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ABSTRACT
EXAMINING MEDIATORS TO PHYSICAL ACTIVITY AS A LINK TO

INTERVENTIONAL EFFORTS AIMED AT INCREASING ACTIVITYLEVELS
AND IMPROVING PHYSICAL FUNCTIONING IN OLDER ADULTS

by
Christopher J. Dondzila
The University of Wisconsin-Milwaukee, 2013
Under the supervision of Scott J. Strath, Ph.D.

The number of older adults living in the Unitedt8sais growing at an
increasingly rapid rate, and is host to a high alevwce of chronic diseases and physical
impairments. Physical activity and exercise hasenbshown to be beneficial in
impacting such conditions, yet the majority of alddults remain inactive. The purpose
of this dissertation was to employ a sequenceusfiss to investigate mediators to
physical activity, leading to an intervention te@ease activity and promote health.

The purpose of Project VOICE was to examine whedlagareness and utilization
of community resources to promote physical actigitg exercise differed by residential
spatial tiers of increasing distance from the resest Results showed that
approximately 50% of the sample was aware of theuees, yet utilization rates
fluctuated around a paltry 3% (there were no diifiees across spatial tiers). The most
notable barriers that influenced participation wieterest in resources available, current
health status, and transportation to and from comitywwesources. Efforts are warranted
to increase interest in using such resources, adéigeloping interventions that

overcome noted barriers.
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Extending upon the results of Project VOICE, ProR&CE employed a home-
based intervention aimed at increasing physicaliacand engagement in exercise, to
improve physical functioning levels in community-elng older adults. An enhanced
physical activity prescription of daily step goélscreasing 10% weekly) and resistance
band exercises was provided for the interventi@ugy compared to a standard of care
group who were prescribed 10,000 steps/day. Tieeviention group significantly
increased the amount of steps taken daily, compartdte standard of care group, and
improved physical functioning. These results warkanced within those who had
greater compliance to the prescribed interventinyever, this included only 25% of the
total group sample. Future studies should inceutfrger sample size and a longer study
design with follow up measurements, focusing onromajmg intervention adherence.

Considering the low utilization of community resoes for physical activity and
exercise, a low-cost, home-based intervention wasessful in increasing physical
activity and improving physical functioning, demtmasing the potential and advantages

of programs easily translatable into everyday life.
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CHAPTER I: INTRODUCTION
Background

The demographics of the United States have shiéiedrkably over the course of
the previous century. Namely, the proportion afsthaged65 years of the total
population has dramatically risen, resulting inoaerall increase in the number of older
adults. In 1900, the older adult population cosguli4% of the population, increasing to
13% in 2000, and is projected to reach 20% by 2050ch trends are largely attributable
to advancements in medical care and associateddkgyy, which have resulted in a
longer lifespan. Additionally, there have beenestsed spikes in birth rates at various
points in the past century that have also conteithtid the current “graying of America.”

The growth of the older adult population is accampd with important societal
implications. In particular, the dramatic risetre number of older adults will place an
increased demand on public health and medical@viHealth care expenditures are
particularly high in the older adult population.edio degenerative health and the
associated emergence of chronic diseases and iomzdjite. heart disease, diabetes,
hypertension, hypercholesterolemia, obesity, caracet osteoporosis). Overall, 88% of
older adults have one chronic disease, and 65%taaver more (King, Rejeski, and
Buchner, 1998; Lehnert et al., 2011). Providingedar these ailments carries a great
economic burden, with an estimated 75% of healta eapenditures spent on treatment
of chronic diseases (Thrall, 2005). One of thetmosable effects of chronic diseases is
the associated decrease in physical functionibg dstimated that over 40% of those
with at least one chronic condition experience fiomal limitations (Federal Interagency

Forum on Aging-Related Statistics, 2008). Phydigattioning can be described as the
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ability for a person to engage in activities, irtthg personal care, and has been shown to
decline with increasing age. Often, this is categal as activities of daily living (ADLS)
and instrumental activities of daily living (IADLsyvhich consist of tasks necessary for
self-maintenance and care, transportation, and tdkks engaged in throughout the day.
Approximately 3.5% of those aged 65+ years reptiring assistance in their personal
care, and this amount increases to 11.0% of thgse 85+ years (United States
Department of Health and Human Services, 2011)neSof the main concerns
associated with decreased physical functioningheeéncreased reliance on medical
intervention, the necessity for others to providsistance in daily activities, and
decreasing one’s overall health, which can leddrtted modifications to one’s lifestyle.
Physical activity has long been acknowledgedt®associated health benefits.
As the field of scientific investigation has growrore complex, the understanding of
how physical activity benefits a slew of health dibions has grown tremendously.
Regular physical activity has been shown to bea¢ibus in ameliorating disease
symptoms in diagnosed individuals, and in overadlpntion of disease diagnosis
(Haskell et al., 2007). The benefits of physiahaty span various physiological
mechanisms, contributing to a better overall qualftlife and affecting biological
mechanisms associated with numerous common checonditions, including coronary
heart disease, peripheral vascular disease, hyjeia, hypertension, obesity,
diabetes, and osteoporosis (Nelson et al., 20Bdjthermore, an estimated 50% of the
age-related decline in functioning that leads &adility may be preventable through
physical activity intervention (Jackson, Beard, Y& Blair, 1995). Accordingly, the

merit of engaging in physical activity in the oldetult years cannot be understated or
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ignored, as the prevalence of chronic diseasesl@adility remains at high levels and
their impact upon our health care system immense.

Given the high prevalence of chronic diseasesfametional impairments in
older adults and the associated health benefgsghging in physical activity, the
scientific community has sought to quantify levelghysical activity that are necessary
to achieve such benefits. Current recommendafrons the American College of Sports
Medicine and American Heart Association state ithatrder to maintain general health,
each person should aim to engage in 30 minutesodEnate intensity activity on most,
preferably all, days per week, and/or 20 minutegigdrous intensity activity on two or
more days per week (Nelson et al., 2007). Addatilgn guidelines exist for exercise
behavior, defined as “a planned, structured, apdti&ve movement with the intent on
improving or maintaining one or more componentplofsical fitness,” with
recommendations for resistance training in oldedtado engage in weight training 2-3
times per week, exercising the main muscle growpes 810 exercises for 10-15
repetitions for 2-3 sets (Chodzko-Zajko, 2009). jikesclearly defined physical activity
recommendations, engagement in such behaviorsmeriwav in the older adult
population, with estimations approximating 3.5%t# population meeting such goals
(Troiano et al., 2008). Additionally, engagemeangxkercise behaviors mimic insufficient
amounts of physical activity, with 10-15% of oldetults report engaging in any form of
resistance training (Winett, Williams, and Davyp2) Clearly, given low levels of
engagement in physical activity and strengthenxeg@se behaviors, there is a strong
scientific need to investigate determinants anddxarto such, and effective intervention

strategies to elucidate change.

www.manaraa.com



Physical activity is a complex behavior, and muesearch has been conducted to
further understand governing mediators to engagemeahysical activity. Relevant
influences to physical activity span factors spedis each individual person, including
biologic and psychosocial factors, as well as #&sholperspective of the environmental.
Such variables have unique influences on physidality participation in the older adult
population. Access to community resources thatpte physical activity engagement
has been one postulated mechanism to increaséatdixels in older adults, and
ultimately promote health. Community resourceshsas those found in local senior
centers serve to offer a venue to engage in pHyasatiity and exercise, thus providing
an environmental support, as well as a social supgdwork. Given the widespread
offerings of senior exercise classes and senioed facilities, little is known about their
effectiveness to promote active behaviors. Furtixptoration of the effect of community
resources on their impact to increase overall gaysictivity levels in older adults is
warranted.

Given the importance of physical activity and exs on older adult health, there
is a burgeoning literature still focusing on intemions to increase these behaviors.
Previous research has investigated the individoiponents of physical activity
(frequency, intensity, duration, and mode), whehsrs have focused on increasing
overall volumes of physical activity, such as steggk®n per day. Literature reviews
(spanning middle-aged, older, healthy, and disepsedlations) have shown the average
increase in walking behavior observed from intetiars approximates 2,000 steps/day
(Bravata et al., 2007). However, such gains iivagtoften do not reflect associated

health benefits. Possible explanations for incgiest results are due to fluctuating
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activity levels within a person from day to daye tfhopulation of focus, and baseline
activity levels. In an effort to achieve more dastent, positive results from physical
activity interventions in older adults, researchege implemented resistance training
components to provide a more holistic approacim¢eeiasing physical activity, targeting
additional components of physical fithess to imgrexercise capacity and tolerance.
Coinciding with this approach, there are two breatlings, supervised and unsupervised,
for said interventions to occur.

Supervised physical activity interventions consistmploying a structured
exercise program that is monitored and led by amgprofessional, and have shown
effectiveness in increasing physical activity leviel older adults over the course of the
previous 30 years (Kriska et al., 1986). Adhereoaaterventions is often dictated by
duration of the intervention, with higher levelsdasnt from short term intervention
efforts (55-93%), compared to long term (36-84%an(der Bij, Laurant, & Wensing,
2002). Despite the efficacy of supervised intetvers, and high adherence rates,
barriers exist to their wider implementation. Hwstance, transportation is needed to use
structured programming, such programs often hasestassociated with use, and some
investigations have reported an aversion to graaged) exercise programs (Van Roie et
al., 2010). Given this, other scientific work hagestigated the effect of unsupervised
physical activity interventions. Unsupervised pbgbkactivity interventions aim to
achieve equal effectiveness in physical activignpotion by inducing behavior change
in one’s overall lifestyle. Typically, such int@mwtions occur within one’s home, or in
surrounding environment. One notable differeniceugh, is that unsupervised

interventions eliminate the necessity to traved tmeeting location or utilize expensive
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exercise equipment that is employed in supervistventional approaches. To this
end, it is postulated that unsupervised, lifesiiyterventions possess greater
generalizability for the broader older adult popigia to abide by and ultimately to
increase physical activity levels. Unsupervisgdmventions have been shown to be
effective in increasing physical activity in oldaatults (Hultquist et al., 2005; King et al.,
2008; McMurdo et al., 2010; Strath et al., 201Hpwever, adherence to lifestyle
unsupervised interventions has been shown to béHmquist et al., 2005; van Stralen
et al., 2009). Given the greater generalizabibtiifestyle physical activity interventions
for older adults, facets to improve upon adhereanepuraging compliance with both

physical activity and strengthening exercise argavaed.

Chapter Summary

The older adult population is growing at rates tiagte public health concerns.
High rates of chronic disease, coupled with deangasinctional capacities, equate to
high health care costs in this population. Physictavity has been shown to be an
effective solution, however overall activity leve&main alarmingly low. In turn, efforts
have been made to promote gains in physical agtistnsidering the vast mediators and
barriers prominent in older adults. Provided tftgementioned information, the
following chapters provide an in depth review dof titerature, establishing the rationale
for a sequence of ensuing studies, study one @rgf@ICE [Voicing Opportunities in
Community Elderly]) and study two (Project PACEdR1oting Activity in Community

Elderly]).
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Project VOICE

Statement of Purpose

The purpose of this study was to determine whedhareness and utilization of
fitness resources and overall physical activityagegnent differed depending on
residential distance from community-based fitheseources (CBFR).

Specific Aims

This study had three specific aims: 1) To examamareness of CBFR among
those residing withirl, >1 to<2, and >2 to 5 miles around senior centers housing
CBFR, 2) to examine utilization of CBFR among thene individuals, and 3) to examine
if overall physical activity levels increased tHeser one’s proximity to CBFR.
Hypotheses

It was hypothesized that both 1) awareness amtilRation rates of CBFR
would increase with each spatial tier of closerxproty to CBFR. It was also
hypothesized that overall physical activity lewelsuld follow the same trend (increase

within successive spatial tiers located closer Bi-R).

Project PACE

Statement of Purpose

The purpose of this study was to examine whethen-&iome, individually
tailored intervention is efficacious in promotingamingful increases in PA and

improvements in physical functioning in low-actiokeler adults.

Specific Aims

www.manaraa.com



There were two specific aims: To examine if an eckd physical activity
intervention of individually tailored step goalsdaresistance training with bi-weekly
telephone follow-up in low-active older adults igrsficantly increases physical activity
(as assessed by steps/day), and 2) improves measgpiysical functioning, as
measured by choice step reaction time, balance #@eon/extension strength, maximal
handgrip strength, and 8ft up-and-go test compidiime significantly more than a
standard of care group.

Hypotheses

It was hypothesized that the enhanced PA intereargroup will 1) significantly
increase steps/day and 2) improve choice stepioedane, balance, knee
flexion/extension strength, maximal handgrip sttengnd 8ft up-and-go test completion

time compared to the standard of care group.
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CHAPTER II: LITERATURE REVIEW
Introduction

In the previous 100 years, the older adult poputa-65 years) has experienced
tremendous growth, both in terms of overall popatahumbers, as well as the average
expected lifespan. This is of particular impor&nas the prevalence of burdensome
chronic diseases, such as hypertension, obesitlyeths, osteoporosis, cancer, and
hyperlipidemia remain high in this population. dider adults, the presence of such
chronic diseases is linked to decrements in ovlealth and quality of life, as well as
the ability to maintain functional independenceirtkermore, there is an increasing
number of older adults that are living with mulagihronic diseases, which can further
compound and exacerbate adverse health outconetgliimg physical functioning.
Accordingly, health care expenditures have soaredsponse to both treat newly
diagnosed individuals with such ailments, as welia in the associated rehabilitation
and recovery process.

Within the older adult population, chronic diseabave tremendous implications
for health, lifestyle, and economic expenditur&€ven the public health relevance of
such issues, there is a growing interest in asggs#se utility of methodologies employed
in the prevention and treatment of chronic diseag&¥g/sical activity has long been
demonstrated to have a beneficial impact on a tad#iof chronic conditions and
diseases. Despite such evidence, older adulisnaref the least active populations, and
engagement in sedentary behaviors has been obderlsedome more prominent into the

elder years. Physical activity promotional effdrés/e thus aimed to target contributing

www.manaraa.com



10

characteristics to engagement in such behavioasyrspg a spectrum of factors unique to
individual persons.

