauthor. It has been used in longitudinal studies to show change over time.

Table 17.12 Community Integration Questionnaire Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ ++(TR) ++ ++ ++ + (p-values only) + (ceiling)
++(10)
++(1C)

NOTE +++=Excellent; ++=Adequate; +=Poor=&Afficient information; TR=Testtest; ICinternal Gonsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.6 Disability Rating Scale

The Disability Rating Sc4[@RSyvas developed to provide quantitative information regarding the
progress of individuals with s eRappamortdia. d982Thenj ury f
DRS was designed to reflect changes in the fallguareas: arousal and awarengssgnitive ability to

deal with problems around setfare degree of physical dependenand psychosocial adaptability as

reflected in the ability to do useful woKlRappaport et al. 1982¥he DRS was developed and tested

rehabilitation setting among individuals who had experienced moderate to sev@iglall 1997)

The DRS is comprised of eight items in four categaiésvel of consciousness; ii) cognitive abilities; iii)
dependence on others; and ignployability(Rappaport et al. 1982)Fach item has its own rating scale
ranging from 63 to 05 and are either in Ypoint or 1-point increments. Rating forms are available for
download at http://tbims.org/combi/drs/drsrat.htm. The total or composite seas calculated by
sumning the ratings for all 8 items, so thawer scores are associated with less disability. The overall
score can be used to assign the individual to one of 10 disability outcome categories ranging from no
disability (DRS score=0)dgtreme vegetative state (DRS score=29) and death (DREH&0ing &

Maas 1994; Hall et al. 1996)
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The DRS is available at no cost and is free to copy. It may be downloaded from http://tbims.org/combi.
Training materials are also provided on the same siteband a training video is available for a modest
fee. Administration of the scale may be via direct observation or intenidall et al. 1998 When
necessary, collateral sources of information may be used to complete the r@Ragpaport et al.

1982. The DRS is simple to administer and requires approximately 5 minutes to coifijidditet al.

1993; Hall 1997)

Table 17.13 Characteristics of the Disability Rating Scale

Criterion Evidence

Reliability Test-Retest: r=0.95 Gouvier et al. 1987(TBI).

Interobserver Reliability: Inter-rater correlations ranged from 0.90.98 (p<0.01)Rappaport et al.
1982, average r=0.983ouvier et al. 1987TBI)correlations between observer ratings ranged fron{
0.75-0.89(Fleming & Maas 1994)

Internal Consistency: Item to item correlations ranged from 0.23 to 0.95, itéoatotal correlations
ranged from 0.54 (eye opening) to 0.96 (feedifappaport et al. 1982)

Validity Construct Validity: DRS ratings at admission correlated with evoked brain pialeabnormality
scores (r=0.7§<0.0)(Rappaport et al. 1982)rrelations between DRS and scores in cognitive
testing in intellectual, executive, academic and visuoperceptaalainsranged from-0.17 to—0.37
(p<0.05) suggesting that better levels &fnction as assessed by the DRS is associated with bette
performance in a given cognitive doméheese et al. 200QTBI).

Construct Validity (Known Groups): DRS could discriminate between groups of patients who had
received cognitive rehabilitation or noEfyer & Haffey 19§7TBI)

Concurrent Validity: Admission DRS scores correlated with initial St@&v2eiger () ratings (r=0.92)
discharge DRS scores correlated with discharge SZ scores (r=0.81), GOS scores (0.80) and E(
(0.85) Gouvier et al. 1987DRS ratings were significantly correlated with FIM motor, FIM cognitig
FIM+FAM motor an&IM+FAM cognition scores (r=0.641, 0.728, 0.68018).respectively, all
p<0.05) DRS rating also correlated witie Rancho Los Amigos Level of Cognitive Functioning Sc
(LCFpatings(r=0.708)(Hall et al. 1998 GOS scoreourelated with DRS at adssion(r=0.50,
p<0.01) and discharge fromhabiitation (r=0.67, p<0.01Hall et al. 1985(TBI).

Predictive Validity: Initial DRS scores correlated with discharge SZ scores (0.65), GOS scoraad(
expanded GOS scores (0.T3RS scores at admizsiand discharge from rehabilitation were both
significantly related to employment status at one year pogary (Cifu et al. 199¥(TBI). hitial DRS
ratings correlated with DRS ratings at 12 mangwostinjury (r=0.53p<0.0) (Rappaport et al. 1982
(TBI). hitial DRS score correlated with length of hospital stay (r=@80,01) and with disa@rge DRS
scores (r=0.66, p<0.01, strok&)iason & Topp 1984\Ma growth curve modeling, flatter rates of
recovery on the DRS recovery curve were associatédhigher rates of reported cognitive
difficulties, as well as severity of affective/neurobehavioural disturbance and severity and burde
physical dependence at 6 months pasjury as reported by significant othesi¢Cauley et al. 2001
(TBI) Initial DRS score and rate of recovery accounted for &2f%riance in discharge DRS scores
(p<0.®, TBI)Eleming & Maas. 1994Fryer & Haffey1987) (TBI) reported DRS at admission to
rehabilitation was significantly predictive of need for supervision atdrn to work 1 yeapost injury
(r=0.77, p<0.001)nitial and discharge DRS scovere significantly related to vocational status
(p<0.007 (Rao & Kilgore 1992)
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Responsiveness

Ceiling effects reported that DRS scores do not discriminate effectivelggpatients scoring in the
upper categories of the Extended Glasgow Outcome Sé&ledn et al. 2000(TBI)Rasch analysis
demonstrated that a wide range of difficulty is reflected in scale items from very simple functioni
very complex with less seitivity at the high engHall et al. 1993DRS had a 6% ceiling effect at
discharge, 47% atylear post injury and 54% at year 2, when ceiling effect is defined as scoring i
top 10% of the scalas noted by Hall et a]1996)

From admissiothrough discharge and followp, DRS scores rated by family members demonstra
significant change over time (p<0.000wjth levelof disability decreasing over the duration of
rehabilitation and from rehabilitation discharge to follayp at 3 months pasdischarggNovack et al.
1997 (TBI). gnificant differencesvere reported between DRS ratings at discharge from
rehabilitationand at oneyear followup (p<0.001, TBIHammond et al. 2001 Fom admission to
discharge fom rehabilitation, improvemenshown by the DRS was significantly greater than that
shown by the GOS (7%rsus33%, p<0.0jL(Hall et al. 198p

Tested for ABI/
TBI patients?

Developed for assessment of patients with head injury.

Other Formats

N/A

Use by proxy?

Novack et al(1991) reported rehabilitation admissioanddischarge DRS ratings completed by a
family member correlated significantly with those completed by a head injury team member (r=0

r=0.93 respectively, p<0.01)

Advantages. The DRS is a single assessngeniprised of items spanning all major dimensions of
impairment, disability and handicgplallet al. 1996; Rappaport et al. 198R)is a brief and simple tool
that allows for the ongoing assessment of recovery from injury to communriitytegration.In addition,
the ability to assign scores to outcome category with relatively little loss of inform@Boanvier et al.

1987) provides a quick snapshot of (Hdlbtal 1D9)dhe PRSdual ' s
appears to be more reliablend valid than the Level of Cognitive Functioning Scale (LCFS) and may be

more sensitive to change than categorical rankings such as the Glasgow Outcom(&6&)ldall et al.
1985) In addition, Glasgow Coma scores can be obtained from th€HHRI 997.

Limitations. Descriptions of what corresponds to successful item performance at each rating level are

not precise and subscales do not clearly identify areas for interve(Baril 1992)The sequele of

head injury that are included for assessment are limited and do not indardeal cognitive assessment
(Brazil 1992)The DRS assesses only general rather than specific function or functional ghathge
Johnston 1994)It may be most useful asnaeans to characterize sample severity and provide the
means for comparison to other groups, but it is not particularly sensitive to the effects of treatments
designed to ameliorate specific functional limitations or social participatitadl et al. 1998 In

inpatient rehabilitation settings, the FIM is a more sensitive instrument with which to monitor change

(Hall & Johnston 1994)

The DRS is not well suited to patients with mild TBI or very severe impair(riziitet al. 1993; Hadit
al. 1996; Wilsomt al. 2000) It has been recommended that % point scoring increments rather than

whole points should be employed in order to increase the precision and sensitivity of the instrument

when assessing higher functioning individu@all et al. 1993)Whensubjects do not fit wholgoint
definitions for cognitive ability for setfare items, dependence on others and employability, ¥z points
can be awarded;atal scores with % points are rounded down for the purposes of assignment to
outcome categoryHammondet al. 2001) The rating form available for download has included the ¥

point scoring option. When using the % point scoring option, the DRS does appear to be sensitive to
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change between discharge and eyear and evenfyear followups. Fbwever, yeaiby-year change is
not captured by DRS ratings more than one yearfgsty (Hammond et al. 2001)

Summary-Disability Rating Scale

Interpretability: The DRS is widely used and is part of the TBI Model Systems Database. It provides a
quick, accessible snapstof outcomes of disability in terms of general function.

Acceptability: The simplicity and brevity associated with the DRS would suggest little to no patient
burden associated with its administration. Ratings provided by family members are stronglatssir

with those completed by healthcare team members.

Feasibility The DRS is free to use and copy. Training materials are also provided free of charge and a
training video is available for a modest fee. The DRS seems to be able to detect significant change over
time and may be well suited for group comparisons.

Table 17.14 Disability Rating Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++(TR) +++ +++ ++ +(p-values + (ceiling)
+++(10) only)
++(1C)

NOTE +++=Excellent; ++=Adequate; +=Phdd=nsufficient information; TR=Testtest; ICinternal Gonsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.7 Fatigue Severity Scale

Fatigue is essentially a subjective experience and often hard to measure even though it can be a major
source of disablemer{Belmont et al. 2006; Dittner et al. 2004)dividuals who sustain a TBI, regardless
of the level of injury, often report fatiguas a constant or recurrent problem post inj{Belmont et al.

2006; Borgaro et al. 2005Jiino and Ponsford (200&)und activities that required mental or physical

effort often resulted in increased levels of fatigue.

TheFatigue Severity Scale (FSS) seHreport questionnaire designed to assess disabling fatigue in all
individuals(Krupp et al. 1989)The scale was designed to investigate fatigue/function measures, that is,
the connection between fatigue intensity and functional disab{@jttner et al. 2004; Taylor et al.

2000) The FSS, which consists of nine questions, usgsoit Likert scale ranging from strongly

disagrees to strongly agree (see below). The scores from each question are totalled with lower scores
indicating less fatigue ieveryday life. The total score for the FSS is calculated as the average of the
individual item responses. Although the FSS was originally designed to assess fatigue in individuals with
multiple sclerosis, it has been found to be sensitive to fatigue dsetwith a TB{Ziino & Ponsford

2005)
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Table 17.15 Characteristics of the Fatigue Severity Scale

Criterion

Evidence

Reliability

Test-Retest: Testretest reliability of the scaledicatedno significant differences on the
FSS scores from time one to time two. Patients were tested at 2 time periods separ
by 5 to 33 weeké&Krupp et al. 1989\When tested with a group of patients who had be
diagnosed with Hep,@he ICC scores were 0.8Paylor et al. 2000)CC values f&
Turkish study were found to be 0.84r(mutlu et al. 200y(multiple sclerosis). The scale
has been found to have good testest reliability(Dittner et al. 2004)

Internal Consistency: Cronbach alpha scores for the F&Se 0.81 for an MS population
and.88 for a normal healthy populatiofKrupp et al. 1989)Cronbaci scorefor those
with Hep Gvas0.94 and the C@as0.82(Taylor et al. 2000Pairedt-tests were
completedby looking atthe scoredrom the screening test and the bdse tests, but no
difference wadound (mean difference0.03, t=0.95, p=0.34Taylor et al. 2000)
Armutlu et al. (2007jound Cronbach scores ranged fror.8899to 0.9401.Ziinoand
Ponsford(2005)found good internal consistency when the scale was used with a gro
of TBI patients (Cronbaéhscore0.90 with item total correlation ranging from 0.37 to
0.84). Overall the scale has been found to have high internal consig@itiryer et al.
2004). It has been suggested that the scale could be shortened as there appdmra
high level of redundancy with in the scafnftmann et al. 201P(Mmultiple sclerosis). In &
study with polio patients, Cronbaéhscore was greater than 0.95, with itemtital
correlation ranging from 0.68 to 0.8Birger et al. 2010(polio). In a review byyson
and Brown (2014)he authors rated the internal consistency of the FSS specifically |
among ABI population as excellent.

Validity

Concurrent Validity: FSS scores have been found to be highly correlated with\bagh
scores (r=0.76) and theMedical Outcomes Survey Short FOMOSSF36) (r=-0.76)
(Taylor et al. 2000¥iino and Ponsford (200Bave found the FSS, \\ASubscales and
COF subscales were all significantly correlated. Bettlee@OFME and the COPE a
strong positive correlation was found (r=0.56 for each measure). For thé-\(¥i§our
and Fatigue)lower vigor scores were assiated with higher fatigue scorégiino &
Ponsford 200b The FS®asdemonstrated weak concurrent validity for disabilityhen
used to assess an ABI populati@yson & Brown 2014)

Construct Validity: LaChapelle and Finlays(®99 (ABI) noted negativeorrelations
between time since injury and the F$5§@.42, p<0.001) as well as betweethe impact
of fatigue on cognitive and physical functioningQ41, p<0.001r=-0.48, p<0.48
respectively)Amtmann et al. (201Zpund a high correlation with batthe subscales of
the Modified Fatigue Impact ScalelElS and the MFIS total scoia a study that
included only MS patientd he FSS had the highest correlation with the NdR\Sical
subscale (p=0.77) and the lowest correlation with the MFIS Cog(jita@55)

Predictive Validity: The scale has been shown to discriminate between fatigued and
fatigued patientgFriedman et al. 2010; Krupp et al. 1989; LaChapelle & Finlayson 1
Taylor et al. 2000Burger et al. (2010pund only a moderate corration between the 3
VAS scores (dalily life, selire, and household and ocaffpn) and the FSS scores,
possiblebecausehe FSS measesonly physical symptoms of fatigue compared to the
VAS.

Responsiveness

The FSS has been found to be sensitive to change with time and treafDitner et al.
2004) When compared to thMFISthe FSS had floor to ceiling responses ranging frg
0.9 to 6.8, while the MFIS had a range of 1.1 to(Arfitmann et al. 2012)

Tested for ABI/TBI patients?

Yes

Other Formats

Currently there are two more versions of the FSS:F$SS. The scale hasbn
translated intoAustralian English, Canadian English, French, Canadian French, Ger
Swill, New Zealand English, UK Ehglidexican Spanish, Spanish and Taiwanese
(Kleinman et al. 200Qchronic hepatitis C).

Use by Proxy?

No
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Advantages. The FSS scale is a gefport scale that is easy to administer and can be completed quickly
with minimal effort(Burger et al. 201Q;aChapelle & Finlayson 1998he scale can be accessed and
downloaded for free from www.saintalphonsus.org/documents/boise/slégpigueSeverityScale.pdf.

Limitations. Although the overall score of the FSS is beneficial in comparing between groups, the

individual questions are not able to do @aChapelle & Finlayson 199Bgcause no two fatigue scales

measure the same construct, it is strongly recommended that the usderstand what aspect of

fatigue they want to assess and why, whether or not a unidimensional or multidimensional scale should

be used, and whether the scale would be beneficial to the population of intéDedher et al. 2004)

Another major concermvith the scale is the use of apoint Likert scale (completely disagree to

compl etely agree). |t 1is bel i evedhedidiirzctionzetheen at egor
the categories. The collapsing of the options to three (i.e., disagree, neutral, agree) may improve the
measure(Burger et al. 2010)The FSS has not been found to be a good instrument for measuring

cognitive levels of fatigufAmtmann et al. 2012)

Summary-Fatigue Severity Scale

Interpretability: The FSS has been shown to be a valid and reliable scale for several populations
including the ABI populatiofZiino & Ponsford 2005Regardless, the scores on the FSS are easy to
interpret and are used to assess patients for fatigue post injury. Items on the scale can be open to
interpretation as the word fatigue may mean something different to each indiviBaiger et al. 2010)
Acceptability: The scale has been shown to be both valid and reliable with a variety of populations. It
has been shown to have good internal consistency and is sensitive to change in fatigue levels over time.
Feasibility:The FSS is a seliministered scaléhat does not require any training to use and is available

in several languages.

Table 17.16 Fatigue Severity Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ ++(TR +++ ++ + + +

++(1Q

NOTE +++=Excellent; ++=Adequate; +=Poor=&\ufficient information; TR=Testtest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.8 Functional Independence Measure

Developed in 1987, ipart as a response to criticism of the Barthel In¢@® the Functional

Independence Measurd-(M) was intended to address issues of sensitivity and comprehensiveness as
well as provide a uniform measurement system for disability for use in the medialrreration system

in the United StategMcDowell & Newell 1996Rather than independence or dependence, the FIM
assesses physical and cognitive disability in terms of burden ofrnasmingthe FIM score is intended

to represent the burden of caring for that individual.

The FIM is a composite measure consisting of 18 items alsgess areas of function (i.eelfcare,
sphincter control, mobility, locomotion, communication and socialnitign). These fall into two basic
domains: 1) physical (13 iteme)d 2) cognitive (5 items). The 13 physical items are based on those
found on theBarthel IndexBl), while the cognitive items are intended to assess social interaction,
problemsolving anl memory.The physical items are collectively referred to as the m&tdd while the
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remaining 5 items are referred to as the cognitiviM. The scale has not been found to fit with the
Rasch model with MS patienilills et al. 2009)

Each item is scoreah a 7point Likert scale indicative of the amount of assistance required to perform
each item (1=total assiahce, 7total independence). A simple summed score oflP8 is obtained

where 18 represents complete dependence/total assistance and 126 rapsesemplete

independence. Subscale scores for the physical and cognitive domains may also be used and may yield
more useful information than combining them into a single FIM s¢oireacre et al. 1994)

Administration of the FIM requires training and tcation. The most common approach to

administration is direct observaticend the FIM takes approximately 30 minutes to administer and

score. The developers of the FIM further recommend that the rating be derived by consensus opinion of
a multidisciplhary team after a period of observation.

Table 17.17 Characteristics of Functional Independence Measure

Criterion Evidence
Reliability Interrater Reliability: In a review of 11 studigésOttenbacher et al. (1996varying etiologies)

reported a mearinter-observer reliabilitwalue of 0.95a mediantest-retest reliabilityof 0.95 and a
medianequivalence reliabilityacross versions) of 0.9Reliability was higher for items in the motor
domain than for thoseni the social/cognitive domain witftCG0.98 for total FIM, 0.95 for motor FIM|
and0.89 forcognitive FIMHobart et al. 2001varyingetiologies) Donaghy & Wass (1998) (TBI)
found ICC=0.85 for total FIM, 0.92 for motor Fiwid 0.69 for cognitive M.

Internal Consistency: Cronbacha of 0.930.95wasreportedfor admission versus dischargeddds et
al. 1993 (varying etiologiesand a=0.88 t00.91(Hsueh et al. 2004stroke) Hobart et al. (2001)
reported itemto-total correlations ranging from 0.53 to 0.87 for FIM total, 0.60RtWw motor, and
0.63 for FIM cognitivézIMmean interitem correlations were 0.51 for FIM, 0-881 for motor FIM
and 0.720.80 for cognitive FIMwith Cronbacha=0.95, 0.95 and 0.89 for FIM, motor FIM and
cognitive FIM respectively.

