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GERIATRIC REHABILITATION

Laura W. Lee, MD, MBA; Hilary C. Siebens, MD*

Rehabilitation focuses on enhancing function and minimizing disability by means of vari-
ous therapeutic interventions. Goals include optimizing quality of life and functional inde-
pendence. Geriatric rehabilitation addresses not only impairments stemming from acute
events, such as stroke or hip fracture, but also the deleterious effects of chronic diseases
and gradually progressive disability. A better scientific understanding of rehabilitation care
and efficacy is warranted, not only for improving the care of patients but also in forming
optimal health care policy. For example, a critical current debate concerns which patients
benefit from inpatient rehabilitation facility (IRF) care and which benefit more from
skilled nursing facility (SNF) care. Evidence to help answer this question is limited. An-
other issue concerns the assessments and treatments that need to be done, and paid for,
during the progressive disability trajectory experienced by many older adults. These issues
point to the need for better definitions of rehabilitation treatments, improved measurement
of treatment efficacy, and optimal timing and settings for treatments.

We are recommending no changes in the Key Questions for geriatric rehabilitation that
were posed ilNew Frontiers in Geriatric Research? However, as we note in the section
Progress in the Key Research Questions in Geriatric Rehabilitation, major studies evaluat-
ing ways to prevent or reduce functional decline in older persons suggest fruitful avenues
for further research addressing one of these important issues.

This chapter also summarizes recent progress in research addressing the 29 agenda
items for geriatric rehabilitation fronNew Frontiers,that is, reports published between
2000 and 2005. Given the growth of research in this field, only selected contributions
could be included for review. Brief summary statements have been made about each report
cited, and readers are encouraged to look at articles of interest as a check on the conclu-
sions we have drawn from them.

In the final section of the chapter, New Horizons in Geriatric Rehabilitation, we recom-
mend new areas for research not coveredNew Frontiers,discussing recent relevant
reports and adding six new items to the rehabilitation research agenda.

METHODS

A literature search was conducted on the National Library of Medicine’s PubMed database
covering articles published in journals from January 2000 to June 2005. This search com-
bined MeSH headings denoting advanced age (aged, geriatric, or 65 or older) with the
termsrehabilitation, rehabilitation nursingor physical medicine and rehabilitatioAlso,
references cited in these articles and pertinent rehabilitation texts were reviewed. Articles
were chosen for inclusion herein on the basis of two criteria: the strength of their method-
ology and the relevance of the topic to improving the clinical care and knowledge base of
geriatric rehabilitation.

*Lee: Assistant Professor, Department of Physical Medicine and Rehabilitation, University of Virginia Health Systems,
Charlottesville, VA; Siebens: Clinical Professor of Physical Medicine and Rehabilitation, University of Virginia,
Charlottesville, VA.
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PROGRESS IN KEY RESEARCH QUESTIONS IN
GERIATRIC REHABILITATION

SeeNew Frontiers,pp. 359-361.

Rehab KQ1What is the process in elderly persons underlying the devel-
opment of disability and the factors influencing the disablement
process?

New Research Addressing This Key QuestionSeveral major studies have evaluated
approaches to decrease mortality, hospitalization, and functional decline in older patients.
A British study tested geriatric assessments—of all older patients in a practice or of a
group targeted on the basis of symptoms and problems—and two management strategies
in 106 general practices in the United Kingdom including 33,326 patients aged 75 or older
(mean age 81.4 years). In one comprehensive study testing geriatric assessment through
brief questionnaires followed by more detailed assessments (either of all patients or of a
targeted group), no significant differences were found to have been achieved in mortality,
hospitalization, or nursing home admission. There were only very small benefits in mobil-
ity and morale, which were probably not clinically significant, but there was a small,
likely clinically meaningful improvement in social interactiohHowever, a meta-analysis

of 18 trials involving 13,447 community-dwelling persons aged 65 years and older was
able to demonstrate prevention of functional decline. This occurred, however, only in
younger people, in those with a lower mortality risk, and in those who received a multidi-
mensional geriatric assessment in the home and in-home follow-up visits. Interventions
included primary prevention (eg, immunizations and exercise recommendations), second-
ary prevention (eg, detection of untreated problems), and tertiary prevention (eg, improve-
ment of medication use). These results indicate that targeting interventions earlier, before
advanced age or increased risk of mortality, can prevent functional dethmhare work is

needed to research cost-effective strategies to implement these approaches.

Modification of This Key Question in Light of New Research: We recommend keeping
Rehab KQ1 unchanged. The studies cited add new insights into this very important issue,
and further research along these lines would be valuable.

Rehab KQ2What are the costs and benefits of targeting treatment at
differing aspects of the disablement process in elderly persons?

New Research Addressing This Key QuestioriVe are not able to comment, on the basis

of our literature review, on this important and complex issue. Now that much is known
about the development of disability, perhaps more extensive work on the costs and ben-
efits of interventions will be feasible.

Modification of This Key Question in Light of New Research: We recommend keeping
Rehab KQ2 unchanged.

Rehab KQ3What are the relative merits of diverse rehabilitative treat-
ments targeted at similar aspects of the disablement process in eld-
erly patients?

New Research Addressing This Key QuestionAs with Rehab KQ2, we cannot com-
ment yet on the relative merits of different treatments for similar disabling factors.



GERIATRIC REHABILITATION 303

Modification of This Key Question in Light of New Research: We recommend keeping
Rehab KQ3 unchanged.