Within the older adult population, one aspect thaif particular influence to
engagement in physical activity is physical funeiig capacity. Overall, physical
functioning is the ability of a person to freelydasuccessfully engage in any choice
behavior. In aging populations, this commonly tedao the ability to perform activities
of daily living (ADLs) and instrumental activitiex daily living (IADLS), representing
one’s ability to maintain living independence. Atdzhally, physical functioning can be
classified by physiological measures, spanningtfanal capacities of the muscular and
cardiovascular systems. Impairments in physicattioning can be interpreted as a
precursor to physical disability and fall risk,vasll as a barrier prohibiting one to engage
in sufficient amounts of physical activity necegstar promote health. Thus, the ability
to maintain physical functioning is critical in tpersuit of optimal health across the
lifespan.

The following chapter highlights the importancepbiysical activity, as it pertains
to health in older adults. The beginning of thagtler will outline the growth of the older
adult population and the associated economic impact how physical activity has the
potential to reduce such burdens. Implanted withig, the prevalence and implication
of impaired physical functioning, in particular,llWée provided. Following will be an
overview of the importance and current recommendatfor physical activity, and the
potential for physical activity to reduce/ameli@#ihe prevalence of chronic diseases
relevant to older adults. Then, a review of pragntphysical activity determinants and

barriers will be provided, transitioning into thigeetiveness of physical activity
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interventions in increasing overall physical adyivevels and physical functioning
abilities. The conclusion of this chapter will eeras a lead-in to a pair of studies
examining: 1) the impact of environmental supploytway of community fithess
resources, on locally residing older adults’ awassnof resources and physical activity
behavior and, 2) a home-based intervention aim@wetasing physical activity and

physical functioning in older adults.

Growth of the Older Adult Population

Since the turn of the #century in the U.S., there has been a dramatiease in
the number of older adults. This trend is largetyibutable to advancements in
medicine and technology, highlighted by a heightlee@phasis on disease prevention,
resulting in an elongated lifespan. In 1900, tiveeee approximately 3 million older
adults out of the total population of 76 milliomnaprising 4% of the population (United
States Department of Health and Human Servicedl,)200he proportion of the elderly
(>85 years) were less, approximating 0.1% of the (@b (Ferrucci et al., 2008). By
the year 2000, those age@5 years ang85 years comprised 12.6% and 1.6% of the
U.S. population, respectively (Ferrucci et al., 200Collectively, in one century the U.S.
population experienced a growth of approximatel§%2whereas the older adult
population experienced an eleven-fold increaser(€er et al., 2008; Arndt & Travers,
2002).

The aforementioned growth trends in the oldertgolypulation are projected to
continue. The U.S. Census Bureau estimates tllainvien years, older adults will

outnumber (for the first time) children under tlye @f five (Kinsella & He, 2009). Baby
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Boomers (those born in 1946-1964) are now tramsiminto older adulthood, which
largely explains the rise in number of older adirdteecent years. By 2050, the estimated
U.S. population is predicted to eclipse the 400iomimark, with accompanying
estimations for those 65 and 85 years and oldewappating 20.3% and 4.8% of the
total population, respectively (Ferrucci et al.p80Garret & Martini, 2007).

Directly correlated with the growing proportionatier adults of the overall
national population is an increasing lifespan 1900, the life expectancies for men and
women at birth were 48.3 years and 51.1 yearseotisely (Arndt & Travers, 2002). By
2000, life expectancies had risen to 74.2 yearsiem and 79.9 years for women,
representing increases in life expectancy of 6687 0o, respectively (Ferrucci et al.,
2008; Arndt & Travers, 2002; Kinsella, 1992). Aodiogly, a longer expected lifespan
allows for more individuals to experience life ittee older adult years. In turn, the
overall older adult population has experienced bl numbers and longevity, with
predictions anticipating further growth in overnadipulation numbers.

The State of Older Adults’ Health and Economic latpa

As the population of older adults continues to dapgrow, the significance of
health to this aging population and its impact upoaiety becomes of paramount
importance. In particular, health care expendguvéh the older adult population carry a
tremendous burden on the U.S. health care syskerh995, health care expenditures
comprised 4% of the U.S. gross domestic product th@se amounts are expected to
reach 10% by 2020 (Rice & Fineman, 2004). In agiogulations, such immense
economic expenditures are attributable, in parthéocombination of the high prevalence

of chronic diseases and physical impairments, whale a detrimental impact on overall
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health status. Medicare and Medicaid are the nsorces for covering treatment of
chronic conditions, approximating $466 billion &tP9 billion, respectively, in 2009
(Mechanic, 1999; Sisko et al., 2009). Of thosengng Medicaid, children and middle-
aged adults are less costly, compared to oldetsafibisko et al., 2009). This trend of
increasing health care costs across the lifesphigldighted by categories of health care
expenditures that are highly specific to older &gjuhcluding physician visits, hospital
stays, pharmaceutical use, and out-of-pocket ¢bstmert et al., 2011). Thus, such
expenditure categories reflect a necessity to vedaealth care in across a variety of
settings. Considering the older adult populateowast and growing, there are
accumulating health and economic concerns that aremendous impact on society.
Such statistics have garnered a heightened atteintithe evaluation of current
methodologies to treat prevalent health ailmentbiénolder adult population.

Economic impact of prevalent health ailments.

There are a number of glaring health concernsateprominent in the older
adult population, namely chronic diseases and impaits in physical functioning,
which contribute to soaring medical expenditur€sronic conditions can have an
increasingly debilitating impact on one’s healtitluding increasing the reliance on
medical intervention, imposing restrictions in #imlity to perform daily activities, and
reducing the ability to maintain living independendue to the increase in adverse
health outcomes in the presence of chronic disets&® is an inherent link between the
prevalence of chronic diseases and impaired phyfsicationing. An estimated 25% of
those with at least one chronic condition expereiunctional limitations (Federal

Interagency Forum on Aging-Related Statistics, 200&e World Health Organization’s
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International Classification of Functioning, Dislilyi and Health (ICF) recognizes that
all people experience some sort of disability prtation in their lives, but this varies on
the basis of one’s physical health, as well astotal and physical environments (Ustun
et al., 2003). Overall, the aforementioned advergeomes related to chronic diseases
and physical functioning impairments reflect negaly on one’s physical health profile,
predisposition to disability, and overall qualitiylibe, often requiring some sort of health
care.

Prominent chronic diseases in older adults havieeatchnd harmful relationship
with mortality risk and the onset of co-morbiditiessulting in high amounts of health
care expenditures. An estimated 75% of total bealth care expenditures are spent on
the treatment of chronic conditions, of which olddults and associated health
disparities are responsible for a large segmestio allocations (Thrall, 2005). Health
care costs increase in the presence of multiplenihiconditions, from $5,186 in those
with no chronic conditions to $25,132 in those witle or more (Federal Interagency
Forum on Aging-Related Statistics, 2008). For ezailitional chronic condition one
has, there is an exponential increase in healthaasts. One report from Schneider et al.
(2009) stated that for Medicare beneficiaries w#ho, one, two, and three chronic
conditions had total health care costs of $3,078%9, $16,402, and $35,701,
respectively.

One reason why the economic impact of chronicagiss is so immense is the
associated impact they have on a person’s lifestiytethe activities they can participate
in. It is difficult to quantify health care costse to functional limitations, as there is a

spectrum of adverse health outcomes that are mtkek (in some capacity) by functional
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impairments. However, it is estimated that old#ules who are dependent on others,
based on functional limitations, account for 46%atél health care expenditures

(Manini and Pahor, 2009). Staggeringly, this antasicomprised of only 20% of the
older adult population, lending evidence to theesity and complexity of health

problems associated with functional impairmentsrifMaand Pahor, 2009). Overall,
health care expenditures are projected to increésehe future, due to the expansion of
the aging population and the high prevalence ad@ated chronic diseases. The ensuing
section will provide an overview on prominent chiogiseases, providing evidence for
the large proportion of older adults that requpecsal lifestyle considerations and are at
risk for physical functioning impairments.

Prominent chronic diseases in older adults.

There are a plethora of chronic diseases thatirehighly prevalent in the older
adult population, including heart disease, diaheibssity, osteoporosis, cancer,
hypertension, and hyperlipidemia. An estimate®&8 older adults currently live with
one chronic condition, while approximately 65% karang with two or more (King,
Rejeski, and Buchner, 1998; Lehnert et al., 20Ihis carries immense public health
relevance, as overall health, including physicakttioning, steadily deteriorates in face
of multiple chronic diseases, having a direct refeghip on mortality risk and
comorbidities, as well as health care expenditures.

Current estimates based on large-scale populdatandetermine the most
prevalent chronic diseases in older adults to Ipetignsion, heart disease, and cancer,
which are related to the subsequent leading cafs#=sath of heart disease, cancer, and

stroke (Center for Disease Control, 2009). Itssneated that 58 million U.S. adults are
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living with hypertension (Pescatello et al., 200Among older adults, 44.6% of men and
51.1% of women report diagnoses of hypertensiorr€ei, Giallauria, & Guralnik,
2008). Hypertension reflects an increased stressaliac function, which can
eventually lead to heart disease. Approximatelynllifon people are living with
coronary heart disease, resulting in approximatelymillion myocardial infarctions per
year, and 425,000 cardiac-related deaths per $adre{mair et al., 2011). Current
estimations reflect 24.3% of older adult men and%6of women reporting being
diagnosed with coronary heart disease (Ferrucailldsiria, & Guralnik, 2008). Cancer
is the third most common chronic disease in oldeita. In 2011, there were
approximately 575,000 cancer-related deaths (Ararri€ancer Society, 2011). The
most common cancer types for men are prostatencata bladder, whereas breast,
lung, and colon cancers are most common in womew(&tler et al., 2012). Itis
estimated that the lifetime risk of developing sdioren of cancer is 1 in 2 for men, 1 in
3 for women (Howlader et al., 2012). An estima282% of older adult men and 17.5%
of women report living with any form cancer (Ferydciallauria, & Guralnik, 2008).
Collectively, there are a large proportion of indivals living with a degenerative
condition that influences their current health ghgsical abilities. The following section
will provide an outline of the role impairmentsphysical functioning have on impacting
individuals’ activity levels and associated predsition to chronic disease.

Physical functioning and limitations in older adult

In the older adult population, one’s physical fumcing capabilities are vital in
influencing the healthy aging process, enablingtongarticipate in their choice activities

and maintain a high quality of life. Collectivelghysical functioning is an outcome that
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can be used to categorize one’s capacity to perpirysical tasks, which often dictates
one’s overall lifestyle. According to Nagi's Phgal Disability Model (1976),
impairments in individual physiological systemduince decrements in total body
functioning, which in turn, leads to an impairmémperform a specific action (i.e. ADLs
or IADLS). When the inability to perform ADLs andDLs becomes too great, one must
increase reliance on others for assistance. Tdrexdflagi's model, represents an
inward-out scheme to describe the linkages betwapairments in individuals’ bodily
systems, physical impairments, and lifestyles. hSarcapproach places a high level of
emphasis upon the individual, but may not to bl trepresentative of all the factors that
influence physical limitations.

There are numerous other contributing factors &functional capacity to
perform tasks. Namely, the environment in whiclk ogsides has influence on such
abilities, spanning both the physical and soci@iremments. Recognizing such
influences have resulted in a more robust undeastgron physical functioning and
lifestyle engagement, as it relates to the disablgrprocess. The World Health
Organization’s ICF projects a more comprehensiayais on the relationships between
health, our engagement, and our environments (Ustah, 2003). In particular, the ICF
portrays functional capacity on the bi-directiorghtionship between health of an
individual and the environment. In this approagciperson is examined on the basis of
individual bodily systems, the whole body, and ey within the social environment.
Such an approach provides a more comprehensivgsaaf what constitutes physical

functioning, as it relates to potential disabilitya growing older adult population.
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In older adults, physical functioning becomes ameasingly prominent health
problem, due to declines in physiological functrapiincluding muscle degeneration,
losses in bone density, increases in cognitiveydalad decrements in aerobic capacity.
Collectively, there are 73.7 million U.S. adultsaumave difficulty in performing basic
life activities (Federal Interagency Forum on AgiRglated Statistics, 2008). Regarding
older adults, approximately 3.5% of those aged ¥E#irs report requiring assistance in
their personal care, and this amount increases.@d of those aged 75+ years (Federal
Interagency Forum on Aging-Related Statistics, 20@&irther expanding on the
prevalence of physical limitations across the obtted elder years, Holmes and
colleagues (2009) reported that there is a lineaease in the number of those reporting
one, two, and greater than three physical limitegim each decade, beginning in the 50-
59 year range. Such an immense number reflecistions spanning multiple
physiologic systems, but also provides insight®rnumber of individuals who are
currently living with, or are at risk for, physicdisabilities.

Approximately 20% of older adults age@lO years have some type of chronic
disablement (Manton, 2008). Common tasks usedeadifiers of physical limitations
include standing for prolonged periods of time sgiag objects, kneeling, bending,
walking, and climbing steps (Federal InteragencyuFoon Aging-Related Statistics,
2008). Declines in physical functioning, as dedifgy such tasks, have been shown to
begin as early as the 40 year old time period raetting across the lifespan (Huang et
al., 1998). Across the older adult years, perfercezon a variety of physical
functioning-related tasks has been shown to stedditline (Wahl et al., 2010),

including the ability to lift 10 kg, climb a flightf stairs, and walk city blocks (Janssen et
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al., 2004). Overall, those aged 80+ years ar¢idé&s more likely to have at least one
physical limitation than those aged 50+ years. oddingly, there is a large period of
time, extending into the elder years, where onepraantially be accumulating more
functional limitations.

There is clear evidence that the prevalence oftinth physical disabilities
increases across the lifespan. Chronic diseasesearprevalence also increases across
the lifespan, have a debilitating impact on heatid physical capabilities. Based on the
ICF model of disablement, physical functioning t@nboth the cause and result of one’s
lifestyle, current health status (chronic disegs@s)l surrounding environment. Physical
activity is one method to intervene in the linkdgtween chronic disease and
disablement to improve health and quality of liieoider adults. The following section
will outline such associations between physicalvagtengagement and health outcomes

in the older adult population.

Physical Activity and Health Relationships in Oldetults

Physical Activity and Health Outcomes

Physical activity has numerous benefits acrosarity of health conditions, both
in ameliorating disease symptoms, and in overa@ntion of disease diagnosis (Haskell
et al., 2007). The benefits of physical activipas various physiological mechanisms,
thus impacting overall quality of life. Physicaitizity has been shown to affect
biological mechanisms associated with numerous camchronic conditions, including
coronary heart disease, peripheral vascular disbgperlipidemia, hypertension,

obesity, diabetes, and osteoporosis (Nelson 2@0.7). Additionally, physical activity
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has been shown to have beneficial relationships vatious measures of physical
functioning. The ensuing sections will provideraeboverview on the relationship
between physical activity and prominent chroniedses and conditions in the older
adult population.

