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ABSTRACT

MARY GRACE GABER, MOT

MEASURING COGNITIVE OUTCOMES OF STROKE PATIENTS
IN THE INPATIENT REHABILITATION UNIT

DECEMBER 2013

The Cognitive FIM™ (Cog FIM™) and the Applied Cognitive domain of the
Boston University Activity Measure for Post Acute Care (AC AM-PAC) were analyzed
in three studies. The responsiveness to change during inpatient rehabilitation of stroke
patients was studied for both the Cog FIM™ and the AC AM-PAC. The Cog FIM™ and
the AC AM-PAC were then compared with the Reintegration to Normal Living Scale
(RNL). The final study concerned the experience of utilizing outcome measures.

The first study sample included 30 FIM™ scores from admission and discharge
during inpatient rehabilitation. The hypotheses were: there will be significant change in
the Cog FIM™, and there is a relationship between change in the Motor FIM™ and the
Cog FIM™, The first hypothesis used the ¢ test and the second, the Pearson correlation
coefficient. The 50 stroke patients enrolled in the second study were assessed using the
AC AM-PAC at admission and discharge from inpatient rehabilitation and with the
Reintegration to Normal Living Scale (RNL) at three months. The hypotheses were: there
will be a significant change in the AC AM-PAC, and the AC AM-PAC will predict the

RNL more than the Cog FIM™. The first hypothesis used the z-test and the second used

iv



hiérarchical multiple regression. The third study involved a focus group of clinicians
discussing outcome measures.

The Cog FIM™ demonstrated significant change with a moderate effect. There
was no relationship between the change of the motor FIM™ and the Cog FIM™. The
change in the AC AM-PAC was not significant but had a moderate effect size. The AC
AM-PAC was a better predictor of the RNL than the Cog FIM™, although neither
reached significance. The failure to reach significance was likely caused by small sample
size. In the third study, the focus groﬁp findings revealed concerns about reliability and
validity of both measures. This information may lead to future research. In conclusion,
the innovations of the AM-PAC have allowed this instrument to overcome some of the

limitations of the FIM™,
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CHAPTER I
INTRODUCTION AND SPECIFIC AIMS

Stroke is the leading cause of serious, long-term disability in the United States.
Each year, 795,000 people suffer a stroke, and nearly three-quarters of them are over age
65 years (The Internet Stroke Center, 2009). Functional loss can be caused by
impairments in the sensorimotor, cognitive and psychosocial systems.

The majority of patients receiving rehabilitation for stroke are insured by
Medicare since they are older than 65 years. Although there are stroke patients that are
not covered by Medicare, it is Medicare that regulates rehabilitation in the United States,
including which patients qualify for rehabilitation, how long they can stay, and the type
of facility that will provide their rehabilitation. The four different rehabilitation settings
designated by Medicare are inpatient rehabilitation, skilled nursing facilities, outpatient
rehabilitation and home health. Each of these settings has different types of programs
available which can include occupational therapy along with physical therapy, speech
language pathology, neuropsychology, and social work. The goal of rehabilitation
programs is to help these clients to become as independent as possible in their daily
activities.

Although the best program for an individual patient would be the one that results
in the greatest gains in independence for the lowest cost, it can be difficult to determine

which setting is best for each patient. There is no direct way to compare rehabilitation
1



programs in different settings because different outcome measures are used in each type
of setting. It would be beneficial for Medicare to have a single outcome measure that can
be used across the rehabilitation spectrum, so that programs can be directly compared. A
single outcome measure used in all rehabilitation settings would facilitate the formation
of a national rehabilitation outcome database, providing a rich source of data for
researchers in various disciplines to conduct new studies and compare programs to
inform practice.

The outcome measure used in inpatient rehabilitation is the FIM™ (Keith,
Granger, Hamilton & Sherwin, 1987). Starting in 2002, Medicare instituted a prospective
payment system which determines how much will be paid to the rehabilitation provider
for each patient. Part of the determination of the payment amount is based on the FIM™
score at admission as a measure of the level of severity éf the patient’s functional status
(Granger, 2011).

