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ABSTRACT

BACKGROUND AND PURPOSE: The global impact of dementia demands a response from researchers and clinicians to not only assist
with prevention and a cure, but also to assist in the management of symptoms related to this progressive disease. The purpose of this case
series is to highlight the participation of 3 individuals with varying levels of dementia in a moderate-intensity functional exercise program.

INTERVENTION: The intervention, developed using principles from exercise science and a Strength-Based Approach, consisted of 24 ses-

sions of moderate-intensity exercises delivered in participant’s home.

OUTCOMES: Each participant completed a pre- and post-assessment including gait speed, strength, balance, depressive symptoms, cog-
nition, and perceived difficulty with activities of daily living. Despite various clinical presentations, each participant successfully completed

all 24 sessions with noted improvements in at least two measures.

DISCUSSION: These findings highlight the flexibility of using the Strength-Based Approach to enhance participation in a standardized exer-

cise program.
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Introduction

Worldwide, an estimated 48.6 million individuals lived with
dementia in 2015, with numbers doubling every 20years to
131.5million in 2050.! Individuals with dementia (IWDs)
experience cognitive and functional deficits, as well as declines
in psychological well-being. Most dementias result in slow and
steady decline over several years, resulting in the potential for
increased dependence on caregivers as well as cost to the
healthcare system with worldwide costs of US$818 billion in
2015.) By the age of 80years, 75% of individuals with
Alzheimer’s disease, which is the most common dementia type,
will require placement in a long-term care facility as opposed to
4% of the general population.? The global impact of dementia
demands a response from researchers and clinicians to not only
assist with prevention and a cure, but also to assist in the man-
agement of symptoms related to this progressive disease. There
is no cure for dementia and no evidence that the current medi-
cation regimens effectively halt the progression of the illness;
therefore, there is a need for efficacious non-pharmacological
intervention protocols that facilitate IWDs’ independence and
psychosocial well-being. Exercise programs (eg, walking, swim-
ming, weight-lifting, balance) are one such example of non-
pharmacological interventions that may be extremely effective
in maintaining independence, improving psychosocial well-
being, and supporting physical and cognitive health. In addi-

tion, many exercise programs are inexpensive, easily accessible,

and allow participation by IWDs later into the disease process.
However, few studies to date have evaluated exercise programs
developed specifically for IWDs.

Moderate-intensity exercise has been found to differentially
affect multiple domains including cognition,?® functional status,*
as well as various aspects of psychological well-being® in both
healthy older adults and those with dementia. IWDs have a
higher rate of functional mobility problems and falls.> These
mobility problems are usually related to functional limitations
such as gait and balance, which can be common in older adults
with cognitive impairment.5%10 These deficits in functional
mobility, balance, and gait can be partially responsible for
declines in functional performance, institutionalization, and the
increased risk of falls.”11:12 Identifying strategies to combat these
declines is crucial in maximizing a person’s independence and
optimal participation in daily activities. Improvements in
domains of strength, balance, and gait may reduce dependence
on caregivers as well as delay or prevent the need for transfer into
a long-term care facility. For example, gait cadence has been
found to predict falls in patients with Alzheimer’s disease'! while
walking speed has been found to be associated with transfer
from assisted living residence to a skilled nursing facility;!?
therefore, it is possible that improvements in walking speed
through exercise could allow an IWD to “age in place” longer.

From a rehabilitation perspective, issues pertaining to fall
risk, gait speed, balance, and strength are specifically addressed
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by physical therapists. Moreover, physical therapists are experts
in movement science and exercise prescription; therefore, they
play a pivotal role in assisting in the proper implementation of
an exercise program with IWDs. However, IWDs can pose
unique challenges to physical therapists due to the changes in
cognitive function associated with the neurodegenerative ill-
ness. Therefore, it is imperative for physical therapists to pos-
sess the necessary skills to best serve this patient population.