Validity Construct Validity: Linacre et al. (1994¢ported 2 distiot aspects of disability withiRlM-motor and
cognitive functionHowever,Cavanagh et al2000 (stroke) suggestethat the simple 2factor model
of the FIMmaynot be sufficient to describe disability following stroke (66% of variaamed)may not
adequately measure within patient change whereasfa®or model (sekcare, cognition and
elimination) accounted for more variance (74.24ge of Rasch transformextores for comparison o
level of ability at the end of treatment show the motor FIM to be a discriminative, ordinal, outcon
measure of disabilityBrock et al. 2002; Linacre et al. 1994)

Construct Validity (Known Groups): FIM scores discriminatdzbtween groups based on spinal cord
injury severity (p<05),presence of comorbid illness (p<0.Q@s)well agight or left¢sided
involvement in stroke patients both at admission (p<0.005) and discharge (p<@d¥b)of this score
difference occurredrothe communication domaigDodds et al. 1993Dn admission and discharge,
FIM scores discriminatdaetweengroups with or without neglect (p<0.003<0.02) and vth or
without aphasia (p<0.05<0.09 stroke) Ring et al. 1997

Concurrent Validity: Motor-FIM showed strongoncurrent validityin association with Bind
Spearman’s correlation coefficient)Hswemegad.ng
2002) Kwon et al. 2004 (stroke) reported r=0.95 between motéiiM and Bl scoreand 0.89
between motorFIM andModified RankirScoresFIM motor scores and cognition scores were
significantly correlated with DRS ratings (r=0.641 and 0.728 respectively, p<0.05) and FIM cogt
scores correlated Wi LCFS scores (r=0.645, p<O(B&)l et al. 1998

Convergent/Discriminant Validity: FIM total and motor FIM scores correlated more strongly thiéh
Office of Population Censuses and Sur@&Qdisability scored,ondon Handicap ScgleH$ scores,
MOSSF36 physical component scorasd Wechsler Adult Intelligence Scalg4lS-verbal 1Q, than
with measures of mental health status or psychological distress (SF36 mental component, Gen
Health QuestionnaireHowever, cognitive FIM correlated most strongly with OPCS Disability sco
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and WAISserbal 1Q scores and weakly with LHS, SF36 physical and mental components, and t
General Health Questionnaifeobart et al. 2001)

Predictive Validity: FIM admission see waspredictive of placement after dischargedzkowski &
Barreca 1993stroke; Dodds et al. 1993Wvhile FIM scoresndlength of staywaspredictive of
functional gain §<0.0002 (Ring et al. 1997{ranger et al{993 (stroke) reported FIMpredictive of
burden of care assessed in help in minutes/day (p=0Sihgh et al.Z000 (stroke) reported FIM
scores at 1 month post stroke predictive of depression at 3 months post stroke as pamteafictive
model that al so i"nalnud & d a“maigwi n g &l éderesiato r
admission to rehabilitation significantly associated with employment status one year post head
(Cifu et al. 199y(TBI) Admission motor FIM accounted for 52% of variance in discharge motor
function among TBI patientand admission cognitive FIM scores accounted for 46% of variance i
discharge cognitive functio®dmission motor FIM was the most significant predictor of length of 4
(Heinemann et al. 1994)

Responsiveness Changes in FIM scores from admission to dischaggein the expected direction (p<0.000®odds
et al. 1993). @nificant differences in FIM total, FIM motor and FIM cognition scores were reportd
between rehab discharge and follayp one year post injy (p<0.0001 for all)\hange between and
2 years as well as betweeh and 5 years was distributed across all items with most change in
cognitive functionflammond et al. 200(TBI).

When ceiling effect is defined as the top 29% of the scale (scb1idg), 49% of TBI patients scored
this range at rehabilitation discharge, and 84% by year one post ihjatiet al. 1996)4% of
patients obtained maximum FIM scor@édcfPherson & Pentland 199 BI) Neither floor nor ceiling
effects were reported tadmissioror discharge fom rehabilitation post stroke, and 6% ceiling
effectwasreported for motor FIMBrock et al. 2008stroke); Dromerick et al. 2003 (stroke)Van der
Putten et. al. {999 (multiple sclerosis and stroke) reported significant floor or ceiling effects
when administeing the FIM to stroke patientsfféct sizes of 0.30, 0.34 and 0 were reported for th
total-FIM, motorFIM and cognitivé-IM respectively. Wallace et a2002) (stroke) reported ES=0.28
(0.46 in known lsangers), SRM=0.62 (0.94 among known changers) and AUC ROC curve=0.67
Dromerick et al. (2003gported SRM=2.18 from admission to discharge from rehabilitatiaithe
FIM detected change in 91/95 individuals including change in 18 patients in whorhdieeeBted no
change (p<0.001FIM motorwaspredictive of direct assistance required while FIM cognition scor|
werepredictive of amount of supervision requirébfrigan et al. 1997TBI) SRM=0.48vasreported
for FIM total and 0.54 and 0.17 for motand cognitive FIM respectively, witb significant
floor/ceiling effects reported although there was a 16.1% ceiling effect noted for cognitive FIM
(Hobart et al. 2001)

Tested for ABI/TBI The FIM has been tested with TBI populations and with a mixed population (ABI/TBI and surgig
patients?* patients) (Cifu et al. 1997Corrigan et al. 1997; Dodds et al. 1993; Donaghy & \A288; Hall et al.
1993; Halkt al. 1996; Hammond et al. 200@eginemann etl. 1994; Hobart et al. 2001; Linacre et 3
1994; McPherson & Pentland 1997)

Other Formats Standardized Interview: Daving et al.Z001) (stroke) examined the FIM home interview for intra
rater stability kappa values0.40 on 17/18 items. Mtor FIM reliabilitywasreported higher than
social/cognitive items (K= 0.46 to 0.61). On sequentially separate interviewsaseitemshadK
values of 0.4.6, whiletransfers, locomotiorand social/cognitive items were below 0.4 (poor).
Telephone Interview: Smith et al. 1996 (stroke) reported totalFIM 1C€0.97, motorFIM ICC= 0.98,
and cognitiveFIM ICE0.57, comparing telephone interview with direct observation in the home.
Item level agreement was superior for items in the motor domain (Kaphesaxceeded 0.45).
Petrella et al.2002 (orthopedics) reported googredictive validitydischarge FIM yshone FIM at 8
weeks; r=0.436=0.02) though not as good as observed FIM scores (r=0.699, p<0.0001). Phon
showed goodconcurrent validityvith the observed FIM (r=0.741, p<0.0001) and was sensitive to
change over time (t3.603, p=0.001). Duncan et £002) (stroke) reported a 46%eiling effecon
the motor FIM when administered by telephone at®nth followup of stroke patients.

Use by Proxy? Segal et al.1996) (stroke) reported ICCs for patient assessmearsusproxy assessment for both-in
person and telephone interviews of 0.90 and 0.91, respectivgseement was much higher for
motor-FIM than for cognitivé-IM. The authors spatate that, due to the more subjective nature of
the cognitive dimension of the FIM, this portion of the scale may not be appropriate for proxy
assessment.
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Agreement between FONHM scores provided by the patiemtrsusa significant other was stronge
for motor items (ICC=0.79) thdor cognitive items (ICC=0.6Tepper et al. 1996(TBI).

Agreement between patient and proxy FIM scores was reported to bedI8&for the motor-IM

and 0.38 for cognitive FIMoBrest agreements were noted for items thaere most subjective and
required opinion/judgement. In cognitive areas, proxies tended to score patients lower than the
patients did themselves, while in activity areas, proxies tended to score patients higher than thg
patients themselves. When patientgere grouped according to severity, it was noted that among
patients with severe TBI, proxies rated patients as less disabled that the patients themselves, W
for less severely injured patients, the opposite was tidagick et al. 200qTBI).

*results from studies within the population of individuals with ABI/TBI appear in italics

Advantages. The FIM is a widely used, waltcepted, generic measure of burden of care used in

inpatient rehabilitation settingdn clinical assessment, the greatermber of items and wider choice of
responses per item may yield more detailed information on an individual basis than assessments, such
as theBl|, with fewer items and response optio(idobart et al. 2001)

Limitations. The reliability of the FIM idependent upon the individual conducting the assessment.
Training and education in administration of the test is a@guisite for good levels of intenater

reliability Cavanagh et al. 20p@stroke).Length of time and amount of training required toige at a
consensus score, as recommended by the developers of the FIM, may have significant implications for
the practical application of the FIM in clinical practice.

The use of a single summed raw score may be misleading as it gives the appeaesaoestimfuous

scale. Steps between scores, however, are not equal in terms of level of difficulty and cannot provide
more than ordinal level informatiofLinacre et al. 1994Kidd et al. 1995 (varying etiologies) suggested
that onemayuse the summed stes as though on an interval level scale while the individual items
remain ordinal.

Kidd et al. (1995uggest that the inclusion of items related to communication and cognition as well as
the ranking of 7 levels of severity for each item make the Fiiversensitive and inclusivelowever, the
contribution of the cognitive subscale to the scale as a whole is questioribés been shown to have
less reliability and responsiveness than either the motor FIM or the totallRtHart et al. 2001,
Ottenbader et al. 1996; van der Putten et al. 1999)

In an evaluation of responsiveness, FIM, motor FIM and the Bl were all found to have similar effect sizes.
The totatFIM was reported to exhibit no ceiling effet% as ¢ o mp ar e(dan depPuttekete Bl ' s
al. 1999) This would suggest that the FIM might have no real advantage in terms of responsiveness to
change despite having more items and a more precise scoring range for eachtiistool may have

an inability to detect small but meaningful charsge individuals with severe brain injury.

The FIM includes only five items to assess cognition. This limited cognitive assessment may be
inadequate for the assessment of individuals who have experiemBégHall & Johnston 1994)n
addition, the FIM isntendedto be used in ampatient rehabilitationsettingand is not well suited to
ongoing, longerm assessment in communityased setting¢Gurka et al. 1999(TBI).
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Summary-Functional Independence Measure

Interpretability: The FIM has been well studied for its validity and reliability. It is wigsdyg and has

one scoring system, increasing thpportunity for comparison. It is important to remember when
interpreting FIM scores that it is an ordirlalel scalenot continuous

Acceptability: Multiple modesin which this measure could @@ ministrationhave been assessed,
including throughtelephone intervieve. The FIM haalsobeen studied for use by proxy respondent.
Feasibility Training and education of persors @administer the FIM, in addition to the price of the scale
itself, may represent significant cost. Use of interview formats may make the FIM more feasible for
longitudinal assessment.

Table 17.18 Functional Independence Measure Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ ++ +++ ++ ++

+++ (10)

+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor=&Afficient information; TR=Testtest; ICinternal Gonsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.9 Functional Assessment Measure

The Functional Assessment Meas(F&AM)was created specifically for use with patiemtso have

sustained a brain injuryn an attempt to enhance thappropriateness of the FIM for this specific
population(Alcott et al. 1997Hall et al. 1993; Hobart et al. 200The FIM contains only five cognitive
items, which may limit its content validity in TBI populatigsll & Johnston 1994The FAM does not

stand alone as an assessment tool, but rather consists of 12 items that are added to the 18 FIM items.
The 12 additional items were developed by a team of clinicians representing each of the disciplines in a
rehabilitation modelHall et al. 1993and areintended to emphasize cognitive, communicative and
psychosocial functiofMcPherson et al. 1996)

The 12 FAM items include swallowing, car transfer, community access, reading, writing, speech
intelligibility, emotional status, adjustment to limitationsmployability, orientation, attention, and

safety judgement. Each item is rated using the sarpeifit scale used on the FIM. Like the FIM, the
FIM+FAM also consists of two subscales, one representing physical or motor functioning and one
representing cogtive/psychosocial function. The total score for the FIM+FAM is 210, 112 for the motor
FIM+FAM and 98 for the cognitive subsq@eirka et al. 1999Higher scores signify greater
independence.

The FIM must be purchased from UDS and use of the FIM esgu#ining and certificationThe FAM
items are in the public domain and can be downloaded fhdm://tbims.org/combi. A FIM+FAM rating
form is available along with decision trees, training and testing vignettesfgpt the FAM items from
the website. The FIM+FAM requires approximately 35 minutes to admirgidtdr & Johnston 1994)
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Table 17.19 Characteristics of the Functional Independence Measure+Functional Assessment Measure

Criterion

Evidence

Reliability

Test-Retest: ICC= 0.98Hobart et al. 200)L(stroke).

Interobserver Reliability: Interrater (untrained raters) agreemergreported to be 67% for FAM item
and 55% for patients at admission to rehabilitatidfell et al. 1993)Agreementbetween raters was
less than 70% for 7 iten@ndk values for FIM+FAM items ranged from G(B95,while FAM items
ranged from 0.35 (adjustment to limits) to 0.92 (swallowirigpssible observer bias was identified fo
4 items employability, writing, compehension and problersolving(McPherson et al. 1996)¢ the
item level, interrater reliability ranged from ICC= 0.36 (social interaction) to 0.97 (tratngéy
transferbed/chair/wheelchair & stairs)The average ICC for motor FIM+FMsis0.91 and cgnitive
FIM+FAMvasO0.74, whilelCC values for total FIM+FANs0.83(Donaghy & Wass 199@BlI).
Internal Consistency: Cr 0 n I3&=@.96 for FIM+FAM total, 0.96 for FIM+FAM motor and 0.91 for
FIM+FAM cognitive/social iteto-total correlations rangedrom 0.460.81 for FIMFAMwith mean
inter-item correlationof 0.46(Hobart et al. 2001)Values included=0.99 for motor scale, 0.98 for
cognitive scale and 0.99 for total FIM+F&flawley et al. 1999ABI)

Validity

Construct Validity: FIM+FAMs not unidimensional asfactor analysis demonstrated 2 principal
componentswith eigenvalues-1-16 items refledng physical finctioning and 14 items reflecting
cognition, language and psychosocial functior{idgwley et al. 1999 linear regression analysis
revealedthat FIM+FAM cognition scores at 6 months explained 33% of variance in CIQ scores a|
months postdischarge while FIM+FAM motor scores accounted for 22% of variance (this was
compared to FIM cognition and motor scorestlaccounted for 31% & 21% of the variance,
respectively (Gurka et al. 1999)

Concurrent Validity: Hall et al. (1993)eported FIM+FAM motor scores correlated with FIM motor
(r=0.992) and FIM cognition scores (r=0.645) as well as with DRS ratings (t-=FONN8BAM cognition
scores correlated with FIM motor (r=0.652), FIM cognition (r=0.952), DRS ratings (r=0.746), and
scores (r=0.626FIM+FAM correlated witthe Bl (r=0.525, p<0.001), OPCS Index (r=0.824, p<0.0(
and with theoriginal FIM (r=0.962<0.001) KcPherson & Pentland 1997)

Concurrent Validity (Convergent/Discriminant): FIM+FAM total and motor FIM+FAM scores
correlated more strongly with OPCS disability scores, LHS scoeB& pBisical component scores ar
WAISverbal 1Q than with measures of mental health or psychological distress (SF36 mental
component,General Health QuestionnaiyeHowever, cognitive FIM+FAM correlated most strongly
with OPCS Disability scores and WMdfbal IQ scores and weakly with®,F6F36 physical and mentd
components, and th&eneral Health Questionnairgiobart et al. 200)L(stroke).

Responsiveness

When ceiling effect is definedsacoring? 180 on the FIMFAM, 34% of patients scored in the ceiling
range at discharge from rehdibation and 79% at one year post dischardieis represented an
improvement over the FIM (49%, 84%fere was no advantage in terms of ceiling effect seen with
regard to cog-IM and the cognitive items of the FIM+F@fllet al. 1996)Rasch analysis revealed
FAM items cover a wider range of difficulty than the FIM items and, therefore, expand the range
scale difficulty beyond the FIM alondowever, both FIM and FAM items tend to cluster in the-mid
range(Hall et al. 1993)with 2%o0f patientsreportedlyobtaining maximum scorson FIM+FAM
(McPherson & Pentland 1999nd80-90% of patients obtainngnear maxi mum” s
(Gurka et al. 1999)n terms ofSRM means for FIM+FAM total, motor FIM+FAM and cognitive
FIM+FAM wereeported to be 0.42, 0.52 and 0.19 respectiv@lyere were no significant floor or
ceiling effects reported for FIM+FAMobart et al. 2001)

Tested for ABI/
TBI patients?

Developed specifically for ABI/TBI population.

Other Formats

UK FIM+FAM: Aversion of the FIM+FAM adapted for usdtie United Kingdom resulting ievised
manuabkand decision trees for items identified as particularly difficult to scAreuracy of scoring by
individuals (when compared to a vignette with previously determiteddor r ect ” scor
to be 77.1%Accuracy of team scoring was reported to be 86.5% for the total sBenésion of the
manual & decision trees increased accuracy of scoring for items perceived as difficult tTscoes
Stokes et al. 1999)n seven studies, in which theajority of the populatiorhad anABI the UK
version of the FIMFAM demonstrated acceptable utility, concurrent validity, intater reliability,
and responsiveneqg urnerStokes & Siegert 2013)

Use by proxy?

N/A

29

Module 17-Assessment of Outcomes Following Acquired/Traumatic Brain Injury-V10
www.abiebr.com Updated August 2014


http://www.abiebr.com/

Evidence-Based Review of Moderate to Severe Acquired Brain Injury | 2015

Advantages. The FIM was intended specifically for assessment during inpatient rehabilitation. The FAM
items are better suited to evaluation post discharge from inpatient rehabilitation and may extend the
applicability of the scale beyond the timeframe of the origiW(Gurka et al. 1999)Addition of the

FAM items to the FIM appeared to expand the range of abilities ass@daédt al. 1993)

Limitations. Use of the FIM+FAM still requires the use of trained raters who ideally complete ratings
after a period obbservation and contribute to a team consensus progeksbart et al. 2001)The use
of untrained raters may result in lower scale reliabi{itall et al. 1993)

Many of the FAM items have been identified as difficult to score (adjustment to limitatonstion,
employability, community mobility, safety judgement, attention and speech intelligip{lityrner

Stokes et al. 1999)tems in the expanded psychosocial/cognitive subscale seem to include more
abstract concepts requiring raters to make mordjgative assessments than was necessary for the
more objective and observable behavioural items included on the origina{HdMet al. 1993;
McPherson et al. 1996The abstract nature atems could have a deleterious effect on the reliability of
thoseitems (Alcott et al. 1997)Additional training together with more explicit definitions and/or
content modification of the most abstract items could assist raters in the provision of reliable
evaluationgAlcott et al. 1997; McPherson et al. 1996)

While the FAM items were intended to provide additional assessment of the psychosocial aspects of
disability following brain injurfHall et al. 1993}he validity of the assessment has not been clearly
establishedHobart et al. 2001)The psychosocial/cogive FIM+FAM does not correlate well with

measures of handicap, such as théSor as strongly as one might expect with the mental component
summary of theMOSSF3gHobart et al. 2001)Overall, the added length and increased training
requirements associated with the FIM+FAM do not seem to offer any substantial advantage over the
FIM(Hobart et al. 2001; McPherson & Pentland 19%V)ile the FIM+FAM appears to evaluate a
somewhat broaderange of abilitiegHall et al. 1993)reports of ceiling effects associated with the
FIM+FAM are varied and reported effect sizes are approximately the same as those reported for the FIM
(Hobart et al. 2001)

Summary-Functional Independence Measure + Functional Assessment Measure

Interpretability: The 18FIM items are widely used and recognizeldwever, the FAM items are more
difficult to rate reliably and the validity of FAM is not well established.

Acceptability: Alternate modes of administrationdve not been examined and FAM items have not

been evaluated for use in assessment by proxy.