Heart disease.

The benefits of physical activity and exerciseénbbong been established, in
relation to heart disease. Specifically, energyeexiture has a beneficial impact on
myocardial infarction (MI) risk. Numerous studiesve shown coronary heart disease
and Ml risk to be lower when comparing highly aetto sedentary individuals
(Paffenbarger, Wing, & Hyde, 1978; Lee et al., 200Burthermore, engaging in high
intensity activities is of additional benefit, deasing Ml risk up to 38%, compared to
those engaging in lower intensity activities (Paffarger et al., 1978; Manson et al.,
2002). Collectively, engaging in both high volunaegl intensities of physical activity
has been shown to be beneficial for both improzagliovascular fithess, as well as
protecting against heart disease.

Obesity.

Obesity and its associated health complicationy @atremendous burden on
society. The increasing trend of excess fat andiwes largely attributable to energy
balance, which relates to one’s energy expendiletive to their caloric intake. If one
habitually ingests more energy than they experelettess energy is stored as fat. To
offset this process, it is imperative to achieveegative energy balance, which can be
done through the processes of dieting and exerétsgular engagement in physical

activity is critical in thwarting the risk of obégithrough energy expenditure. There is
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evidence to suggest that this caloric deficit froinysical activity need not derive from
vigorous intensity activities. Rather, the voluafeenergy expenditure is of greater
importance to combat obesity. Therefore, partiogmain high duration and high
intensity activities and exercises have a greatgeptive effect against obesity, with
reference to short duration, light intensity ac¢ies, due to the increased energy
expenditure. Such results have been shown in raizéal controlled trials (Jakicic et al.,
2003), as well as prospective studies (Williamsoal.e 1993).

Diabetes.

Physical activity and exercise have demonstratéemnpial to have an impact on
decreasing current diabetes symptom severity anidefuisk of diagnosis. Evidence
supports that physical activity increases insudinsstivity, weight loss, and improves
glucose tolerance (Lynch et al., 1996). Theseesmhbhave been investigated, guided by
results of epidemiological studies showing thatemactive individuals have lower
incidence rates of diabetes than less active cquants (Zimmet et al., 1981). Similar to
the effect of physical activity on obesity, thewwle of physical activity engaged in is the
most important factor related to diabetes prevantidhere is strong evidence from
prospective results to further demonstrate theeptve role of physical activity (Hu et
al., 1999), with the most active individuals havangelative risk of diabetes of 0.58
compared to the least active. However, low intgresitivities, such as walking, have
been shown to also decrease the risk of develapatgetes by as much as 30% (Jeon et
al., 2007). Collectively, physical activity in mest amounts (150 minutes/week) has

been shown to be efficacious in delaying the dguakent of diabetes as part of the
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Diabetes Prevention Program, providing merit toghblic health relevance of
maintaining an active lifestyle (Knowler et al.,0).

Cancer.

There are numerous forms of cancer, and some adegspecific. However,
there is research to lend support that physicaligcand exercise can reduce cancer-
related mortality. Total energy expenditure io&ayning factor for determining the
protective benefits of physical activity towardsicar diagnosis (Slattery et al., 1996).
Regular engagement of moderate intensity actietynpared to sedentary individuals,
had a 30% reduced risk of developing cancer, wghprotective benefit increasing the a
40% reduction in cancer incidence when engaginggorous intensity activities
(Slattery et al., 1996). Overall, the amountadfvity necessary to achieve such
benefits approximate 4-5 hours per week of modent¢asity activity (Lynch &
Neilson, 2011).

Physical functioning, disability, and fall risk.

As previously outlined, regular physical activityd exercise have shown
potential to lessen the burden that prominent dbrdiseases present. This is extremely
important, with reference to physical functioniag,the presence of chronic diseases is
inversely related to one’s physical functioningaeify. Given such associations, it is
warranted to outline the associations between phlactivity and exercise with
outcomes related to physical functioning.

There is ample evidence that demonstrates thatareglaysical activity and
exercise have beneficial relationships with measaofghysical functioning. An

estimated 50% of the age-related decline in funatig that leads to disability may be
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preventable through physical activity intervent{dackson, Beard, Wier, & Blair, 1995).
Functionality can be viewed as a precursor to mlayslisability and related to fall risk,
thus, the effect of physical activity becomes iastagly important. Falls are one of the
most serious events an older adult can experielugeto the high incidence of bone
fractures, and subsequent lifestyle modificatioma aesult. Higher levels of physical
functioning are associated with decreased fall (W§kson et al., 2011). Therefore,
linkages exist between physical activity and cqroesling levels of physical functioning
and fall risk.

There are a variety of physiological measuresdhatinked to physical
functioning ability that physical activity has anadicial association with, including
cardiovascular endurance and muscular strengtteadarance (Kenny et al., 2011).
Kannus and colleagues (2005) demonstrated thaigstr@nd balance training elicited
improvements in much of the aforementioned vargldgen in old and frail individuals.
Such improvements in cardiovascular and musculaeds have been observed in both a
structured, fithess center setting, in additioatdn-home setting (Van Roie et al., 2010).
Such results provide evidence that older adult@ble to adhere to physical activity
prescriptions independently. Furthermore, incre@s@hysical functioning are shown to
arise not only from exercise-activity training, lago from increasing lifestyle physical
activity.

Similar to benefits of physical activity resultif@m increasing exercise-type and
lifestyle physical activity, there are a varietytgpe of measures of physical functioning
that have been shown to be of benefit. In addifmophysiological variables, there are

performance-related tasks that are utilized as nmrea®f physical functioning, including
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balance, gait, and flexibility assessment. Furtlee, timed tasks, such as the chair rise,
timed up and go test, and 400 meter walk test baea used to identify those at risk for
functional impairments (Guralnik et al., 1994; Neamet al., 2006). Physical activity
has shown to be beneficial in improving both perfance-related tasks, as well as time-
based tasks in older adults. Accordingly, the Genef physical activity in impacting
physical functioning and disability risk are momistic, and are not specific to
individual physiological systems. There is evidetitat even elderly and frail
individuals are able to achieve such benefitsyvateaced by improvements in
physiological variables and performance-relatelsa$hysical activity is an important
piece when initiating efforts to impact physicahétioning, having the ability to help
retain functioning levels and disability statushwiticreasing age (Ip et al., 2012).
Accordingly, the importance of maintaining a plegdlly active lifestyle across the
lifespan cannot be understated. Not only doeslaegiysical activity and exercise
decrease the prevalence of prominent chronic déseasit also helps improve physical
functioning levels. This is highly beneficial, #x® limitations experienced from poor
health are minimized. However, given the prevadesicthose with one or multiple
chronic diseases and physical functioning impaitsianis likely that the vast majority
of individuals are not achieving activity levelseded to promote related health benefits.
The following section will detail what defines plga activity and exercise, what the
recommendations are for maintaining general hettlihsitioning to the current

prevalence rate of older adult physical activithéaor.

Physical Activity and Older Adults
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Physical activity can be defined as any bodily sraent that substantially
increases energy expenditure (Caspersen et ab).1@urrent recommendations from
the American College of Sports Medicine and the Aca® Heart Association state that
in order to maintain general health, each personlghaim to engage in 30 minutes of
moderate intensity activity on most, preferably ddlys per week, and/or 20 minutes of
vigorous intensity activity on two or more days pexek (Nelson et al., 2007). In an
effort to make such recommendations more feastleltler adults and other special
populations to achieve, such amounts of physidatigccan be accrued in smaller 8-10
minute bouts (Nelson et al., 2007). The World ie@lrganization more recently has
released their recommendations for older adultartber simplify recommendations,
stating that older adults should engage in 150 tasiweek of moderate intensity
activity, or 75 minutes/week of vigorous intensstivity (United States Department of
Health and Human Services, 2008). However, thdse ave capable should strive to
reach 300 minutes/week of moderate intensity dgtovi 150 minutes/week of vigorous
intensity activity, or a combination of both.

National Physical Activity Profile

Despite the known health benefits of regular ptalsactivity, many people are
not regularly active. With reference to older aslulhe majority do not report engaging
in regular physical activity, let alone meet phgsiactivity recommendations. Large,
national scale surveys of physical activity leveisjuding the National Health and
Nutrition Examination Survey (NHANES) and the Betoaal Risk Factor Surveillance
System (BRFSS), have had the goal of assessimgv#drall activity levels of the U.S.,

utilizing both subjective and objective assessmegthodologies to quantify physical
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activity. Self-reported questionnaires show Udilts engage in approximately 6.5
hours/day in moderate intensity activity, and caerhour/day in vigorous intensity
activities, based on 2005-2006 NHANES data (Tueke., 2011). Such reports may
not be truly representative of activity levels, daessues with memory recall and/or bias
that often arise when completing physical actigityestionnaires (Shephard, 2003).
Accordingly, objective assessment methodologieduding pedometers and
accelerometers aim to overcome such limitationsbwitoring various aspects of
ambulatory activity (Troiano et al., 2008). Tuckerd colleagues (2011) presented
accelerometer data on the same individuals merdipreviously, with engagement in
moderate and vigorous intensities to 45 minuteséhaly18 minutes/day, respectively,
representing less than 10% of individuals were shtmabe meeting current physical
activity recommendations. Others have approximbteer estimates of 3.5% of the
population meeting such recommendations (Troiarab. e2008). Accordingly, estimates
for sedentary behavior have approximated 8.5 haaysfEvenson, Buchner, and
Morland, 2012).

Physical inactivity is a growing problem as oneggvith engagement in total
activity, as well as activity in higher intensitjekecreasing across the lifespan (Hawkins
et al., 2009). Across those aged 46-64, 65-74,7&rdyears, the proportion of those who
are primarily inactive increases from 16%, to 224240 30-40%, respectively (Centers
for Disease Control and Prevention, 2007). Suchesses in sedentary behaviors have
tremendous implications, namely that inactive be&raweplace physical activity in
greater proportions. Hansen and colleagues (28dtithated that in the timeframe from

65 years to 85 years, engagement in sedentary ioebawcreases approximately 1.5
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hours, while participation in moderate-vigorousimgity activities decreases
approximately 30 minutes. Accordingly, there shét in overall activity patterns,
representing a trend towards an overall inactfestyle. Such trends are based on
lifestyle activity, and not exercise-type behavishich the ensuing section will outline.

Prevalence of Older Adults Engaging in Exercise

By definition, exercise is a behavior differenaithphysical activity. Exercise is
“a planned, structured, and repetitive movement wie intent on improving or
maintaining one or more components of physicakgsi (Chodzko-Zajko, 2009). The
individual components of physical fithess that el aims to impact include
cardiovascular fitness, muscular strength, mus@&ndurance, flexibility, and body
composition. When considering the definitions bygical activity and exercise, one can
conclude that all exercise is physical activityt bat all physical activity can be
considered exercise. The two main areas of exet@ming include cardiovascular and
resistance training. The physical activity recomdegions in the aforementioned section
largely represent engagement in cardiovasculaviaes, in which adherence to such
recommendation is observed to be at low levelstafPéng to resistance training, the
American College of Sports Medicine recommends okdgr adults engage in weight
training 2-3 times per week, exercising the mairsaeigroups over 8-10 exercises for
10-15 repetitions for 2-3 sets (Chodzko-Zajko, 2009

The benefits of engaging in resistance are paratriounaintaining optimal
levels of physical activity and functioning acraiss lifespan. Of chief importance is
maximizing muscular strength and flexibility. Déspthe potential benefits, it is

estimated that a paltry 10-15% of older adults repogaging in any form of resistance
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training (Winett, Williams, and Davy, 2009). Suolw participation can be explained, in
part, due to the requirement and access to exexgisiement, instruction on proper use,
supervision of safe execution of all exercises, mimginformation/negative connotations

towards resistance training exercises (Winett, ik, and Davy, 2009).

Summary on Older Adults, Health, and Physical Attiv

Compared to 100 years ago, the average populaéisexperienced a drastic
increase in the expected lifespan, in addition $pike in birth rates. Accordingly, the
U.S. has experienced a tremendous growth in thébauof older adults. The older
population is subject to numerous chronic diseaselsconditions (spanning multiple
physiologic and psychological systems), many ofcltgan be treated, through
amelioration of symptoms and/or prevention of digeanset, through regular physical
activity. Troubling, the vast majority of olderwdts remain sedentary, with only a small
percentage of the population achieving quantitigghgsical activity that are protective
against chronic diseases. Thus, increasing pHyasttiaity levels in older adults is of
paramount importance in efforts to promote hedithgg. As discussed previously
across the aging lifespan, there is an observétishime spent in increasingly
sedentary behaviors, and a decrease in overallgahystivity levels. Engagement in
physical activity has many contributing determirsanfn overview of relevant factors
influencing physical activity and exercise in ol@elults will be discussed in the

following section.

Determinants of Physical Activity and Exercise
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As previously stated, overall physical activity aggment in older adults remains
at insufficient levels to promote health and prév@monic disease across the lifespan.
Additionally, regular physical activity has the potial to improve various measures of
physical functioning that result in reductions aftfers to an active lifestyle. Given the
known benefits of a physically activity lifestylmuch research has been invested in
examining governing mediators to engagement iniphlactivity. Physical activity is a
complex behavior, with numerous contributing fastof he compilation of multiple
barriers and determinants of physical activity lesd to a heightened promotion of
physical activity, or increase the level of detecefrom engaging in those healthy
behaviors.

Central influences to physical activity span fastgpecific to each individual
person, including biologic and psychosocial factasswell as a holistic perspective of
the environment. Reviewing what factors are infhied in physical activity behavior
change provides insight on how to improve uponenirmterventional efforts of physical
activity adoption. The following sections will pride an overview on the biological,
psychosocial, and environmental determinants anmikbsthat mediate physical activity
in older adults.

Biological Determinants

Gender.