A key factor identified as relevant to the success of rehabili-
tation outcomes is the role of patient participation. Specifically,
research has found rehabilitation participation mediates the
relationship between cognitive impairment and rehabilitative
outcomes.'® This is an extremely important finding giving that
IWDs may not be able to self-motivate and/or engage in com-
plex rehabilitation programs that require new learning due to
their cognitive impairment. Therefore, it is crucial that
researchers and clinicians identify the best practices in facilitat-
ing optimal levels of participation for IWDs throughout the
continuum of care, especially in the rehabilitation process.
IWDs would benefit the most from exercise programs that (1)
target IWDs specific rehabilitation needs; (2) incorporate
strategies that mitigate the impact of cognitive impairment;
and (3) facilitate active participation and engagement.

The purpose of this case series is to highlight the participa-
tion of 3 individuals with varying levels of cognitive impair-
ment in a moderate-intensity strength and balance functional
exercise program that was developed using principles from
exercise science'»" and the Strength-Based Approach.'6?
Principles from exercise science were used to ensure IWDs
received the adequate dosage necessary for improvement. The
Strength-Based Approach was implemented to address the
unique needs of IWDs, including reducing barriers associated
with cognitive impairment (ie, reliance on short-term mem-
ory); facilitating exercise goals by utilizing intact cognitive pro-
cesses (ie, procedural memory); and maximizing engagement
and participation. The Strength-Based Approach provides
researchers and clinicians a framework for understanding and
identifying the remaining abilities of IWDs!® and how to
maximize successful outcomes in the domain of physical
performance.1”18

Case Description
Participant history

Each of the 3 participants discussed in this case series lived in
the community with their spousal caregiver and had been diag-
nosed with Alzheimer’s disease. Participants were referred to
the research project through involvement with local chapters of
Alzheimer’s Association and were randomly assigned to the
intervention condition (for results of the randomized control
trial, please see [Dawson et al., 2019]).17 Participant character-
istics are summarized in Table 1. These participants were cho-
sen for this case series due to the varying characteristics in age,
gender, physical stature and condition, and cognitive status.

Individuals did not have any musculoskeletal or neuromuscular
conditions that would preclude them from participating in a
moderate-intensity exercise program. Participants’ primary
care physicians were notified of participation in the program.
The participant in Case 1, a 79-year-old woman with mild
symptoms of dementia (Mini-Mental State Examination
[MMSE] =22), lived with her husband in a single-story con-
dominium. She reported that she used to walk a lot for recrea-
tion but does not as much anymore, but her husband loves to
ride his bike around the neighborhood. She reported not par-
ticipating in any regular exercise the month prior to the pro-
gram. She was still able to care for herself and assisted her
husband with shopping, cooking, and cleaning activities as his
physical health was not the best. She was very social and loved
to visit with family in the area. The participant depicted in
Case 2, a 75-year-old male with severe symptoms of dementia
(MMSE =11), lived with his wife in a single-story home with
a basement and required constant assistance for all of his basic
activities of daily living (ADLs) due to his cognitive status. He
enjoyed watching sports and working on puzzles with his wife.
His wife reported some occasional wandering behavior and
difficulties attending to tasks. She was still able to take him
with her on shopping trips and out to restaurants. He attended
a day program for IWDs a few times per week and participated
in approximately 20 min/week of regular exercise in the month
prior to the study. The participant in Case 3, a 63-year-old
male with moderate symptoms of dementia (MMSE=17),
lived in the community with his wife in a single-story home.
He was still very active in the community and had a newborn
grandson who lived nearby. He reported working out approxi-
mately 120 min/week at the local senior center including
weight training. He still golfed with his friends, tended to the
garden at home, and traveled to see his family in other states.

