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ABSTRACT

Introduction: The growing prevalence of dementia calls for nonpharmacological interventions to
reduce negative quality of life effects for those living with dementia and their caregivers. Brain
and Body Fitness, a community-based collaborative group program, engages people living with
dementia and their caregivers through a combination of physical, cognitive, and socialization

strategies, to maximize health benefits for sustained functioning.

Methods: Using an adapted form of the Patient-Reported Outcomes Measurement Information

Multiple metanalyses review the pre-
ventive and/or management effects of high
and moderate physical activity for vari-
ous forms of ADRD.23 Additionally, the
use of cognitive stimulation therapy has
shown slower cognitive decline when uti-
lized in early stages of dementia.4 Further,
socialization has been recommended for

System (PROMIS) Applied Cognition tool, ex post facto data were collected from both participants

affected with Alzheimer’s disease and related dementias and their caregivers during 12 biweekly
sessions of the Brain and Body Fitness program conducted from 2017 through 2021.

Results: Brain and Body Fitness program participants were affected by 4 quality of life indicators:

anxiety, sleep, fatigue, and depression. Data reveal significant reductions in anxiety symptoms
and significant improvements in fatigue for affected participants. Anecdotally, the program dem-

onstrates nonsignificant trends of overall mood improvement.

Conclusions: Given the positive outcomes, communities may consider adopting a similar pro-

gram to provide additional support for participants.

INTRODUCTION

The use of medication to treat and/or cure underlying diseases
associated with Alzheimer’s disease and related dementias (ADRD)
has been researched with limited potential.! Given the scarcity of
effective medical treatments or interventions that prevent or cure
ADRD, there is a need to assess the effectiveness of nonpharmaco-

logical interventions and their impact on health outcomes.
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nonpharmacological treatment options for
those living with ADRD to minimize lone-
liness, isolation, and stress.5

Multimodal

gies combining physical, cognitive, and

engagement  strate-
socialization activities have been devel-
oped. This strategy, sometimes referred
to as Language-Enriched Exercise Plus
Socialization (LEEPS), is a program based
on a study from the University of Arizona
to engage people with ADRD to poten-
tially maximize benefits for sustained function and to slow cog-
nitive decline.

Costs of formal and informal care for those with ADRD are
significant. Outside of direct care provided, there are additional
costs to consider, such as time and potential loss of income for
informal (nonprofessional) caregivers (eg, spouse, adult child).
Nationally, the Alzheimer’s Association’ reports that over 11
million Americans provide unpaid care for people with ADRD,
providing an estimated 16 billion hours of informal caregiving
valued at nearly $272 billion. Without these informal caregiv-
ing efforts, many people would either not receive needed care or
would be required to pay.8 With informal caregiving also comes
relationship stressors,® and caregivers may experience varying
degrees of adverse effects on their psychosocial and physical
health.10

Consensus on how to measure quality of life (QoL) for those
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with ADRD is lacking.!! However, 4 functional QoL and mood
measures regularly appear in the literature: anxiety, depression,
sleep, and fatigue. A meta-analysis by Kuring et al'2 found an
association between the 4 most common forms of dementia and
anxiety, yet there is not clarity on whether anxiety is a causal risk
factor for, a prodromal symptom of, or comorbid with, a demen-
tia diagnosis. These same findings were revealed for dementia
and depression, though both anxiety and depression are often
underrecognized and untreated in those with ADRD and their
caregivers.!4 Identification of a diagnosis of depression and/or
anxiety is important for treatment to begin as early as possible
since meaningful clinical benefit has been shown for people with
ADRD.14

Another mood measure is related to sleep disturbance, which
has a significant impact on many areas of health, including but
not limited to incidence of depression, risk of infectious disease,
and occurrence and progression of major medical illnesses.!> Sleep
disturbances are prevalent in people with ADRD; lack of sleep
hygiene may precipitate the transfer to residential care for a person
with ADRD.16

The final mood measure is fatigue, which also is connected to
sleep disturbance.5 Carvalho et al5 hypothesized that fatigue may
be a clinical marker for accelerated brain aging. The connection
between brain aging and ADRD is noted such that fatigue, as a
mood measure, may be an appropriate indicator of QoL for those
with ADRD.17

In 2007, Arkiné developed a LEEPS program with success,
positing that there is a clinical rationale for providing these com-
bined interventions. La Rue et al'$ adopted this approach in 9
rural Wisconsin communities during 2010-2014 with encourag-
ing outcomes related to stability in cognition, mood, and physi-
cal performance. See Appendix for a summary of the LEEPS
program.