There are a number of factors that influence gigdtion in physical activity that
are linked to physiologic mechanisms. Some ofdliastors are modifiable, whereas
others are non-modifiable, including gender and ag®ong all biologic determinants of

physical activity, gender and age have the straragesociation with physical activity
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levels (Koeneman, Verheijen, Chinapaw, Hopman-R26&,1). Males have been shown
to be generally more active than their female cewparts in numerous studies (Burton et
al., 1999; Morey et al., 2003; Shimada et al., 20(%unaga et al., 2008), whereas other
studies have shown the impact of gender on phyauatality to be negligible (Touvier et
al., 2010; Jancey et al., 2007; Finkelstein et28l08; Emery et al., 1992; McAuley et al.,
2007; Oka et al., 1995; King et al., 1997; Garcid King, 1991). Due to the
inconsistent evidence of gender on physical agtivits likely that the role of other more
potent mediators of physical activity highlight tthecrepancy, or lack thereof, in activity
levels between genders.

Age.

Another biological variable that is integral ifluencing one’s physical activity
level is age. Overall, there is an observed desergaphysical activity levels with
increasing age (Hirvensaleo et al., 2000; ShawSpukane, 2008; Williams and Lord,
1995; Yasunaga et al., 2008). There are multipisilogic changes that occur during
the inevitable aging process, including decreasesiidiovascular and muscular strength
and endurance, and delayed cognitive function (Beckt al., 1997; Paulo et al., 2011).
Of particular importance, decrements in such véemhegatively influence one’s ability
to successfully and safely engage in physical agtiifforts to target maintenance of
cardiovascular and muscular strength across thgplifn are critical in providing the
aging body with the physical capabilities to be bglly active.

It is important to note that older adults are s@pable of achieving physiological
benefits and adaptations as the result of regligsipal activity and exercise, but few

older adults subject themselves to the same pHymtimity-related stresses that possess
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the potential to elicit such benefits. Given tla@acity for older adults to physiologically
respond and adapt to physical activity, numeroteswentions and observational studies
have showed that age has no effect on physicalitgdievels (Boyette et al., 1997;
Garcia and King, 1991; King et al., 1997; McAuldyag, 2007; Emery et al., 1992;
Finkelstein et al., 2008; Jancey et al., 2007; Kahet al., 2005; Morey et al., 2003; Nitz
and Choy, 2007). It should be noted that thes#iedifocused on primarily healthy older
adults. Therefore, it is likely that diseased dapans experience health and activity
limitations that are increasingly exacerbated acthe lifespan, which contribute to the
generally accepted inverse relationship betweeraadehysical activity levels.

Ethnicity and body mass index.

Other biological determinants of physical activiigve been shown to have mixed
results for their association with physical activitMainly, the evidence for ethnicity and
body mass index (BMI; kg/finhas produced equivocal results. While Caucasian
populations have been shown to have higher phyaatality levels (relative to other
ethnicities) in younger populations (Mathews et2010), this trend appears to be
attenuated in the older adult population (Kingleti®98). One of the main reasons for
the disparity amongst ethnicities in physical attilevels in younger populations is due
to differences in socioeconomic status, which regmés one’s education and resources
for physical activity and health benefits (Mathestsl., 2010). There is less of a gap in
physical activity levels in older adults, which dam attributable to overall decreases in
physical activity across the lifespan amongst @heities (Bravata et al., 2007).

Body mass index is a measure used primarily togoaitee weight to identify

those at risk for health issues related to obedityere is evidence that shows BMI to be
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inversely related to physical activity levels imet adults (Chale-Rush et al., 2010),
while others have shown BMI to have no associattiih total engagement in physical
activity (Masaki et al., 1997). Although measuratseof BMI are commonly used in
large scale studies, it may not be the most ap@i@pmeasure to classify health risks
related to body fat, as BMI measures do not diffeage between muscle and fat weight.
Such information is pertinent when investigatingagsations with physical functioning,
as muscle is highly related to performance abdiyarious functional assessment
methodologies (Lord et al., 1995; Gudlaugsson.ef@ll2). Nonetheless, the
inconsistent conclusions regarding the relatiorsbgtween ethnicity and BMI with
physical activity levels provide justification forvestigating other variables for their
influence on physical activity.
Health Status

In addition to the aforementioned biological fastmfluencing physical activity
levels, one’s health status is important to recognin relation to activity levels. There
are numerous diseases and conditions that aresglyeelated to physical activity
engagement. In the previous sections, prevalsegdes in older adults were presented.
These chronic diseases, in turn, have negativeigdbggcal impacts that make a
physically active lifestyle more difficult. For ample, coronary heart disease can result
in enlarged ventricular wall thickness, reducing &mount of blood able to be ejected
with each heart beat (Ciccone et al., 2011). T/debetes can lead to atherosclerosis
and insufficient carbohydrate uptake by exercismgscle (Beckman, Creager, & Libby,
2002). In the presence of multiple diseases, dverae health outcomes can compound,

leading to related outcomes that further have mhetntal health effects. Namely, as one
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becomes burdened with chronic diseases, theirigckevels have been shown to
decrease (Kriska et al., 1986). Also, physicatfioming ability becomes impaired,

which is a key contributor to low activity levelp (et al., 2012). Thus, physical
functioning represents a key link in the assocretibetween chronic disease and physical
activity levels. The ensuing section providesificsttion for improving physical
functioning, with the overall goal to increase phgbactivity levels.

Physical functioning.

In accordance with the relationship between theees® physiologic outcomes
and decreased physical activity in the presencisefases, physical functioning plays a
crucial role in influencing an individual’s actiyitevels, particularly in older adults. As
an individual begins to experience difficulty wiplerforming tasks integral to daily life
and self-maintenance, the need for outward assistaas been observed to increase. In
turn, those who do not seek assistance with sisiis &xperience accumulating
difficulties and can begin to become withdrawn freatiety, both physically and
socially (Hamdorf et al., 1992). This pathwaydieg to reclusive behaviors is largely
influenced by physical disability, which literatusaggests can be largely preventable
(King et al., 2000).

There is an inherent relationship between physicavity and functional
capacity, representing a pathway in which to leseemprevalence and severity of
physical disabilities. Physical activity can ldaadeneficial adaptations across various
physiological systems, heightening the ability hg&ge in all types of movement, both
those pertaining to ADL and physical activity. Hower, for those with a growing list of

physical limitations, the risk of future or currehsability increases. Such individuals
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are likely to be largely inactive, as a resulth#dit physical and/or social limitations.
Accordingly, there is a tremendous need to tamgditziduals who are at risk of future
functional limitations and disabilities. Howevdris is one viewpoint in examining the
link between low physical activity levels and hbaliThere are other factors which are
integral in influencing regular physical activitagperns.

Psychosocial Factors

There are several key psychosocial factors that ha influence on one’s
physical activity participation. Pertinent psycbosl factors relating to physical activity
engagement include social support, self efficacytivation, feedback, and goal setting
(McAuley et al., 2007; Mathews et al., 2010; Conale 2003). These factors are unique
in the manner in which they have an influence amdual persons’ attitudes towards
engagement in physical activity, and the mainteaaisuch behaviors. Investigating
these factors individually can provide insightasvhat interventional strategies are most
efficacious in promoting initial increases in ploaiactivity levels. Furthermore, such
factors are integral in addressing maintenancégsipal activity behaviors
longitudinally.

Social support.

Social support is a measure of the social intemaacne has with their family,
friends, or peers. Emotional support from famslgecifically spouses, and friends has
been shown to be the strongest sources of sogabsu(Peterson et al., 2008; Sherwood
& Jeffery, 2000). However, the influences of sbsigpport on health have been
examined in more depth. Berkman and colleagued0j2@eveloped a model to explain

the role of social support on health over multgdpects of social networks, including
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social support, social influence, and access t@na¢. Losses in such measures of
social capital in older adults are related to p®if-rated health (McMurdo et al., 2012).
The model suggested by Berkman and Glass encongplassers integral in both
beginning and maintaining behavior changes releteaphysical activity. Social support
can provide individuals with interaction to shanéufe goals and fears in the initiation of
an activity program as well as a means of accoilityadnd enjoyment in the
maintenance of the behavior.

Programs offered through community centers presemxcellent approach to
foster a setting conducive to developing sociapsupin older adults. Successful
environments include community fitness setting®vahg individuals to seek out social
interaction with their peers on their own. Alséeetive, structured activity classes bring
people together during specific times, where alemgaging in the same behaviors.
Collectively, these services act as enablers tsiphlyactivity participation amongst
older adults, which are critical in the maintenaatehysical activity long term
(Mathews et al., 2010). Despite the autonomy gieesn individual to establish social
connections, there are like-minded individuals e¢eggting in the same environment,
creating social cohesion that is beneficial in poting physical activity.

Others, however, do not necessarily rely as muckogial cohesion to maintain
physical activity habits. These individuals arenfortable in engaging in physical
activity and exercise behaviors on their own, aadhat find the benefit of the added
social interaction offered through fitness centergroup activity classes. There is
evidence to support that aging adults who regulkexbrcise on their own have ample

education and motivation to adhere to an activegimen on their own (Conn et al.,
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2003). For those who do not have such knowledgeativation, other mediators of
physical activity must be targeted during interi@ms in an in-home setting, to
compensate for the lack of social support. Inipaldr, knowledge of what constitutes
physical activity and how to incorporate it intoeeyday life, and the motivation and
confidence to sustain elevated activity levels fnaynore important, as opposed to social
support. Accordingly, the subsequent sectionsautline the impact such factors have
in the adoption of new physical activity behaviors.

Self efficacy.

Self efficacy is a measure of one’s confidenceaildggm an activity, and has
been shown to be one of the strongest and mosistenmtsmediators of physical activity
for older adults (Sherwood & Jeffery, 2000). AlbBandura’s Social Cognitive Theory
posits that individuals’ forethought towards anacis dictated by self efficacy and
expected outcomes (Perkins et al., 2008). Oldeltsadften avoid certain physical
activities because they are uncertain of theintgtih successfully perform the activity,
or have fear of injury (Mathews et al., 2010). f®élicacy is critical in determining
adherence to behavior change, as those who hagaerlsense of efficacy in performing
a behavior are likely to continue to realize thaddés of that healthy behavior, given the
potential barriers that may arise. This procesassfgning weight to perceived benefits
and detriments to a given activity is known as srdecisional balance. Decisional
balance can be intertwined to the aspect of exdemiecomes posed by Bandura’s Social
Cognitive Theory. Those with higher self-efficaang more apt to perceive more benefits
of engaging in physical activity, against the disattages of maintaining an active

lifestyle.
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Within the older adult population, identifying oseself efficacy is instrumental in
understanding adherence to physical activity areta@se programs. Lack of
determination and motivation have been reportddegdarriers to physical activity in
older adults (Matthews et al., 2010), and improwang’s confidence in such activities is
one way to improve maintenance of such behavibtsthermore, self efficacy has been
shown to be a key link in exercise adherence ieadied populations, which consist of
many older adults (McAuley et al., 1994). It hasb previously discussed that
limitations in physical functioning is integral the onset of chronic diseases. McAuley
and colleagues (2006) showed that increases ingatysctivity, which has highly
correlated with self efficacy, improved physicahétioning performance, yielding fewer
functional limitations. Such results highlight ttede of self efficacy in the adoption of
physical activity and the delay of physical limitats. Self efficacy, in turn, can be
enhanced through other interventional variables.

Feedback and establishing goals.

Social support and self efficacy can provide argjreocial environment that can
promote a sense of confidence and support. Instefrphysical activity engagement in
older adults, both factors are important in initigtbehavior change towards a more
physically active lifestyle (McAuley et al., 1994)he maintenance of such behaviors in
the long term, however, is a problem many struggthe. Strategies to increase
motivation in the long term, such as providing gaahd feedback, have been shown to
be effective (McAuley et al., 1994). Goal settia@n effective starting point in initiating
a physical activity intervention because individuehn anticipate the outcome that they

are working towards. In order to assist a perBooughout an intervention, providing
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feedback is effective in retaining adherence tarkervention stimulus. Strath and
colleagues (2011) conducted a study that examimeditference in increases in steps
walked per day across four intervention groupsorgrol group, a group prescribed
10,000 steps per day, a group with individualizeg goals, and a group with
individualized step goals with biweekly telephoonéidw up calls. It was reported that
the amount of steps taken per day increased with eareasing stimuli across the
groups. A review by Conn et al. (2003) on physaulvity interventions in older adults
highlights the benefits of education, feedback, goal setting, with increases in physical
activity rising with accumulating interventionalmauli. Collectively, this highlights the
importance and benefit of utilizing various methlodjes to provide instruction and
feedback to promote physical activity in older aslul

Environmental Factors

In the aforementioned section, the influence a®ocial surroundings on
physical activity levels was discussed. This camterpreted as the social
environment’s role in activity levels. Howevereth is a growing body of evidence that
suggests more macro-level characteristics of thie dnwironment have an increasingly
important role in determining physical activity éds. There are numerous factors in our
physical surroundings that facilitate and obstplotsical activity engagement (Wendel-
Vos et al., 2007). Among such factors include asit®lity to exercise facilities and
parks (green spaces), presence of trails and sikeweffic, crime, housing density, and
land-use mix. Collectively, these factors influemeighborhood walkability (Strath et
al., 2012), which is important in promoting physiaetivity for those who do not have

access to/use community-based exercise facilifiésrefore, the built environment is
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critical in creating physical activity opportunsi@cross all neighborhoods. The purpose
of this section is to provide evidence for the eowmental factors that influence physical
activity in older adults.

Fitness facility and park access.

Implemented within the community, fitness facgiand parks provide people
with a plethora of opportunities to accrue physaalvity. An estimated 25% of U.S.
seniors utilize senior centers (Wallace et al.,8)9providing merit to implement fitness
resources within such structures. Fitness fagslitan provide exercise equipment that
most individuals do not have access to. Fitneg$tias can provide cardiovascular and
resistance training equipment to improve individolaysiological systems, as well as
social capital to improve maintenance of physicsivy.

The presence of fitness facilities has been p@ijtigorrelated with physical
activity in older adults (Booth et al., 2000; Hustet al., 2003; De Bourdeaudhuiji et al.,
2003; Addy et al., 2004). This represents thehplet of physical activity promotional
opportunities provided via community-based fitnessters, including structured fitness
centers, but also group activity classes. Growgrase classes provide supervision and
social interaction to promote physical activitytthge an effective supplement to a fitness
center setting. Fitness centers and activity ebave been shown to be predictive of
vigorous intensity physical activity in older adu(Pollock et al., 1991). This garners
tremendous public health relevance, due to the dfdstnefits associated with higher
intensity physical activity. However, such efforégjuire the implementation of
resources within the community, which can requighimonetary amounts to fund the

purchase of equipment, area to implement resouaceisemploy supervision/educators.
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Bedimo-Rung et al., (2005) has shown that accdggitn resources is a key predictor of
physical activity levels. Furthermore, Keysor (8D0as shown that the mere
implementation of such resources into the commusityot a sufficient stimulus to
promote physical activity levels in older aduli®us, additional factors in the
environment may serve as promotional stimuli toease physical activity levels in older
adults.