PROGRESS IN THE THEORETICAL
UNDERPINNINGS FOR GERIATRIC
REHABILITATION

See New Frontiers,pp. 339-343. For discussion of three new items for the research
agenda, see the theoretical underpinnings subsection in New Horizons in Geriatric Reha-
bilitation at the end of the chapter.

Rehabilitation for older adults has received substantial attention in the past 5 years as
the cadre of researchers focusing on the older population has grown. In addition, a major
policy change by Medicare in 2002 whereby inpatient rehabilitation facilities came under
the prospective payment system forced the rehabilitation community to focus more on the
study of cost-effective interventions for disability. The treatment of acute-onset moderate
or severe disability is challenged with changing reimbursement policies. Fortunately, the
field has some standard outcome measures that are being used to help evaluate the
cost-effectiveness of care. However, measuring the costs of not rehabilitating patients
appropriately is not as easy as measuring the costs of not treating acute illnesses. More-
over, many older adults experience gradually progressive disability, making it hard to
identify optimal timing and types of rehabilitation.

Interventions used in geriatric rehabilitation include exercise, adaptive techniques and
equipment, assistive technology, physical modalities, orthotic and prosthetic devices, and
psychologic and social interventions. A detailed review of only the two most commonly
used interventions, exercise and assistive technology, is provided herein. Key rehabilita-
tion personnel who assess patients and use these interventions include rehabilitation
nurses, physical therapists (PTs), occupational therapists (OTs), speech language patholo-
gists, rehabilitation psychologists, therapeutic recreation therapists, as well as others, such
as social workers, case managers, pharmacists, and dietitians.

Exercise programs are used to increase joint flexibility, muscular strength, and aerobic
endurance, but exercises may be used for more specific purposes, such as preserving bone
density through weight bearing, reducing joint pain through strengthening of the surround-
ing muscles, and increasing coordination after a stroke. Different types of exercises have
varying levels of data supporting their efficacy for specific conditions.

Adaptive technigues involve modifying a task so that it can be performed despite physi-
cal limitations. Adaptive techniques often are combined with assistive technology. Their
combined use enables the person to interact more favorably with the environment. Reha-
bilitation specialists often make recommendations about which devices will be most help-
ful in improving function and facilitating independence.

Physical modalities use physical processes to treat impairments. For example,
ultrasound providing deep heat, transcutaneous electrical nerve stimulation, whirlpool,
massage, and applications of heat or cold are modalities that are used routinely during
therapies. Research data on the efficacy of many physical modalities is limited.

Orthotic devices are externally applied and act to support the musculoskeletal system.
Examples are inserts or specially adapted shoes for arthritic problems of the feet, splinting
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and padding for overuse syndromes such as carpal tunnel syndrome, and bracing to sup-
port an unstable or weak joint, such as an ankle-foot orthosis used after a stroke. Prosthet-
ics are devices that act to substitute or replace a missing body part. Examples include
below-knee leg prosthesis or below-elbow prosthesis.

Psychologic assessments and interventions assist patients’ coping and adaptation. Social
interventions assist family members in dealing with losses and adapting to the new needs
of the family member who now has a disability.

Rehab 1 (Level B)The first step required, in support of all other recom-
mended research efforts, is to develop uniform terminology, so that
multisite research consortia can be formed to allow faster progress,
as was done in the field of cancer research over the past 50 years.

New Research Addressing This QuestionAn increasing number of papers have dis-
cussed rehabilitation research in relation to the International Classification of Functioning,
Disability and Health (ICF)? What has been groundbreaking in this classification is that
patients’ functioning is now seen as being associated with, and not merely as a conse-
guence of, a health condition. Functioning and health are also considered not only in
association with an underlying health condition, but also in association with personal and
environmental factors. All aspects of patient experience, including body function and
structures as well as personal and environmental factors, are covered. This
bio-psycho-social view is not new to a number of medical fields, such as rehabilitation
and prevention. What is new is that we now have a globally agreed-on, etiologically
neutral framework and a classification both on the individual and population lévels.

To date, much of the work in using the ICF has been to identify core sets of components
that are to be measured across and within certain general diagnostic categories like chronic
conditions and musculoskeletal disord€r8.These approaches should lead to new re-
search insights, since theoretical models have been the basis of this practical classification
system of relevant patient and environmental variables.

Disability, like any human condition, is an extremely complex, multifaceted phenom-
enon, and standard terminology depends, to some extent, on underlying assumptions and
models. See the discussion of the Health Environmental Integration model under Rehab
10.

One taxonomy of rehabilitation interventions has been developed by DeJong €hal.
authors used an experience-driven, bottom-up, inductive approach led by front-line opin-
ion and scientific evidence to develop a taxonomy of physical therapy, occupational
therapy, speech therapy, nursing, and social work or case management interventions dur-
ing inpatient rehabilitation. These were then used to collect data about the process of care
as part of a major study on the “black box” of rehabilitation in stroke (see Rehab®11).
This work contributes significantly to the ongoing development of uniform terminology.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 2 (Levels B, AHypothesis-testing research is needed to deter-
mine the costs and benefits of treatment that is targeted generically
at the disability versus treatment that addresses the underlying dis-
eases and impairments.



GERIATRIC REHABILITATION 305

New Research Addressing This QuestionOur literature review yielded no papers that
studied a specific disabling condition and compared disability-level treatments with treat-
ments of the underlying disease and impairment.