The FIM™ is designed to provide a burden of care score, that is, the amount of
assistance a person needs to perform daily activities (McDowell, 2006). The original
form of the FIM™ had four levels of scoring (Keith, Granger, Hamilton & Sherwin,
1987) that was later expanded to seven. The score ranges from 1to7, 1 representing that .
the person needs total assistance and 7 representing that the person is completely
independent.

A different outcome measure, the Boston University Activity Measurc for Post

Acute Care (AM-PAC) has been endorsed by the American Occupational Therapy



Association as a functional outcome measure for rehabilitation (AOTA, 2009). AOTA’s
goal is to create a national outcomes database of AM-PAC scores to be used for research
purposes. The AM-PAC is divided into three functional areas — basic mobility, daily
activities and applied cognitive. Unlike the FIM™, the three scores are not combined into
a single score.

The AM-PAC was developed using the World Health Organizaﬁon’s
International Classification of Functioning, Disability and Health (ICF). It examines
function at the level of activity limitation, which is defined in the ICF as “difficulty in the
execution of a task or action by an individual” (Jette, Haley, Coster & Ni, 2007). The
respondent has four‘choices for each item, from “unable” to do the activity to “none”
indicating no difficulty performing the activity.

The AM-PAC and the FIM™ | although they cover similar areas of function and
are both intended for use with patients in rehabilitation, are very different in their
methods of data acquisition, scoring, and presentation of results. The FIM™ is scored by
observation by trained observers, usually clinicians. The ‘data are gathered and recorded
by clinicians and are compiled for transmission to Medicare. The score olf the FIM™ is
an ordinal scale number which represents the total score on all 18 items.

The AM-PAC is a self-report, although a proxy can be used in some
circumstances. The AM-PAC score on each domain ranges from 0-100 on an interval
scale. The data are gathered using Computer Assisted Technology (CAT) so that each

individual only needs to answer a representative number of items to obtain a score.



Rather than examine the total FIM™ and all three domainé of the AM-PAC, this
dissertation specifically compared the Cog FIM™ with the Applied Cognitive domain of
the AM-PAC (AC AM-PAC). Three studies were conducted. The first study examined
the responsiveness of the Cog FIM™ as it is currently used with stroke patients in an
inpatient rehabilitation setting. The second study compared the re;ponsiveness of the Cog
FIM™ and the AC AM-PAC during the inpatient fehabilitation period of stroke patients.
This study also examined the correlation of the discharge scores of the Cog FIM™ and
the AC AM-PAC with the Reintegration to Normal Living Scale (RNL), a measure of
functional récovery, three months after stroke. The third study focused on the subjective
experience of the rehabilitation team in utilizing cognitive outcome measures, including

their perspective on some possible uses of such instruments in the future.



CHAPTER I
LITERATURE REVIEW
Cognitive Impairment of Stroke Patients

Cognitive impairment is common in people who have experienced a stroke. In a
population ;tudy of 1259 patients, 43.9% were found to have impaired cognition
(Lawrence, et al., 2001). These impairments affect the ability of individuals to carry out
the tasks of daily life. Cognition is an important factor in predicting the discharge
destination and activity limitation in stroke rehabilitation according to a study conducted
by Massucci, et al. (2006). In particular, executive dysfunction in the post-acute stage
after stroke was a significant preciictor (;f a poor functional outcome one year after stroke
(Lesniak, Bak, Czepiel, Seniow, & Czlonkowska, 2008). A review of nine studies on
stroke patients found that certain cognitive impairments, speciﬁcallyksustained attention,
apraxia, pathological emotional reactions, and language impairment were predictive of
functioning and independence at discharge from ac‘ute rehabilitation (Barker-Collo &
Feigin, 2006).