Baseline assessment

A physical assessment was completed for each participant prior
to initiation of the moderate-intensity exercise intervention
including comfortable and fast gait speed via the 8-foot walk
test,%2! lower extremity via 30-s chair stand test,?->* and bal-
ance via the modified Berg Balance Scale (m-BBS).6'2 In
addition, each participant completed the Geriatric Depression
Scale (Short Form)?26 to examine depressive symptoms and
the Trail Making Test—Part B (TMT-B)?"8 to assess execu-
tive function. Finally, each participant completed a 16-item
self-report tool?*3! to assess their perceived difficulty with
both instrumental and personal ADLs. Baseline performance
is summarized in Table 1.

Overall, at baseline, these participants demonstrated mini-
mal to no deficits in strength?* and balance; however, all had
comfortable and fast gait speeds that were well below pub-
lished normative data for age and gender.?0 At baseline, none
of the participants revealed depressive symptoms above the
recommended cut-off of 5 points.?® Two (cases 2 and 3)
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Table 1. Participant information.

CASE 1

BASELINE FOLLOW-UP
Age (years) 79
Gender Female
Height (in) 62
Weight (kg) 46.2
MMSE, max 30 22
Health conditions 6
Self-rated health 3 2
Geriatric Depression Scale (Short Form) 2 10
Trail Making Test (B) 2:47 7:39
Gait speed, comfortable (m/s) .66 .58
Gait speed, fast (m/s) .98 1.482
Chair Stand Test (reps) 15 172
Modified Berg Scale, max 44 44 44
Perceived ADL Scale, max 48 13 10

CASE 2
BASELINE FOLLOW-UP BASELINE FOLLOW-UP
75 63
Male Male
N/T 72
N/T 96.2
11 17
1 1
1 1 2 3
4 1 2 7
Unable Unable Unable 21:29
.88 .59 .78 .862
1.33 1.692 1.41 2.412
15 11 32 352
37 42a 44 44

0 1 13 13

Abbreviations: ADL, activities of daily living; MMSE, Mini-Mental State Examination; N/T, not tested.

Self-rated health=0 (poor) to 3 (excellent).
aClinical meaningful change in performance.

participants were unable to complete the TMT-B due to their
cognitive limitations while case 1 completed the TMT-B in
2min and 37s indicating no significant deficits in her execu-
tive function at baseline. All participants had different percep-
tions of their overall health, ranging from 0 being “poor” to 3
being “excellent,” while all perceived minimal to no difficulty
with their ADLs.

Intervention

The intervention was a moderate-intensity home-based
functional exercise program consisting of strength and bal-
ance exercises.!® The functional strength and balance pro-
gram was delivered individually in the participants’ home by
a board-certified geriatric physical therapist twice weekly
for 12 weeks. Each session was composed of 4 elements: (1)
Review, which examined results from previous sessions and
identified of barriers to exercise completion reported by car-
egiver or IWD; (2) Education, which initially outlined the
purpose of the intervention and provided subsequent educa-
tion to improve adherence; (3) Planning allowed the utiliza-
tion of available implementation strategies, based on the
Strength-Based Approach Judge et al.,'® to overcome barri-
ers reported by the IWD or caregiver; and (4) Activity, which
delivered a tailored functional strength and balance program
based on the participant’s functional status. The develop-
ment of the intervention protocol was guided by principles

from exercise science'»'> and the Strength-Based Approach
Judge et al.,'¢ allowing for a structured, standardized inter-
vention protocol that is flexible to the needs of the individual
participant each session. In the larger study, the intervention
was found to be highly acceptable and feasible by the partici-
pants and the exercise practitioners via adherence, tolerance,
and individual session evaluations highlighting engagement,
fidelity to the protocol, confidence, and enjoyment.1”-18 This
was consistent from the beginning of the intervention
throughout the 12 weeks.