In addition to community-based fitness and reooeat facilities, there are other
macro level measures of the environment that dageckto physical activity levels. Such
factors include the presence of sidewalk, proxirtotgestinations, neighborhood
aesthetics, walking trails, and parks/’green spga&sores & West, 2010; Foster &
Giles-Corti, 2008). All such factors have beenvehdo be positively related to
heightened levels of ambulatory behavior in oldkrls. Factors identified that explain
such relationships include the enjoyment of natswejal interaction, and escape from
normal routine life (McCormack et al., 2010). Aotimgly, there are factors within the
built environment outside of fitness center faghtthat influence physical activity levels.
The collective opportunities and characteristicated within the environment are often
considered in public health and interventional #ff¢o increase physical activity, due to

the plethora of relevant factors imbedded withie émvironment.

Summary of Physical Activity Determinants in Oldetults
The majority of older adults are not engaginguffisient amounts of physical
activity to promote health and prevent diseases lBmarked by an increase in

sedentary behaviors across the older adult yegtrgkingly, this disparity in healthy,
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active behaviors exists despite the known benefighysical activity. Physical activity
is a complex behavior, with many contributing fastoncluding determinants and
barriers. These variables exist across a variesgttings, including individual factors
and social and built environments, but collectiveljuence overall activity levels.
Specific to the individual, self efficacy and dearsal balance are crucial to develop
physical activity habits. Increasing knowledgelw benefits of physical activity and
confidence to engage in such behaviors are infle@éihy education and motivational
factors. One of the most influential factors inedtenining behavior change and
maintenance is social support, which defines thitugle of one’s social environment to
promote positive lifestyle modifications. In adadit to these factors, the physical
environment in which one resides has an influemcaativity levels, including the
presence of fitness centers, recreational areaksjpand trails, which are associated
with higher activity levels. The following seati will focus on the current state of the
literature as it pertains to physical activity mentions on increasing overall physical

activity, in addition to physical activity and thealth outcome of functionality.

Physical Activity Interventions
The overall objective of physical activity intentens is to increase engagement
in some aspect of physical activity or exercisetigh behavior modification.
Accordingly, there are a plethora of foci regardatysical activity that can be targeted,
as defined by the dimensions of physical activitgquency, intensity, duration, and
mode. In addition to examining the specific dimens of physical activity, one can

examine overall volumes of physical activity. Sukasures are common in
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interventional research, for instance those thae iacused on the total volume metric of
accumulated steps per day. Ambulatory behavicglaively easy to monitor, and
provides a solid description of a person’s actiigits. Physical activity interventions
employed in the older adult population often inigege health outcomes. Such
information provides evidence of the efficacy giragram to increase physical activity
levels, but also the associated relationship wiplricular health outcome. The older
adult population represents a sample populatioh iwimense potential to not only
investigate efforts to increase physical activiilyt also to examine the associated impact
on a variety of health outcomes. As discussedipusly, decrements in physical
functioning, a precursor to physical disablemenprominent in older adults. Thus,
many interventions aimed at increasing physicaVégtalso investigate measures of
physical functioning.

Physical activity promotion in older adults isaudting task, as there are many
variables that influence engagement in physicaviéet When considering maintaining
gains in physical activity, there are additiondluantial determinants of physical activity
that must be considered, in order to determinestheacy of an intervention. Currently,
there have been a plethora of interventional effamned at increasing habitual physical
activity levels, targeting various aspects andmeteants of physical activity. The
ensuing sections will outline the efficacy of suisterventions to increase physical
activity levels, highlighting key factors that amdtical to the success of interventions.

Effectiveness of Physical Activity InterventionsRoomote Physical Activity

There have been numerous interventions implementeldler adults to increase

activity levels. In the aforementioned sectionsueber of important factors have been
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described, providing evidence to the complexity aadation possible between such
approaches. Given the broad scope of measurdal@eaio quantify physical activity
behavior, the ensuing sections will first focusne@asures of physical activity capacity,
building towards actual measurements of physic@iacbehavior. Overall,
interventions aimed at increasing total physicélvdg have reported gains of 2,000
steps/day or higher in older adults (Tudor-Lockalgt2011). These estimates are
similar to the effect of pedometer-based inten@iin increasing physical activity
levels across broader populations, including yowtd, healthy, and diseased individuals
(Bravata et al., 2007). Despite such observatimaseasing physical activity levels have
shown varying levels of benefit pertaining to exsedolerance and health improvement.
For example, increases in physical activity haveshno or minimal benefit pertaining
to heart disease (Brubaker et al., 2009), dial{&jesgaas et al., 2010) and cancer
(Matthews et al., 2007) , whereas others have shoghly beneficial health outcomes to
the same diseases (Kitzman et al., 2010; Diedtieth ,e2010; Pinto et al., 2008).
Inconsistent results in intervention outcome cadibeto a variety of factors including
specific characteristics of the intervention, diarat setting, adherence, and actual
baseline or pre-intervention physical activity lksve

Within an individual, physical activity levels caary greatly from day to day.
Furthermore, physical activity accrual is highlyiaale depending on the population of
focus. Such factors influence baseline physicaviag levels, which is a potential
driving factor for the effectiveness of an intertien. This is due to the general dose-
response relationship between physical activitp@sxre) and health (outcome)

observed from interventions. Therefore, a giveysptal activity intervention could
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produce highly beneficial effects for a sedentagspn, and little effect for an active
individual. Healthy older adults engage in 2,00009 steps/day, and diseased
populations engage in 1,200-8,800 steps/day (Tudoke et al., 2011), showing that
there is a spectrum of activity engaged in, whghn underlying factor to provide insight
to the effectiveness of the intervention.

To date, there have been a plethora of intervestiocused on increasing
physical activity, both ambulatory behavior andreise-type behavior (resistance
training), in older adults. Overall, the older Hghopulation is largely inactive, and
interventions are often not sufficient to improweahth. Therefore, there is much effort
still required to promote physical activity and gésequent health benefits to be
obtained in this population. By reviewing the @ntrinterventional literature, one can
glean critical components of success, and builcdhgueh findings in future
interventional approaches to further increase maysictivity in this population. In an
effort to categorize the current available inteti@mal literature, the following review is
broken up into the following sections; supervisetlisgs, unsupervised (lifestyle)
settings, and comparison of both settings, andnydg variables contributing to the
intervention outcome.

Supervised interventions.

There are unique characteristics between supeéreiseé unsupervised physical
activity interventions to increase physical activit older adults. This section will focus
on physical activity interventions with a clearlgfshed supervision component.
Supervised physical activity interventions consistmploying a structured exercise

program that is monitored and led by a given patesal. Usually, this occurs in a
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community setting, which serves as a common megtiognd for larger samples of
individuals to meet at. Commonly, the exerciseed@$ some aspect) increases across
the length of the intervention, including the digatand intensity of activity. With
reference to older adults, common barriers to maysictivity include health problems
and fear of injury, whereas enablers to physicavigg include positive outcome
expectations, social support, and program acceath@s et al., 2010). Supervised
interventions aim to increase physical activity aggment during monitored sessions,
which in turn, have the potential to induce oveaaliivity levels. Overall, such
interventions provide a set of advantages thatessdihe aforementioned barriers and
enablers in the older adult population, includidgeation, guidance, and sense of
comfort by exercising participants (Conn et alQ20

There has been a long established history offfeetereness of supervised
physical activity interventions to promote increageoverall activity levels. Such
studies extend nearly 30 years prior, and havdksitad physical activity outcomes that
more recent studies have built upon. Gillet, Whated Caserta (1996) provided clear
evidence for the effect of a controlled, superviegdrcise intervention on improving
exercise tolerance in 182 older adults. The egergroup completed three supervised
exercise sessions/week for 16 weeks, in additiordeiving an educational seminar
once weekly. The education group only receivecethgation component of the
intervention. Education meetings consisted of oo weekly to discuss common
health and fitness topics led by geriatric nurgeftioners. The exercise stimulus was
three 1-hour session of low impact dance exerdi&est-intervention, the

exercise/education group increased their exerolseance, expressed as maximal
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oxygen uptake (V&may by 32% (compared to 8% gain in the education gnbup),
which was achieved through increasing the duraimgaged in low-impact aerobic
exercises. Similarly, Pollock et al. (1991) exaadinthe efficacy of a supervised
walking/jogging program in 57 elderly individualg0t79 years). Participants engaged in
30-45 minutes/week on three days/week for 26 weékeerall, VQ naxincreased 14.6%,
from 22.5£5.7 ml/kg/min to 27.1 +6.5 ml/kg/mip<.05). Extending on the results of
Gillet et al. (1996) and Pollock et al. (1991), Hif and colleagues (1992) reported
beneficial effects from engaging in supervised eserinterventions. In their study, 80
healthy women (60-70 years) engaged in a 26 wedivggprogram, meeting twice
weekly for 45 minutes/session, compared to a mdtcbatrol group. Overall physical
activity capacity was assessed by the Human AgtRibfile (HAP), a questionnaire
examining physical fitness. One of the HAP outcemsemaximum current activity, a
measure similar to VOna« Post-intervention, maximum current activity |svecreased
significantly in the walking group from baselines(7+6.9 to 79.9+5.1p<.001),

compared to the control group (75.1+6.3 to 74.3x7Fhe aforementioned studies
evaluate measures that serve as a proxy for physitiaity behavior, including V©nmax
and the HAP. Although beneficial, such outconpecdically target increasing exercise
capacity, and not on actual quantification of pbgkactivity behavior.

In progressing the understanding of physical #@gtimterventions to induce
positive physical activity behavior change in olddults, Rubenstein et al. (2000)
examined elderly, fall-prone men (74 years) duar week intervention, meeting for
three 90 minute sessions/week. The exercise ssssomsisted of lower limb resistance

training and endurance training via treadmill watkand biking. Physical activity was
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assessed by the Yale Physical Activity Questiomnawth the outcome of hours spent in
various work, exercise, and recreational activitiea typical week. The exercise group
significantly increased the hours spent being ptasi active from pretest (15.2+8.2
hours/week) to posttest (18.6+10.6 hours/week)5), although there were no
differences between the exercise and control g(d8pi+11.2 hours/week) posttest
(F[1.52]=2.8,p=.10). The lack of difference between the two gis attributable to the
higher baseline activity levels of the control gnpolHowever, it should be noted that the
physical activity was assessed via subjective nuetlogiies, and are prone to common
measurement errors, such as recall bias and error.

In an effort to overcome such limitations ass@dawith subjective physical
activity methodologies, Fielding et al. (2007) exaed 424 older adults (76.5+4.2 years)
participating in a center-based exercise prograpaasof the Lifestyle Interventions and
Independence for Elders Pilot (LIFE-P) study. ERercise group participated in 40-60
minute exercise sessions held three times/weekXanonths, compared to a successful
aging group that received health education. Rdsetyention, the exercise group
engaged in a mean of 135.0 minutes/week of modariaesity activity, compared to
90.0 minutes/week for the successful aging grodithough not significant, such trends
in a large scale study with detailed explanatidns® exercise stimulus and physical
activity outcome provide merit for future studiesivestigate additional methodologies
to promote physical activity in older adults in tbag term.

The aforementioned studies have shown that oldidtsarespond positively to
physical activity interventions. However, it isragicial to examine how an intervention

impacts objectively quantified physical activityHaior that is easily comprehended by
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a broader audience. Volumetric measures of phlyaatavity, such as steps/day, are
relatively easy to measure and provide a physidality profile that has a high degree of
generalizable understanding amongst older ad@ltgjiura et al. (2002) examined the
difference in self-monitored steps/day in menopbwsanen (40-60 years) participating
in one weekly 90 minute exercise class and matcbattol participants. Across 24
months, the exercise group averaged between 85004 steps/day, whereas the
control group averaged 5,700-6,500 steps/@ay0{). The aforementioned studies
provide merit for implementing interventions in efcadults to induce the adoption of a
more physically active lifestyle. As stated, thira range of the effect of the results,
which is telling of the intervention characteristithat distinguish them from one another.
Amongst the variables that influence the effectasmare the duration and adherence to
the exercise prescription and intervention.

Supervised intervention duration.

Amongst the plethora of factors that dictate phglsactivity interventional efforts
are available resources, including funds and rekgaam, for example. Such
considerations largely influence the balance betveasibility to effectively deliver an
intervention, while achieving meaningful results.turn, the duration length of the
intervention is a key variable to the effectivenisstimulate changes in behavior.
Investigators are continually evaluating the darathat is required to best maintain
behavior adoption. Such information provides ihsigto how intense the intervention
stimulus must be in order to achieve meaningfulltes Currently there is no consensus

on what timeframe distinguishes a short-term irgation from a long-term intervention.
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However, common classifications for short-term sadypically consist of less than 6-
12 months (van der Bij, Laurant, & Wensing, 2002).

As mentioned previously, exercise tolerance isarteome assessed in physical
activity interventions. Increases in exerciserthee are the result of numerous
physiological adaptations, spanning multiple bodigtems. Depending on the
physiological system of interest, adaptation tiraefes span from days to weeks
(Blomgvist, 1983; Gibala et al., 2006). When ew#ihg the duration of interventions
that yielded gains in exercise tolerance, benbéise been observed from four months
(Gillett, White, and Caserta, 1996) to six montRsllock et al., 1991; Hamdorf et al.,
1992; Hamdorf & Penhall, 1999).

With reference to specific measurements of physicavity behavior (as opposed
to exercise tolerance/capacity), increases in i¢levels from supervised interventions
have been observed in shorter periods of time.eRstiein and colleagues (2000) showed
hours spent in physical activity per week increaseas little as three months as the
result of an exercise intervention that met thnees$ weekly. Additionally, longer
duration, supervised interventions have contineeshbw increases in physical activity
across longer periods of time, suggesting the reaarice of newly adopted behaviors
longitudinally. Fielding et al. (2007) reportectirases, and maintenance, of physical
activity accumulated in amourtd 50 minutes of moderate intensity activity, acra@ss
one year timeframe. Of additional benefit, Krigtal. (1986) have reported gains in
physical activity across a two year time frame,regped as increases miles of
ambulatory activity accrued. These results aréated, in part, to education provided at

the onset of the intervention and the necessipadiicipants to log their activity through
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the two year period, highlighting the importanceself-monitoring. Overall, the decline
in physical activity is attenuated following longerventions, compared to short term
interventions. It is postulated that due to thegler exposure time, long-term
interventions are more effective in facilitatinghla@ior adoption, resulting in lower
attrition rates following the completion of theentention.