F ortunately, research has shown that patients with cognitive impairment following
stroke demonstrate functional gains in inpatient rehabilitation settings. Even severely
cognitively impaired patients improve significantly in function (Rabadi, Edelstein, &

Peterson, 2008). However, there is little information about how different inpatient



rehabilitation programs compare to one another, and how inpatient rehabilitation
compares to other post-acute care settings for stroke patients with cognitive impairment.
Outcome Measures

Outcomes research seeks to understand the end results of interventions (Agency
for Healthcare Research and Quality, 2000). In order to perfdnn useful outcomes
research, there must be outcome measures available that capture change in the
phenomena of interest. In the rehabilitation of stroke patients, this may include the ability
to do activities more independently, quality of life following rehabilitation, reduced need
for assistance and/or decreased utilization of medical services. An outcome measure is
defined as a measure of the quality of medical care, the standard against which the end
result of the intervention is assessed (Mosby, 2009).

The use of consistent outcome measures across the post-acute care spectrum
would make it possible to compare different programs. Unlike patient evaluations,
outcome measures are not designed to give specific information for individualized care
but rather are used to evaluate and determine tﬁe quality of a specific program. For
occupational therapists as well as other providers, outcome measures can provide
evidence of the efficacy of therapeutic interventions when randomized controlled trials
are not ethical or practical. They can be used to compare different therapy prograrﬁs to
each other as well as assess the effectiveness of programmatic change.

Outcome measures need to have sound psychometric properties of reliability,

validity, sensitivity and sensibility. Reliability is the consistency or dependability of an



instrument to measure the attribute of interest (Polit & Beck, 2004). Validity is defined as
the “degree to which an instrument measures what it is intended to fneasuré” (Polit &
Beck, 2004, p. 735). Sensibility is deﬁned as “the overall appropriateness, importance,
and ease of use of the instrument” (Barak & Duncan, 2006, p. 505).

However, if outcome measures are not sensitive to the changes that are occurring
as a result of therapeutic intervention, then it may be the measure that needs to be
changed, not the therapeutic approach. As Coster stated in her Slagle lecture, “if a study
or a systematic review concludes that a therapy program ‘does not improve function,’
then we must examine whether the outcome measure examined more than basic physical
function and challenge the conclusions if they do not” (2008). In addition, payers benefit
from good outcome measures in evaluating programs. Medicare has called for research to
develop better measures for outcomes of care that can be used in all post-acute care
settings (Heinemann, 2008).

The FIM™

This outcome measure, formerly named the Functional Independence Measure
and abbreviated as the FIM, is now known only as the FIM™, It consists of two sections,
the Motor FIM™ and the Cog FIM™. The Motor FIM™ has 13 items to be scored,
including self-care, sphincter control, transfers and locomotion. The Cog FIM™ has five
items to score, and is divided into communication (two items) and social cognition (three
items). The FIM™ is scored by observing the patient as they perform activities and

interact with others. Each item is scored on a seven point system, with 7 indicating



complete independence and 1 indicating complete dependence (defined as the patient
being able to assist 25% or less with the task) (IRF-PAI Training Manual, 2004).

Development of the FIM™. The Motor FIM™ was based on the Barthel Index
and the Cog FIM™ was added early its development during the piloting phase. Because
of the difficulty in measuring cognitive function in‘any simple form, a subcommittee was
formed to work on cognition and the result of their work was to include five items:
Membry, Cognition/Problem Solving, Visual Perception, Emotional Behavior, and Social
Behavidr (Keith, Granger, Hamilton & Sherwin, 1987). Further refinement and testing
resulted in the five items that comprise the Cog FIM™ today: Comprehension,
Expression, Social Interaction, Problem Solving and Memory.

The FIM™ is used as tﬁe central measurement for the Uniform Data System for
Medical Rehabilitation (UDS), along with information about demographic characteristics,
diagnoses, impairment groups, hospital charges, and length of stay. The FIM™ is based
on burden of care. Thus, the items are scored on the basis of the amount of assistance that
the patient needs to carry out each activity of daily living (McDowell, 2006).