Initial starting exercises were determined by placing par-
ticipants in a Physical Function Group based on initial walk-
ing performance as developed by Littbrand et al. (see Table 2).
All 3 participants were placed in Physical Function Group 1
throughout the intervention, which indicated they could “walk
without any physical support or supervision.” The therapist
and participant chose initial starting exercises based on this
initial performance. Due to the high-level baseline of each
participant, the exercise categories included higher level func-
tional exercises (Categories A and B) to challenge the partici-
pant. Category A included static and dynamic balance exercises
in combination with lower-limb strength exercises, such as
step-ups, sit to stand, forward or side lunges. Category B
included dynamic balance exercises while walking, such as
stepping over obstacles, tandem walk, tossing ball in air while
walking.
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Table 2. Physical Function Group and recommended initial exercise categories.

PHYSICAL FUNCTION GROUP2 RECOMMENDED CATEGORIES IN THE COLLECTION OF EXERCISES

Walking without any physical
support or supervision

A. Static and dynamic balance exercises in combination with lower-limb strength exercises

B. Dynamic balance exercises in walking

Walking with supervision or minor A. Static and dynamic balance exercises in combination with lower-limb strength exercises
physical support from 1 person

B. Dynamic balance exercises in walking
C. Static and dynamic balance exercises in standing

Walking with major physical support C. Static and dynamic balance exercises in standing
or not able to walk

D. Lower-limb strength exercises with continuous balance support
E. Walking with continuous balance support

aThe participant’s need for personal support when walking a short distance (5-10m) without walking aid.2®

Table 3. Use of implementation techniques based on Strength-Based Approach.

STRENGTH-BASED
APPROACH TECHNIQUE

POTENTIAL BARRIERS COGNITIVE STRENGTH

BEING USED

EXAMPLE OF APPLIED TECHNIQUE

Keeping it short and
simple (KISS)

Frustration; inability to complete
activity properly

Procedural memory;
language
comprehension

Reducing verbal cuing during instructions

Eg, “Get up off of the floor” instead of “Roll
over on your side and use your right hand
and forearm to push up from the floor so
you can stand up”

External memory aids Poor adherence despite willingness
to participate; repetitive questions
or demonstration

Simple attention; reading  Use of calendars; use of written
instructions for exercises; use of visual
cues (spots) for foot placement
Learning by modeling Frustration; inability to complete

activity properly

Procedural memory;
visuospatial functioning

Demonstrating activity with participants
instead of relying on verbal cues only

Allowing IWD to choose
activity

Boredom; poor adherence Procedural memory Giving IWD choice of 2 possible activities

Using familiar activities or Boredom; poor adherence; inability Procedural memory

hobbies in exercise to complete activity properly

Abbreviation: IWD, individual with dementia.

To account for needs of this special population, strate-
gies from the Strength-Based Approach were included in
the protocol design to enhance the implementation of the
intervention (Table 3). A few examples of these strategies
within these 3 cases included using an external memory aid
(dots on floor) to assist with foot placement during a lunge
exercise; always giving the individual a choice of 2 exercises
to allow them to choose a more preferred activity (eg,
“would you rather do step-ups or sit to stand this time?”);
cuing using one- to two-step commands such as “Charlie,
get down on the floor. Okay, get back up.”; and modeling
each exercise prior to completion. Many of these strategies
were integrated into the protocol (eg, modeling and giving
2 choices) while others were used as needed to overcome
barriers by the participants (eg, targets on ground during
lunges).

Over the first 2weeks of the program, a 15RM (repetition
maximum) was targeted to allow acclimation to exercises and
act as a build-up process.3>3? This intensity is representative of
50% of an individual’s 1RM. Target intensity of strength exer-
cises following this initial phase ranged from 8RM to 12RM,
representing 60% to 80% of a 1RM,; therefore, as more repeti-
tions were completed, the exercise intensity was increased
appropriately. Once the participant was able to complete more
than 12 repetitions of a particular strengthening exercise, the
intensity was increased either by addition of a weighted vest,
weighted belt, or medicine ball, or increased by progression of
activity (eg, progress to floor to stand tasks). For example, in
Case 1, she began at the initial session with a body-weight for-
ward lunge completing 15RM then, over time, was able to
complete at 20RM in subsequent sessions; therefore, she held a
medicine ball for completion of 15RM, which required
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continued progression to 10-pound weight vest. Once she was
able to complete the appropriate repetitions, this was pro-
gressed to a body-weight walking lunge in the hallway. She
eventually increased to completing the walking lunge with a
20-pound weight vest. Intensity of balance exercises was altered
by variation of base of support or increased compliance of sur-
face to continue to challenge the participant’s postural stability.
For example, lateral hopping was initiated on a firm surface,
then progressed to a compliant surface once the participant did
not report a challenge.