Supervised intervention adherence.

One of the factors that largely drive the outcoimmgshysical activity
interventions is adherence to the prescribed phlyamtivity stimulus. In order to gauge
the effectiveness of an intervention, one must @mpately comply with the exposure
dose, in order to make meaningful associations antloutcome variable. One of the
benefits of a supervised physical activity intemi@mis the presence of an instructor who
can provide education, guidance, leadership, andwgagement. Such variables can
increase one’s self efficacy to adopt a more playlsiactive lifestyle, in addition to
providing a community approach to exercise whigo ahcreases one’s social support to
continually participate in physical activity. Boskelf efficacy and social support are key
enablers to adhering to physical activity intervems (Mathews et al., 2010).

Generally, adherence to supervised interventiohgis. Adherence to prescribed
exercise sessions exceeded 80% in numerous sthdiagported adherence rates
(Pollock et al., 1991; Buchner et al., 1997; Wadlat al., 1998; Hamdorf & Penhall,
1999). Itis important to note, however, the nundfeparticipants excluded from
adherence calculations due to dropping out of theys For example, Buchner et al.
(1997) reported a 95% adherence rate to a thrieklywexercise session, but 27 of the

105 participants were excluded for various dropeasons. Similarly, Wallace et al.
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(1998) reported a 90% adherence rate (three wesldicise sessions) when excluding 5
dropouts of the 50 patrticipants in the exercisgmm, and Hamdorf et al. (1999)
reported an 89.7% adherence rate (twice weeklyceseesessions) when excluding 11
dropouts of the total 49 participants. Thus, thie adherence to the physical activity
intervention may be lower than the previous ressutggest, given that participants who
dropped out of the intervention were excluded faomalyses. Conversely, Barnett and
colleagues (2003) reported that only 1/3 of a tp#aticipant group of 163 older adults
attended 80% of exercise sessions (twice weeklyceseesessions). With varying levels
of adherence evident, especially in light of a spg of participants excluded from
adherence analysis, other variables may contrifoutiee interventions’ overall
effectiveness in increasing physical activity lsy@hcluding adherence rates, in older
adults.

Drawbacks of supervised interventions.

As previously discussed, there are a variety ohathges to utilizing a supervised
intervention to increase physical activity leveloider adults. However, there are
drawbacks posed by such approaches that may irtigageneralizability of results to
the broader older adult population. The necessigymeeting location to employ the
intervention can be considered as one of the biggeential disadvantages. Depending
on where the location is, there are other drawb#tkisarise. Specific to older adults,
transportation is key barrier to engaging in suped interventions. As one ages, it can
become more difficult to travel by oneself, whishinfluenced by several factors,
including health status and resources. As healthirtes across the older adult lifespan,

autonomy to travel becomes restricted. In turerghs an increased reliance on others
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for assistance, including public transportation pridate scheduled transportation. Also
influencing transportation and participation in snpsed interventions is the availability
of economic funds. Without available income, oreeymot be able to afford a car, and
may have to hold a job to keep a consistent income.

Additionally, supervised interventions require papation at designated times.
If one has to work or has to rely on others fon$gortation, meeting such scheduling
becomes increasingly difficult. Furthermore, it@nmon for older adults to assist in
caring for family and grandchildren, which can hat limit their availability. The
previously stated disadvantages to supervisedvieméions assume one’s desire to
participate. Not all individuals, however, wantg@articipate in community-based,
supervisor-led, group exercise classes. Thosalthabt express affinity may avoid a
supervised setting (Van Roie et al., 2010), andrfavmore individualized setting to
participate in physical activity. Therefore, onasnconsider the advantages and
disadvantages of a supervised setting when emga@nrintervention.

Summary on supervised interventions.

Supervised interventions provide older adults witkat potential to increase
physical activity through establishing an exerd¢tsmle, guidance, and encouragement to
engage in a given activity. Interventional reskdras shown such approaches to be
effective in increasing overall measures of physacéivity, which can be in part due to
generally high adherence rates to the intervergiggosure. Furthermore, the positive
benefits of supervised interventions have yieldexdhcial results in both short and long
term settings. Despite this, there are disadvastafisupervised interventions, such as

the resources required to effectively carry outithervention, as well as the barriers to
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physical activity pertinent to older adults, indlugl transportation, affinity for group-
based exercise sessions, and time constraintgefohe, the following section will
examine the efficacy of unsupervised, oftentimésrred to as lifestyle interventions, in
increasing physical activity levels in older adults

Unsupervised interventions.

In contrast to the previously discussed intervergjansupervised physical
activity interventions represent unique advantagesen that such interventions are
implemented out of a person’s home, certain bart@iphysical activity are eliminated
and/or lessened, such as time or scheduling ct:ftransportation, and lack of affinity
with exercising in a center-setting (Mathews et2010). Commonly, unsupervised
physical activity interventions are referred tdigestyle interventions. This is due to the
purpose of increasing overall activity levels, whreflect the accumulation of activities
chosen by the individual, or their lifestyle. Tafare, the intervention locale consists of
in-home and neighborhood settings. Lifestyle wgations hold great merit in the older
adult population, as there is a commonly obseragdrse relationship between
increasing free time and decreasing physical dgtievels. Provided the amount of free
time available in the older adult population, giyithe participant more autonomy on
how they accumulate physical activity increasedikedihood of the intervention being
effective.

As mentioned previously, one of the underlying adages of unsupervised
interventions is that this approach provided thei@pant with more independence to
engage in physical activity behavior. Currenthere are different physical activity

recommendations that are based on different vasaklich as the accumulation of steps
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per day and amount of time spent in various intexssof physical activity. Hultquist,
Albright, and Thompson (2005) investigated theafeness of providing different
physical activity recommendations to adhere toareasing the number of steps taken
per day in an unsupervised setting. Fifty eigletvpusly inactive women</,000
steps/day; 45.0£6.0 years) participated in a foeekvntervention, consisting of two
experimental groups. Both groups were instruabesktf-monitor their activity level,
where one group was instructed to accumulate 1G6#s/day, and the other instructed
to take a brisk 30 minute walk on most days ofwleek. Post-intervention the 10,000
steps/day group engaged in significantly more $tkeyys(10,159+292 steps/day) than the
30 minute walk group (8,270£354 steps/day,005). The 10,000 steps/day and 30
minute walk group met their assigned activity gaaist.2 and 4.4 days per week,
respectively. From these results, it is evideat groviding specific volumes of
ambulatory goals to engage in increases physit@itgdevels to a higher extent than
temporal recommendations. However, the subject gidaot solely consist of older
adults, so the generalizability of such result@broader older adult population is
limited.

In an attempt to investigate older adults’ peraapbf their engagement in
physical activity, van Stralen et al. (2009) uglizan intervention that involved mailings
to participants to monitor their physical activit2ne thousand nine hundred and seventy
one older adults (64.0+8.6 years) received threimga across six months, assessing
awareness of physical activity engagement, selfited physical activity, and
compliance with physical activity guidelines (30nuies of moderate intensity activity

on most, preferably all, days per week). The irgation was rooted in aspects of the
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transtheoretical model, self-regulation theory, aalf-determination theory. Mailings
were sent out at baseline, two weeks, and threghmort six months, the intervention
group was 1.64 times more likely to be aware oit thleysical activity levelsgd<.01) and
increased their physical activitp£0.54,p<.001, effect size=0.35), compared to controls.
Furthermore, the intervention group was 2.79 timese likely to comply with physical
activity guidelines than the control groyp<(001). Compared to Hultquist et al. (2005),
such results provide evidence that general awaserfesand rates of those meeting,
physical activity recommendations can improve iruasupervised, but may necessitate
feedback throughout the intervention. Providindiidnal evidence to the effectiveness
of increasing awareness of physical activity thfoagnimal intervention, King and
colleagues (2008) utilized personal digital assistdPDAS) to intermittently prompt
physical activity throughout the course of the dagedentary older adults (>50 years)
over an 8 week timeframe. Compared to control5.82267.8 minutes), those in the
experimental group with PDA access had signifigahitjher time spent in moderate-
vigorous physical activity (310.6£267.4 minuté$l,36]=4.2,p=0.048).

Previously, it was discussed that providing stegplgaas more efficacious in
promoting gains in physical activity than presangpphysical activity recommendations
(Hultquist et al., 2005). Extending on the effeetcomponents of an unsupervised
intervention, van Stralen et al. (2006) providedlence that continual feedback is
beneficial in promoting physical activity, even whassessing the less effective
intervention stimulus as reported by Hultquistle{2005), physical activity
recommendations. Building upon these studiesttsétaal. (2011) examined the impact

of varying levels of intervention stimulus on inaseng steps taken per day in older
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adults. Over a 12 week intervention, 81 older &d{f13.8+6.0 years) were randomized to
one of four groups: a control group (Group 1), 000 step per day goal pedometer
group (Group 2), a 10,000 step per day goal andithehlized feedback group (Group

3), and a 10,000 step per day goal and individadlizedback group with biweekly
telephone feedback (Group 4). Group 2 receivecékly pedometer logs to record their
steps, Group 3 received biweekly pedometer logh thie goal of increasing their steps
each week by 10% of their baseline steps per dal/Gaoup 4 received the same
material as Group 3, but with telephone biweeklggkone contact by a trained research
assistant. Compared to Group 1, Groups 3 andklaonaverage of 2,159 and 2,488
more steps per dap<.001). Group 2, however, did not differ in thepsper day
accumulation than Group 1. Overall, utilizing sebnitoring and increasing the degree
of individualized feedback resulted in a linearease in physical activity, utilizing an
easily comprehendible volumetric of physical at¢yivstep accumulation.

Further establishing the success of unsupervisgsiqdi activity interventions in
older adults, McMurdo et al. (2010) employed araonth intervention with three study
groups: a control group, a behavior change intdroer{BCI) group, and a BCI with
pedometer group. The pedometer utilized, the Oriidi113 piezoelectric pedometer,
assess activity counts. The BCI was based onraglfiation theory, emphasizing goal
setting, planning, and self-monitoring, and inval\exlucated participants how to become
more active (focusing on walking), how to overcadmagriers, and telephone contact by
the researchers. By three months, the BCl anddl pedometer groups were walking
significantly more than the control groyp<(05). Although not statistically significant,

the BCI group increased their walking activity 19%.,6compared to the BCI plus
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pedometer group (3.9%). Despite such surprisiagltg the dropout rate was lower for
the BCI plus pedometer group, so it can be infethatlthe use of a physical activity
monitoring device serves as a tool to increaseradice to a prescribed intervention.
Collectively, the previously discussed studies {pibsit unsupervised physical activity
interventions in the older adult population aresefifve in increasing ambulatory physical
activity, with additional gain to be had when implenting variables such as education,
feedback, and self-monitoring.

Unsupervised intervention duration.

Similar to other physical activity interventions)aupervised approaches are
largely dictated by available resources. Howewursupervised interventions are unique
in that they reduce much of the resources requihedurn, there is more responsibility
placed upon the participant to adhere to the exetimulus. Given this responsibility,
it is beneficial to examine the duration of varionierventions to examine the
effectiveness of older adults to increase theirspta} activity without supervision. Such
results provide valuable information on the abibfythis population to increase their
physical activity with less resources and a lowegrde of invasiveness, compared to
supervised interventions.

Positive increases in physical activity have beleseoved in as few as four weeks.
Hultquist et al. (2005) provided simple walking deiines to sedentary women to
accumulate 10,000 steps/day, showing significasresses from baseline (5,760+1,143
steps/day) to four weeks (11,775x207 steps/day) BIdok and colleagues (2004)
employed a more intensive intervention focusedtdizing a counseling program to

increase physical activity in those with chroniswbctive pulmonary disorder. By 9
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weeks, average steps taken increased 1,430, ari9&ase from baseline. This is
significant when compared to a review of pedomiterventions (not specific to older
adults) by Bravata et al. (2007) approximated fleatometer users increased their
steps/day by an average of 26.9%.

Others have shown increases in physical activitgssclonger periods of time
when using unsupervised interventions. Strathcatidagues (2011) reported gains in
physical activity in those reporting/,500 steps/day at baseline across a 12 week period
Similar results were reported by van Stralen e28l09), who showed awareness of
engagement in physical activity and participatiomphysical activity increased by three
months via mailed questionnaires. Interestindlgytshowed that their low-cost
intervention showed continual increases in physctvity to six months. The results
from McMurdo et al. (2010) mimic these time effeatdth six months of self-monitoring
increasing ambulatory activity. Collectively, stof benefit to note that the older adult
population is able to increase their activity leviel an unsupervised setting in the short
term (four weeks), and is able to continually exhilicreases in activity levels across
longer periods of time (six months).

Unsupervised intervention adherence.

The previous section stated that it is possibleb®erve increases in physical
activity in the short term, and that said increas@scontinue across time. One of the
underlying factors associated with the increasgsysical activity is the adherence to
the intervention. This is of merit to examine uasupervised interventions often come at

a lower cost than supervised interventions, andigeoevidence for older adults to
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increase their awareness and self-monitor their lo@havior. Accordingly, this has
immense implications for extending such resulth&broader older adult population.

In the face of providing specific physical activdgvidelines to adhere to,
Hultquist et al. (2005) reported that participamist instructions on just over four days
per week over a four week period. Although theiervention provided no additional
stimulus, it provides evidence that merely educatine on the current physical activity
recommendations is not a sufficient stimulus taltaa meeting those requirements (5
days per week). Across six months, van Straleh. ¢2009) showed a 28% dropout rate
in participants’ response to mailings, from 1,93attigipants at baseline, to 1,411 post-
intervention. Despite the dropout rate, adhereadelly completing questionnaires
increased from 23% at baseline to 72% at six monghgh results provide evidence to
make unsupervised physical activity interventiopgealing to older adults, as those who
stay within the study have higher adherence ratélset intervention. Adherence rates
have been shown to remain high across longer peabtime. Rejeski et al. (2011)
reported positive response rates of 86.5% in 2&veeight older adults (67.1+4.5 years)
enrolled in a weight loss and physical activityeivention. Collectively, adherence rates
and participation have proven to remain high acvasging timeframes in older adults,
providing justification for utilizing unsupervisedterventions to increase physical
activity in older adults. However, variability adherence exists, influenced by
intervention duration, and the frequency and daratif the intervention stimulus.