Feasibility:The addition of FAM items to the FIM creates a longer assessment requiring the involvement
of additional raters in team consensus and more traininghHese raters. While the FAM items are

freely availableuse of the FIM items requires purchase of the scale, training and certification.
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Table 17.20 Functional Independence Measure+Functional Assessment Measure Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) + ++ ++ ++ varied
++(10)
+++(1C)

NOTE +++=Excellent; ++=Adequate; +=Poor/&ufficient information; TR=Testtest; ICinternal Gnsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.10 Galveston Orientation and Amnesia Test

The Galveston Orientation and Amnesia test (GOAT) was intended to evaluate orientation to time, place
and person and to provide an estimatiohtbe intervals prior to and following a brain injury for which

there is no recal{Levin et al. 1979)t is a brief and simple mental status examination developed for use
by health professionals at the bedside or in the Emergency Departthewin et al1979; van Baalen et

al. 2003)

Assessment consists of 10 items regarding orientation to person (name, address, and birthdate), place
(city/town and building they are in) and time (current time, date, month, year & date of hospital
admission) as well asemory of events both after and prior to the injufigode et al. 2000 ral

guestions are posed directly to the patient who may respond either orally or in w(ilaig et al. 2000;
Levin et al. 1979FError points are awarded for each incorrect resporsgenmed and deducted from

100 to arrive at the total scor&oth the scale and instructions for assigning error points are available in
Levin et al. (1979)

The duration of post traumatic amnesia (PTA) is defined as the period following coma in wHzbATe

score is<75(Levinetal. 1979) PTA i s considered to have ended
consecutive administration@ovack et al. 2000; Wade 1992; Zafonte et al. 19@7Ahe initial

standardization study dfevin et al. (1979usingpatients with mild head injury as a reference group, it

was determined that a score of 75 represented a level achieved by 92% of the standardization group. No
patients with mild head injury scored less than 65 on the G@Adres between 66 and 75 are

considered borderlineabnormal while scores above 75 fall into the range considered normal within the
reference grougLevin et al. 1979; van Baalen et al. 2003)

Table 17.21 Characteristics of the Galveston Orientation and Amnesia Test

Criterion Evidence

Reliability Interobserver Reliability: Kendall tas0.99 (p<0.001) and 0.99 for individual itethgvin et al. 1979)
Internal Consistency: On Rasch analysis, person separation reliab#it#6 and item separation
reliability=8.68 and all items adhered to a single constr{Bbde et al. 2000)

Validity Construct Validity: On Rasch analysis, the constructed item hierarchy confirmed previous resear
namely that focus should be on tiperson,that placeandtime precedes dealing itih memories
surrounding the injuryBode et al. 2000 GOAT scores correlated positively wittaggow Coma Scalé
(GSCscores (r=0.456, p<0.002) and with admission and discharge FIM se@.&91 and 0.531,
respectively) flovack et al. 2000).evin etal. (1979yeported impaired eye opening on the GE&s
strongly related to regaining orientation as measured on the G@OAPR1.09; p<0.00001)CS motor
responding and subsequent GOAT performanéel8.98; p<0.00001) and GCS verbal responding
persigence of amnesia as assessed by G@ATLY.53;p<0.00001)Levin et al. (197Also
demonstratedthat GOAT performancerasassociated with CT findings (p=0.02)

Concurrent Validity: Scores on GOAT and JFC PTA agateported tobe strongly correlated (r=0.99
p<0.000Q (Forrester et al. 19949nd GOAT scoresere alsocorrelated with Orientation Log scores
(r=0.901, p<0.001(Novack et al. 2000 50AT assessment of PTA correlated with Length of coma
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(r2=0.575, p<0.0001), howevehis relationship varied with severity of injury and duration of coma
(Katz & Alexander 1994)

Predictive Validity: PTA, measured by GOAT scores, is a significant independent predictor of
functional outcome (p=0.00005) as assessed by DRS and FIM tdtal, amal cognitive scores
(Zafonte et al. 1997)ength of PTA as assessed by G@AJsignificantly associated with
employment status at 1 year poestjury (Cifu et al. 1997TBI)Levin et al. (1979eported GOAT
performance association with long terautcome (at least 6 months pogtjury) rated on the GOS
(p<0.0001)Katzand Alexander (1994)TBI) reported GOAT scores (PTA) to be associated with G
6 and 12 months post injury?60.447 and 0.476, respectively, p<0.0001) among patients with diff
axonal injury.

Responsiveness N/A

Tested for ABI/ TBI Designed for use with TBI patients

patients?

Other Formats A-GOAT: Developed specifically for use with aphasic patiedsn et al. 2000(TBI), essentially the

GOAT in a multiple choice format, allows for comparison of aphasic andpi@sic patientsising

the same standardt includes 10 items with a-Ghoice response format. Usi@OAT as the gold
standard, theGOAT (cubff >90) demonstated 100% sensitivity and 95% specificity in identifying H
Use by proxy? N/A

Advantages. The GOAT provides an objective rating of early cognitive recovery eliminating the need for
someti mes ambiguous terminology usedlLetinretalescri be
1979) Rasch analysis demonstratdtht items on the GOAT represemtvide range of difficulty

suggesting that the scale is useful for assessing patients with a wide range of cognitive impairments

(Bode et al. 2000)

Limitations. The standard GOAT response format makes administration difficult with nonverbal patients
(Novack et al. 2000)The requirement for oral or written expression may result in penalizing patients
who are experiencing deficits of expression but not in orientation or in the retrieval or consolidation of
memory(Jain et al. 2000An aphasiapecific vesion of the GOAT has been creatatthoughit

requires further evaluation.

For items in which partial credit is used, Rasch analysis revealed step digwoderet al. 2000)
Collapsing these response categories to a simple dichotomy @éghtisvrong) eliminated the disorder
and allowed the construction of an equal interval maasfrom the GOATBode et al. 2000While the
GOAT does contain items intended to provide an assessment of memory, it is primarily a measure of
disorientation.Eight of thelO GOAT items evaluate orientation while only two examine memory
(Forrester et al. 1994)

Summary-Galveston Orientation and Amnesia Test

Interpretability: The GOAT provides an objective assessment with a standardizeff éut the

presence of PTA.

Acceptability: In its original form, the GOAT is not well suitedhe assesment of patients with

aphasia.

Feasibility:The GOAT may be too lengthy for a simple, repeated bedside assessment of mental status.
However, it is freely available and can bedibg any healthcare professional.
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Table 17.22 Galveston Orientation and Amnesia Test Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++(10) ++ +++ N/A N/A N/A

++ (IC)

NOTE+++=Excellent; ++=Adequate; +=Poor=gufficient information; TR=Testtest; ICinternal Gnsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.11 Glasgow Coma Scale

The Glasgow Coma Scale (GCS) was developed adey sinjgxrtive assessment of impaired
consciousness and comandis based on eye opening, verbal and motor responsivel(ibsasdale &
Jennett 1974, 1976; Teasdale et al. 19T8has become the most widely known and widely used scale
in the assessment dével of consciousnegfoundation 2000; Hall 1997; Wade 1992)

The GCS is an observer rating scale consisting of 15 items in three basic categories: 1) motor response (6
items), 2) verbal response (5 items), and 3) eye opening (4 it€losjts are awareld for the best

response in each category and category scores are summed to provide a global GCRestirach

2000; Wade 1992)Total summed scores range from 3 (totallyresponsiveness) to 15 (alert, fully
responsive). A t odteecOmabfrdmnarddmd(VBadeul892)d t o separ

Additional categorical divisions are used to differentiate patients in terms of initial severity of head
injury such that GCS scores183represent mild injury, scoresI® represent moderate injury, and

S Cc 0 r e sesenBsevere ipjurySternbach 2000)The GCS is freely available, takes approximately 1
minute to administer and can be performed by all medical perso(@ppenheim & Camins 1992)he
test can be obtained at no cost at ww.trauma.org/archive/scores/god.h

Table 17.23 Characteristics of the Glasgow Coma Scale

Criterion Evidence

Reliability Interobserver reliability: k ranged from 0.39.79 pverall agreement = 90%:=0.00Q (Juarez &
Lyons 199p For each component, % agreement ranged from 83.8% depmingright) to 98.7%
(best motor respons¢eft) and areement was lowest for the eye opening component
Qorrelations between observers ranged from 0.855 (motor respengigt) to 0.974 (best verbal
responsg (Fielding & Rowley 199Qow rates of disageement (disagreement ratirrg).0830.187)
were found andnotor responses elicited by supraorbital stimulus had higher rates of
disagreement tha fingertip stimulation (p<0.01)easdale et al. 1978)% agreement ranged from
55% (verbaljo 74% (eye openifgwith S p e a r ma®58% (verbépmd0.742 (motor) and
kw=0.48 (verbal) to 0.72 (eye openir@ill et al. 2004TBI)Fielding and Rowley (199@ported
reliability of 98.6100% among experienced nurses, 943842% among new graduates and
77.3%100%among groups of student nurses. In a studyQuyjjar et al. (2013)ith a population
more than half consisting of individuals with neurological conditions, it was found that the GC
good to excellent intepbserver agreement.

Internal Consistency: Gujar et al. (2013also found the GCS had good to excellent internal
consistency (=08lB)onbach o test

Validity Construct Validity: GCS.3-14is associated with greater proportion of abnormality on CT and
longer duration PTA than GCS MeCullagh eal. 200) (TBI). Depth of coma as assessed by G|
is considered to reflect extent of brain damadgiea 1996 review, Prasad cited the following
studies good correlation between GCS and cerebral metabolic(tzdegdfitt & Gennarelli 1982)
correlation wih CSF enzymes (0-8209;Bakay & Ward 1983 BI) and good correlation with
evoked potential abnormalities (no stat givdrndsay et al. 19§XTBI)mean values of serum
enzymes LDHand CPKcorrelated with GCS scores within 72 hours of injury (r=@B8dth),
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incidence of multiple trauma also correlated with GCS scores (p<®akay & Ward 1993
Concurrent Validity: GCS scores correlated with length of conda(233, p<0.0001)atz &
Alexander 1994(TBI).

Predictive Validity: GCS 134 and GCS 15 (mild head injumgre not predictive of
neuropsychiatric outcome 6 months peisjury (McCullagh et al. 2001pn multiple regression,
GCS was identified as a significant independent predictor of death (p<0.6¢@ddgver, the
prognostic value of the GCS was noted to be affected by mechanisjumyfand age of the
patient (Demetriades et al. 2004TBI). Based on 10 years of head injury data (2Z4%2), the GC¢
was significantly correlated with the GOS at 6 months post ifigurgach year of data from 1992
1996, but from 1992001, no significant association was reportBalestreri et al. 2004(TBI).
GCS was predictive of survival (AUC=0.891) but only slightly more than the motor compone,
score on its own (AUC=0.87@hile the eye opening score did not add to the predictive accural
of the GCSHealey et al. 20Q3rBI). In predicting mortality, there was a significant association
between total GCS scores and outcqraech thaion multivariate analysijghe motorand verbal
components were associated with mortality while eygening was notAdditionally, among
patients with total GCS9, only the verbal component was significant on mudtriate analysis,
whereas for patients with GAI9, motor andverbal component scoresere significantly
associated with mortality and verbal score was a better predictor than motor score in this grg
(Teoh et al. 2000)nitial GCS scoresere significantly associated with employment status at ong
year postinjury (p<0.05 (Gfu et al. 197). Initial GCS significantly associated with DRS scores,
scores, FIMmotor and FIMcognitive at admission to and discharge from rehabilitation, though
correlations were low to moderate<0.16 to 0.37; all p<0.000&afonte et al. 1996(TBI).
Waxman et al. (1991)eported that, when taken immediately on arrival at hospital, reported
correlations between GCS scores and GOS scére3. {6) as well as length of hospital stay
(r2=0.08), length of intensive care st&y=0.05) and duration of ventilaty support (#=0.03) were
low. However, correlations between GCS taken at 6 hours after hospital arrival and GOS sco|
were much stronger £0.55) GCS assessed at 6 hours and change in GCS contributed signif
to the prediction of GOS%0.71; model included GCS 6 houisitial severity score, number of
abnormal CT findings & change in GCS soB@p was predictive of GOS at 6 month(1 35,
p<0.001) but much less so at 12 monti#sQr81, p<0.005Katz & Alexander 199485% of
patients soring higher than 7 on initial GCS had favourable GOS outagiile, 95% with GCS
lower than 5 had unfavorable outcomBrediction of outcome for patients with initial GCS of 5,6
was more difficultand 24 hours GCS scores were preferable among theselerldohd patients
when patients had either improved or deteriorated into the range in which predictions were nj
accurate(Young et al. 1991Best day 1 GCS was a significant predictor obitmoutcome on the
DRS (p<0.05Péstorek et al. 2004TBI). thitial GOSwvasreported as a significant predictor of GO
score 6 months post injury (p<0.00@Batz et al. 1994TBI). Preesuscitation GCS score correlaty
with survival fo head injury patients (r=0.978<0.0001) and with functional outcome as assess
by the FIMat discharge (r=0.973, p<0.000Udekwu et al. 2004(TBI).

Responsiveness

N/A

Tested for ABI/ TBI Created specifically to monitgratients with a head injury
patients?

Other Formats N/A

Use by proxy? N/A

Advantages. The Glasgow Coma Scale is a simple, straightforward and very brief bedside assessment. It
is the most widely used instrument in the assessment of level of consciousness. GCS scores are a

significant predictor boutcome folowing head injury. Bwever, the prognostic value of the GCS is

increased by taking other variables into account as well, such as mechanism of injury, age, CT findings,

papillary abnormalities and episodes of hypoxia and hypotend@aitestreri et al2004; Demetriades et
al. 2004; Zafonte et al. 1996)
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Limitations. The GCS is based on the assumption that evaluation of eye opening is sufficient to
represent brainstem arousal systems activity. While other assessments have been developed to provide
a more comprehensive evaluation of brainstem responses, the resulting tools are substantially more
complex than the GQSternbach 2000)

The GCS has been reported to be reliable when used by various groups of healthcare professionals
regardless ofhe levelof education or intensive care unit experiendelarez & Lyons 1999 urses and
general surgeons have been reported to be as consistent in their ratings as neurosuffeassale et

al. 1978) However, it has also been demonstrated that consistent gsi@mong inexperienced raters

may also be inaccurateRowley and Fielding (199ported that the percentage agreement between
inexperienced individuals and expert raters ranged from 58.3% to 83.3%. Lower levels of accuracy were
most notable in the midd ranges of the scale. Training and the implementation of standard assessment
procedures are important to maintain both high levels of reliability and accuracy of evaluation. The
administration of a painful stimulus appears to be somewhat controversiattaeré is a great deal of
variability in the means and location of its applicat{@dwards 2001; Lowry 1999)

The GCS is most often reported as a single overall score, although the scale authors did not recommend
the summary score for use in clinical ptige. While the single, global score may be a convenient way to
summarize data, the use of a global score may result in a loss of information that adversely affects the
predictive accuracy of the GQ%ealey et al. 2003; Teasdale et al. 1983; Teoh 080) The use of a

global summary score assumes that each category is eduaidsdale et al. 1983However, it has been
reported that motor response has the greatest influence on the summary score and results are skewed
toward this componen{Bhatty &Kapoor 1993)Healey et al. (2003)emonstrated that the ability of

the GCS score to predict survival was derived mostly from the motor response category. In addition, the
summary score represents a potential 120 combinations of scores from the threeo®@@&nents

collapsed into only 13 possibilities. Different combinations of motor responsiveness, verbal
responsiveness and exapening may have different associated outconmiisoh et al. (2000eported
significant differences in mortality outcomes betwe¢of 11 scores with multiple permutations
demonstrating that individuals with the same GCS scores in varying permutations can have significantly
different risks for mortality.

Perhaps the mostréquenty encountered limitation of the GCS is untestable components in various
patient groupsPastorek et al. (2004¢ported that the ability of the patient to be evaluated on the
entire GCS contributed to the prediction of global outcome measures at 6 m@Pdssorek et al. 2004)
Unfortunately, patients who have been intubated or sedated, those with paralysis or facial swelling,
patients with hypotension, hypoxia, alcobor illicit drug intoxicationmay not be able to provide
responses to all categories GICS items for reasons unrelated to head tra{ametriades et al. 2004;
Oppenheim & Camins 1992; Rutledge et al. 1989irray et al. (1999 as cited inTeasdale and Murray
(2000, reported that in a study of head injury patients in European centreg] tidsessment was
possible in 61% of patients before hospital, in 77% on arrival at hospital and in 56% of patients arriving
at a neurosurgical unitt has been suggested that inability to assess using the GCS may reflect the
increased and more aggressiwge of intubation, venlation and sedatioriBalestreri et al. 2004;

Teasdale & Murray 2000)Vhen the GCS was developed, the initial assessment was to be undertaken
approximately 6 hours after injury to allow time for stabilization of systemic problbmtsrior to the
initiation of interventions such as neuromuscular paralyzing agents or sedéiakay & Ward 1983;
Marion & Carlier 1994)ncreasingly, GCS assessment is performed upon arrival at the Emergency

35 Module 17-Assessment of Outcomes Following Acquired/Traumatic Brain Injury-V10
www.abiebr.com Updated August 2014


http://www.abiebr.com/

Evidence-Based Review of Moderate to Severe Acquired Brain Injury | 2015

Department andsome patients may be alregdntubated and/or sedated by that tim@arion & Carlier
1994; Waxman et al. 1991)

Summary-Glasgow Coma Scale

Interpretability: The GCS is the most familiar, most widabed early assessment of level of
consciousnesst has established categorieslated to the presence of coma and severity of injury.
Acceptability. A very brief, simple observer rater scalée application of painful stimulus is

controversial Assessment of all components is compromised by aggressive, early interventions such as
intubation and sedation.

Feasibility The scale is simple to administer and designed for use by any health profésskof
experience and variability in assessment may result in inaccurate asses3maning and standardized
procedures are recommeredi.

Table 17.24 Glasgow Coma Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++ (10) ++ ++ N/A N/A N/A

NOTE +++=Excellent; ++=Adequate; +=Poor=&Afficient informationTR=Test reest; ICinternal Gonsistency;
IC=InterobserveryVaried (re. floor/ceiling effects; mixed results)

17.12 Glasgow Outcome Scale/Extended Glasgow Coma Scale

The Glasgow Outcome Scé&OS)s a practical index of social outcome following head injury designed
to complement the Glasgow Coma Scale as the basis of a predictive fystamatt & Bond 1975}t is a
simple, hierarchical rating scale with a limited number of broad categoriesscéie focuses on how

head injury had affected function in major life areas and is not intended to provide detailed information
on specific deficitgWilson et al. 1998)ndividuals within any single outcome category represent a range
of abilities(Jennett& Bond 1975)

Patients are assigned to one of five possible outcome categories: 1) death, 2) persistent vegetative state,
3) severe disability, 4) moderate disability, and 5) good recaidemnett & Bond 1975)n 1981, a

revision to the scale was proped to better classify patients who had regained consciousfiessett

et al. 1981) In the Extended Glasgow Outcome Scale (GOSE), each of the three categories applicable to
conscious patients are subdivided into an upper and lower band resulting inpEigkible categories.