In 2017, the urban county of Eau Claire, Wisconsin, adopted
and adapted a LEEPS-based program. This collaboration between
the Aging and Disability Resource Center (ADRC) of Eau Claire
County and the Young Men’s Christian Association (YMCA) of
the Chippewa Valley was named the Brain and Body Fitness
(BBF) program. The BBF program is funded through grants,
the ADRC, and YMCA, and there is no cost to participate. The
BBF coordinator, an employee of the YMCA, utilized a LEEPS
instruction manual provided by the Wisconsin Department of
Health Services to develop a curriculum for BBE modifying the
LEEPS format to a group setting with multiple dyads of those
with ADRD (“participants with ADRD”) and their caregivers.
Over the course of 12 weeks, dyads attended two 90-minute ses-
sions per week led by the BBF coordinator and the BBF instruc-
tor, who also was employed by the YMCA. Following introduc-
tions, each session began with 10 minutes of group exercise and
10 minutes of cognitively stimulating activities for the dyads,
alternating between the two activities for a total of 60 minutes.
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Figure 1. Brain and Body Fitness Affected Participants’ PROMIS Scores
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Figure 2. Brain and Body Fitness Affected Caregivers’ PROMIS Scores
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The session concluded with 30 minutes of informal socializa-
tion. Additionally, the group occasionally met outside of class
for optional events in the community to enhance socialization.
This study explored 2 research questions: (1) Does the BBF
program impact functional QoL indicators for participants with
ADRD? and (2) Does the BBF program impact functional QoL

indicators for caregivers?

METHODS

Participant Recruitment and Data Collection

Following attainment of the Institutional Review Board approval
(#202221226), this study utilized ex post facto data collected
by the YMCA of the [area blinded] during the 12 biweekly ses-
sions conducted between 2017-2021 with 3 cohorts per year.
Recruitment was based on snowball sampling, and it was assumed
that only those who wanted to participate in the program did so.
The BBF program is advertised to the community through the
YMCA and ADRC. No records are kept related to those who may
decline program participation. The BBF program is targeted spe-
cifically to participants with ADRD who live in the community

(rather than a congregate setting).
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Data were collected from both participants with ADRD and
their caregivers. Participation was voluntary and required written
consent. Class sizes ranged from 6 to 25 participants. Data col-
lected by the YMCA did not include a report of diagnosis or sever-
ity of participantss ADRD.

Measures

The YMCA of the [area blinded] obtained data utilizing an
adapted form of the Patient-Reported Outcomes Measurement
Information System (PROMIS) Applied Cognition tool.1? The
PROMIS tool, modified by the YMCA, included several items to
assess 4 dimensions of mental health: anxiety, depression, fatigue,
and sleep quality. Participants responded using a 5-point scale
ranging from “0=never” to “4 =always.” Participants with ADRD
and caregivers individually (with rare exception an affected part-
ner required assistance from the caregiver) completed the modified
PROMIS tool before and after participation in the group program.
Cronbach’s alpha analysis determined that each subscale had good
to excellent reliability for both BBF participants with ADRD and
their caregivers. Specifically, anxiety (ADRD a=0.87 pre-score;
o.=0.84 post-score; caregivers a=0.84 pre-score; o0=0.81 post-
score) was measured by 4 items (eg, “My worries were overwhelm-
ing”). Depression (ADRD a.=0.92 pre-score; o.=0.95 post-score;
caregivers 0.=0.90 pre-score; 0.=0.84 post-score) was measured
by 4 items (eg, “I felt depressed”). Fatigue (ADRD a=0.94 pre-
score; ou=0.84 post-score; caregivers o.=0.93 pre-score; a.=0.91
post-score) was measured by 3 items (eg, “I felt run down”). Sleep
(ADRD o.=0.82 pre-score; o.=0.90 post-score; caregivers o.=0.89
pre-score; o= 0.88 post-score) was measured by 4 items (eg, “I had

poor sleep quality”).

Data Analysis Plan

For the primary outcomes analysis, quantitative data were avail-
able from multiple BBF cohorts from 2017 through 2021. This
resulted in data from 49 participants with ADRD and 38 care-
givers. Paired sample 7 tests were conducted, using 1000 boot-
strapped samples for calculation 95% (Cls) calculation and
effects size estimates, to compare pre-scores and post-scores
on the 4 PROMIS subscales. Note that this strategy does not
account for shared variance among the affected participant and
caregiver dyads, although sample size precluded dyadic statisti-
cal analysis. Additionally, informal qualitative feedback to query
the effectiveness of the program was solicited from the dyads via
email sent by the BBF program coordinator at the conclusion
of each cohort, most often with the dyads collaborating in their
written feedback.

RESULTS
Regarding the first research question about whether the group
program affects functional QoL indicators for participants with

ADRD, results demonstrated improvements across the course of
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the program in anxiety (4g=2.01; P=0.049; 4=0.29; 95% CI,
0.0005-0.4586) and fatigue (#48=2.29; P=0.026; 4=0.33; 95%
CI, 0.0478-0.4715) (Figure 1). Nonsignificant improvements
were found for participants with ADRD on depression (#48=0.65;
P=0.52; 4=0.09; 95% ClI, -0.1714-0.3344) and sleep (z48=1.28;
P=0.21; d=0.18; 95% CI, -0.1041-0.4715).