Drawbacks of unsupervised interventions.

Despite the beneficial results of unsupervisedvaietions, one must consider the

potential disadvantages of such approaches toasicrg physical activity in the older
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adult population. Primarily, the lack of guidaraned expertise are two components that
can dilute the benefits of an unsupervised intefean Given that the participant is on
their own, they do not have the monitoring of af@ssional to help guide and motivate
them to adhere to a given activity prescriptiome Expertise that such individuals have
is integral to the success of supervised intereestiand this is removed in an
unsupervised setting. To compensate for this, pgrsised interventions often employ
education and self-monitoring components to echgpparticipant with a skill set that
otherwise professionals would possess in a sumehéagercise intervention. Other
drawbacks of unsupervised interventions are thedéexercise equipment. Not all
individuals have the space, interest, or excesgatap equip their homes with exercise
equipment. In turn, those developing in-home wdations must acknowledge this and
design their approach accordingly, to provide thed&iduals with comparable
opportunities with those interventions occurringifitness-center type setting.

Summary on unsupervised interventions.

Unsupervised interventions aimed at increasing iphyactivity targeting the
older adult population have provided positive restlirough a variety of unique
approaches. Importantly, such interventions oatan in-home setting, eliminating the
reliance on expensive exercise equipment in comiyigeitings that are led by trained
professionals. Unsupervised interventions allgeadicipant to engage in activities they
find appealing on their own time frame. Howevemust be acknowledged that social
support and self efficacy are two prominent predgbf physical activity engagement in
older adults. It is imperative, then, to implemeducational and feedback components

to maintain adherence to interventions. This lentachieved via feedback, self-
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monitoring, and counseling aspects, which resuftddgh levels of adherence and
significant increases in physical activity in batiort and longer term durations. Overall,
there are two primary settings for physical acpivitterventions, spanning supervised and
unsupervised settings. The following section vélliew literature that conjointly
examines both settings.

Comparison of supervised and unsupervised inteient

The previous sections describe the unique quabftissipervised and
unsupervised interventions, providing evidencelieir effectiveness on increasing
physical activity in the older adult populationltifough similarities and differences
regarding the interventions and results can betiitksh data examining comparisons
between the two settings is sparse. There is peelehough, that suggests older adults
can achieve similar results in both settings. Kang colleagues (1991) initiated an
exercise intervention with varying degrees of eserstimuli in a sample of 357 healthy
older adults aged 50-65 years. There were thteevention groups: two high intensity
exercise groups (one in a community-based settidgoae in a home-based setting), and
a lower intensity home based group. The high sitgrstimulus consisted of three 40
minute sessions/week at 73%-88% of peak treadmdttirate, whereas the lower
intensity stimulus consisted of five 30 minute s@ss/'week at 60-73% of peak treadmill
heart rate. In their 12 month intervention, treddexercise tolerance was investigated at
six and 12 months, showing that both intensity geoincreased their exercise tolerance
(0.4-1.5 minutesp<.001) and VQ nax(0.5-1.5 ml/kg/minp<.03). Noteworthy, the
lower intensity group had similar improvements canagl with the high intensity group.

Furthermore, adherence to the home-based exer@seriptions was higher for the
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lower (75.1%+31.8%) and higher intensity groups. {%8t33.9%) than to the
community-based intervention (52.6%+29.8%; F[2,266]6,p<.0005). This study
however, assessed exercise capacity,(¥£) and did not quantify physical activity
behavior. Furthermore, this study focused on aefo@sed activities, and did not
incorporate resistance training, which is linkednproved muscle characteristics and
improved physical activity tolerance.

Much can be learned from the study of Dunn anttaglies (1999) in a sample of
sedentary 237 men and women (46.0+6.6 years),mththe sample mean age was
lower than a common definition of an older addlhey examined changes in physical
activity and cardiorespiratory fitness (Y& at 6 and 24 months. Physical activity
(energy expenditure) was assessed via the 7 dagid@hyctivity Recall questionnaire.
Those in the structured exercise group were assinattend three out of a possible five
weekly 20-60 minute supervised exercise sessicescising at 50-85% of maximal
aerobic power. Group leaders were present totagsgisphysical activity goal setting
and to offer encouragement. The lifestyle intet\@ngroup was encouraged to
accumulate 30 minutes of moderate intensity agtmit most days of the week in any
activities of their choosing. Participants in tifiestyle group were encouraged to attend
weekly meetings with other participants through kvéé, and biweekly until week 24, to
learn behavioral and cognitive strategies to playsctivity behavior. The lifestyle
intervention group increased their energy expenglitty 0.84 kcal/kg/daypk.01) and
0.77 ml/kg/min p=.01), and the structured exercise group by 0.é%lkg/day p=.002)
and 1.34 ml/kg/ming<.001). One important conclusion regarding thiglgtis that

similar effects were observed in both supervisetiarsupervised intervention groups.
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Van Roie and colleagues (2010) implemented lifeséyld structured, center-
based physical activity interventions lasting 11nthg in 186 older adults (66.9x4.7
years), compared to controls. The lifestyle groegeived education (including
pamphlets) and an orientation on exercises to pariio a meeting with the instructor.
Additionally they received biweekly telephone catisensure adherence to the activities.
King and colleagues (1991) also utilized telephometact, but they reduced the number
of calls from once weekly during the first four viksethen biweekly for the next four
weeks, and then once monthly for 12 months. GiliahDunn et al. (1999) encouraged
travel to group meetings, the biweekly telephonagact throughout the duration of the
11 months by Van Roie et al (2010) represents dbfsek method that is more frequent
that King et al. (1991), but less intensive thamDet al. (1999). The structured group
was instructed to participate in five supervisedreise sessions over each two week
period throughout the intervention. The exercess®ns included aerobic, strength,
flexibility, and balance training components, sgagr60-90 minutes/session. Although
physical activity was not an outcome variable, (g significantly increased 3.0
ml/kg/min and 4.5 ml/kg/min in the lifestyle andgttured intervention groups,
respectively |j<.05). Collectively, the aforementioned studiessgnt evidence that older
adults are able to achieve similar benefits of masactivity in supervised, center-based
settings and unsupervised, in-home settings. $asttive results are influenced by
various feedback methodologies, including educadiuth telephone feedback. However,
the foci of such studies were on exercise capaaitgl,not on the assessment of actual
physical activity. Future studies are warranteat #xamine the impact of supervised and

unsupervised interventions on measures of phyattality.
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Summary on physical activity interventions.

As previously presented, there are a plethoraabfs relevant to increasing
physical activity behavior in older adults, spamnexercise capacity and the volume of
activity engaged in. Supervised and unsupervistahientions have both produced
favorable results in increasing physical activityoider adults, but data is lacking in
specifically comparing the two settings. Regarsligfsthe setting, interventional factors,
including education, self-monitoring, and feedbdtkye been shown to be effective
pieces to include. Such variables provide studtigpants with more autonomy and
knowledge into the benefits of engaging in a mateva lifestyle. In terms of the health
benefits from physical activity, meaningful increasn physical activity have been
shown to occur in as little as 8 weeks. Howewvachgyains have also been shown to be
maintained across longer periods of time, with Heylels of adherence to interventions.
The focus of the aforementioned studies has beencosasing physical activity, though
it should be noted the associated capacity to do #ee older adult population is also
influenced by physical functioning capacity. Imrtuthe ensuing sections will the
efficacy of physical activity interventions to emica physical functioning ability, with
the goal of further promoting gains in physicaiaty.

Effectiveness of Physical Activity Interventionsltoprove Physical Functioning

As presented in the previous section, there is@enyadence to support the
potential of interventions to promote gains in pbgkactivity in older adults. One
aspect that may strongly influence one’s overdivayg levels is their level of physical
functioning. High levels of physical functioningeanversely correlated with physical

limitations, which have been conceptualized tohHgelink with physical disabilities.
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Physical functioning can be categorized by raw phggical system evaluations, as in
guantifying muscular or cardiovascular enduranc&ygperformance-based assessments.
Often, performance-based tests are timed tasksapbtate everyday activities in the
form of specific processes (McAuley et al., 20&ich as rising from a chair, climbing
stairs, or quantifying gait speed. Collectiveligypical activity interventions aimed at
improving physical functioning should incorporaspacts of strength and balance
training, improving muscular strength and endurangdditionally, cardiovascular and
flexibility training are effective, but not on tl@wn as the intervention stimulus (Kenny
et al., 2011). Itis beneficial, however, to exaeihese outcome measures collectively
with changes in physical activity levels, allowiage to conclude the associations that
increases in physical activity have with improvemsan physical functioning.

Therefore, the ensuing discussion will focus ondtfiectiveness of physical activity
interventions to increase both habitual physicélvag levels and markers of physical
functioning within supervised and unsupervised rsgst

Supervised settings.

Measures of lower limb strength are of particihaportance, as they influence
associated measures of balance and fall risk aféia¢ et al. (1994) had frail older adults
residing within a nursing home engage in knee/Ripresor and leg pres training for 45
minutes, three days/week, using resistance traimachines for the exercises.
Cumulative muscle strength increased 113%, binatkl be noted that there was
constant supervision provided for the training ggss Chandler et al. (1998) also
showed increases in frail elders’ lower limb strgngPhysical therapists led in-home

exercise sessions, occurring three times per waekdf weeks. Utilizing therabands for
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resistance training, exercises consisted of kreedih/extension, hip extension and
abduction, ankle dorsiflexion, toe raises, chaesi and stair stepping. Overall, strength
increased 10%-16%0€0.05) spanning measures of knee flexion/exterainwh
dorsiflexion and plantar flexion. Chiefly, it igbeficial to note that improvements in
muscular strength were experienced from an in-hseting, analogous to the
unsupervised, lifestyle interventions presenteithéprevious sections to increase overall
physical activity levels. Thus, there is mountevgdence that supports that both physical
activity and physical functioning can be increasedlder adults in an in-home setting,
which is important in reducing the need for expeasixercise equipment. However,
there are also additional factors to be examinatitffluence interventional efficacy, in
order to determine what interventions are mositcéffe in improving physical

functioning in older adults.

Unsupervised settings.

The results from Fiatrarone et al (1994) and Clearet al. (1998) reported
evidence for improved muscle strength with supexvisxercise sessions. Not all
researchers have the resources available to previtteservices for their interventions,
so it is beneficial to examine interventional effowith less supervision and guidance
provided to discern what level of intervention stlos is required to elicit meaningful
changes in physical functioning. Gudlaugsson.€R8l12) examined thigh and hand
strength over a six month training period in 11deoladults aged 71-90 years. The
delayed intervention group consisted of daily eadue exercise (walking) and twice
weekly strength training. The endurance stimuhgsgased from 20 minutes/session at

50% of heart rate reserve during weeks 1-8, to Butas/session at 70% of heart rate
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reserve during the final eight weeks. Resistaraiaihg consisted of 12 exercises
spanning the whole body, including two sets of detitions at 50% of the one-
repetition maximum for the given exercise. Supaon was provided for 50% of
endurance training sessions and 100% of strengiirig sessions. They showed that
muscular strength, assessed via knee extensiarifjcigtly increased by 28.5%
(p<.001) in the absence of completely supervisedase sessions. Although not strictly
unsupervised, the study design and results prowdelence for implementing
unsupervised interventional aspects in older ad@ampbell et al. (1997), however,
showed no improvements in knee extensor strengithimme-based intervention in a
sample of 233 women (84.1£3.2 years). Resistaagang was performed three times
per week for 30 minutes over the course of 12 nenfxercises were prescribed by a
physiotherapist and targeted quadriceps, hamstuimd) calf muscles via ankle cuff
weights, in addition to performing various balaesercises. Also, participants were
encouraged to walk outside three days per weeker@hat no improvements were
observed in strength, evidence does not supportdtien that one can simply prescribe
an exercise program, even if individualized, tam&ter adult and anticipate
improvements in strength.

Although the results of Campbell et al. (1997)wltbat no strength gains were
evident with an unsupervised intervention, theeeatditional approaches to implement
interaction. Such approaches can be employeddhroaoplementing feedback and
periodic follow-up sessions with participants in@ngoing intervention. Previous
approaches have utilized telephone follow up sessamd exercise logs, both stressing

the adherence to the prescribed physical actitimywdus. Ettinger et al. (1997)
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performed telephone interviews with 365 older aI(#9.0+6.0 years) with knee
osteoarthritis participating in aerobic and resistatraining over 18 months. At the
onset of the intervention, those in the aerobic@se group received guidance on
participating in aerobic-based physical activityhere the goal was to accumulate 60
minutes of activity through warm up, stimulus, aodl down phases. The resistance
training group was instructed to perform two sét$2repetitions on three days per
week, spanning leg extension, leg curl, step uel fase, chest fly, upright row, military
press, bicep curl, and pelvic tilt exercises. Ebserlogs were supplied for participants to
track their involvement over the study durationw&ekly telephone calls were made, in
addition to bimonthly visits from the exercise leadPost-intervention, knee flexion
strength was significantly greater in the aerobiereise (50.0+1.1 Newton-meter at 30°,
p<.004) and resistance training groups (49.5+1.1 tdewneter at 30%=.01), compared
to a health education subset of participants (4b@Newton-meter at 30°). Such results
provide evidence for the implementation of varioustivational methodologies during
physical activity interventions to promote apprapgiconclusions for the effectiveness of
the prescribed exercise stimulus in improving ptaisiunctioning.

Physical activity and skill-tests linked to phyifunctioning.

In addition to improving muscular strength andwadce, interventions stressing
physical activity and exercise have the capacitynjorove performance on skill-related
tasks that serve as a proxy for physical functigmmolder adults. Common
performance-related tasks include the ability $& from a chair, walking velocity (8 feet
walk test, 6 minute walk test, 400 meter walk tdséjance measures, and the short

physical performance battery (SPPB; comprised &z, walking velocity, and chair
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rise tasks). There is evidence to support thelasion that physical activity
interventions improve performance on a varietyuafstasks, while increasing overall
physical activity levels (Gudlaugsson et al., 2012)

Similar to positive results for muscular strengtérformance on skill-related
tasks can be observed in as little as 10 week&afbize et al., 1994; Chandler et al.,
1998). Such benefits have been shown to occurpathcipation in a prescribed
physical activity dose ranging from one weekly g@s¢Barnett et al., 2003) to three
weekly sessions (Lord et al., 1995; Van Roie et24l10; Fiatarone et al. 1994; Campbell
et al., 1997). Amongst these studies, those phasgrexercising twice weekly (Lord et
al., 1995; Van Roie et al, 2010) have proven etimas to improve physical
functionality, lending credence to the current AC&MI AHA physical activity
recommendations.