GOS ratings can be derived from the GOSE by collapsing these subd{Visisnis et al. 2000)

The assignment of an individual to an outcome category should be based on the results of a structured
interview focused on social and semal functional abilityJennett et al. 1981)The final rating is based

on the lowest category of outcome indication in the intervi@ilson et al. 2000)The GOS and GOSE

can be accessed for no cost at wwwitliipact.org/cde/mod_templates/12_F 01 GOSH.
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Table 17.25 Characteristics of the Glasgow Outcome Scale and Extended Version

Criterion

Evidence

Reliability

Test-retest: k ranged from 0.46D.92 for the GOS and 04087 for the GOSE oMever, the retest
period was lengthyranging from 36 months(Maas et al. 1983)

Interobserver Reliability: Jennett et al. (181) reported 95% agreement between observers usin
the original GOSAgreement between assessment based on a fadihinistered research
guestionnaire and assessment via interview by a psychologist was reported to be r=0.79 whi
agreement between a GP’ s assess me  rfAndesandtalt
1993) (1BI) Based on live interviewsk=0.77 for GOS and 0.48 for GO®f&en ratings were based
on previously recorded dat&=0.58 for GOS and 0.49 for GO&ttlagreement betweerlive and
recorded data ratingsvask=0.77 for GOS and 0.53 for the GQ8&as et al. 1983(TBI).70% of
GOS ratings were in perfect agreement while none differed by more than one catagdfgr the
GOSE none differed by more than one categaiith most discrepancy seen in the middle
categories Brooks et al. 198§TBI)

Validity

Construct Validity: GOS ratingkave beeneported to be associated with resulté neurological
testing of motor tasks (p<0.001), psychomotor tests (p<0.05), assessments of memory varial
(p<0.05) andattention variables (p<0.05%uch that neuropsychological test performance
decreased as a function of increased severity on the GOS rating Saate={ al. 1993TBI)
Performance on cognitive tests 3 months post injury differed significantly (p<0.05) between
outcome subgraps coresponding to GOS ratindemonstrating a clear gradation in cognitive
scoring between groups in the expected directiandthis relationship was notsaclear when the
GOSE was uséBrooks et al. 1986)

Construct Validity (Known Groups): GOS scores coutliscriminate between groups based on
categories of vocational recommendations (return to work, vocational training, supported wol
and continued remedial therap{p<0.0001)GOS scores accounted for 76% variance between |
means Mysiw et al. 198p(TBI).

Concurrent Validity: Admission DRS scores correlated with initial StewelZeiger (SZ) ratings
(r=0.92), discharge DRS scores correlated with discharge SZ scores (r=0.81), GOS scores (|
GOSEBcores (0.8p(Gouvier et al. 987) (TBI) GOS ratings correlated wittOSSF36 subscale
scores (r=0.5D.68, p<0.01)Jenkinson C. 1998ited inTeasdale et al. 1998)BI), and50S scores
correlated with DRS ratings at admission to (r=0.50, p<0.01) and dischargesfrabilitation
(r=0.67, p©.01) (Ml et al. 1985)

Predictive Validity: GOS at discharge from rehabilitation significantly correlated with GDS 5
years after head injury (r=0.60, p<0.001) and wiigcharge destination (p<0.000M#ssagli et al.

1996) (TBI).

Responsiveness

From assessment 3 months post injury to 6 month assessréé# of patients demonstrated
change in GOSE ratings while only 11% demonstrated change in cdtegedon GOS ratings
(p<0.05) ILevin et al. 200LTBI). From admission to discharge from relithibn, improvement
shown by the DRS was significantly greater than that shown by the GOSg{BL#33%, p<0.0L
(Hall et al. 198p(1BI).

Tested for ABI/TBI
patients?

Specific to head injury populations.

Other Formats

37

Structured Interview for the GOS/GOSE (Wilson et al. 1998; TBI): Improves reliability and
removes limitations associated with scale ambiguity and lack of guidelines for administftisn
method specifies criteria for separating the upper and lower bands of the upper 3 categottes
GOS. The structured interview consists of a series of questions regarding consciousness,
independence (both at and away from home), social roles (work, social activities, leisure,
relationships) and return to normal lif@Vilson et al. 2000)The quesbnnaire focuses on aspects
of social disability (effects on socéaid leisure activities and disruption to family and friendshipg
as originally described lennett et al. (1981)The structured interview format also allows for thi
inclusion ofpre-injury disability statusWilson et al. 2000(TBI) and mvides specific guidance
regardingassignment to outcome catego(yeasdale et al. 1998)

Reliability: Agreement between raters was reported to be 92% for the GOS and 78% for the (
when admiristered via structured intervievk,=0.89 and 0.85 for the GOS & GOSlpeetvely
(Wilson et al. 1998)

Validity: Sgnificant correlation reported between Bl and GOS (rho=0.61, p<0.001) and betwe|
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DRS scores and GOS ratings (rho=0.8900&ppPettigrew etal. 1999 (TBI). When using the
structured interviewWilson et al. (2000)ported correlations with Bl scores of 0.4 d0.46 for
the GOS and GOSE, respectiv8i®S and GOSE ratings also correlated with DRS ratings (r=0
both), BeclDepression inventory scores (r=0.61 & 0.64), GHQ scores (0.57 &\ESHF36
subscores (ranging from 04167 and 0.40.71) andNeurdbehaviouralFunctioning Inventory
(NF) scale scores, ranging from 0-83%7 and 0.390.63 for patient NFI ratings dr0.470.68 and
0.47-0.69 for NFI ratings obtained from friends or relativiesvin et al(200J) (TBI) reported that
at 3 months post injury, GOS ratings were significantly associat®d0f) with results on the CES
D, CIQ, Soci&8upport questionnaireand the paced auditory serial audition test (trial GOSE
ratings were significantly associated with results from the &i@the Paced auditory serial
audition test (trial 1) In cases where both demonstrated linear association with scale scores (|
adQ and the paced auditory serial audition test) GOSE ratings accounted for more of the vari
scale scores than GOS ratifgs0.35versus0.26 and 0.3%ersug0.19, respectively).

Telephone Administration (Structured Interview): Agreement between facto-faceinterview and
telephone interview was reported to bde,= 0.92 for the GOSBhen GOSE scores were collapsi
to GOS ratingk,=0.92and nterobserver agreement was reported to kg=0.84 and 0.85
(Pettigrew et al. 20083(TBI).

Simple Postal Assessment (Hellawell et al. 2000; TBI): Using a simple, 4 question survey, inter
observer (GPs, family informants, experienced GOS raters) reliability was reported to range
k=0.17 (between GP and experienced rater) to 0.61 (betweeGP' s and f ami |
Postal Questionnaires-based on the Structured Interviews for GOS and GOSE (Wilson et al. 1998;
Wilson et al. 2002) (TBI): Designed to be completed by the patient or a relative or caregiver of
patient or by the patient with the assistance of a significant other/caregiver. Questions are
intended to discriminate between the categories of severe disability, moderate disalititgood
recovery (for the GOSE questionnaire, these are further subdivided into upper and lower bar
Return rates were reported to be 76% for the GOS questionnaire and 83% for the GOSE
guestionnaire Testretest reliability for the GOS was reportedtie ky=0.94 andk,=0.98 for the
GOSEAgreement between GOS ratings assigned via postal questionnaire and telephone inte
(using the structured interview) was reported kag=0.67 while agreement using the GOSE
guestionnaire was highek{=0.92)

Edinburgh Extended Glasgow Outcome Scale (Hellawell & Signorini 1997) (TBI): This scale is
basedon the GOS, but requires scoring for behavioural/emotional, cognitive, and physical
functioning Each patient is assigned a rating on each of these typ&snation. Descriptions are
provided for each of the function typedlsing retrospective data, interobserver agreement was
reported ask=0.20-0.55 for behavioural rating&=0.56-0.63 for cognitive ratings, and 08775

for physical ratingdJsing currentlata, interobserver agreement for behavioural, cognitive and
physical ratings was reported ks0.61, 0.62 and 0.73, respectivéiyellawell & Signorini 1997)
Use by proxy? It is ecommended that the best source of information be usadd thatwheneverpossible the
information gained by interviewinglose friend or family membes be includedWilson et al.
1998)Usi ng a si mple postal survey, GP’'s and
positively than experieted GOS rateiellawell et & 2000)

Advantages. The GOS is the most widely used and accepted measure of outcome following head injury
(Wade 1992)It has been adopted widely for use in clinical trisllawell et al. 2000; Wade 1992;

Wilson et al. 2000)It is a simple, reliable means of describing recoyaeynett et al. 1981that is quick

to administer, broadly applicable and has clinically relevant categ@iéson et al. 2000)

Structured interviews and guidelines for their administration arailable for the GOS and GQS®E&Ison
et al. 1998) Each interview incorporatesway toinclude information regarding prénjury status,
thereby providing a means for determining the effect of the sequelae of head injury on outcome
separate from the effes of preexisting conditions or circumstancé2ettigrew et al. 1998; Wilson et al.
1998) While use of the structured interview has increased the reliability of postal and telephone
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administration, faceo face interview remain the preferred method to emine a GOS ratinfyVilson
et al. 2002)

Limitations. The GOS provides an overall assessment of outcome and does not provide detailed
information with regard to specific disabilities or handicaps. Categories are broad and the scale does not
reflect subte improvements in functional status of an individ{@ettigrew et al. 1998)ndividuals may
achieve considerable improvement in ability, but not change outcome cat€goopks et al. 1986)The

GOS rating was intended primarily to provide an overatirsary of outcome and facilitate comparison

not to describe specific areas of dysfuncti@rettigrew et al. 1998)n addition, GOS outcome categories

are often expressed as a dichotomy: poor or unfavourable outcome versus independence or favourable
outcome. This results in a loss of information and low sensit{ifigasdale et al. 1998)

Originally, GOS categories were described according to a range of features, but specific criteria were not
defined for each of the different outcomes. This lack of gfariy have had a negative impact on scale
reliability by introducing an element of subjectivity on the part of the rdMaas et al. 1983; Teasdale

et al. 1998) In addition, attempts to increase the sensitivity of the GOS by subdividing the upper three
categories in an upper and lower band was associated with decreased consistency in category
assignmentgMaas et al. 1983However, the structured interview and guidelines created\iison et

al. (1998have alleviated much of the difficulty surroundingnleiguous assignment criteria.

Summary-Glasgow Outcome Scale

Interpretability: The GOS is widely used and accepldte GOS provides an overall assessment suitable
for the comparison of outcomes at the group level.

Acceptability: The brevity and simplicity of the GOS facilitates patient compliance. The GOS has been
studied for use by telephone and mail administration. Structured interviews improve the reliability of
administration by these methods.

Feasibility The GOS can be usky professionals from various backgrounds and does not require any
physical, psychiatric or neurologic examination. It isseited to busy clinical settings and large scale
research trials.

Table 17.26 Glasgow Outcome Scale/Extended Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++(TR) ++ +++ + +Hp-values only) | N/A

++(10)

NOTE +++=Excellent; ++=Adequate; +=Poor=&ufficient information; TR=Testtest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.13 Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS);assefsment scale, was developed to detect
states of depression, anxiety and emotional distress amongst patients who were being treated for a
variety of clinical problem&igmond & Snaith 1983y hescale was not designed to be a clinical
diagnostic too{WhelanGoodinson et al. 2009Driginally the scale consisted of eight questions relating
to depression and eight relating to anxiety. Initial findings indicated that one of the items on the
depressbns scale was weak#0.11),soit was removed. Remaining items on the scale had correlations
ranging from +0.60 to +0.30, with a significanc@v®.02 Anxiety items had correlations rangifrom
+0.76 to +0.41 (p<0.01ut to keep the items in each deaequal, the weakest item on the anxiety
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portion of the scale was removed. Thus the final scale has a total of 14 items, with responses being
scored on a scale of® (3 indiates higher symptom frequenciegypelanGoodinson et al. 2009)

Scores for eachubscale (anxiety and depression) range from 0 to 21 with scores categorized as follows:
normal 07, mild 810, moderate 1114, and severe 121. Scores for the entire scale (emotional

distress) range from O to 42, with higher scores indicating more distiRerior to completing the scale
patients are askedta F A f Ayin or@e? t¥ lefie$ lib® they have been feeling during the past

weeK Zigmond & Snaith 1989. 366.

While many measures are used in the TBI population to assess depressiamxaty post injury,
unfortunatelynone of these measures have been evaluated for use with this popul@idronberger &
Ponsford 2010; Whela@oodinson et al. 2009Recently the HADS has been tested whitbse who

have sustained an ABI. Howeveue to the mixed etiologyproblems were found with some of the
guestions which could be related to the injury itself, the level of cognitive impairment or the decreased
speed at which information is process@dawkins et al. 2006; Johnston et al. 2000)

Table 17.27 Characteristics of the Hospital Anxiety and Depression Scale
Criterion Evidence
Reliability Test-Retest: Results indicate there is good tastest reliability on the HADS atDweeks(i =0.89, >2-
6 weeks i =73, and>6 weeks i 70)for the anxiety subscale. Results from the depression subscs
were 02 weeksi & v, >2-6 weeksi T @ and>6 weeksi & Tt indicating the HADS wa
stable enough to withstand situation influencesefrmann 199) (varying etiologies). Pearson produc
movement correlation was found to be 0.92 and 0.90 between the HADS total score and the HAL
anxiety scoreand the HADS depression sc@rerreroet al. 2003Zwick et al. 2000(varying
etiologies).
Inter-Rater Reliability: Kappa scores indicated there was no significant difference betweengher@l
Health Questionnair@8 and HADS (total scor@appa statistic =0.074, SE=0.089, p=0.04).
Internal Consistency: Good internal consistency was foufd<80 for the anxiety sulzsle scale an#l
.81 for the depression subscald)ring initial testingZigmond & Snaith 1983)VhelanGoodinson et
al. (2009¥ound thatinternal consistencyangesfrom 0.68 to 0.93, mean 0.83 (for the anxiety
subscale) and 0.67 to 0.90, mean 0.82 tfar depression subscaléBjelland et al. 2002(varying
etiologies). In an earlier studisisspers et al. (199%9und Cronbacli scores for the HADS total score
to be 0.84, for the HADS anxiety subscale, 0.82 and for the HADS depression subscale 0.90. Sc
this study were not affected by gender or agterrero et al. (2003)asvalidating the scale with a
group of Spanish pants,and foundCronbact? scores to be.90 for the full scale, 0.84 for the
depression subscale and 0.85 for the anxiety subscale. Subscales also correlated with each othe
r=0.68, p<0.0&and each subscale correlated with the full scale r=0.02, p<0.01.

Validity Convergent Validity: The correlation between the HADS depression subscale and the Beck Depre
Inventory Primary Care hagen found to be 0.62, p<0.0@¢Beck et al. 1997 \arying etiologies).
Concurrent Validity: Higher scores on thl ADSdepression subscale were linked to higher scores ol
the SCIBIV 3.52+3.01 and 9.295.19, respectively{=6.84, df=98, p<0.001). Of note 38.884vho
werediagnosed as depressed on the SGBcored within the normal range on the HADSResults
from the SCIBV for those diagnosed with an anxiety disorder (13#425) had a higher mean score (
the HADSanxiety subscaleb(373.95 t=6.47, d£62.41, p=0.000). blvever 25% tested within the
normal range of the HADS anxiety scale. Study authors sutpigestas indicative of the time line in
which the patient is asked to consider when completing the HAZI®larGoodinson et al. 2009)
Several studies have found that the HADS total score shows a higher correlation with depressior
anxiety criterion neasures than the subscale é&(McDowell 2006)Lisspers and colleagud907)
(varying etiologies) found the correlation with tfgeck Depression Index (Bidgs 0.71 for the HADS
depression subscatend 0.73 for theotal HADS. For hospital outpatienteke HADSlepression
subscale correlated 0.77 with the Montgomekgberg Depression Rating (MADR) scale with a grou
psychiatric patients (0.70). Again with a group of elderly depressed patients the HADS and the M
correlated 0.54 and 0.79. OverallyMetun and colleague2001) (varying etiologies) have reported
the correlation between the subcores and the overall score as reliable.
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Discriminant Validity: Correlation between the subscales of the HADS and the correlation betweel|
HADS total scorand other scalefthe General Health Questionnaiy@nd the MADR scale can vary
considerably. Aylard et al987) (varying etiologies) found the correlation of the two subscales of th
HADBwas r=0.04 compared to the subscale on ther@ral Health Quesinnaire-28 was r=0.54. Lewij
and Wessely (1990) found the correlation between the B#sital score and th&eneral Health
Questionnaire28 was 0.75Schwarzbold et al. (2014)so found high discriminant validity of the HAL
among participants with TBI.

Predictive validity: The HADasdepression and anxiety subscales, whigre found to account for
52.6% and 60% (respectively) of variance when looking at patients who were diagnosed with a n
disorders and those with no psychiatric disordde(rero etal. 2003.

Responsiveness In studiesnvolving gprimary care population, the HADS was successful in detectinglD8&lined
psychiatric morbidity, with the ROC curve showing a score t§ Be optimal (Bjelland et al. 2002)
When using the DSMI clinical interview schedule as the gold standard, ROC curves indiaded
the HADS anxiety subscale (sensitivity 0.66 and specificity 0.93) were indicative of caseness anc
of =7 on the HADS depression subscale (sensitivity 0.66 and speciBdfjy&re indicative of casene
(Bjelland et al. 2002Beck et al. (1997pundthat the HADS depression subscale had an AUR of 0.]
(SE =0.09) with a cut off scorex yielding the highest efficiency at 72% with a sensitivity of &bfo,
a specificityof only 47%. According tderrero et al. (2003the curve ROC showsw the model
discriminates between cases and roases: HAID (area0.887; 95%CI: 0.84 to 0.91), HAR (area
.917; 95%CI: 0.88.to 0.95). For each of these two ssthes the predicatiy power is 80% (HAD) and
83% (HABN). For the full scale the predicative power is 8iHirrmann (1997%ound the HADS
correlated well with other quality of life indicators used in a variety of studies looking at patients |
HIV, renal insufficiency, @t while he HADS anxiety subscale correlated well with chest pain,
tachycardia, dizziness, etc. The HADS depression subscale correlated well with dyspnea and loy
exercise tolerance.

Tested for Yes the scale has been tested with an pdplulation.
ABI/TBI patients?
Other Formats The scale has been translated into Arglitalasi et al. 1991)Dutch, French, German, Hebrew,

Swedish, Italian and Spanish. All are available at noZamghond & Snaith 1983Recently a computel
administered version using a touch screen has been developedasfibund to be as valid as the
paper and pencil versiofMcDowell 2006)

Use by Proxy? The scale is designed to be completed by the individual.

Advantages. The HAD® brief and simple to use and although it was originally designed to be used with
hospital populationsit has been found to perform well with nemospital groupgMcDowell 2006) It

takeson average 5 minutes to complete and is completed by the patiethemselvegSnaith 2003)

The HADS requires the individual to respond to the question in relation to how they felt in the past

week,so it isreasonable to readminister the test again but only at weekly intervals. It has been found

to perform as well atheBeck Depression InventorBD) and theGeneral Health Questionnaire
instruments.Overall Mykletun etal. (2001) ound t he HADS s psgchanetficos sessed
properties in terms of factor structure, intercorrelation, homogeneity and intébrialy” & A Zpib&3). O & ¢

Limitations. When using the HADS to diagnosis depression or depressive symptoms post ABI, the
sequelae of TBI may confound the test scdi®belarrGoodinson et al. 2009 aution is recommended

when interpreting the results of thesscalesEven though the HADS has been shown to be a reliable
measure of emotional distress post ABI, the-offtscores and categories have not been shown to be
useful in predicticasgnessrobaté pr o s(WieclmGoaminsoratalx i et y
2009)
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Summary-Hospital Anxiety and Depression Scale

Interpretability: The results are easy to interpret with higher scores on each individual scale or the
entire scale indicating greater anxiety, depression or mood disorders.

Acceptability: The HADS is widely accepted and used with most patient populations including those with
a TBI.

Feasibility:It takes only a few minutes to complete, no specialized training is need to administer the test
and may be completed by the patients themselves.