Modification of This Question in Light of New Research: This is an important issue.

For example, situations occur in which clinicians want to help a patient with trouble
walking because of an arthritic, deformed, mildly painful spine. An assistive device, like a
rollator, could well get the patient walking more easily and safely and at very low cost.
However, should more diagnostic work and more specific treatment target the chronic
back condition, believed to be osteoarthritis? We recommend keeping this question on the
research agenda without modification, as findings of such research are still needed.

Rehab 3 (Level B)If it is important to individualize treatment on the
basis of underlying cause (see Rehab 2), then additional research
will be needed to identify the most efficient diagnostic methods to
distinguish among causes of disability, with an eye to identifying
characteristics that may affect treatment planning and outcomes.
For example, a sudden acute event may need condition-specific
treatment, whereas a slow decline in function may be amenable to
treatment at the level of disability.

New Research Addressing This QuestionQOur literature review did not identify any
studies addressing the efficiency of diagnosing the cause of disability.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 4 (Level B)Mechanistic studies are needed on the physiologic
processes underlying geriatric disability and on the potential effect
of the biology of aging on response to rehabilitation, particularly
for sarcopenia and recovery from acute illness.

New Research Addressing This QuestionOne study, though not a physiologic study,
clearly showed that the overall process of hospitalization caused permanent decline in
activities of daily living (ADL) function in 10% of disabled women at 6 months after
hospitalization and beyond: This was after controlling for other factors, such as the
illnesses themselves and the effects of aging per se, known to be associated with
hospital-related functional decline. Another study contributes to earlier research docu-
menting functional decline in relation to hospitalizations for conditions not known to
cause sudden disabilit}? These reports contribute to the growing literature on predictors
of the functional decline after hospitalizatiorns.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed. Additional work will be needed to determine what aspects of hospitalization have
these detrimental effects and to identify cost-effective interventions.

Rehab 5 (Levels B, A)Hypothesis-generating research followed by
hypothesis-testing research is needed to better define the point in
the disablement process when treatment is optimally instituted and
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whether or not optimal timing differs according to the disablement
process (catastrophic versus progressive) or the underlying condi-
tion.

New Research Addressing This QuestiorBean et al have shown that residents in SNFs,
like community-dwelling persons, who develop impairments in the range of motion and
strength of any limb experience a concurrent step-wise loss in AHLs.

In older adults living in the community, disability can have a waxing-waning course.
Understanding this is necessary in the design of research strategies and in targeting clini-
cal interventions. Ongoing epidemiologic studies are clarifying the natural history of, and
risk factors for, progressive and catastrophic disability. In elegant work from the Women'’s
Health and Aging Study, measures of lower- and upper-extremity function, excepting grip
strength, significantly predicted the onset of progressive ADL disability. However, only
walking speed was found to be significantly associated with the onset of catastrophic ADL
disability. Overall, progressive disability was easier to predict than catastrophic disabil-
ity. 16

In a 4-year longitudinal study, the disabling consequences of depression were described.
Rapid declines in function occurred if depressive symptoms remained persistently el-
evated!’ These results demonstrate the importance of further research to help clinicians
better distinguish temporary and more permanent depression and use appropriate interven-
tions in each case.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 6 (Level B)A longitudinal, nationally representative cohort
study is needed to define the disabling impact of different diseases
and conditions at the societal level, stratified by age group and ma-
jor categories of interest to geriatrics (eg, nursing home residents
versus community dwellers). This information will allow better
prioritization of research endeavors in geriatric rehabilitation.

New Research Addressing This QuestionTrends in disability in older adults have been
systematically reviewed and show the encouraging news that disability rates are declining
about 2% per yeat®*°The US Census Bureau rep6&+ in the United States: 2008Iso
confirms that older adults today differ markedly from prior generatiéh¥he percentage

of people aged 65 years and older who report “a substantial limitation in a major life
activity” fell from 26.2% in 1982 to 19.7% in 1999. Poverty levels have decreased from
35% of people aged 65 and older living in poverty in 1959 to 10% in 2003. Very worri-
some, however, are the effects of the increase in divorce rates among older Americans, as
well as increasing obesity and the lack of decreased poverty across all population groups.
Reasons for the drop in disability rates are not fully clear, though increased educational
levels may play an important role. The increase in high school graduates among older
adults is substantial—from 17% in 1950 to 71.5% in 2003.

The number of older adults will continue to increase; estimates are that 20% of Ameri-
cans will be aged 65 years or older by 2030. Unfortunately, a substantial number of adults
will nonetheless experience disability, requiring focused secondary and tertiary prevention
efforts as well as appropriate rehabilitative care.
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Large administrative databases, despite their limitations, and other large data sources,
like the Medicare Current Beneficiary Survey, may be promising sources for rehabilitation
outcomes research and for understanding the social impact of specific clinical condi-
tions.?* For example, 20% of the entire Medicare population has at least one
health-related activity limitation. Medicare enrollees’ health care costs increase as the
number of activity limitations increases through greater frequency of all health care utili-
zation events (eg, hospitalizations, outpatient visits) rather than an increase in the intensity
or cost of those event$? A valid method has been developed for using ICD-9 codes to
identify secondary conditions in Medicare patieRfsThis increases the ability to use
Medicare administrative data to evaluate health care issues in a large population (as well
as aspects of health care delivery).