In 2002 Medicare began requiring the use of the FIM™ in inpatient rehabilitation
facilities as part of the new prospective payment system (PPS), although many inpatient
rehabilitation facilities were already using the FIM™ (Granger, Deutsch, Russell, Black
& Ottenbacher, 2007). According to CMS (Centers for Medicare and Medicaid Services)

the required patient assessment instrument which includes the FIM™ is used to “classify



patients into distinct groups based on clinical characteristics and expected resource
needs” and “separate payments are calculated for each group” (CMS, 2012).

Reliability of the FIM™, In 1996, a review of 11 investigations of the reliability
of the FIM™ revealed that the median reliability of the total FIMTM for all patients was
.95 and for stroke patients specifically (two studies) was .92. However, when individual
subscales are examined, the lowest reliability values are in the Communication and
Social Cognition subscales (median of .87 and .78 respectively). The authors of this study
suggest that, because these items are difficult to observe directly, the lower reliability
scores may be related to levels of training of individuals reporting these scores
(Ottenbacher, Hsu, Granger & Fiedler, 1996). In two subsequent interrater reliability
studies raters were influenced in their ratings when they saw the ratings of other items
that had previously been completed by other raters (D;)ctor, Wolfson, McKnight &
Burns, 2003; Wolfson, Doctor & Burns, 2000). |

An interrater reliability study was conducted at two adjacent rehabilitation
hospitals. Patients were rated at discharge from one facility and then transferred to the
other facility where they weré assessed at admission. The raters were not aware of the
study and did not have the FIM™ scores from the discharging facility. The intraclass
correlation coefficient (ICC) was .85 for the motor subscore and .83 for the Cog FIM™,
however Bland-Altman plots demonstrated poor agreement. Only 35 of 143 Cog FIM™
scores had perfect agreement, and most of those had agreement because of the ceiling

effect of the measure (Kohler, Redmond, Dickson, Connolly & Estell, 2010).



Validity of the Cog FIM™, Studies concerning the cénvergent validity are
prevalent in the literature. Convergent validity is defined as “an approach to construct
validation that involves assessing the degree to which two methods of measuring a
construct are similar” (Polit & Beck. 2004, p. 715).

In 2001, a research study found that the Cog FIM™ did not correlate as well with
the total FIM as two cognitive screening ’tests (the Clock Drawing Task and the Mini-
Mental State Examination) (Adunsky, Fleissig, Levenkrohn, Arad, & Noy, 2001). In
another study, the Cog FIM™ did not correlate with the CAMCOG (0.27 - .035) or the
MMSE (0.22 - 0.27) (Te Winkel-Witlox, Post, Visser-Meily & Lindeman, 2007). In
addition, the Cog FIM™ does not correlate well with performance measures of cognitive
functioning (such as the Stroke Unit Mental Status Examination, the Mini Mental State,
Raven Matrices, and Boston Naming Test) (Hajek, Gagnon & Ruderman, 1997).
According to this study “the low correlations between the FIM™ and the cognitive tests
confirm that cognition is obviously too complex to be contained in only a few items of a
functional scale” (Hajek, Gagnon & Ruderman, 1997, p. 1334).

Sensitivity of the FIM™, Sensitivity is defined as the ability of an instrument to
correctly diagnose a condition (Polit & Beck, 2004). Developing a single outcome
measure that can be used across the spectrum of rehabilitation settings may be difficult
because of the wide variability of function of stroke patients due to the initial severity of
their stroke as well as the amount of recovery that has occurred. Although evaluation of

basic activities of daily living (BADL) may be sufficient for patients with severe stroke,
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more than 80% of those with mild stroke will reach maximum improvement in BADL
within three weeks, so for these patients it is necessary to. assess instrumenta] activities of
daily living (TADL) and participation in order to detect persistent activity limitations
(Barak & Duncan, 2006).