Table 17.28 Hospital Anxiety and Depression Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (IC) +++ +++(CV) +++ +++ N/A
+++ (TR) ++ (CWD)
+++ (DV)

NOTE +++=Excellent+=Adequate; +=Poor; N#fsufficient information; TR=Testtest; ICinternal Gnsistency;
IC=InterobserverCV=ConvergeMalidity; CvD=Concurrent ValiditgDepression subscalBV=Discriminar¥alidity;Varied (re.
floor/ceiling effects; mixed results)

17.14 Mayo-Portland Adaptability Inventory

The MayePortland Adaptability Inventory (MPA) is based on an earlier scale, the Portland
Adaptability InventoryLezak 1987 Specifically designed for the evaluation of individuals during the
postacute period followingABI the scale was developed to provide a representation of the sequelae of
ABI through the use key indicators of abilities, activities and social particigMialec 2004h)

Assessment with the MPAI is intended to yield information applicable to the development and ongoing
evaluation of rehabilitation services within this populati@talec2003)

The original version of the MPAI consisted of six subscalgsigaymedical, cognition, emotion,
everyday activities, social behaviours and behavigBahac et al. 1997)tems were rated to reflect
di stinctions between i mpairment, disability
InternationalClassification of Impairents, Disabilities and HandicagMalec & Lezak 2003; Malet al.

and

2000) The MPAI has undergone successive revisions based on ongoing Rasch and multivariate analyses.

The most current version is the MPAIwhich evaluates the genal dimension of sequelae of ABI in 3
sub-dimensions: ability, adjustment and participatiMalec 2004h)

The MPAHY consists of 29 items in 3 subscales (the Ability Index, the Adjustment Index and the
Participation Index) plus an additional 6 itemstthee not included in the MPAl score The first 29

scale items are intended to reflect the current status of the individual with brain injury without

attempting to determine whether their status might be influendeyifactors other than ABIThe

additional six, unscored items are intended to identify the presence of other factors that may be
contributing to theMaecé&lliexak200Bal ' s current status

In general, items are rated on ggoint scale from 0 to 4 where 0 represents the miastourable

outcome, no problem or independengcand 4 represents the presence of severe problems. A worksheet
is provided that guides the user through the scoring andaering of items. Following any necessary re
scoring, item scores are summed for eacibscale to provide a raw score for that indaker making
adjustment for items appearing in more than one index, subscale raw scores are summed to provide an
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overall adaptability index score. Raw scores for the indices and total scale may be cotwdrssbres
with a mean of 50 and a standard deviation of 10 using the tables provided in the n{sfalat &
Lezak 2003)T-scores provided are based on data sets from two populations of individuals with ABI.
They have not been referenced to néiBIl samms.In general, when compared to the reference
populations with ABI, total-$cores less than 30 are indicative of good outcome4@of mild
limitations, 4050 of mild to moderate limitations, 560 of moderate to severe difficulties, an@0 of
severeimitations(Malec & Lezak 20023)

The MPAY was designed to be completed by professional staff, individuals who have experienced brain
injury and/or their significant otherdkatings provided by any two or more of these groups can be
combined to provide anore comprehensive composite scofi®lalec & Lezak 2003)Vhen administered

by professional staff, the ratings should be completed by team consefbadMIPAY is free of charge.

The manual and rating forms may be downloaded from the COMBI website

(http:/ /tbims.org/combi/mpal)). A French translation of the rating form is also available from the

website

Table 17.29 Characteristics of the Mayo-Portland Adaptability Inventory

Criterion Evidence
Reliability Internal Consistency: Inter-item correlations were<0.30 for items Audition, Law Violations, Alcohol

Use and lllegal Drug Ugbe latter 3 items were significantly correlated only to each ottigshac et al.
1997) On Rasch analysis, person separation=h®@personreliability=0.78 item separatior9.54

and item reliability0.99 for the 36tem MPAI For the 22item MPAI, person separatief.12 and
person reliability0.82, item separatior.33 and item reliabilityd.99(Malecet al. 2000)Person
reliability=0.87, pe&son separation2.64, item reliability0.99, item separationl0.67 for the MPAB
while for the MPAM, person reliability:0.88, person separatier2.68, item reliability0.99. Reliability
and separation are also reported for each of the 3 MPAUbscalegperson reliability ranges from
0.780.79 and item reliabilityangesfrom 0.980.99, person separation was reported to £20 for all
subscaleswhile item separation ranged from 7.894.94 Cronbacta=0.89 for the entire 29tem
MPA}4 and range fron®.80-0.83 for the subscale&ubscale to total scale coraions range from 0.84
to 0.86(Malec et al. 2003)Person reliabilityandseparation of 0.8@nd2.94, respectively and item
reliability anditem separation of 0.98 and 6.81 were reported for fa# scale MPA# ratings obtained
by staff consensusibscale person reliability ranged from 0.76 to 0.85 and item reliability ranged |
0.97-0.99(Malec 2004h)Malec et al. (2012pund the internal consistency to be very good among {
stroke subjets, correlating with participants with TBI.

Validity Construct Validity: Principal components analysis of MPAI after Varimax rotation revealed 8
orthogonal factors, each with few itemBactors corresponded to variables labelddttivities of Daily
Living, Social Initiation, Cognition, Impaired -Belfareness/Distress, Social skills/Support,
Independence, VisuoperceptualndPsychiatric veral items loaded significantly on more than one
factor (Bohac et al. 1997Rincipal canponent analysis of 2Rem MPAI revealed five factgrandone
8-item set was identified with acceptable levels of person separation and reliahilitycorrelation
between MPARO item and MPAR?2 item=0.98(Malecet al. 2000) tem cluster analysis prided a 3
cluster solution that was substantially similar to the item groupings derived rationally by the scalg
authors. The cluster analysis solution was not statistically superior to the rational item groypings
factor analysis revealed 7 factors witlgenvalues>1 though each factor contained few items
Moderate correlations between subscales (0.49 to 0.65) suggested that subscales/dimensions n]
assessing different aspects of a single underlying congfkadec et al. 2003)

Construct Validity (Known Groups): Sgnificant differences (p<0.001) in MPAI scores were identifie
groups differentiated by Rancho Levels of Cognitive Functioning $talkc(& Thompsn 1994 (ABI).
Saff-completed MPAPR?2 ratings distinguished between patients receivépgcialized vocational
services (SVS), those receiving community reintegration ser@w&and those receiving
comprehensive day treatmenBVS (p=0.000Malec & Degiorgio 2002). F. Malec et al. (201&und
the construct validity to be very good amoagstroke population, correlating with participants with
TBI.
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Concurrent Validity: Original MPAI consensus ratings correlated with DRS scores (r=0.81), with
Rivermead Behavioral Memory Test-047) and with various neuropsychometric/cognitive measur
(correlations ranged from 0.04 with WJRead t68with Stroop ColeWord test(Malec & Thompson
1994).

Predictive Validity: Pretreatment MPAI30 score was reported to be predictive of outcome post
treatment as assessed by the MPAI 30 (0.52), MR2AD.51), Goal Attainment Scaling.49), the
Independent Living Statug)(32) and the Vocational Independence Scdle26) The pretreatment
MPAL22 was similarly predictive of outcome, although the association with VIS scores was weak
0.17) At one year followup, the pretreatment MPAI30 and MPAR2 scores were predictive of ILS
and VIS scores).25and-0.34versus-0.26and-0.32, for the 30 item an@2 item version,
respectively (Malecet al. 2000) Re-admission MPAR2 score predicted independent living scale
scores (concordane&0.2%, p<0.01) and vocational independence scale scores (concor8aria%,
p<0.05) at 1 gar followup following comprehensive day treatmemlélec 200} (ABI). Time since
injury and staff rated MPA22 were identified as significant predictors of Vocational Independence
scale scores at job placement in the medical/vocationat ca®rdination system (p<0.01), asthff-
rated MPAI22 was also predictive of time to placement (p<0.00lalec et al. 200D(ABI). Staff MPAI
22 ratings contributed significantly to the prediction of commusiised employmetnat one year
follow-up (p<001) Malec & Degiorgio 2002)

Responsiveness

MPAI provides a broader assessment at lower levels of disability thafMRiR® & Thompson 1994)
Change in MPA22 score from preadmission to end of comprehensive day treatment program was
significant (paied t= 8.35, p<0.00Q1Malec 2001)

Tested for
ABI/TBI patients?

Specific to persons with acquired brain injury.

Other Formats

Mayo-Portland Participation Index (M2Pl): The Participation Index from the MPA| which may be
used as a brief measufecused on patrticipation based on indicators of community integratianver
scores are indicative of greater community integratiidMalec 2004h)Person reliability and separatiol
were reported to be 0.7&nd 1.89, respectivelyMalec et al. 2003)n the same study, item
separatiorr7.59, item reliability0.98, anda=0.83.Reported person reliabilitgnd separatior0.85and
2.41 respectivelyand item reliabilityand separatiorf0.99and8.17 respectively for staffated M2PI
Person reliability forsignificant other and patient ratings as well as various composite ratings rang
from 0.74 (individual with ABI) to 0.89 (staff+SO+person with ABI) while item reliability ranged frc
0.97-0.99(Malec 2004h)When comparing ratings obtained from personshamBl, significant others
and staff, it was reported that persons with ABI tended to rate themselves as having greater
independence and involvement in the community than raters from either of the other 2 groups.
Overall agreement was greater for more cogte, functional items than for social indicatoéo
substantial floor or ceiling effects were reportédry high scores and very low scores were not
common (<5% arx¥% respectively(Malec 2004h)

Use by proxy?

Total MPAI scores derived by staff amghgficant others were correlated (r=0.47, p<0.005) as were
scores derived by significant others and the patients themselves (r=0.37, p<0.025), but MPAI sc(
derived by staff and patients were not significantly correlated (r=0DBjerences between saff and
patient ratings are attributed to impaired sedfvarenesgMalec 2004a)The authors speculated that
differences between ratings may, in part, have been due to differing interpretations of terminolog
used in the test and differences in personaluaassigned to various items.

Similar levels of reliability were obtained for ratings completed by staff, significant others and per
with ABI Malec, 2004x On the full MPA, 42% of ratings made by staff, persons with ABI and the
significantothers (SO) were in complete agreement, however, a reliable difference in ratings was
reported (rater reliability0.95). SO and staff raters tended to rate the person with ABI as more
impaired than the person with ABI themselves.didis trend was obsengefor the adjustment and
participation subscalesHfowever, on the ability subscalmdividuals with ABI rated themselves as
being more impaired than the staff members did. Exact agreement on subscale ratings were 419
the Ability Index, 38% for the Adjtment Index and 46% for the Participation Index. More concrete
items demonstrated greater agreement between rater grougsing techniques available via Facets
analysis, ratings obtained from the profession care team, the individual with ABIsigdificant other
may be combined to provide a single composite score thereby providing a partial remedy to bias|
associated with each rating grouldélec, 2004aMalec 2004b)
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Advantages The MPAI is a readily available assessment of thegmsge seqelae of ABIThe
Participation Index may be administered independently to provide a quick evaluation of participation
outcomes Differences in ratings between staff member consensus and indigduidl ABI or between
significant othersand individuad with ABI may provide a measure of impaired-selirenesgMalec
2004a; Malec & Degiorgio 2002)

Limitations The authors do not recommerttie MPA#4 for use in the assessment of individuals with
very severe ABMalec & Lezak 2003)

The authors reportethat the placement of items in the 3 scale indices is based on a rational process in
keeping with clinical observation andd results of ongoing analys@dalec & Lezak 2003However,

the placement of some items appears odd. $elfe, for instance, isgut of the participation index. In an
earlier analysis, it was stated that it was more conceptually sound to place theaselitems with other
basic skills such as usEhands, mobility and spee¢Bohac et al. 1997These basic items are currently
part of the MPAY4 abilities index. Other items, such as initiation, social contact and leisure
skills/recreation were assigned to more than one index suggesting significant overlap between the
subscales of adjustment and participation.

There are no publiged validation or reliability studies of the MayRortland Adaptability that did not
originate from the group responsible for the development of the scale.

Summary- Mayo-Portland Adaptability Inventory

Interpretability: Tables are provided anmdw scoresare converted to standardized-3cores based on a
national sample (n=386) or regional sample (n=18@)truly normative data is available for the purpose
of comparison.

Acceptability:May be completed by patients and significant others withirtied professionals available

to provide assistance.

Feasibility:The MPAMY is free to download and copy. Administration, scoring and interpretation should
be undertaken by trained professionals. The manual also contains a recommendation that a person
cgpable in advanced psychometrics should be availadenaintain high levels of reliability, assessment
should be completed by team consensus.

Table 17.30 Mayo-Portland Adaptability Inventory Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (IC) + ++ + + (p-value only) N/A

NOTE +++=Excellent; ++=Adequate; +=Poor=&ufficient information; TR=Testtest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceilingeffects; mixed results)

17.15 Medical Outcomes Study Short Form 36

TheSF36is a generic health survey created to assess health status in the general population as part of
the Medical Outcomes StudWare & Sherbourne 1992l is comprised of 36 itendrawn from the

original 245 items generated by that stufiYicHorney et al. 1993; Ware & Sherbourne 1992)
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Items are organized into eight dimensions or subscales which include ghysiconing, role

limitations: physicalemotional,bodily pain, socigfunctioning, general mental health, and general

health perceptionslt also includes two questions intended to estimate change in health status over the
past yearThese two questions remain separate from the eight subscales and are not sdttedhe

exception of the general change in health status questions, subjects are asked to respond with reference
to the past four weeksAn acute version of the S36 refers to problems in the past week only

(McDowell & Newell 1996)

The recommended scoring systauses a weighted Likert system for each itét@ms within subscales
are summed to provide ®tal score for each subscale or dimensi&ach of the eight summed scores is
linearly transformed onto a scale from 0 to 100 to provide a score for each stal@dition, a physical
component and mental component score can be derived from the scale itetaisdardized population
data for several countries are available for the3BEMcDowell & Newell 1996)The component scores
have also been standardized wihmean of 50 and standard deviation of (Ednch et al. 2002)

The SR6 questionnaire can be satbmpleted or administered in person or over the telephone by a
trained interviewer. It is considered simple to administer and takes less than 10 minutemuete
(Andresen & Meyers 2000permission to use the instrument should be obtained from the Medical
Outcomes Trust who oversee the standardized administration of tH&6S##d will provide updates on
administration and scorinMcDowell & Newell 1996)Various computer applications are available to
assist in scoring the S¥6 including free Excel templates that can be downloaded from the internet
(Callahan et al. 2005)

Table 17.31 Characteristics of the Medical Outcomes Study Short Form 36

Criterion Evidence
Reliability Test-Retest Reliability: Brazier et al. 1992 (varying etiologies) calculated correlation coefficient

ranging from 0.6 (social functioning) to 0.81 (physical functioning). Mean differences ranged
0.15 (social functioning) t0.71 (mental health) with 398% cases falling into the 95% ClI
(constructed as per Bland & Altmabdwer valuesvere reported ina stroke population, ranging
from 0.28 (mental health) to 0.80 (social functionitag)d substantial variability in individual
responsewas reported particularly for emotionatole-limitations (Dorman et al. 1998Brazier et
al. (1996)reported r=0.28 (social functioning) to 0.70 (vitalityleo a retest period of 6 months,
while Andresen et ali999 (dderly) reported ICC ranging fro@052 (social functioning) to 0.80
(mental health), ICC for physical summary scee®? and IC.79 for mental summary scores.
Values were=0.79 and 0.78 (p<0.001) for the MCS &mysical Component ScalRG$p
respectiely with the test taken at 6 months pestjury and 23 weeks laterDikmen et al. 2001
TBI).

Internal Consistency: Brazier et al. (1992 2 0.80 for all subscales but social functioniag@.73).
Reliability coefficientsvere 0.74(social functioning)o 0.93 (physical functiong), andAnderson
et al. (1996) reportec of 0.6 (vitality) to 0.9 (physical functioning, bodily pain and role
limitations-emotional).Brazier et al.§996 (elderly) reporteda 2 0.80 for all subscalesxcept for
4, includingsocial functioning (0.56) and general health (§,&hileinter-item correlations? 0.73
with the exception of social functioning (0.56) and general health (OEBS)jniBot et al. {997
(varying etiologies) reported=0.76 (general healtitp 0.91 (phwical functioning)Hobart et al.
(2002 (stroke) founda of 0.68 (general healtrgnd 0.70 (social functioning) to 0.90 (physical
functioning) Correlations between 8 scales were lower thha teported alpha coefficients.
Hobart et al. (2002)ound item-own exceeded iterother correlations by2.5 SE for 6 of 8 scale
but the social functioning scale & general health scale did not (i.e. limited ability to distinguist
constructs) Walters et al. 2000 (elderly) reporteda 2 0.80 for all scales but s@l functioning
(a=0.79) Doninger et al.Z003 (TBI) reported person separation estimates of 2.27 and 2.35 fg
physical health ath emotional health respectively, whitalibration of the physical functioning
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items generated a redbility of 0.84 with namisfits. @libration of the mental health and vitality
scales yielded a ralbility of 0.85 with one misfit, anfbr all subscalea ranged from 0.68.87 for
controls, 0.820.91 for mild TBland from 0.790.92 for moderate/severe TBFifidler et al. 200;
TBI).