A representation of the exercise sessions for the 3 case stud-
ies is outlined in Table 4. All 3 cases demonstrated a progression
of strength and balance activities throughout the sessions as
indicated by either completing more challenging exercises (eg,
lunge to walking lunge; progression to floor to stand exercises;
addition of dual-task component) or increased difficulty of
same exercise (eg, addition of medicine ball or weighted vest;
progression from firm to compliant surface). All of these pro-
gressions were completed without significant concern of injury
due to the systematic progression using the multiple RM
method of measuring intensity in the strength exercises. It is
noteworthy that cognitive status did not hinder participation in
the moderate-intensity program since the program was devel-
oped with the needs of IWDs in mind. For example, Case 2
who had severe cognitive impairment (MMSE =11) was able to
successfully complete moderate-intensity strengthening and
balance activities including weighted floor to stand exercises
(with 15-pound weight vest), weighted sit to stand exercises (up
to a 25-pound weight vest), plyometric jumping (with 14-pound
weight belt), hopping, and tandem walking. This success was
likely due to conceptual frameworks that guided the develop-
ment and implementation of the exercise program. Specifically,
the principles of exercise science that guided the incremental
increases in dosage ensuring that participants met the mini-
mum requirements to promote beneficial adaptations. In addi-
tion, the use of functional exercises was critical in the success of
the program, which allowed participants to challenge the entire
neuromuscular system relying on procedural memory, which
aligns with tenets from the Strength-Based Approach.

These cases also highlight the importance of individualized
and tailored programming in older adults. Continually re-
assessing intensity enabled researchers to ensure that a moder-
ate intensity was achieved throughout the program in all cases.
This was paramount to achieve significant change in perfor-
mance as outlined by the principles of exercise science. For
example, Case 1 (a 79-year-old, 62-inch, 46.2-kg female) ini-
tially progressed from a body-weight lunge at 15RM to a walk-
ing lunge using a 12.5-pound weight vest for I0RM at session
12. At the final session, Case 1 had progressed to a walking
lunge with a 20-pound weight vest for 12RM. This dramatic
example demonstrates that IWDs can actively engage and par-
ticipate in a moderate-intensity exercise program in a mean-
ingful and important way that improves functional abilities,

which are vital to maintaining one’s independence and overall
physical health. Furthermore, the significant improvement in
functional ability is important as previous research has directly
tied strength, balance, and mobility to fall risk and institutional
placement.”1%12 This example also highlights how researchers
and clinicians can develop and implement programs for IWDs
that are successful, and that researchers and clinicians cannot
make assumptions of an individual’s ability based solely on
physical stature or cognitive ability.

Outcomes

All participants in this case series noted improvements in at
least two physical performance assessments (Table 1) demon-
strating that despite inter-individual differences in age, gender,
height/weight, cognitive status, and health status, the standard-
ized but flexible moderate-intensity exercise protocol was ben-
eficial to these participants. Case 1 demonstrated a 0.5m/s
improvement in fast gait speed and an increase of 2 repetitions
on the 30-s chair stand test, which are both clinically meaning-
ful when compared with minimal detectable change (MDC)
scores of 0.14 m/s for fast gait speed3* and 2 repetitions for the
chair stand test.3> She scored at the maximum of 44 on the
m-BBS at baseline; therefore, due to ceiling effects, there was
no change documented. In addition, she noted a significant
decline in performance on the TMT-B of almost 200% and
had an increase in depressive symptoms of 8 points (from 2 to
10) on the 15-point scale, which prompted a referral to her
primary care physician. These changes did not hinder her abil-
ity to complete all 24 sessions of the intervention.