Results did not suggest that functional QoL indicators for care-
givers changed because of their program participation. No signifi-
cant changes for caregivers were observed in anxiety, (137=0.29;
P=0.771; d=0.05; 95% ClI, -0.2175-0.291), fatigue, (37=0.657;
P=0.52; d=-0.01; 95% CI, -0.1992-0.3903); depression
(137=-0.07; P=0.95; d=0.11; 95% ClI, -.2028-0.1896), or sleep
(137=0.72; P=0.47; d=0.12; 95% CI, -0.1659-0.3501) (Figure
2). Although no statistically significant improvements for caregiv-
ers were noted, informal qualitative feedback submitted via email
indicated that caregivers perceived several benefits from their par-

ticipation.

DISCUSSION

The BBF group community program is unique in its format in
that dyads consisting of participants with ADRD and their care-
givers met collectively within the community. Originally the BBF
program, hosted in Eau Claire County, began in 2014 under the
name of LEEPS and was based on incorporating physical exercise,
cognitive engagement, and social interaction—all of which have
been shown to impart positive benefit for those with ADRD.2
320 Small changes were made to the LEEPS program, and the
name was changed to BBF to better capture the program’s essence.
Anecdotally, participation in the BBF group program positively
impacts the dyads’ quality of life. Notably, the means for all 4
PROMIS scores—for both participants with ADRD and caregiv-
ers—were below the midpoint on the scales, suggesting good to
moderate functional QoL.

For participants with ADRD, statistically significant differ-
ences were noted as a result of BBF program participation on the
anxiety and fatigue PROMIS measures, and nonsignificant trends
toward differences were seen in depression and sleep. Practically,
participants with ADRD reported reductions in levels of anxiety
and fatigue from the beginning to end of the program. Similarly,
the nonsignificant trends suggest mean differences moving in the
direction of lowered levels of depression and sleep problems as
well. Since anxiety and depression may contribute to decreased
overall functioning and accelerated cognitive decline,?! results
illustrate the important benefits that participation in a group BBF
program might have for those with dementia.

The impact of the BBF group program is encouraging for those
who seek to attenuate decline in functioning. Additionally, with
an estimated 65% to 70 % of those diagnosed with dementia
experiencing symptoms of depression,?2 any mitigation of such
symptoms is beneficial. Participation in the BBF program may
provide one avenue of ADRD symptom reduction. Also encour-

267



aging are participants’ lowered fatigue levels throughout the BBF
program as increased fatigue may result in a more rapid progres-
sion of brain aging,> while lowering fatigue may assist in halting
and/or slowing brain aging. Lastly, maintaining or improving sleep
hygiene may increase the chance that a person with ADRD can
remain at home for a longer period instead of transferring to a
residential care setting.16

For BBF program caregivers, there were no statistically signifi-
cant improvements on the PROMIS scales; however, qualitative
feedback submitted via email indicated that caregivers perceived
several benefits from their participation with their affected loved
one, one of which appears to be social connections.

Social connections impact health. Holt-Lundstad noted
humans are “wired” to be social, such that our brains and bod-
ies expect proximity to others.”23%251 Social “disconnections” may
“influence multiple health outcomes™3%259 and chronic inflam-
mation has been hypothesized as contributing to cognitive health.
There is growing evidence that loneliness from social disconnec-
tion affects health as well.24 Biddle et al noted that “older adults
with less frequent social contact and community activities expe-
rience more rapid cognitive decline and increased incidence of
dementia.”? Given the increasing evidence that social connections
positively impact health, the BBF group program—with its social-
ization emphasis—may be an important intervention for all aging

adults, regardless of the presence of ADRD.

CONCLUSIONS

Given the group approach in a community setting, the Brain and
Body Fitness group program is a unique multimodal intervention.
The program hypothesizes that this approach of combining physi-
cal exercise and cognitive stimulation in a group setting will have
positive effects on cognitive and physical health for persons with
ADRD and their caregivers.

Analysis of PROMIS data indicated that participants with
ADRD experienced significant decreases in anxiety and fatigue
across the duration of the BBF program and slight, but nonsig-
nificant reductions in depression and increases in sleep quality.
Data did not indicate any changes of these outcomes for caregiv-
ers. However, in anecdotal communications with program staff,
caregivers have reported stress relief, appreciation for social inter-
action, and a place where they can find support from other care-
givers. It is also reassuring that reported levels of depression were
very low for participants with ADRD and caregivers at both time
points. It should be noted that, in the absence of a control group,
we cannot be certain that the positive changes across time among
participants with ADRD were due only, or primarily, to participa-
tion in the BBF program. However, the typical course of ADRD
entails reductions across time. Results of this analysis are encour-
aging and warrant further research through continued community

collaboration.
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