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 7 (Level B)Observational and cohort studies are needed to iden-
tify the key social and environmental risk factors for current dis-
ability or progression into disability for the older patient, and the
influence of these factors on rehabilitation outcomes.

New Research Addressing This QuestionSocial relationships are intimately involved
with multiple aspects of rehabilitation and living with disability. Under certain conditions,
lack of social supports contributes to significant morbidity when certain illnesses occur. As
described below, social supports have impact on outcomes from hip fractures and other
conditions.

Progress is occurring in relation to the study of environments and their mitigating or
exacerbating contributions to disablement. One barrier has been the difficulty of establish-
ing appropriate measures of patients’ environments. Promising new instruments are in
development. These environmental taxonomies include physical, attitudinal, and policy
factors. Different environmental levels include the micro (personal), meso (community,
services), and macro (societal, systems) levels described in 1977 by Bronfenbtéfner.
One new measure focuses on patient self-report of personal environAfegight physi-
cal environmental components affect older adults as they move around in their communi-
ties, and these components can contribute to varying levels of mobility disability.

Preliminary studies are evaluating the adaptations that would be needed to different
types of housing depending on the disability a person has and how that disability will
change over time. For example, Lansley et al conclude that home environments can facili-
tate independence through appropriately selected adaptations and assistive techfiology.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda while separating the question into two parts, one focusing
on social relationships and one on the physical environment.

Rehab 8 (Level B)Cross-sectional studies and longitudinal cohort stud-
ies of the relations between caregiving and outcomes are needed.

New Research Addressing This QuestionSpecial considerations can arise in goal set-
ting for any rehabilitation patient who requires significant family involvement—either
because of cognitive impairment or significant needs for physical help, or both. In these
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situations, family goals are important perspectives to consider. In one assessment of an
outpatient geriatric setting, low agreement was found in treatment goals between physi-
cians and the family caregivers. It is important to assess whether a similar discordance
occurs in rehabilitation settings that take care of frail older patients.

Research on caregivers for patients with chronic, progressive cognitive impairment, like
dementia, is substantial, and its review is beyond the scope of this chapter. However,
documented outcomes for family caregivers of stroke patients have shown mental distress
similar to that experienced by the caregivers of Alzheimer’'s disease patients when
caregiver burdens are simildf. Some level of family conflict was reported by 66% of
caregivers of stroke survivors 3 to 9 months following the stroke. In 32% of families,
general family functioning was measured as ineffective. The caregiver's mental health was
poorer when stroke survivors had significant motor and memory or behavior protifems.
Newer stroke therapies, as well as chronic disabilities, all put burdens of care on families.
Increased understanding of these burdens as well as interventions to alleviate some of the
problems are required.

A better understanding of caregivers’ experiences is needed, since they involve so much
more than simple support of ADLs and instrumental ADLs. Navigating the health care
systems and providing emotional support are among the many demanding tasks assumed
by caregivers3? Research is needed on these dimensions so that rehabilitation programs
can identify interventions that help offset the demands of caregiving. In a survey of
caregiving in the United States, about 75% of caregivers were for individuals aged 50
years and over, and contrary to expectations, 40% of caregivers weremen.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 9 (Level B)Adequate investigation of such factors as coping
strategies, attitudes, and the cost versus the benefits of assistive
technology and improved access will require both qualitative and
guantitative research, and considerable work is needed to develop
methods for combining the results of both these research traditions.

New Research Addressing This QuestionA classic study, described When Walking
Fails by Lisa lezzoni, MD, represents rigorous research that synthesizes the qualitative
and quantitative approaches needed to cover the multiple dimensions of mobility problems
faced by adults with chronic conditions. lezzoni describes situations involving both
younger and older adults; many themes apply to both groups. Through her work she
inspires individuals to lead full lives despite mobility problerfsSpecific research needs
regarding health care delivery and access to appropriate services become clear on reading
this superb report.
Functional health as people age can be better when self-perceptions are’bblera-
tive self-perceptions can interfere with healthy behaviors, such as the initiation of exer-
cise.®® Research in both these areas—improving self-perceptions and behavioral change
for exercise—is needed and will likely require qualitative and quantitative approaches.
Psychologic conditions are common comorbidities during rehabilitation. As part of a
study on psychiatric disorders and psychosocial burden in rehabilitation patients, 205 of
910 patients with musculoskeletal conditions who were receiving inpatient rehabilitation
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were interviewed. Prevalence rates for psychologic problems were 31.1% for these pa-
tients during the first 4 weeks of the survey. The most prevalent conditions were anxiety,
affective disorders, and substance-related probléfResearch will need to clarify which
psychologic interventions during rehabilitation might help achieve better outcomes.

Modification of This Question in Light of New Research: We recommend that this
guestion be kept without change on the research agenda. Qualitative research is needed to
generate hypotheses on the nature of older patients’ experiences during rehabilitation,
including their perceptions of access to services (see also the research described under
Rehab 22). Such work needs to explore treatment approaches that relieve suffering when
possible, including evaluations and interventions for patients’ coping styles and
self-management abilities.

Rehab 10 (Levels B, AResearch is needed to articulate a clear theory
or model of rehabilitation treatment that can then be tested.