Following completion of 24 sessions, Case 2 demonstrated
an increase of 0.36 m/s in fast gait speed, which also exceed the
MDC value of 0.14 m/s3* along with a 5-point improvement
on the m-BBS from 37 at baseline to 42 at completion. While
no MDC is available for the m-BBS, a value ranging from 4
points to 6.5 points was found meaningful in the original Berg
Balance Scale3637; therefore, it is likely that a 5-point change in
a shorten measure may be clinically relevant to aid in improve-
ments in daily activities, such as walking, as well as potentially
reduce his risk for falls. This participant had a 3-point decrease
in depressive symptoms (from 4 to 1) on the 15-point scale
over the 12-week period and was unable to complete the
TMT-B at the follow-up assessment.

Finally, Case 3 demonstrated improvements in both comfort-
able and fast gait speeds of 0.08 and 1.0 m/s, respectively, following
completion of the 24 sessions. These were both over the MDC
values of 0.04m/s for comfortable gait speed®® and well above the
MDC value of 0.14m/s for fast gait speed.* In addition, he expe-
rienced an increase of 3 repetitions in his 30-s chair stand test,
which is better than the MDC value of 2 repetitions.® As in Case
1, he experienced an increase in reported depressive symptoms
over the 12-week period from 2 to 7 on the 15-point scale.

In addition to the quantitative acceptability and feasibility
data of the larger study, anecdotally, the participants and
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caregivers highlighted in this case series enjoyed their time in
the intervention. One caregiver stated the intervention gave
her respite as her husband was highly engaged during each ses-
sion and seemed satisfied for the remainder of the day; there-
fore, had less wandering-type behaviors. Another caregiver said
she did not have to “hold on” to her husband as much when
they were out in the community. He appeared more steady
especially in parking lots and going up and down curbs.

Discussion

Individuals with dementia of varying age, cognitive status, and
physical stature were all able to benefit from a moderate-inten-
sity functional strength and balance program that presented
with a standardized but tailored protocol to ensure adequate
dosage of exercise but allowed individualization based on the
inter-individual difference of each participant. This case series
supports previous research that when dosed appropriately,
moderate-intensity exercise can be beneficial in IWDs*#2 and
highlights the individual nature of implementation of such a
protocol that is still rooted in principles of exercise science.
This also demonstrates the continued utility of exercise as a
critical intervention for the management of symptoms of
dementia. Currently, no medication has proven neuroprotective
benefits against dementia nor have the physiological benefits of
moderate-intensity exercise been mimicked pharmacologi-
cally.#041 Moderate-intensity exercise is accessible to IWDs
later into the disease process than many cognitive rehabilita-
tion techniques as it relies heavily on cognitive domains, such
as procedural memory, which remain intact late into the disease
process.?”#2~4 This case series highlights the use of standard
but flexible exercise protocol that was able to be tailored to
individuals of differing cognitive and physical abilities. These
findings demonstrate the pivotal part a physical therapist,
known as experts in functional exercise, could play in maintain-
ing the functional independence of IWDs regardless of the
stage of their disease.

The outlined program consisted specifically of functional
lower extremity strength and balance activities; therefore, these
are the outcomes that should demonstrate a high level of
improvement. These outcomes are key in the overall functional
ability of older adults as they are key modifiable risk factors for
falls, dependence, and potential institutionalization. Gait speed
been described as a function of strength and balance;* there-
fore, improvements in fast gait speed are most likely due to
the contributions of strength and balance gains. These results
support previous literature highlighting exercise with
IWDs resulting in improved functional performance.*36:46:47
While this strength and balance intervention intended also to
have impacted cognition and psychosocial well-being, no effect
was noted in these 3 cases. Previous studies have revealed that
strengthening can improve cognition through changes in hor-
monal levels, specifically, insulin-like growth factor-1 and
brain-derived neurotrophic factor; however, these findings also
conclude that a combination of strength and aerobic training

has more impact on cognition.3#48 This and most other exer-
cise programs are designed to differentially affect one or two
outcome measures (eg, strength, balance, depression); however,
it would be most impactful to affect multiple outcomes simul-
taneously. Therefore, it is possible that a more diverse multi-
component intervention might be needed to impact a large
variety of outcomes, such as including an aerobic exercise
component.