Validity Construct Validity: Walters et al. (200Ieported significant relationships in expected directions
support construct validity among older adul®ores in all scales were reported to decrease as
age increased (p<0.0pMWomenreported worse health than men on all scales even after
adjusting for ag€p<0.00). Likewiserespondents who had recently visited their physician
reported poorer health on all scales (p<0.001) and people living @lzodad lower scores
(p<0.001) excegon general health (p=0.0ZValters et al2002) Doninger et al. (2003kported
item separation estimates of 12.03 and 7.95 for physical healtheamotional health respectively|
In a trauma population, principal components analysis revealed physiuetion, role physical
and bodily pain had the strongest loadings on physical health and the lowest loadings on me
health whereas role emotional and mental health did the opposite general health, vitality,
and social function scales had substahtbadings on both component3hese results were
comparableto correlations found for the general US populatidfacKenzie et gl2002) (TBI).
SF36 scales correlated significantly with the Symptom Checklist (SCL), the Beck Depressior|
Inventory (BDBII) and the Health Problems Lidt the mild TBI group, scales related to physical
functioning were strongly correlated with théealth Problems Lit0.6 to-0.75) and the physical
symptoms scale of the SCQ.§ t0-0.63) Kales related to mental healtivere most strongly
correlated with psychological factors on the S8long correlations were found between BDI
scores and all of the S36 scales, the highest with the mental health scale?(7) In the
moderate/severe group, correlations were wealkerd more consisterdndthe strongest
correlations were found where expectéBindler et al. 2001)

Construct Validity (Known Groups): Patients diagnosed with 1 chronic physical problemad
lower scores on all dimensions of the&3-except mental healtithan healthy agenatched
controls (p<0.001)SF36 scores distributed as expected for sex, age, soeis$ end use of health
servicegBrazier et al. 19925F36 distinguished between groups based on functional depende
versusindependence based on Bl scores (p<0.05 on all scales) and between groups based ¢
mental healthversusill-health defined by GHQ8 scores (p<0.05 on all scal¢anderson et al.
1996 (stroke) Mayo et al. 2002) (stroke) reported SB6 scores discrimated stroke survivors
from age and gendematched controls, whil&Villiams et al. 1999 (groke) found the SF36
unable to discriminate between groups based on patientsagbrt ratings of overalHealth
Related QOIHRQO) (same, a little worsgor a Id worse than prestroke). SBB6 discriminated
between age groups<{5s yrs vs 75+) on physical functioning, vitality and change in health
subscales (g 0.006)andbetween groups based on setting (general practieesushospital
outpatients) on the physiddunction and role functioninghysical subscales (p=0)1Bayes &
Joseph 2003EssinkBot et al. (1997)eported SF36 wasable to discriminate between migraine
sufferers and controls on all subscales (p<PBOC/AUS.540.67) and between groups of
migraine sufferers based on absence from workdfsus? 0.5 daysp<0.01, ROC/ABG.61-0.79)
Brazier et al. (1996fported SF36 scores distinguished groups based on recent visits to GP,
hospital inpatient stayandlongstarding illness (p<0.05/ 3 months and 1 year pogjury, mild
TBI patients scored significantly lower than the matched normative group on all subscales ai
there was a significant negative correlation between number of ygosicusion symptoms and
SF36 scores(Emanuelsno et al. 2003 (TBI) There were significant differences in scores betwee
the control/nondisabled group, mild TBI group, and moderate/severeBoi TBI groups scored
significantly lower than the control group on all scales and the Wildgroup scored significantly
lower than the moderate/severe group on all scales except for the physical functiescenb,
which did not differ between TBI severity leveMter controlling for depression, many of the
differences between the 2 TBI gnas became insignificaEindler et al. 2001)The selfratings of
matchednormal controls were found to be significantly higher than those of TBI patients on ¢
scales except for the general health scdlee PCS and MCS also differed significdmgtyeen
controls and TBI patient®éniak et al. 1999TBI)

Construct Validity (Convergent/Divergent): Correlationsbetween similar scales on the-86 and
the Nottingham Health Profileere reported as0.41 (social functioningersussocial isolation)
and-0.68 (vitalityversusenergy).Correlations between dimensiongere less clearly relatednd
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ranged from-0.18 (physical functioningersusemotional reaction) t6-0.53 (social functioning
versusemotional reactiony (Brazier et al. 1992Anderson etl. (1996)eportedthat Bl scores (in
stroke survivorsjvere strongly associated (p<0.001) with physical functiogindgeneral health
Mental health on theGeneral Health Questionnai#8 wasmost strongly associated (p<0.001)
with the social functiomig, role limitationsemotional and mental health scales of the 3
Dorman et al. 1999 (stroke) reported SB6 physical functioning subscal@as most closely
correlated with mobility, seltare and activities domains of EuroQol (r=0.57, 0.65 & 0.68)less
strongly with the EuroQol psychological domain (0.8#36 bodily pain correlated with EuroQol
pain domain (r=0.66) and moderately with all EuroQol dométnsotional role functioning was
correlated most closely with EuroQol psychological dorfraird.43) and leastith EuroQol self
care (r=0.24)SF36 mental health was not closely related to the psychological domain (r=0.21
to physical EuroQol domains (r=0-08.0). SF36 general health correlated with Eurofpverall
HRQOL rating) r=0.6kai et al. 003 (stroke) reported r=0.55 between S plysical functioning
scale and BIAndresen et al.1999 (elderly) reported physical health scores correlated more
strongly with ADL scores than with GBB38versus-0.28) and mental health summary scores
correlated more strongly with GDS scores than ADL scdxé8yersus0.01) However, role
physical correlated more strongly with GDS scores than ADL scores, contrary to a prior hgpg
social functioning, rokemotional, vitality and mental health all correlated more strongly with G
scores than ADL scord3ikmen et al. (200Xpund significant correlations between the PCS ang
the Functional Status Examination regardless of whether the patiéri§) or a gjnificant other {
0.64) assessed patient functiofhe correlations between th&ental Component ScoréACS

and theFunctional Status Examinatierere weak and not significarficNaughton et al.Z005
stroke) reported high correlations (0.8297) acrosshe Physical Component ScaRGy FIM,BI
and theLHS @rrelations of these measures with the MCS were less strong-(032).

Predictive Validity: McHorney 1996 (stroke) examined data from medical outcomestsdy
whichreportedthe general healttperceptions scale to be most predictive of death (death rate
patients in lowest quartile for SB6 general health scale was 3 times greater than for patients |
SF36 scores in the highest quartile), followed by scores in physical functioning. Bastejisical
functioning, role functioningphysical and pain scales were most predictive of hospitalizations
pain, general health and vitality were most predictive of physician visits.

Responsiveness

Item mapping is used and thsecial functioning subscagrrovides dimited assessment dhe
numberanddifficulty of activities It domonstrated marked ceiling effectsp to 60% foModified
Rankin Scalgrade0, and theSF36 physical function scal@sreported to have floor effects of
37%and100% for patients wittModified Rankin Scalgrades 4 & §Lai et al. 2003).arge ceiling
effects reported for the role limitationphysical (53%), bodily pain (43%), social functioning (6]
and role limitationsemotional scales (72%)o floor effects over 7% were reporte&ores for SF
36 physical functioning scadéee more uniformly distributed than Bl scores suggesting lower flo
and ceiling effects than the EAnderson et al. 1996Brazier et al. (1996ported floor effects in
excess of 25% for physical and emotiaméde limitations and ceiling effects25% for social
functioningas well aemotional & physicalole limitations

Notable floor effects (role limitationphysical 59.1%; role limitatioremotional 19.9%) and ceilin,
effects (role limitationeemotional 63.1%; social functioning 29.9%; bodily pain 25.6%) reporte
among ischemic stroke survivokddbart et al. 2002stroke) Substantial floor and ceiling effects
werer eported by al.@999 dtokeh Foyfacaotface, telephone and self
administration,Weinberger et al.{996) (varying etiologies) reported substantial floor effects fo
role-physical $40%) and roleemotional (>25%) subscalaadceiling effects for rolemotional
(>36%) and social functioning subscales (>®x%aceto-face and setadministration only)
Walters et al. (200eported substantial floor (30-81%)andceiling effects across all age
groupings (659, 76-74, 7579,80-84and85+) in the role functioning physical (30-8%%6and
11.79%38.6%) and role functionirgmotional (25.6%%0.4%and 32.2%53.2%) as well as
substantial ceiling effects in social functioning and bodily pain {46%6and 14.1%21.1%,
respectively. Andresen et al. (199%9¢ported substantial floor effects of 26.8% and 29.5% for
physical functioning and rofinctioning, respectively, in a sample of nursing home residents
well as ceiling effects of 36.1%, 49.5% and 21.6% in social functiar&gotional, and bodily
pain respectively. Mossbeand McFarland 2003, varying etiologies) found 3B effect sizefrom
admission to outpatient rehabilitation to dischargé0.48for emotionalrole limitationsand 1.38
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for bodily pain PGS and MC8ffect sizes0.80 and 0.45 respectiveliffect sizes for the PCS and
MCS were 2.48 and 0.93 respecti@haniak et al. 1999)

Tested for TBI
patients?

Yes, several studies have been published indicating the scale has in fact been tested with th
who have sustained a TEBrown et & 2004; Callahan et al. 2005orrigan et al. 1998; Dikmen el
al. 2001; Doninger et al. 2003; Emanuelson et al. 2003; Findler et al. 2001; MacKenzie et al,
McNaughton et al. 2005; Ocampo et al. 1997; Paniak et a)199

Other Formats

Mailed Questionnaire: Hayes et a(1995 (varying etiologies) found type/mode of administratiol
was clearly related to completeness of data (p<0.00B&).selfcompletionversusin-person
interview, percentage of missing itemssgreater among the older respondents (p<0.0T5ne
to complete surveyvasnot dependent upon mode of administration or ageith 84% of the
respondents compléngthe assessment in 10 minutes or leg#alters et al. (2001) reported nen
completion of the nailed survey to be significantly related to increasing age (p<0.001).
Face-to-Face, Self-Report and Telephone Interview: Weinberger et al. (1996gported internal
consistency for all modes of administratidaceto-facea= 0.750.89,selfa=0.77-0.93,telephone
a=0.670.92.Mean testretest correlations for facéo-face, selfandtelephone modes were 0.80,
0.83 and 0.79Between mode correlations were similfaceto-faceversusself r=0.540.82, face
to-face vs telephone r=0.58.91.Correlations di not differ significantly by order of
administration.Despite short testing intervals, large absolute differences were reported on wi
mode and between mode comparisordirectional differences (over timel week) were
significant on between mode compsons on 4/8 subscales (physical function, social function,
role-emotional & mental health) with fact-face interviews producing higher scores.

Acute (1-week recall) Version: Keller et al. 1997 (varying etiologies) reported median intéem
correlationsrangingfrom 0.43 (roleemotional) to 0.78 (bodily painanda ranged from 0.59
(role- emotional) to 0.89 (physical functioning). Vitality, role emotional and mental healdlues
fell below 080. Principal component analysis revealed the same 2 factor structure as the star
version.The acute version displayed significant ceiling effects (>20%) in 4 subscalghysital,
bodily pain, social functioninrgndrole-emotional).There were naeported floor effectsChange
scores for the acute form (baseline to week 4) were more closely related toverk change in
disease severity than standard form scotfésr acute change scorekd/18 of suchcomparisons
reached significance.

Proxy Assessment

Dorman et al. 1998 stroke) reported testretest reliability better when the patient completed thg
forms than when completed by proxy respondentCC’ s ranged from O.
(bodily pain/general health) when forms were patiesampleted vs ICC of 0.24 (mental health)
0.76 (social functioning) for proxy completion.

Pierre et al. 1999 (elderly) demonstrated poor to moderate agreement between proxy and
patient ratings. | n=0a1 (soeidlfanstiong)td 060 (vitality) far e t t
patient/health professional proxy pairings.or si gni fi cant ot $0elt s
(mental health)o 0.58 (general health)n a day hospital settingnd professionals as proxies,

I C .08 (role physicatp 0.45 (physical functioning)Mth significanto t h e r s0,01 (soCi&’
functioning)to 0.71 (physical functioningg.= 0.640.86 for the patient data, 0.76.90 for the
health professional datand 0.690.84 for the significant other data.

Segal & Schdl1994 (stroke) reported ICC of 0.15 (role limitatieesiotional) to 0.67 (physical
functioning) for patient ratingsersusproxy ratings.

Ocampo and Dawsord 997) (TBI) foundhat the highest level of agreement between TBI patien
and their informants as for physical functioning (ICC=0.58) and general health (ICC=0.51)
Agreement for rolephysical and rolemotional were high for the moderate and severe graups
whereasagreement was generally poor on the other subscales.

Dikmen et al. (200Xeported acorrelation of 0.53 (p<0.001) between the assessments of patie
and their significant other on the PCS, but this correlation on the MCS was weak and non
significant.

Advantages. The SB36 is simpldéo administer. Both forms (i.eselfcompleted or interview) take less
than 10 minutes to completéHartley et al. 1995)As a seltompleted, mailed questionnaire, it has
been shown to have reasonably high response rates: 83% has been repoBedzigr et al(1992),
O'Mahony and Ragkrs H (1998 and75%83%wasreported byP. Dorman et al. (1998porman et al.
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(1999)reported a response rate of 85% awhlters et al. (200Ieported 82% overall and 69% for
those over age 85.

Callahan et al. (200%5pund that the SF36 was appropéte for longitudinal serial assessment of
recovery in a mixed group of patients suffering framerebrovascular accidentB] or spinal cord
dysfunction. The instrument has been shown to be valid and reliable in the adult TBI population and
appears to besensitive to the wide spectrum of health issues faced by this gfBomnuelson et al.
2003; Findler et al. 2001)

Limitations. Higher rates of missing data have been reported among older patients when using a self
completed form of administratio(Brazer etal. 1992; Brazier et al. 199@ayes et al. 1995D* Ma 0 n
et al.(1998)found item completion rates to range from 66% to 98%the scale level, complete data
collection (amount required to compute a scale score) ranged from 67% (role limit&oagonal) to
97% (social functioning)Valters et al(2001)reported scale completion rates among community
dwelling older adults ranging from 86.4% to 97.7% with all eight scales being calculable for 72% of
respondents. Dorman et g11999)reported a proportion of missing data on the scale level ranging from
2% (social functioning) to 16% (role functiongmotional).Given the lack of data completeness found,
postal administration of the SB6 may not be appropriate for use among older aduttsweve, low
completion rates may not be limited to selbmpletion or postal administratioAndresen et al(1999)
administered the SB6 to nursing home residents by fat®face interview and reported that only 1 in

5 residents were able to complete it.

It has been suggested that data completeness may be indicative of respondent acceptance and
understanding of the survey as relevant to théAndresen et al. 1999; O'Mahony & Rodgers 1998)
Hayes et al(1995)noted that the most common items missing on thdfsempleted questionnaire
referred to work or vigorous activity. Older respondents identified these questions as pertinent for
much younger people and not relevant to their own situation. The authors suggested modifications to
some of the questions, whiahay increase acceptability to older populatioisa qualitative

assessment of the physical functioning and general health perceptions dimen$ithesSF36,
Mallinson(2002)noted that the participants, who were all over the age of 65, tended to dispigns of
disengagement from the interview process and some participants expressed concern relating to the
relevance of the questions. There was also considerable variation noted in subjective interpretation of
items and most subjects used qualifyingntaxtual information to clarify their responses to the
interviewer.As Mallinsor(2002)pointed out, individual issues of subjective meaning and context are
lost when the questionnaire is scored.

The SF6 does not lend itself to the generation of an caésummary scordn scales using summed
Likert scales, information contained within individual responsdsst in the total scale score, in theaty
given total score can be achieved in a variety of weys individual item response®frman et al.
1999) Hobart et al.(2002)examined the use of the-@imensional model, which consists oMCS and
PCSThese two scales can account for only 60% of the variance3@ Sfores suggesting a significant
loss of information when the-2omponent model is wexl.

It has been suggested that the-3& may be more sensitive to the health difficulties of mild TBI than of
moderate/severe TBI patients as it was unable to differentiate between the severity (&rebnuelson

et al. 2003) One study found initial ffierences between these groups, barice depression was
controlled for, these differences were less visible, suggesting that depression may account for the
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differences between TBI groups on theEHFindler et al. 2001MacKenzie et a{2002)suggest that
adding a cognitive component to the-36 would make the instrument a more useful outcome measure
in a head trauma population, as the tool is likely to underestimate the extent of disability in this group.

The level of test raest reliabilty reported in stroke populations indicate that the-$& may not be
adequate for serial comparisons of individual patients, but rather should be used for large group
comparisons onlyDorman et al. 1998Weinberger et al(1996)also questioned the useliuess of the
SF36 in serial evaluation of individuals given large reported absolute differences36 Sfores
obtained via common modes of administration (fetoeface interview, setadministration and
telephone interview) over short testing intervals.

Dikmen et al(2001)emphasized that the SB6 was designed to be seltiministered, thus its

disadvantage is the inability to use the 3-to assess patients who are too impaired to complete the
guestionnaire on their own. While the use of a proxy rbaythe only means by which to include data

from more severely affected TBI patients, reported disagreement between patient and proxy
assessments has been considerable. In an adolescent TBI population, moderate rates of agreement were
reported between prox and patient respondent ratings for items related to physical heakiwever,

on more subjective items, agreement was very [@campo et al. 1997)t has been suggested that

clinicians do not substitute proxy data for patient responses due to the stitbgenature of many SB6
items(Ocampo et al. 1997)

Summary- Medical Outcomes Study Short Form 36

Interpretability: Use of scale scores and summary component scores represents a loss of information
and decreases potential clinical interpretability. Standardized norms for several countries are available
for the SF36.

Acceptability Completion times are approximately dinutes for either seftompleted or interview
administered guestionnaires. Some items have been questioned for their relevance to elderly
populations.The SE6 has been studied for use by prokytagreement rates are low and reliability of
the test decreased when proxy respondents completed assessments.

Feasibility The SFB6 questionnaire can be administerdttougha selfcompletion questionnaire or by
interview (either on the telephone or iperson). It has been used as a mail survey vatsonablyhigh
completion rates reported. blvever, data obtaineds more complete when interview administration is
used. Permission to use the instrument and additional information regarding its administration and
scoring should be obtained from the Medid®utcomes Trust.

Table 17.32 Short Form 36 Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ ++ (TR) +++ +++ ++ +++ +

++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor=&ufficient information; TR=Testtest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceiling effects; mixed results)
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17.16 Mini Mental Status Examination

The MiniMental State ExaminatiofMMSE)was developed as a brief screeningltto provide a

guantitative assessment of cognitive impairment and to record cognitive changes oveFRitséein et

al.1975) Whil e the tool’'s original application was th
its use has becomwidespread.

The MMSE consists of 11 simple questions or tasks. Typically, these are grouped into seven cognitive
domains including orientation to time, orientation to place, registration of three words, attention and
calculation, recall of three wordsaiguage, and visual construction. Administration by a trained

interviewer takes approximately 10 minutes. The test yields a total score of 30 and provides a picture of

a subject’s present cognitive perf or pehiternsdasds.ased o
A score of 23 out of 24 is the generally acceptedaftipoint indicating the presence of cognitive

impairment(Dick et al. 1984) evels of impairment have also been classified as non8@R4nild (18

24), and severe (17) (bmbaugh &Mcintyre, 1992)

An expanded version of the MMSE, the modified mgintal state examination (3MS) wesveloped

by Teng & ChyiL987) increasing the content, numbgand difficulty of items included in the
assessmentThe score of the 3MS ranges fron0L00 with a standardized cutff point of 79/80 for

the presence of cognitive impairmenrithis expanded assessment takes approximately 5 minutes more
to administer than the original MMSEhe MMSE is available for purchase at
http://www4.parinc.com/Prodicts/Product.aspx?ProductiD=MMSE#Items

Table 17.33 Characteristics of the Mini Mental State Examination

Criterion Evidence

Reliability Test-Retest Reliability: Tombaugh and Mcintyre (1998ported moderate to high reliability level
in an extensive revievgiting correlations of 0.38 to 0.99 in studies having a retest interva? of
months (24/30 studies0.75).

Interobserver Reliability: Molloy and Standish (1997I¢lerly) reported anCC 60.69 for the
traditional MMSEDick et al. (1984eported K=0.63andconcordance correlation coefficient
=0.87 between evaluations performed by GPs and those performed by psychologists (Fabrig
al. 2003).

Internal Consistency: Cr 0 n b aceceFiciesit of 0.540.96 haseen reported by Tombaugh &
Mclntyre (1992).

Validity Concurrent Validity: Tombaugh and Mclintyre (1992) reported correlations of 0.70 to 0.90
between MMSE scores and other measures of cognitive impairment

Construct Validity Correlations between ADL scores and the MM8&£0.40-0.75. Tombaughand
Mclntyre (1992) supporthe importance of cognitive status to functional outcome. Grace et al.
(1995) reported significant association between Biddres and MMSE scores (p<0.05), avhil
Agrell and Dehlin (20003t¢oke) reported significant correlations between MMSE scores arask
well as between théVlontgomeryAsberg Depression Rating ScMEDR $and Zung Depression
Scale (p<0.05).ower MMSE scores are expectedtiroke patientsrersuscontrols (p<0.001)and
factor analysis revealdthat 3 factors explaine83%of variance The MMSE showed strong
correlations with the WAISerbal (r=0.78) and performand® (r=0.68 scores (Folstein et al.
1975).Dick et al (198¢reported r=0.55 and r=0.56 for vertaddperformance 1Q, respectively.
Construct Validity (Known Groups): MMSE scores could discriminate between groups based o
categories of vocational recommendations (return to work, vocational training, supporteld wo
and continued remedial therapp<0.0001)and MMSE scores accounted for 36% variance
between cell means (Mysiw et al. 1989)K]) DePaolo and Folstein (197&tfoke) reportecthat
the MMSEwasable to distinguish between patients with cerebasdnormalities and those with
peripheral disorders only (p<0.0005).