New Research Addressing This QuestionWe are unaware of any new theory or model
of rehabilitation treatment per se. However, one next-generation health model may serve
as the basis for a model of rehabilitation treatment. In the Health Environmental Integra-
tion model, the health of any person depends on the health of the environment along with
other factors® Figure 12.1 depicts the four interlocking spheres of health environmental
integration—the body, the mind, the physical environment, and the social environment.
Stineman refers to this model as an eco-biopsychosocial model. It was built within the
framework of the World Health Organization medical and disablement models and adds
concepts from other biomedical, biopsychosocial, and disablement models, from organic
unity theory, and from the concept of health-related quality of life. This synthesis includes
models mentioned iMNew Frontiersand provides an understandable framework from
which to study patients with disabilities and the care they receive in rehabilitatfén.

One empiric, practical model to guide rehabilitation planning and teamwork is the
Siebens Domain Management Model. This model organizes patients’ health-related prob-
lems into four domains: medical and surgical issues; mental status, emotions, and coping
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Figure 12.1—Spheres of health environmental integration. (Source: Stineman MG. A model of
health environmental integration. Top Stroke Rehabil 2001;8:34-45. Reprinted with permission.)
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issues; physical function issues; and living environment isS3é8Errors in the manage-
ment of patients with disability can occur from the lack of critical information in any one
of these four domaing?

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 11 (Level B)Research is needed to delineate the components of
the rehabilitation “black box” (eg, the dosage of rehabilitation).

New Research Addressing This QuestionSeveral studies focusing on stroke have
started to examine in detail the “black box” of rehabilitation. For example, Bode et al
analyze the type of therapy received. In general, they found that OTs spent more time in
impairment-related activities, and PTs and speech language pathologists spent more time
on function-related activities. More detail about the actual time spent for patients included
74% in OT, PT, and speech therapy, 10.6% in education (nursing), 7.2% in social work
activities, 5% in therapeutic recreation, 2.2% in psychologic services, and 0.5% in chap-
laincy activities. Overall, these amounts of therapy time were similar in the IRF and SNF
units. However, this study was performed before the implementation of the prospective
payment system. The level of impairment did not appear to contribute to the amount of
therapy received*?

A major study has identified many of the components of IRF care processes, the “black
box,” and has related these to patient outcomes. In the Post-Stroke Rehabilitation Out-
comes Project, seven IRFs participated, including one in New Zealand, and 1291 patients
were studied. The study method, Practice-Based Evidence—Clinical Practice Improvement
(PBE-CPI) developed by Susan Horn, has been used in numerous other studies, but this
was the first time it was applied to a rehabilitation settitiDetailed process factors were
collected from chart review, and additional point-of-care forms were completed by clini-
cians about treatments. Patient factors were collected through detailed chart review by use
of the Comprehensive Severity Index and standard abstraction of information deemed
relevant by the study clinicians. Outcomes included length of stay, some specific labora-
tory indicators, and functional status measured by the Functional Independence Measure
(FIM). A total of 141,511 forms were collected from all clinicians. This observational
study revealed several interesting associations. Earlier onset of inpatient rehabilitation was
associated with better functional outcomes, controlling for severity and initial functional
status** Detailed evaluation of physical and occupational therapies indicated that a ma-
jority of time was spent on gait training and impairment- or ADL-related activities, respec-
tively. Little time was spent on community-level activitiés:*® Speech and language
pathology findings included better success in low- to mid-level functioning communica-
tors if therapy included more cognitively and linguistically complex activities (problem
solving and executive functioning skills). Patients with severe strokes (case mix groups
108 to 114) receiving tube feeds for more than 25% of their inpatient stay were found to
have better outcome&® The use of newer atypical antipsychotics, newer selective
serotonin-reuptake inhibitors, and narcotic analgesics was associated with significantly
greater increase in motor FIM scoré8.Overall, early onset of rehabilitation and early
gait training (within the first 3 hours of therapy) as well as increased time spent on more
complex activities were definitely associated with better functional outcomes, controlling
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for multiple other variables:® All these reports contribute to our understanding of practice
variation among sites. The findings challenge traditional rehabilitation thinking, that is,
that therapies must focus on simpler activities before advancement to more complex ones
can occur.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the agenda. Continued research is needed to define the therapeutic compo-
nents of rehabilitation programs. The promising research methodology of PBE-CPI should
be evaluated further. Additionally, work to standardize the components of rehabilitation
therapies that are determined to be good or best practices should be conducted to allow for
future clinical trials.

PROGRESS IN THE COMPONENTS OF
REHABILITATION

SeeNew Frontierspp. 345-353. For discussion of two new items for the research agenda,
see the components of rehabilitation subsection in New Horizons in Geriatric Rehabilita-
tion at the end of the chapter.

In the chapter on the research agenda in geriatric rehabilitatidveim Frontiers the
components of rehabilitation were divided into structure (setting, providers), process of
care (interventions), and outcomes. This was based on Donabedian’s model for studying
quality of care>* The following questions refer to studies in these areas. Five years ago
little was discussed about outcomes; however, more work on outcomes has occurred since
then, research that is discussed at the end of this chapter (see the section New Horizons in
Geriatric Rehabilitation).

Rehab 12 (Levels B, AHypothesis-generating research followed by
hypothesis-testing research is needed to identify the critical factors
responsible for the more optimal outcomes seen in some settings.

New Research Addressing This QuestionThe new research approach using Clinical
Practice Improvement has led to insights in the rehabilitation process and will be helpful
in studying different sites of care. This approach uses a practice-based evidence research
method that collects detailed patient-based information, detailed clinical care delivery
(process) information, and outcomes measures on large patient populttithsnalyses

of these observational data identify associations among patient characteristics, treatment
interventions, and specific outcomes. Findings can be tested in rigorous trials and used to
improve care processes directly. Given the complexities and variations among patients
requiring rehabilitation, the Clinical Practice Improvement approach is a promising re-
search method.