In addition, while these case studies were not a result of
physical therapy interventions, specifically, research has
found that participation in rehabilitation has mediated the
relationship between cognitive impairment and rehabilita-
tive outcomes.! Therefore, it is possible that using similar
implementation strategies guided by the Strength-Based
Approach may improve participation in rehabilitation ser-
vices, which can potentially improve outcomes for IWDs
following therapy. This is supported by a recent study outlin-
ing barriers and motivators to physical activity for IWDs
stating in the early stages, patients and their caregivers
focused on positive characteristics that are largely unaffected
by the disease process,* which aligns well with the guiding
principles of the intervention. These results highlight the
need to implement evidence-based protocols that are
grounded in research and science as well as using individual-
ized and tailoring plans of care to ensure adequate dosing for
each individual throughout an episode of care, which can
help counteract the numerous barriers that were outlined by
the physiotherapists.** Using principles from a theoretical
basis such as the Strength-Based Approach can allow reha-
bilitation professionals to individualize their therapeutic
intervention to the needs of each patient while still adhering
to exercise science and rehabilitation principles. It places an
emphasis on the individual’s abilities that can improve
engagement through the trajectory of the illness. This
approach would not require a complete change in the clini-
cian’s approach to patient care, but rather an adjustment in
thinking to better align with a patient needs.

Future directions of research

One of the benefits of case series research design is its ability to
identify needs for future research. These 3 cases certainly con-
tribute in that capacity with the potential for future studies. It
would be beneficial to identify whether caregivers could be
trained to assist in implementation or supervision of the exer-
cise program to allow for a wider use of this type of program.
Caregivers were available for all sessions and participated when
needed for balance activities. Anecdotally, caregivers expressed
enjoyment in being able to see their loved ones participate at
such a high level in an exercise program and asked many ques-
tions about continuation of the activities following the inter-
vention. An Otago-based home exercise program instructed
caregivers to monitor a home walking program as well as cor-
rect performance of standing exercises®’; therefore, it is feasible
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that with proper training and education, a caregiver could
deliver the intervention with support from a rehabilitation or
exercise specialist. This education and support could reduce
any potential increases in caregiver burden that may arise from
this additional activity while allowing the caregiving dyad to
enjoy the potential benefits of maintaining this higher level of
physical function.

As mentioned previously, modifications of the intervention
may allow more impactful results across various domains. For
example, the addition of an aerobic component may allow ben-
efits to be seen in cognition or depression while the addition of
cognitive rehabilitation strategies or caregiver education may
allow for a more holistic intervention affecting psychosocial
outcomes for both members of the dyad. More research is
needed in these areas to determine these potential effects.

In closing, findings from this article address several
important issues. First, individuals with varying levels of
cognitive impairment were able to successfully complete a
moderate-intensity exercise program and improved on key
functional outcomes. The selected conceptual theories were
extremely important in the development and implementa-
tion of the intervention protocol. Principles from exercise
science ensured the correct dosage of the protocol was
received and the Strength-Based Approach ensured the spe-
cialized needs of IWDs were addressed by capitalizing on
remaining abilities (ie, procedural memory) and mitigating
impaired abilities (ie, use of external memory aids and com-
munication strategies). These promising findings highlight
the importance of developing interventions that directly tar-
get the care needs of IWDs and including implementation
strategies that facilitate active engagement and success across
the illness continuum.
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