Predictive Validity: Ozdemir et al. (200Q1(stroke) reported relationships between baseline MMS
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scores and change in mot&tM from admission to discharge among stroékeabilitation patients
(r=0.31,p<0.04), suggesting MMSE baseline scores are somewhat predictive of functional
improvement.

Sensitivity & Specificity: Tombaughand Mclintyre (1992) reported an averagensitivityof 75%
among dementia patientsAmong general neurology and méyatry patients, sensitivity was
lower, ranging from 2176%.A major variable in sensvity was level of impairment, agensitivity
of the MMSE increased with level of impairment. Low level of sensitivity is supported (Dick e
1984 as it imot sensitive to changes in patients with rigitled diseasandis not useful in
discriminatingoetweenfocalversusdiffuse diseaseyarticularly among stroke patients (Grace et
al. 1999. ®nsitivitywas reported agl4%, area under curwd.7097 Agrell & 2hlin, 2000. Agrell
and Dehlin (2000)(roke) reported MMSE could discriminate between patients withdefed

and infratentorial lesions (p<0.05) though not between riglited and lefisided lesion groups.
Tombaugh & Mcintyre (1992) reportegecifidy of 62%100%, while Agrell & Dehli@q00
(stroke) reported 80%, and Grace et(@R95 reported 84%Blake efl. (2002 reported
sensitivity=62% and specifici88% inagroup of stroke patientswhere nosuitable cutoff point
could be identified if MMSmasused as a screening measure for verbal or visual memory defi

Responsiveness

N/A

Tested for ABI
patients?

Mysiw et al. (1989) reported that the MMSE was able to distinguish between TBI patients
classified by vocational renamendations. Keith et al. (1998)BI) have used the MMSE as the
tool against which the Cognitive Drug Research system was validatesefamong patientsith

a brain injury However,apparently the MMSE itself has nomhdergone a similar evaluation in this
specific population.

Other Formats

Modified Mini-Mental State Examination (3MS): Grace et al. (1995%{roke) compared the MMSE
directly to 3MSThetest-retest stability of the 3MS was reported as r=0.&0dp<0.001.
Concurrent/Construct Validitythe 3MS correlated strongly with the MMSE at admission and
discharge (r=0.84nd0.85, respectively; p<0.004hd was alseorrelated with a battery of
neuropsychological assessmenBoftrolled Oral Word AssociatigBoston Naming Tegtooper
Visual Organization Tedtogical Memorymmediateand-delayed Visual Recalmmediate and
delayed Wechsler Memory Scale Revi3eéssociation with functional outcome (FINg)stronger
for the 3MS than for the MMSE (t=3.2850.05).Using the standardized cuafff points for
cognitive impairmenandROC analysis, the 3MS showed gresgarsitivitythan the MMSE (69%
versus44%) and similaspecificity(80%versus79%) area under the curnv®.7977 for 3MS.
3MS+Clock-drawing: To increase 3MS sensitivity among patients with right hemisphere stroke
SuhrandGrace (1999)dtroke) advocate the addition of the Wilson clettawing testA clock
drawing task added?2 min. to administratiorandincreased sensitivity among stroke patts with
right hemisphere lesions (87%is testing format maintained a strong association with FIM
scores (p<0.005).

Standardized MMSE: Molloy and Standish (1997) developed detailed instructions for
administration and scoring of each iteffest retestvariance was reduced by 86% and
interobservewnariance by 76% when the standardized MMSE was (Baadardized MSE
ICG0.90; MMSEICG0.69).

Telephone Version Adult Lifestyles and Functioning Interview: Includes 22/30 of the original
MMSE items, thenajority of which were removed from the last section (language and motor
skills). Correlations between phone and faoeface versions0.85 (p<0.0001). Patients tended t(
do slightly better ortesting whenin-personrather than whenon the telephone. Sertsiity (using
a brief neurological screening test as the criterion) of 67% and specificity of 100% were repa
a population of elderly, communitgiwelling individuals. This was similar to the
sensitivity/specificity reported for screeningth the traditional MMSE (68%4,00%) (Roccaforte et
al. 1992) ¢lderly).

T-MMSE (26 item version of the Adult Lifestyles and Functioning Interview-MMSE; Roccaforte et
al. cited in Newkirk et al. 2004; dementia): T-MMSE correlated with the MMSE=(.88; p<0.001)
andneither hearing impairment nor years of education were associated wNMMSE scores. On
the 22 points in common between the 2 scales, scores were correlated (r=0.88 p<bi@01),
telephone scores tended to be higher tharfate scores (p<0.Q0Newkirk etal, 2004). The
authors provide tables for the conversion 6MMSE scores to MMSE scores.

Use by Proxy?

N/A
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Advantages. The Minimental State Examination is brief, inexpenseed simple to administer. Its
widespread use and accepted enff scores increase its interpretability.

Limitations. It has been suggested that the MMSE may attempt to assess too many functions in one
brief test. An i ndi vi ldtemsbrwithina®nglé domamnanayde moverusefuln d i v i
than interpretation of a single scor@ombaugh & Mcintyre 1992; Wade 199Ppwever, an acceptable

cut-off for the identification of the presence of an impairment may be possible only when the test is

used as a measur e o (Blake et@alg2002Blakevetal(2002pepartedrhatviheh

the test is used to screen for problems of visual or verbal memory, orientation or attention acceptable

cut-off scores could not be identified.

MMSE sores have been shown to be affected by age, level of education and sociocultural background
(Bleecker et al. 1988; Lorentz et al. 2002; Tombaugh & Mcintyre 18883%e variables may introduce

bias leading to the misclassification of individualsdsuch biases have not always been reported. For
instance, AgrekhndDehlin(2000)found neither age nor education to influea scores. Lorentz et al.
(2002)expressed concern that adjustments made for these biases may limit the general utility of the
MMSE.

Perhaps the greatest limitation of the MMSE is its low reported levels of sensitivity, particularly among
individuals with mild cognitive impairmede Koning et al. 1998; Tombaugh & Mcintyre 1982)

patients with focal lesionggrticularly those irthe right hemispherg(Tombaugh & Mcintyre 1992)

within a general neurological patient populati¢Dick et al. 1984and within a stroke populatio(Blake

et al. 2002; Suhr & Grace 199%)has been suggested that its low level of sensitivity derivas the
emphasis placed on language items and a paucity of viqalal itemgde Koning et al. 2000; de

Koning et al. 1998; Grace et al. 1995; Suhr & Grace 1999; Tombaugh & Mclntyré/a8@Rf solutions
have been proposed t o pdorsensitity mdubirg the usé of agpeeific MMS E’ s
norms(Bleecker et al. 198&)nd the addition of a cloecllrawing task to the tesfSuhr & Grace 1999)
Clockdrawing tests themselves have been assessed as acceptable to patients, easily scored and less
affected by education, age and other nolementia variables than other very brief measures of

cognitive impairmentLorentz et al. 2002nd would have little effect on the simplicity and accessibility
of the test. The MMSE has been evaluated for use amangriety of neurological populations.

At present, information regarding the reliability and validity of the MMSE when used among patients
with TBI/ABI is extremely limited.

Summary- Mini Mental Status Examination

Interpretability: The MMSE is widely used and has generally acceptedftsitores indicative of the
presence of cognitive impairment. Documented age and education effects have leddevblmpment

of stratified normgRuchinskas & Curyto 2003)

Acceptability: The testis brief requiring approximately 10 minutes to complete. It may be affected by
patient variablesuchas age, level of education and sociocultural background. As it is administered via
direct observation of task completion, it is not suitable for use with a proxy respondent.

Feasibility The test requires no specialized equipment and little time, makimgkpensive and

portable. A surgy conducted by Lorentz et 42002)revealed participant physicians found the MMSE
too lengthy and unable to contribute much useful information.
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Table 17.34 Mini Mental State Examination Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ ++ N/A N/A N/A

++ (10)

++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor/&\ufficient information; TR=Testtest; ICinternal Gnsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.17 Neurobehavioral Functioning Inventory

TheNFlwas originally developed as part of the General Health and History Questionnaire, which was
used to collect a variety of information andividuals who had experiencedi®&I(Kreutzeret al. 1987)

The NFI is intended to assess a wide spectrum of behaviours and symptoms encountered in everyday life
in order to evaluate the neurological, behavioural and psychological effects of head(iKieutzer et

al. 1996; Seel et al. 1997; Weinfurt et al. 1999)

The NFI consists of 70 items representing behaviours or symptoms. These are grouped into six functional
domains or subscales derived from principal components and factor analytic methaski(ldgit et al.

2003; Seel et al. 1997)he six domains include depression (13 items), somatic (11 items),
memory/attention (19 items), communication (10 items), aggression (9 items) and motor (8 ifeders

et al. 2003; Kreutzer et al. 199€6ix additnal, critical items relating to patient safety and community
integration have been added to the scél€reutzer et al. 1999p be used in the identification of areas
requiring immediate attentiorfAwad 2002)

Items are rated for frequency of occurrenoe a 5point Likert scale from 1 (never) to 5 (always). While
the NFl is a selfating inventory, it provides for the inclusion of information obtained from suitable
proxy sources. The test contains forms for ratings by self and by a significant othezsiTtades
approximately 20 minutes to comple{dwad 2002)The NFI is a proprietary scale that must be
purchased from The Psychological Corporation (Harcourt Assessment, Inc.).

Table 17.35 Characteristics of the Neurobehavioral Functioning Inventory
Criterion Evidence

Reliability Internal Consistency: Cr 0 n b avalles fer each scale were reported to be 0.93 (depression), 0.86
(somatic), 0.95 (memory/attention), 0.88 (communication), 0.89 (aggression), and 0.87 (motor impajrn
for the entire scalea-0.97 (Kreutzer et al. 1996)wad (2002) reported coefficients for each NFI subscal
depression0.93, somatis0.83, memory/attentio0.95, communicatior0.88, aggressic#.87 and
motor=0.88.

Validity Construct Validity: Factorial analysis of the original 105 scale items revealediger 6 factor model with &
comparative fit index of 0.89 that was superior to other models teste@rcorrelations between total
subscalescores ranged from 0.44 to 0.6Kwad (2002) repoed a Goodnesef-Fit index of 0.71 and
Comparative Fit Index of 0.71 for the six factoritéd NFI In general, fit indices for each subscale were
higher than for the total scal@0 items had squared multiple correlatiox8.40 (Xdepression, omatic,4-
memory, 3communication, Zaggression and-fnotor item)andintercorrelations between subscales range
from 0.560.58 and were all significant (p<0.00This suggestbat the NFI may be measuring a single, laf
underlying construct.

Construct Validity (Known Groups): Scores on depression (p<0.002), memory/attention (p<0.002),
communication (p<0.001), aggression (p<0.002) and motor (p<0.002) subscales could distinguish bet
groups based on employagrsusunemployed persons who had sustainBBI(Sander et al. 1997).
Gomparison of subscale scores for individuals withvEBSusnon-clinical controls via ANCOVA revealed n
significant differences between groups on the depression, memory/attention, communication and mot
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subscales when controllingrfthe effects of age and se¥e only significant differences appeared on the
somatic subscale (p<0.01) on which rdimical controls achieved higher scores than T4 group (Awad
2002).

Concurrent Validity: Scores on NFI subscales were correlatedi tie following scales from the MMPI
hypochondriasis, depression, hysteria, psychasthenia, schizophrenia. Correlations between NFI subs
MMPI scales were all significant (p<0.00rrelations between MMPI hypochondriasis and NFI subscal
rangedfrom 0.24 (aggressiond 0.65 (somatic), for MMPI depression correlations ranged from 0.21
(aggression) and 0.47 (depression, motor and somatic), for MMPI hysteria from 0.25 (communication),
0.50 (somatic), for MMPI psychasthenia from 0.26 communicatim®.43 (depression) and for MMP
schizophrenia from 0.25 (aggression) to 0.40 (depres&icgutzer et al. 1996NFI Communication subscal
correlated significantly with scores on neuropsychological measures of attention, memory and learnin
communicaion and visual and motor functioning (p<0.00M) other subscale correlated significantly with
any of the neuropsychological tests administered with the exception of memory/attention which correlg
with scores on the Symbol Digits Modalities Test Oral (Kreutzer et al. 1996). NFI memory/attention
correlated significantly wittWechsler Memory Scaleogical Memory raw scores {626, p<0.001) and with
the Wechsler Memory Scale Logical Memory recall scores-(r26, p<0.001)NFI motor scores correlated
with Trail makingests A (r=0.27, p<0.001) andmB0.25, p<0.001) and Grooved Pegboard score8.g8§,
p<0.001) NFI communication correlated with Controlled Word Association Test adjusted scofe&§r=
p<0.00%1 Awad, 2002).

Responsiveness

N/A

Tested for
ABI/TBI
patients?

Head injury specific.

Other Formats

NFI-66: Developed by Kreutzer & Devany (unpublishé&tlginfurt et al. (1999) performed factor analysis
revealing 4 components with eigenvaluea0: cognitive deficits, depression, aggression and somatizatio
Internal reliability of the 4cale NFB6 ranged from 0.79 (aggression) to 0.92 (cognitive deficits and
depression)Significant correlations were reported between Ml scale scores and the GOS ranging fron
0.21 (depressior.26 (somatization). Aggression subscale scores did matlate with GOS scoreScores
on the Euroqol VAS were significantly and inversely correlated with NFI subscale scores ranging from
(aggression) to 0.50 (depression).

NFI-D: A13-item Depression subscale of the N&kel & Kreutzer (2003) reportechiinternal consistency
(a=0.93).Convergent and discriminant validity was supported as scores on thB Kéirelated with both
Beck Depression Inventory scores (r=0.765) and MMBépression scalestores (r=0.752) but not
significantly with MMRR hypomania scale scores (r=0.158prmal and clinically depressed BDI scores W
accurately predicted by NI scores 81%nd87% of the time, respectively. Patients who were classified
with mild or borderline depression on the BDI were less likely to besctly classified as such by the NIFI
Using the MMRR Depression score classificatiopnermal versusdepressed classifications could be
accurately predicted by NI scores 75%nd 83% of the time, respectively. Via mapping to the BDI, the
following sore ranges were proposed for the identification and classification of depress@f(minimal
depression)? 43 (clinical depressiemoderate to severe), 282 (mood disturbance However, classificatio
in the last range is consideredarderline regiorand containsnany false positives and false negatives).

Use by proxy?

Test contains forms for ratings by self and by significant (fB€, groxy). Correlations between self and
SO ratings were moderate for communication and memotgfation and weaker/not significant for motor,
depression, somatic and aggression sceetfratings were significantly higher than SO ratingerf
somatic, memory/attention and communication scales (Rush et al. 2004).

Concordance coefficients (betweentjeat and significant other) ranged from 0.63 (aggression) to 0.76
(somatic). Significant others rated symptoms in the aggression scale as being significantly more frequ
than the patientsA similar trend was observed for ratings gfrptoms on the depession subscal&uch
discrepancies were noted more for cognitive or behavioural symptowtsfor physical or somatic ones
(Hart et al. 2003).

Seel et al. (1997ATBI) reportedhat agreement between family and patient ratings ranged from 48% to §
and, for the most part, family members and patients tend to rate problems as occurring at the same
frequency.On an item by item analysis, there were no statistical differences for ratings on 57 of 70@an
the 13 statistically different items, patientstesl problems as more frequent than family memberke only
scale score that demonstrated statistically different ratings (famghguspatient) was the communication
scale (p<0.01).
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Advantages. The NFallows informationfrom collateral sourceto be collectedallowing for a more
comprehensive picture of both the difficulties experienced by the patient and the impact of problems on
the home environmen{Witol et al. 1999)Multiple sources of information can improve reliability of
information piovided through selfeport from individuals with TBI who, due to impaired s®ifareness,

may supply unreliable informatiofiHart et al. 2003)

Limitations. Awad(2002)was unable to establish construct validity for the NIFfle author cited poor fit
indices, a large number of items with poor/weak relation to their latent construct (20 items with
squared multiple correlations0.40), strong correlations between subscales and an inability to
distinguish a group of individuals with TBI from r@imicalcontrols as the basis for this assertion. It is
suggested that the NFI may be measuring aspects of a single large construct rather than six discrete
constructs.

Weinfurt et al.(1999)reported very low endorsement rates for many of the items resultingkewed
distributions. Low rates of endorsement might indicate that these items are not meaningful
discriminators for the head injury population.

While the authors do provide data for comparison, it is not truly normative. The data set used for
standardzation was derived from a population of individuals with TBI. There is no normative data
available based on nedinical populationgAwad 2002; Witol et al. 1999)

Although the NFI is widely used, there is relatively little information available iliténature with

regard to its reliability, validity and responsiveness. The information that is available pertains to older
versions of the NFI and, at present, there are no validity or reliability data available for-itenv6
version(Awad 2002)

Summary- Neurobehavioral Functioning Inventory

Interpretability: Comparative datés provided in the manual stratified by patient age and injury severity.
The NFI has been translated into Spanish, German and French.

Acceptability The NFl is a lengthy §ekport inventory requiring approximately 20 minutes to

complete. Forms are provided for assessment by self or by proxy.

Feasibility:The NFI is a proprietary scale and must be purchased.

Table 17.36 Neurobehavioral Functioning Inventory Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (IC) + + N/A N/A N/A

NOTE +++=Excellent; ++=Adequate; +=Poor=&\ufficientinformation; TR=Test fest; ICinternal Gnsistency;
IO=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.18 Rancho Los Amigos Levels of Cognitive Functioning Scale

TheLCF$vas intended to provide a description of eight stages ohitibge function through which

individuals with brain injuries typically progress during their stay in hospital and acute rehabilitative care
(Hagen 1982; Hagen et al. 19712was not developed as a scale and is not considered to be an outcome
measure. Rer, it is a global index used to describe awareness, environmental interaction and
behavioural competencéTimmons et al. 1987; Zafonte et al. 1996)s used to monitor recovery and
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classify outcome in patients with brain inju@ouvier et al. 1987).CFS rating forms for the original 8
level LCFS are available for download fitwtp://tbims.org/combi. Detailed item descriptions are also
available from the website.

Table 17.37 Characteristics of the Rancho Los Amigos Level of Cognitive Functioning Scale

Criterion Evidence

Reliability Test-Retest: r=0.82 (Gouvier et al. 1987).

Interobserver Reliability: Average r=0.89 (Gouvier et al. 1987); r=0.84, ovee&Hbility index0.91,
k=0.31 (Beauchamp ei.2001) ABI).

Validity Concurrent Validity: LCFS ratings correlated with Stoaed Zeiger ratings at admission (r=0.92) and
discharge from rehabilitation (r=0.73)ischarge LCFS ratings also correlated significantly with disch
GOSscores (0.76) and expanded GOS scores)(Giuvier et al. 1987). CFS ratings and scores on th{
functional cognition index correlated at admission (r=0.79) and discharge (r=0.@vnjpatient
rehabiltation (Labi et al. 1998; TBGCS and LCFS ratings signifigaorrelated (r=0.329; p<0.05)éll
et al. 1993; TBI).

Construct Validity (Known Groups): LCFS ratings could discriminate between groups based on cateq
of vocationalrecommendations (return to work, vocational training, supported wamkl continued
remedial therapyp<0.0001)LCFS ratings accounted for 51% variance between cell meass\(tyal.
19890) TBI).

Predictive Validity: Initial LCFS ratings correlated with Stoaed Zeiger ratings (0.6550S (r=0.57) and
E-GOS (0.73) scores collected at the time of discharge from rehabilitation (Gouviet@88I.LCFS at
admission to and discharge from rehabilitation as well as LCFS cbzorgs were significantly
associated with employment status at one yg@astinjury (Cifu at al. 1997 BI) Initial and discharge
LCFS ratings significantly related to vocational status up to 26 moagtsnjury (Rao & Kilgore, 1997)
(TBI).