Rehabilitation care spans multiple settings and offers varying intensity of treatment:
from rehabilitation units in acute care hospitals or freestanding rehabilitation hospitals to
subacute rehabilitation units in nursing homes to rehabilitation services offered by nursing
homes or home health services to outpatient rehabilitation services. Medicare policy
changes for acute inpatient rehabilitation facilities, SNFs, and home health services have
led to changes in care delivery. These changes and the multiplicity of sites highlight the
need for research to identify optimal care settings for different types of rehabilitation
patients.
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Acute inpatient rehabilitation offers approximately 3 hours of therapy per day, while
SNFs offer an average of 1 hour per day. There have been few controlled studies compar-
ing the efficacy of treatments of differing intensity for specific types of disabilities. Re-
search on this topic has been difficult because IRFs report their outcomes using the FIM at
admission and discharge, whereas SNFs report their outcomes using the Minimum Data
Set assessed in a different time frame. Prospective randomized controlled trials on inten-
sity of treatment are difficult because the patient populations that tend to go to IRFs and
SNFs may not be similar.

One systematic Cochrane review covered the large topic of rehabilitation setting, “care
home versus hospital and own home environments for rehabilitation of older people.” No
conclusions could be drawn as to optimal location for rehabilitation. Comparability be-
tween intervention and control groups was wedkdowever, studies are being done on
characteristics and outcomes of specific care settings.

Several descriptive studies of different rehabilitation care providers have been published
between 2000 and 2005. Chen et al reported on subacute rehabilitation occurring in 1996
and 1997. Their results show that this type of care, offered in units in acute hospitals,
rehabilitation hospitals, and SNFs, provided slightly different amounts of minutes of
therapy per day and that functional gains occurred in the three diagnostic groups evalu-
ated—stroke, orthopedic, and debility. Greater gains were weakly associated with more
minutes of therapy and longer lengths of stay. This research documents outcomes under
former cost-based reimbursemetst.

Comparing the results of these earlier SNF units, often referred to as subacute units with
daily reimbursements approaching IRF levels, with the results of current skilled nursing
units would be interesting. One study in 2002 of patients admitted to SNFs did show a
relationship between therapy intensity and rehabilitation outcoPe3ne evaluation of
hip fracture patient rehabilitation between March 2002 and June 2003 compared IRF
outcomes with SNF outcomes, controlling for cognitive status, social supports, and other
variables. Prefracture FIM scores were similar (85.@0.5 and 85.2+ 8.0) for IRF (n =
42) and SNF (n = 32) patients, respectively. IRF lengths of stay were shorter (12.8 days
versus 36.2 days), and IRF patients were more likely to reach 95% of their pre-fracture
motor FIM score by 12 weeks®

Leach et al have raised the possibility that the outcomes of rehabilitation for older
orthopedic patients may be better for some patients in managed care than in
fee-for-service systems. Lengths of stay can be shorter in managed care. Very few patients,
however, were included in this analysis (N = 3%)A more recent study directly com-
pared IRF and SNF outcomes for total joint replacement surgery. The study design was a
retrospective chart review on 87 pairs of patients who were matched for age, gender, type
of surgery, and FIM score at admission. Mean lengths of stay were shorter in the IRFs
(10.3 = 3.3 days versus 2 10.8 daysP < .005), and a larger number of IRF patients
were discharged to home (89.5% versus 79.B9%; .029). The mean locomotion score
and distance walked were greater as well for the IRF patightdore studies will help
clarify the respective strengths of SNF and IRF rehabilitation for joint replacements. One
ongoing study that will include 2400 patients is using practice-based evidence and the
Clinical Practice Improvement method. Results are expected in 2007.

One special population requiring a unique rehabilitation approach is older patients with
resolving acute medical or surgical conditions, multiple comorbidities, and severe
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deconditioning. The termslow stream rehabilitatiofhas been applied to programs caring

for these patients, usually for several months. These patients can get discharged to their
desired discharge locations, often to home. Predictors of successful discharge included
higher initial level of functioning, good vision, and having sufficient help at hdifie.
More research on these types of patients will be necessary to determine which ones will
benefit from a long period of inpatient care and progressive rehabilitation and which
patients are reaching end-stage disability for which purely compensatory management is
appropriate.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 13 (Levels B, AHypothesis-generating research followed by
hypothesis-testing research is needed to examine the effect of
changes in Medicare reimbursement changes on access to rehabili-
tation and the quality of rehabilitative care.

New Research Addressing This QuestionOne study examined nursing home rehabilita-
tion services before and after the establishment of the prospective payment system in the
state of Ohio. Rehabilitation services did decrease. The types of patients admitted to SNFs
changed and included more patients with chronic medical and surgical conditions. The
study found that patients less likely to receive any therapies before the prospective pay-
ment system was installed tended to get some therapies after it was in ffect.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 14 (Level A)Randomized trials are needed to investigate the
trade-offs of using less costly paraprofessionals to provide rehabili-
tation treatment, of using streamlined teams, and of using diverse
strategies for team coordination and communication.