Another aspect related to sensitivity is responsiveneSs. Responsiveness is defined
as “the ability of a measure to detect changes over time” (Schepers, et al., 2006, p. 1035).
One threat to responsiveness is when a measure produces a ceiling effect. A ceilirig effect
“occurs when scores on a variable are approaching the maximum they can be. Thus, there
may be bunching of values close to the upper point.” (Cramer and Howitt, 2004, p. 21) A
study of patients admitted to inpatient rehabilitation in the Netherlands was conducted
which examined the responsiveness of the FIM™. The Cog FIM™ score showed a
ceiling effect at the first administration during inpatient rehabilitation. The total FIM™,
the Cog FIM™ and the Motor FIM™ all had considerable ceiling effects at six and 12
months post stroke (Schepers, et al., 2006). |

Sensibility of the FIM™. The FIM™ takes 30 to 45 minutes to administer. The
only required training is reading of the manual. However, more training may be required
to obtain good interrater reliability on the Cog FIM™ (Ottenbacher, Hsu, Granger &
Fiedler, 1996). The instruction manual recdmmends that the clinician “must read the
definitions of the items carefully before beginning to use the FIM™ instrument,

committing to memory what each activity includes” (IRF-PAI Training Manual, 2004).
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Psychometrics using FIM™ data. There may be difficulties using quantitative
statistical methods with the FIM™. The FIM™ uses a seven level ordinal séale rather
than an interval scale that is preferable when using quantitative statistical methods. This
particular issue has been partially resolved through the use of Rasch analysis (Linacre,
Heinemann, Wright, Granger & Hamilton, 1994; Nilsson, Sunnerhagen, & Grimby,
2005). Nilsson (2005) states that “the Rasch model converts raw ordinal data into equal
interval data and provides a formal evaluation of whether or not acceptable measurement
has been achieved”. Through Rasch analysis it was determined that the motor FIM™ and
the Cog FIM™ “define two statistically and clinically different indicators” (Linacre, |
Heinemann, Wright, Granger & Hamilton, 1994, p.127). Nilsson, et al. (2005) found that
the use of the seven level scale caused disordered thresholds and that a four level scale
produces better results. In research studies, however, even though these limitations of the
FIM™ have been identified, the FIM™ score is often used without modification.

Since cognitive functioning is impaired in almost half of stroke patients
Lawrence, et al., 2001), it is important that cognition be seriously considered in outcome
measures designed to describe or predict the independence of patients. The FIM™
includes 18 total items to be scored, of which only five are concerning cognition. Thus,
according to Hajek et al. (1997) “even if scales such as the FIM™ include items
concerning the assessment of cognitive functional level, the question as to whether
cognitive disability is given enough weight remains when the scales’ total scores are used

as rehabilitation outcome predictors.” (p.1331)
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Use of the FIM™ in Inpatient Rehabilitation. In 2002 Medicare began
requiring the use of the FIM™ in inpatient rehabilitation facilities as part of the new
prospective payment system (PPS), although many inpatient rehabilitation facilities were
already using the FIM™ (Granger, Deutsch, Russell, Black, & Ottenbacher, 2007).
According to CMS (Centers for Medicare and Medicaid Services) the required patient
assessment instrument which includes the FIM™ is used to “classify patients into
distinct groups based on clinical characteristics and expected resource needs” and
“separate payments are calculated for each group” (CMS, 2009).

Because the FIM™ is required by Medicare for all patients in inpatient
rehabilitation, it has become an important aspect of clinical evaluation 6f patients. In
inpatient rehabilitation the FIM™ is used not only for reporting to Medicare and other
payers, but also for treatment and discharge planning. It is also commonly used in
research because it is readily available for all patients in inpatient rehabilitation, therefore
reducing the burden on the researcher compared to using other outcome measures.

The Boston University Activity Measure for Post Acute Care (AM-PAC).

The AM-PAC as previously described is an instrument to measure activity
limitations in post-acute settings for all patient diagnoses in the areas of mobility, daily
activity and applied cognition. It is a self-report questionnaire, although the questions can
be answered by another knowledgeable person (by proxy). The patient has four choices
for response: unable, lots of trouble, a little trouble, or no trouble (Jette, Haley, Coster &

Ni, 2007).
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This outcome measure has three domains titled Basic Mobility, Daily Activity,
and Applied Cognitive. Each domain results in a separate score which is not