Responsiveness On longitudinal evaluation of treatment medications, LCFS ratings demonstrated significant chang
(p<0.00) (Rosati et al. 2002 TBI) andunctional improvement in Rancho ratingasseen from3 to 6
months and 6 to 12 months post injufynprovement typically corresponded to improvements in
functional performance (Timmons at. 1987) TBI).

Tested for ABI/TBI Yes, this tool is specific to brain injury.

patients?
Other Formats A revised version incorporates 2 additiofetels of asstance that fulfillivarying levels of assistance
requirements (Hagen, 1997) (TBI).
Use by proxy? N/A
Advantages. The LCFS is a quick and simple way to presen

useful for making quick comparisons betwegnoups(Johnston et al. 1991Jts simplicity and utility
have contributed to its widespread use within the United Stdkéall 1997; Hall & Johnston 1994)
Limitations. At present there is no standardized method to derive an LCFS ratnigible interoberver
agreement has been reported suggesting that standardized rating methods might serve to improve
reliability (Beauchamp et al. 2001)

The LCFS provides a quick and simple description of global behaviour from which level of cognitive
functioning is iferred. It focuses on the impact of cognitive dysfunction on arousal and overall
behaviour, but does not provide information regarding specific domains of cognitive impai(trehitet
al. 1998) There is relatively little published evidence to support tbkability or validity of the LCFS.
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Summary- Rancho Los Amigos Levels of Cognitive Functioning Scale

Interpretability: The LCFS is used widely in the United States and provides a quick, global presentation
of level of recovery.

Acceptability. Ratings are derived from observation and represent little or no patient burdsa.of
collateral information to derive ratings has not been evaluated.

Feasibility:The LCFS is short and simpiés available free of charg&€he LCFS has been evaludtad

use in longitudinal assessments.

Table 17.38 Rancho Los Amigos Level of Cognitive Functioning Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor | Results Rigor | Results Floor/ceiling
+ +++(TR) + +++ + + (p-values) N/A

+++(10)

NOTE +++=Excellent; ++=Adequate; +=Poor&\ufficient information; TR=Testtest; ICinternal Gonsistency;
IC=Interobserveryaried (re. floor/ceiling effects; mixed results)

17.19 Satisfaction with Life Scale

Life satisfactonmage def i ned as a conscious, cognitive, gl o
assessment based on externally imposed objective standards, but rather depends upon a comparison of
one’s | ife circumstances t o (Deneseétal 198BHPavoti&miereer n a | st
1993; Pavot et al. 1991TheSatisfaction with Life ScafWLpwa s cr eat ed t o assess a
judgment of life satisfactio(Diener et al. 1985)

Diener et al(1985)generated 48 selfeport items relatel to satisfaction with life including items

assessing positive and negative affect. Factor analyses were used to identify three factors including life
satisfaction, negative affect and positive affell affect items were eliminated as were items with

factor loadings of lessthan0.60.he r emaining 10 items were reduced
s i mi I|(Rianer ¢t @l."1985)

Respondents are instructed to rate each item usingpmint scale ranging from 1 (strongly disagree) to

7 (strongly gree). Item ratings are summed to provide a total score ranging from 5 to 35 where higher
scores are indicative of greater life satisfaction. The SWLS takes a global approach to assessment.
Because no specific domains are named within the scale and itemaspecific in nature, the

respondent remains free to consider the life domains or affective components he or she feels make the
most important contribution to their subjective experience of happin@ssindell et al. 1999Diener et

al. 1985;Pavot& E. Diener 1993)

The scale is short and simple to administer and score. It can easily be added to assessments using
multiple measures with no significant increase in ti(Ravot et al. 1991)TheSWLSan be accessed for
no cost at www.ppc.sas.upenn.eflitesatisfactionscale.pdf.
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Table 17.39 Characteristics of the Satisfaction with Life Scale

Criterion

Evidence

Reliability

Test-Retest: Values reported includ®.82 for a 2month interval (Diener et al. 1985),84 for a 2
week interva) and 0.84 for a onenonth interval (student samptavot et al. 1991)n their 1993
review, PavoandDiener (1993) reported test retest reliability rangiingm 0.83-0.50and
intervals ranged from 2 weeks to 4 yeavigh higher reliabilitieggenerallyassociated with shorter
retest intervals.

Internal Consistency: Item to total correlations ranged from0.8Y. 75 (a=0. 87)
undergraduate university students and from 06381 in a sample of elderly persons (Diener et
1985) In a sample oblder individuals (mean ag& 4 )=0.83 avhilein a sample of university
students 0=0.85(Pavot et al. 1991)tem to total correlations ranged from 0.8580 among older
individuals and 0.68.77 among the students,withn=0. 91 (t i me 1)poirasnd O
separated by a few weeks (Suh & Diener )99&rying etiologies)Reliability according to
FleishmarandBenson formula (1987yas 0.921 (Shevlin et al. 1998) (healthy subjeétsjndell
et al . (1 90.82)and iteeriptal cotraatibnsoanging from 0.5 to 0.7, while = 0 . 7 §
the Portuguese version in an adolescent sample (Neto et al. 1BO8Yyeview, Pavot and Diener
identified 6 articles evaluating internal consisteynyierea r a n g e d-0.89rawmdiem-v- 7
total correlationsranged from 0.71 to 0.86mean interitem correlatior0.70, a= 0.92 (Westaway
et al. 2003) ljealthy subjects)Lucas et al. (1996) reported=0.84, 084 and 0.88 over three
studies, witha=0.78, mean intefitem correlatior=0.41, item total correlationsanging from 0.52
0.65 (Neto 199B(adolescents)a=0.86 (Meyer et al. 2004héalth subjects).

Validity

Construct Validity: Principal components factor analysis (PCA) revealed a single factor accou
for 66% of the variancandfactor loadings rangefiom 0.61(Item 5) to 0.84 (Item J1(Diener et al.
1985) PCA revealed a single factor accounting for 65% and 74% of variance in elderly and s
subject samples respectivelyith loadings ranginfrom 0.780.93 (Pavot et al. 1991PCA
revealed a sing factor accounting for 60.1% of varianedgth items %4 factor loadings70%,and
item 5=0.64 (Arrindell et al. 1999Factor analysis revealed a single factor accounting for 76% (¢
the variancefactor loadings ranged from 0.81 to 0.92 (Westaway €2@03) A one-factor
measurement model was found for both male and female Spanish adolessagtgesting no
factor invariance acrodbe sexes (Atienza et al. 2008hevlin et al. (1998) reported a single
factor with factor loaéghgs ranging from 0.92 10.96 andPCA analysis revealed a single factor
accounting for 53.3% of variance (Neto 1993).

Construct Validity (Known Groups): SWLS scores differentiated between groups of young adul
defined by marital status (p<0.0p@Arrindell et al. 1999)Hgnificant differences in life satisfactior
were identified between all groups of patients based on analyzed disorder (substance use,
affective disorder, anxiety disorder, somatoform disorder) and those with no disorder (Meyer
2004).

Construct Validity (Convergent/Divergent): SWLS scores correlated with selected personality
measures: 0.54 with seffsteem,-0.41 with symptom checklist0.48 with neuroticism;0.25 with
emotionality, 0.20 with sociability and very low correlations with activity iamglulsivity (Diener et
al. 1985). Furthermore, SWLS scores were also correlat@d6 with rated sélesteem
(Westaway et al. 2003), r=0.52 (time 1) &nhd3 (time 2) with positive affect and-6:36 (time 1);
0.30 (time 2) with negative affe¢tucas eal. 1996)y=0.60 (time 1) and 0.52 (time 2) with
optimism, and r=0.59 (time 1) and 0.55 (timgRucas et al. 1996BWLS scores correlated with
global happiness (Fordyce Scale r=0.68) as well as with affect balance (r=0.7&t Rb\i991).
Multi-method multi-trait analyses demonstrated that assessment via the SWLA is able to
discriminate between life satisfaction and both affective aspects of SWB, optimisselnd
esteem (Lucas et al. 1996)gidficant positive correlations were demonstrated withcial
acceptance, sekfficacy, psychological maturity, impulsivity/activity, satihcept, physical
attractiveness and happiness while significant negative correlati@ne foundbetween SWLS
and loneliness, selssessed loneliness, social anxiety singhess were reported (Neto 1999).
SWLS scores correlated with recent (within 3 months) positive and negative life events (r=0.!
-0.28, respectively, p<0.p{Suh et al. 1996).

Concurrent Validity: Moderately strong correlations (r=0.4¥.68)were foundwith other
measures of subjectivewdll ei ng, i ncluding: Fordyce’' -tem%
measure of happiness, Diff er en tAncadringRasdess o n
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Gurin, Andr ewSscaen@pWiel heyBs aBDburn’ s Aff ed
Domain Satisfactiarin addition, SWLS scores correlated with interviewer rating of life satisfac
(r=0.43 (Diener et al. 1985pavot et al. (1991) reported moderate to strong correlations (r=0.4
0.81) with both self and peer reported assessments of life satisfactiosA(LF8liladelphia Geriatri
Morale Scale, Daily satisfaction, memory difference, pated SWLEndpeerrated LSA). In a
review of studies evaluating SWLS, ParatDiener (1993)eported convergence with related
measures (Andrews/Withey Scale, Fordyce Global Scale) as well as negative correlations wi
measures of distress (Beck Depression Inventory, negative affect and anxiety, depaesssion
distress on the Symptom Checki8). TheOxford Happiness Invento(y=0.56) Depression
Happiness scale (r=0.61), neuroticism, andscientiousness were the most significant predicto
of SWLS scores (Hayes et al. 2008althy subjects).

Responsiveness From beginning of therapy to @month into the therapy process, SWLS scores changed
significantly for clients (p<0.01, nHFriedman, 1991 in Pavot & Diener 1991)dé&ly caregivers of
patients with dementia demonstrated significant decline in satisfaction with life scores over ti
(p<Q05) (Vitaliano et all991) taregivers).

Tested for TBI No
patients?
Other Formats The Extended Satisfaction with Life S¢E8WLJAIfonso et al1996; Gregg and Salisbury 2001}
(healthy subjects).
The Temporal Satisfaction Wwitife Scal@Pavot et al. 1998; McIntosh 200@eglthy subjects).
Use by proxy? Pavot et al. (1991) reported correlations between self and peer rated SWLS scores (r=0.54)

used to assess elderly individuals (mean=a@¢. Among a student population, correlation
between peer reports and family repor8.54, between selfeport and peer repor0.55 and
between self and family repot0.57.

Advantages. The gale is available freely and is simple to administer and s&ith only five items, it

takes very little time to complete. The scale has been evaluated for use in populations of varying ages
(e.g., adolescent, young adult and senidihe aiginal scale was tested in both college studeand

geriatric populationgDiener et al. 1985)Scale items are at thé"@o 10" grade reading level, which

makes it comprehensible to most adu{avot &Diener 1993)The scale has been evaluated in several
cultures and has been translated into several languages including Ow@ietanese, Spanish, French,
Russian, Korean, Hebrew, Mandarin Chinese, Spanish, and Portuguese.

It has been suggested that social desirability may account for a large proportion of variance in the
assessment of subjective wddeing and may, in fact bendmportant component of welbeing(Pavot &
Diener 1993)However, Diener et a{1985)reported a very weak association between SWLS scores and
the Marlowe-Crowne scale of social desirability (r=0.02).

Limitations. While the SWLS is a simple scaltgrpretation of scores is not cleafFhe SWLS was not
intended to provide an assessment of subjective weihg, only a single aspect of wbking.One

cannot assume that SWLS scores provide a direct assessment of emotioHainglin order to assss

the broader construct oubjective welbeing assessment of negative and positive affect should be
included(W. Pavot & E. Diener 199Burthermore, no published normative data for the SWLS could
be located Pavot and Dieng1993)identified numepus studies providing means and standard
deviations for SWLS scores in a variety of populations and note considerable variation within different
population subsets. However, scores may be interpreted in absolute rather than relative terms. In this
case, ithas been suggested that a score of 20 is regarded as neutral, while scores in excess of 20
represent satisfation (2:25=slightly satisfied an26-30= satisfied), and scores of less than 20 represent
dissatisfaction (18.9=slightly dissatisgdd and5-9=exremely dissatisfiedPavot & Diener 1993)
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The SWLS does not appear to be affected by gender ofPay®t & Diener 1993Jactor analyses

focusing on factaal invariance across gender hademonstrated that the structure and measurement

of life satisfa&tion are equivalent across group$at is, the strength of relationships between items and

the underlying construct is the same for men and wonf@hevlin et al. 1998; Wu & Yao 2006)

However, factorial invariance was not demonstrated on evaluation ®Spanish version of the SWLS
(Atienza et al. 2003; Pons et al. 200@estaway et al(2003)reported that SWLS scores were not

related to either gender or age, but rather to employment status and level of educ&ionilarly, Neto
(1993)identified sigrficant main effects associated with both gender and socioeconomic status such

that higher status and male gender were associated with greater satisfaction with life as assessed on the
SWLS.

Although the SWLS is used to evaluate satisfaction with lifpdapulations of adults with ABlstudies
evaluating thisscale within the ABI populatiomare needed

Summary- Satisfaction with Life Scale

Interpretability: Guidelines for absolute interpretation of scores are available. To our knowledge, no
normative daa is presently available for the SWLS.

Acceptability: Scale items are at a suitable reading level for most adults and it takes a minimal amount
of time for the subject to complete the measure in its entirety.

Feasibility This scale is brief, simple, ahds a lowcostof administration.

Table 17.40 Satisfaction with Life Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor | Results Rigor | Results Rigor | Results Floor/ceiling
+++ ++ (TR) ++ +++ + + n/a

+++ (IC)

NOTE +++=Excellent+=Adequate; +=Poor; N#fsufficient information; TR=Testtest; ICinternal Gonsistency;
IC=InterobserveryVaried (re. floor/ceiling effects; mixed results)

17.20 Quality of Life after Traumatic Brain Injury

TheQuality ofLife after TBI(QOLIRI) qeestionnaire was designespecificallyto measure the quality of
life of those who have sustained a TBiuelle et al. 2010Prior tothe creation of the scalehe

following items were reviewed: Quality of Life of the| The Profile de la Qualite de \dew Subjective,
The Brain Injury Community Rehabilitation Outcome s@aid the European Brain Injury Questionnaire.
All items from each of the questionnaires were reviewed. Following a review of the items and an
assessment of their psychometric propertiapreliminary QOLIBRI was developed which consisted of
49 itemsarranged into eight subscaldson Steinbuchel et al. 2010)

The final QOLIBRI consists of 37 items in six subscales including cognition (7 items), self (7 items), daily
life and autonomy (7 items) and social relationships (6 items), emotioitasnis) and plgsical problems

(5 items). The first four subscales are coded on a 1 to 5 scale where 1 is not at all satisfied and 5 is very
satisfied. The responses to the last two subscales (emotion and physical problems) are reverse scored to
correspond with the satfaction items. Here 1 is very bothered and 5 is not at all bothered. Responses

for each subscale are summed to give a tatddich isthen divided by the number of responses to give

the scale a mean score. The scale means have a maximum possible rarig&ofhe mean can be

computed when there are some missing responses, but should not be calculated if more than one third
of responses on the scale are missing. In a similar manner the QOLIBRI total score is calculated by
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summing all the responses, ancetndividing by the actual number of responses. Again, a total score
should not be calculated if more than one third of responses are missing (www.qolibrinet.com). The
scales have also been translated into seven languages and have been tested with eaabdaainort.
The test is available for no cost at http://www.qgolibrinet.com/registration.htm.

Table 17.41 Characteristics of the Quality of Life after Traumatic Brain Injury

Criterion Evidence

Reliability Test-Retest: Intra class correlations (ICC) fransubsample of 381 participants ranged
from 0.78 (emotions) to 0.85 (physical problenisylicating good testetest reliability.
The overall score was 0.91 (389 to 0.92 (\Van Steinbuchel eal. 2010). Van
Steinbuechel (2015) found good testtest refability among participants with TBI using
intraclass correlation (ICC)=0.81.

Internal Consistency: Internal consistency was assessed for each of the subscales in
| anguage. ® <ores ragaddron 0s75 (physical problems subscale) to 0.8
(coqnition and selsubscales). Internal consistency was also found when looking at
scores of those with MMSE scores@B and comparing them to those with an MMSE
score 0f>27.8 was 081 for the physical problems subscale for the group with low
cognitive peformance, and 0.76r those with normal cognitive statyson Steinbuchel
et al. 2010). Although the QOLIBRI total score is useful as an overall summary, the
analysis indicates that it does not completely describe variation in HRQoL and that
morefully and consistently measured by the profile of individual scales. Van
Steinbuechel (2015) found good internal consistency among participants with TBI u
Cronbach’s a=0.86.

Validity Concurrent Validity: There was a significant relationship between the QOLIBRI and t
GOSEThe strongest relationship was with the subscale daily life and autonomy (r=0
and the weakest was with the emotions subscale (r=0.19). Those with a good recov
reported more area as good on the HPOL than those with moderate or severe injurie
The relationship between the HADS and the QOLIBRI was also found to be strong,
the strongest relationship between the HADS depression scale thecsdf (r=0.62)
and the HADS aniescale the emotions scale (6-62). The SF PCS was strongly rela
to the physical problems scale (r=0.63) and the SF MCS was strongly associated w
emotions scale (r=0.61).

Construct Validity: Further analysis revealed the outcome related imfation captured
by the SRB6 mental health component score was also captured by the QOLIBRI.
Construct Validity (Known Groups): Effects of age (F8.06), education (r=0.11), time
since injury (r=0.08) and the severity of injury as determined by the GEB.(3) were
all very weak. Current comorbid health conditions showed a significant relationship
all QOLIBRI subscales with the strongest correlatio.§6) on the physical subscale.
association between the test scores and the QOL of the pessanfound Van
Steinbuechel (2015) found good construct validity in the group with TBI.

Responsiveness N/A

Tested for ABI/TBI patients? Developed to be used with those who have sustained an ABI/TBI

Other Formats The QOLIBRI was been translated intariguages with each scale being found reliablg
and valid.

Use by Proxy? No

Advantages. This scale was designed specifically for the ABI population and has been translated into six
other languages. To datthis is the only scale designed specifically for those who have sustained either
an ABI or a TBI. The composite measure has the advantage of covering both functional outcomes post
ABI aniHealthhRelated QoLHRQo)post ABI.

Limitations. Like so many o#r scales measuring quality of life, the important limitation is the
complexity of HRQoL, as it remains virtually i mpo
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future, the concept of individualityand the experience of intimadfruelle etal. 2010) The conclusions
of the study are based on the approach to recruitmesuibjects whereuhjects were chosen at various
times across a multitude of settingsonvenience samplingdnd thereforethe sample was scale
orientated, not patient focusedTruelle et al. 2010)

Summary- Quality of Life after Traumatic Brain Injury

Interpretability: Results are easy to interpret, with lower scores indicating a better QoL.

Acceptability: The scale, available in seven languages, is aegaft of how well the individual

perceives themselves as doing.

Feasibility The scale is how available and ready for more regular use. It is easy to use, available in a
variety of languages and therg mo fee for its use.

Table 17.42 Quality of Life after Traumatic Brain Injury Evaluation Summary

Reliability Validity Responsiveness

Rigor Results Rigor Results Rigor Results Floor/ceiling

+++ +++ (TR) +++ ++ N/A N/A N/A
+++(1C)

NOTE +++=Excellent+=Adequate; +=Poor; N#fsufficient information; TR=Testtest; ICinternal Gonsistency;
IC=InterobserveryVaried (re. floor/ceiling effects; mixed results)
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