New Research Addressing This QuestionRehabilitation providers during inpatient care
work as a multidisciplinary team. Team functioning and contribution to care are being
evaluated both within and beyond the field of rehabilitation medicine. In one study of
stroke rehabilitation, three of ten measures of team functioning were found to be signifi-
cantly associated with patient functional improvement—task orientation, order and organi-
zation, and utility of quality information. Patient length of stay was found to be associated
with a single measure of team effectivené$swith measures now available to assess
team functioning, ongoing research will be able to assess team functioning and evaluate
interventions to improve team effectiveness.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 15 (Levels B, AObservational studies followed by randomized
trials are needed to identify which conditions are best treated with a
team approach (eg, disability resulting from multiple medical prob-
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lems or a condition like stroke that causes multiple physical impair-
ments) versus which conditions are treated equally well by a single
provider (eg, disability due to a single condition causing a limited
physical impairment like osteoarthritis of the knee).

New Research Addressing This QuestionOur literature review found no studies evalu-
ating this issue directly.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 16 (Level A)Randomized controlled trials are needed to examine
whether specific kinds of resistive exercise, modes of exercise deliv-
ery, and combinations of treatments (eg, psychosocial intervention
plus exercise intervention) might enhance functional outcomes for
older persons, and which functional outcomes are affected to the
greatest extent.

New Research Addressing This QuestionA large number of studies of exercise have
been reported since publication New Frontiers.Description of these studies below is
organized as follows: first, the benefits of exercise, and then according to the types of
exercise studied—resistance, aerobic, balance, flexibility, and functionally based exercise.

There is substantial evidence that regular physical activity has a number of health ben-
efits, especially for community-dwelling older adults with or without chronic condi-
tions.®3 Physiologic changes associated with aging are similar to those seen with physical
inactivity and can, in many instances, be ameliorated with exercise. At the physiologic
level, exercise can improve aerobic capacity, increase maximal cardiac output, and reduce
resting blood pressure. Exercise can also translate into improving functional performance,
self-efficacy, and disability. Nevertheless, it should be noted that increasing physical activ-
ity and exercise do not always result in similar levels of increased function, as the relation-
ship between degree of exercise and physical function may depend on baseline levels of
function; those more deconditioned are able to benefit more from exercise than those
already at high levels of function.

Strength training has been a focus of considerable research in geriatrics and is consid-
ered the most established means of enhancing and maintaining function in older
adults.®*~"3 This is due, in part, to the strong evidence that muscle mass and strength
declines with age. Work has been done to characterize the underlying physiology behind
the change in muscle mass, but the cause of age-related decline in muscle mass,
sarcopeniaremains unclear. Much of the interest in resistive exercises has been generated
because they have been shown to improve a number of physiologic parameters important
to older persons, including insulin sensitivity, bone mineral density, aerobic capacity, and
muscle strength’*~"® Guidelines that correlate intensity of exercise and a particular level
of function will be useful for further research. Musculoskeletal injuries can occur, as was
shown in one study of high-intensity, home-based quadriceps resistance exercise in 243
frail older adults.”®

Studies indicate that muscle power may correlate better than strength with mobility and
function and thus may be a more sensitive indicator of a person’s mobility and furfion.
Muscle power, which is the product of force times velocity, is different from muscle
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strength, which is measured by the force exerted by the muscle. Muscle power seems to
decline more than strength with advanced age, but power seems to be responsive to exer-
cises that include velocity trainin§*—2*

Aerobic capacity is decreased in older adults, but this age-associated impairment can be
reversed through aerobic exercise. For example, Keysor and Jette report that 70% of
studies of aerobic conditioning in older adults showed improvements in aerobic capacity,
but the effect of aerobic exercise on body composition is less consi&teBiudies of
aerobic exercise for specific conditions commonly seen in older adults have demonstrated
beneficial effects. For example, a meta-analysis showed that aerobic exercise significantly
reduces systolic and diastolic blood pressure in normotensive and hypertensive older
adults.®> Aerobic and weight-bearing exercise as a method of rehabilitation for coronary
heart disease and increasing insulin sensitivity are additional exarfipigsHaykowsky
et al reported that aerobic exercise training improves relative peakd/much as strength
training in older women, although aerobic exercise did not seem as effective as strength
training for increasing muscle strengffi.With regard to long-term outcomes, a small
study found that benefits of 14 weeks of aerobic endurance training included improve-
ments in Vi@ max and body composition, but gains were reversed after 1 Yfdamay be
that, to optimally improve function, aerobic exercise should be combined with other forms
of training. One study noted that an exercise program consisting of endurance, strength,
balance, and flexibility training performed at a senior center had greater gains on perfor-
mance tests than home-based training, although motivation and compliance as well as
group support also may have influenced resdlts.

Balance exercises address multiple deficits, including muscular weakness, vestibular
dysfunction, and neurologic abnormality. These exercises are increasingly important,
given the clear association of poor balance, fear of falling, and actual ¥alBalance
exercises appear to be most effective when performed as part of a comprehensive ap-
proach. For instance, Tai Chi has been demonstrated as efficacious in lessening the inci-
dence of injurious falls, but the exact mechanism is unclear. Balance training in specific
conditions, like idiopathic Parkinson’s disease, can improve balance but is even more
effective when combined with strength trainiffg.For community-dwelling seniors, a
minimally supervised home-based exercise program improved dynamic balance 83.8%
14.4% in exercisers versus 11.5%23.7% in control persons. No differences occurred in
strength, gait speed, or cardiovascular endurance. The authors, citing other studies as well,
point out that meaningful improvements in functional performance, as measured by the
Physical Performance Test, can occur through improvement in balance in the absence of
increased motor strengtfft

Another randomized controlled outpatient exercise study for community-dwelling se-
niors involved exercises classes three times a week for 6 months and home exercise, then
classes just once a week during months 7 to 12 and home exercise, and then only home
exercises during months 13 to 18. Although balance was improved at 12 months, this
difference was lost by 18 months when participants were doing only the home exercise
program.®* This shows how easily gains from exercise can be lost. Further research will
eventually help clarify the ideal, minimal amount of exercise necessary to maintain ad-
equate balance as the body ages.

Isolated studies of flexibility in older adults remain limited. One creative line of re-
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search has evaluated hip flexibility in relation to gait. Gait studies in older adults, in those
who do and do not fall, are defining the contributions of static and dynamic hip range of
motion in changing walking patterns as people age. Standing hip characteristics are similar
in younger and older adults, but hip extension is decreased in older adults. The decrease in
peak hip extension appears to be a mostly dynamic phenomenon. Subtle hip flexion
contractures may contribute to the decred38®

The limitations of just increasing range of motion in frail older people were demon-
strated in one randomized controlled trial of exercise. Older volunteers, mean age 83
years, were randomized into an outpatient exercise program or a control home program
that included only range-of-motion exercise. All the participants were identified as frail by
scoring over 17 and under 33 on the Physical Performance Test. Range of motion im-
proved in major joint groups in the control group, but there were no other benefits in
overall function, balance, or walking’

Recent data suggests that specific task-based training may lead to better function more
effectively than specific exercises per se. The benefits of exercise are known to decline
once the exercise is stopped. One randomized controlled trial therefore focused on training
healthy older women by the use of exercises in movement patterns from daily activities.
These included moving with a vertical component, moving with a horizontal component,
carrying an object, and changing between lying, sitting, and standing positions. This pro-
gram was compared with a resistance-exercise training group and with a control group that
continued their usual daily activities. By the end of a 12-week training period, those who
were functionally trained maintained better daily activity performance than did those in
the control group. This gain persisted at 6 months after the training program ended as
well. ° The benefits from task training, in comparison with resistance training, depends
on the type of patient and the goals. For example, task training on reaching for stroke
survivors yielded better movements in more impaired persons, whereas those at a higher
level benefited more from resistive exercise trainitigThe importance of task training,
focusing on gait, in stroke rehabilitation has been highlighted by Horn et al and evaluated
in relation to balance self-efficacy?*°°These types of research are beginning to sort out
the complex relationships between functionally based task training and more specific ex-
ercise training.

A parallel to this concept of functionally based exercise for people with physical dis-
abilities has been observed in able-bodied persons. Physiologic benefits can occur from
changes in lifestyle physical activit}?**°?A person does not necessarily have to partici-
pate in a structured, vigorous exercise program in order to become more fit. Thus, activity
that is functionally based—»be it during a rehabilitation program or part of regular physical
activity—is beneficial.

Modification of This Question in Light of New Research: We recommend dividing this
guestion into two sections—general exercise interventions involving the whole person and
specific exercise interventions involving specific body systems (eg, muscle, tendons). It
should remain on the research agenda.

Rehab 17 (Level A)Randomized trials are needed on the health, func-
tional, and quality-of-life benefits of aerobic exercise in older per-
sons who are already disabled. The study population should be
homogeneous with regard to amount and type of disability, and
methodologic consideration should be given to how to deal with
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underlying medical conditions in the population and the differences
they might produce in response to exercise. The outcome measures
should be clearly specified; they might include physiologic param-
eters such as blood pressure, body composition, oxygen-carrying
capacity, measures of physical function such as 6-minute walk dis-
tance, self-reported difficulty with activities of daily living, and
measures of health-related quality of life like the Medical Outcomes
Study 36-item Short Form 36 (SF 36).

New Research Addressing This QuestionExercise training was found to be effective in
older adults with cognitive impairment and dementia in one meta-analytic retfgwve
found no reports of randomized controlled trials.

Modification of This Question in Light of New Research: We recommend keeping this
guestion on the research agenda without modification, as findings of such research are still
needed.

Rehab 18 (Levels B, AHypothesis-generating research (eg, databases,
cohort studies, case series) followed by hypothesis-testing research
is needed to examine the benefits of differing types of exercise for
specific conditions.

New Research Addressing This QuestionMusculoskeletal rehabilitation studies need to
compare exercise with other treatments, such as manual therapy or manipulation. For
example, one small randomized controlled trial compared manipulation therapy with exer-
cise therapy for painful osteoarthritis of the hip. After 5 weeks of therapy, twice a week,
pain reduction was found to be greater with manual therapy than with exercise therapy
(odds ratio 1.92, 95% confidence interval 1.30 to 2.60). This difference remained at 17
and 29 weeks later. However, in both treatment groups, equal numbers of patients went on
to receive total joint replacement surgefy* More work will be needed to sort out opti-

mal treatments. The goal of manual therapy is to loosen a tight joint capsule and surround-
ing tissues around an arthritic joint. This is the proposed mechanism for decreasing pain.
Perhaps a combination of manual and exercise therapy would yield better results.

More work on specific types of strengthening exercises will help determine
cost-effective approaches. For example, in one study of knee osteoarthritis, concentric
strengthening was compared with concentric-eccentric isokinetic training. Both were
found to reduce pain and increase function. Stair climbing and descending, however,
improved more in th