Balance is a critical component of an older aduyphysical functioning profile.
Balance influences engagement in physical actaviity the associated confidence to
engage in such behaviors (Rand, Miller, Yiu, and,22012). Campbell et al. (1997)
showed improvements in balance over a 12 monthigdiyactivity and strength training
intervention in an in-home setting, in additiorBiarnett et al. (2003) in a structured
exercise program in a community-based settingooth studies, overall physical activity
levels increased, however balance was measurecavpidiper and string method to track
center of mass movement. There are more robusgturesaof balance that can be
utilized. Lord and colleagues (1995) employed égptates to assess balance in 197
women (71.615.4 years), showing that body swayesesad with lower limb exercises

over a 12 month period. Future studies shouldrpm@te more precise measurements of
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balance, such as force plates, while also examiowegall physical activity levels and
strengthening exercises to gain a more comprehensigerstanding of the relationships
between physical activity, physical functioningddralance in older adults.

The ability to rise from a chair is oftentimes thest lacking physical ability of
older adults, largely due to extreme degeneratfdaveer limb muscle tissue.
Accordingly, those who cannot easily rise from tliesting position are less apt to
engage in physical activity. Lower limb strengtimgnand promotion of ambulatory
physical activity have been shown to be effectivemproving chair-rise ability.
Gudlaugsson and colleagues (2012) examined a sithhmoultimodal training
intervention (previously outlined) on SPPB measuaas the 8 feet up and go test. Time
to complete the chair rise portion of the SPPB &ifekt up and go test decreased 1.7
seconds(<.001) and 0.6 seconds<.001), respectively. Both aerobic exercise and
resistance training exercises have been shown edficacious in improving chair stand
ability (number of stands per 30 second period186 sedentary older adults (>60
years), compared to matched controls (Van Roié,2@L0). The exercise groups
improved the number of chair stands by 2.5 sucaks&inds per 30 second period
(p<.001). Further examining the link between phylsacaivity and chair rise ability,
Chandler et al. (1998) showed that improvementsvirer limb strength over a 10 week
resistance training period in frail elderly (77.6&years) were more related to
improvement in lower limb strength in lower funeting older adultsf=3.8,p<.05),
compared to higher functioning older adufis{0.26,p=.7). The resistance training
component consisted of three sessions per week ioFlaome theraband strength

training program. Given that chair rise abilityaigommon lacking ability in older
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adults, physical activity promotional efforts shabiricorporate both strength training
exercises and physical activity goals to help imprsuch measures.

Walking speed has been posited as a predictamyigal functioning, and similar
to the aforementioned performance-based skillsshbstantial evidence that physical
activity can improve such measures. Evaluating inglkpeed is an easy and inexpensive
measure to assess, and is associated with mdbiitations and functional capacity.
For example, 3,047 older adults (mean age=74 yaai&pd a 6 meter course as part of
the Health, Aging, and Body Composition Study, gateing those who completed the
course at a rate <1 m/s as high risk, and those/slas low risk (Cesari et al., 2005).
Those in the high risk category had a higher rislower extremity limitation (RR=2.20,
95% confidence level [Cl]=1.76-2.74) and death (R4, 95% Cl=1.14-2.37),
compared to the low risk group. Such associati@t®me increasingly evident across
the older adult years. Kim, Yabushita, and Tan@kd.2) examined walking speed and
physical functioning in 1,381 older adults (65-8hyxs). They reported an inverse
relationship between decreasing walking speed reréasing age for men (r=-.35) and
women (r=-.42). Furthermore, slower walking spe@d shown to be associated with
poorer physical functioning, evidenced from perfanoe on the 5 chair sit-to-stand
assessment and single leg and tandem leg balasessazentg&.001). Physical
activity and exercise have the potential to incegfastors related to gait speed, such as
muscular strength and balance. There is eviddrateatstrength training stimulus (8
weeks, 3 sessions per week, 2 sets for 10 repetiboer 6 lower limb exercises)
increases lower limb strength, compared to con{d€017), and is associated with the

differences in faster walking speed with the expental group (F[1,19]=5.09<.05)
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(Schlicht, Camaione, & Owen, 2001). Accordinghgtte is an inherent link between
physical activity and exercise and performance wareety of skill-related tasks relevant
to physical functioning in older adults. Howeverwre research is needed to further
explore the relationships amongst performance oh &asks, with physiological
measures of physical functioning (muscular profiée)d the potential impact of physical
activity to improve such measures in older adults.

Physical activity and physical functioning intertien duration.

Improving one’s muscular strength and enduranseadiract benefits on physical
functioning abilities. Coinciding with the widegad low levels of physical activity
engaged in by older adults, there is much roonthigrpopulation to improve their
muscular profiles, enabling them to engage in tbletice activities through the lifespan.
There is evidence to support that muscular imprargscan be achieved in a short time
frame. Interventions have shown that musculangtfecan increase in as little as 10
weeks (Fiatarone et al., 1994; Chandler et al.81L9%uch improvements, however, can
be observed in shorter periods of time (i.e. 2-éks¢ (Christie & Kamen, 2010). Such
improvements are the result of improved neuromasduhction, not skeletal muscle
morphology adaptations. As presented in the ptesvaection, physical activity levels
have been shown to increase in as little as 8 weeksdentary older adults.

Collectively, interventions are able to induce hih sedentary older adults’ overall
activity profile, as evidenced by ambulatory adyivand muscular strength/endurance, in
a short period of time.

Overview of Physical Activity and Physical Functiiog
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Physical activity interventions yield substan@gldence to improve both overall
activity levels, but also a plethora of measureghyfsical functioning. Older adults are
largely an inactive population, at risk for mulggdhysical functioning impairments,
which can influence the risk of physical disabilit¥%ccordingly, the benefits from
interventions can be observed in a relatively stioré period (8-10 weeks). Such a time
period is sufficient to initiate behavior changatthesults in favorable outcomes.
Physical activity has been shown to increase bly bbjective and subjective assessment
methodologies, highlighting the changes that irdligis can make in their lifestyles.
Such changes in behavior are likely to be tiedrtprovements in levels of physical
functioning, as evidenced by gains in musculamsfite and improvements in
performance in skill-based tasks. Collectively #imulus of a physical activity
intervention, with aspects of feedback and follgvhmplemented throughout the course

of the intervention, can be employed in communith@me-based settings.

Chapter Summary

The growth of the older adult population represensignificant focus for
healthcare. As a person ages, there are phystaloghianges that can leave one more
prone to disease and sickness. Chronic diseasesirat extremely high rates in older
adults, and absorb healthcare resources, incluatiagof treatment, rehabilitation,
prescription medication, and hospital/doctor visithe accumulation of such ailments
also impacts physical functioning levels, whichresgents the ability to maintain
independence and participate in one’s choice &iesvi In turn, older adults represent a

population that is prone to degenerative healtdilg to lifestyle modification and
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medical intervention, providing merit to improveafta promotion efforts in this relevant
sect of the population.

Physical activity has long been promoted as a meatisat previously stated
health ailments. This approach to preventativemngical medicine reduces the
reliance on pharmaceutical intervention, not to tie@naids in lessening the immense
associated economic burden of such treatments.b@efits of physical activity span
individual physiological systems, in addition tointaining whole body functioning, and
offsetting the risk of developing a chronic physidigability. Despite the known benefits
of physical activity and exercise, the majorityodder adults remain inactive. Even
worse, time spent being physically active decream®s engagement in sedentary
behaviors increases across the older adult y&watributors to such trends include a
plethora of mediators and determinants to physicaity behavior, spanning the
physical self, psychosocial variables, and thea@aid built environment.

In turn, physical activity interventions have begitized to promote increases in
physical activity, considering mediators and detaamts relevant to these behaviors in
the older adult population. Additionally, intentemms have focused on improving
physical functioning, given the associations fumcéil capacity has to physical activity
engagement in older adults. The degree of supemvier these interventions is a
governing factor with unique implications, addregsvariables such as education,
monitoring of behavior, adherence, and reducingripact of barriers to physical
activity (transportation, time). Although multipsettings have been shown to be

effective in increasing physical activity and plogifunctioning, there is still a strong

www.manaraa.com



75

scientific need to further investigate the impdatlifferent interventional delivery
modalities and their effect of both physical adtihand health.

Provided the information reviewed in this chaptke, following studies represent
a sequence of efforts to assess mediators to @hytvity and health promotion
strategies in older adults. Study one examinedaterd and barriers to physical activity
by assessing awareness and use of community-bi&seskfresources, based on
residence proximity. Given the results of studg,@study two examines the efficacy of a
home-based intervention to promote increases isipalyactivity and physical

functioning in older adults.
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Abstract

Purpose. The purpose of this study was to determine whettvareness and utilization
of fitness resources and overall physical actigitgagement differed depending on
residential distance from community-based fithes®urces (CBFR)Methods. Four
hundred and seventeen older adults (72.9 + 7. &yeaare randomly recruited from three
spatial tiers€1, >1 to<2, and >2 to 5 miles) surrounding seven seniorezenwhich
housed CBFR. Participants were mailed and retuanfeehlth history questionnaire, a
CBFR questionnaire and the CHAMPS physical actigitgstionnaire. Chi square tests
were performed to examine if awareness and utitimadf CBFR differed across spatial
tiers. Kruskal-Wallis tests were performed to exsmf engagement in moderate to
vigorous physical activity (MVPA) differed acrogsagial tiers. Multinomial logistic
regression analyses were performed to identifyiptex to physical activity
engagement, and binary logistic regression analgsieientify barriers to CBFR
utilization. Results.There were no differences in awareness of CBFRsa@patial tiers
(¢3=0.90,df=2, p=.637), with 48.4% being aware of CBFRdJh mile radius, 50.0% in
the >1 to<2 mile radius, and 44.4% in the >2 to 5 mile raditwever, only 2.9% of

all participants utilized CBFR, with no differencasross spatial tierg3=2.37,df=2,
p=.306). Across all sites, participants expend€dll32293 kcals/wk. Engagement in
MVPA differed across spatial tierg?€15.74,df=2, p<.001), with the >2 to 5 mile radius
having the highest mean energy expenditure. Aabsstes, agef=-.04,p<.05) and
income level §=.92,p<.05) were significant predictors of low and highaunts of

MVPA, respectively, and current health status ao# bf interest represented significant
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barriers to CBFR utilizationp&.05). Conclusion. Closer proximity to CBFR did not
impact awareness or utilization rates of such nessu Physical activity levels
marginally increased the further one resided frdd#R. Given the very low utilization
rates of CBFR, despite awareness and close prgximguch resources, further work is
warranted to investigate complimentary intervenstmategies for older adults in an

effort to increase physical activity levels.

KEYWORDS: Awareness, utilization, fitness resources, plajsactivity, older adults
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Introduction

Older adults are among the most rapidly growingrsag in the United States
population, and projections predict this trendaatmue into the future (United States
Department of Health and Human Services, 2011 uEeret al., 2008). Despite modern
advancements in medicine and technology, therearegnual health concerns in the
older adult population. The prevalence of chraunditions such as diabetes,
osteoporosis, hypertension, hyperlipidemia, obeaitg cancer remain high, having a
detrimental effect on an older adult’'s overall lieand quality of life, and placing
excessive economic strain on our nation’s healtla sgstem (Lehnert et al., 2011; Thrall,
2005). Accordingly, there is an increased emphasiexploring the effectiveness of
preventative efforts to ameliorate the burden chsadverse health outcomes in older
adults.

Regular physical activity and exercise have loagrbpromoted as a means to
treat and prevent a multitude of health conditifvelson et al., 2007), yet the number of
older adults who are regularly active is staggdyihgy. Based on objective physical
activity assessments, it is estimated that only1®% of older adults are meeting
physical activity recommendations (Tucker, Welkg &eyler, 2011; Troiano et al.,
2008). Furthermore, the amount of physical agtigerformed across the older adult
years steadily decreases, as sedentary behavgirstbalominate everyday life (Winett,
Williams, and Davy, 2009; Hansen et al., 2012) efEhis a complex interaction of

factors that influence habitual physical activihgagement. Central to the observed
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sedentary lifestyles and poor health are perceapaeders that make older adults’
engagement in regular physical activity increasirtgfficult and/or unappealing.

A key barrier to physical activity for the oldesudt population is access to
resources that promote regular physical activity exercise (Booth et al., 2000; Huston
et al., 2003; Addy et al., 2004). Community-bastebss resources (CBFR) can provide
older adults a wealth of opportunities to promoigeases in physical activity levels,
such as removing/minimizing certain barriers topb#l activity, including the
availability, supervision, and instruction on ugexercise equipment, and availability of
social support. Such factors have been shown twitseal in influencing physical
activity levels in older adults (Mathews et al..12). Proximity to CBFR is likely to be
important, as it further reduces a potential transgion barrier (Booth et al., 2000;
Huston et al., 2003; Addy et al., 2004; Mathewalgt2010). Furthermore, closer
proximity to CBFR may result in a greater awarersdgrogramming opportunities, and
their associated benefits.

Senior Centers offer an excellent conduit in whizlpromote CBFR, and could
serve as an organizational mediator to physicaliacbehavior in older adults. To date,
it remains unclear whether proximity to senior eestwvith CBFR has an impact on
awareness and utilization of resources, and ulapatverall physical activity levels of
older adults. Thus, the purpose of the currerttystuas to assess awareness and
utilization of CBFR, based on residential spaiid of increasing distance from said
resources. It was hypothesized that individuaiadi in closer proximity to CBFR would
have greater awareness, utilization rate, and dvegher physical activity levels,

compared to those residing further away from CBFR.
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Methods

Study Design

This cross-sectional study involved gathering &sesf information regarding
awareness and utilization of CBFR and current laysictivity levels based on
proximity to the facilities. Participation congsdtof the completion of a series of
guestionnaires mailed to participants, which ineldid health history questionnaire, a
community-based resources questionnaire, and theMR$S physical activity
guestionnaire. In addition to the questionnaisespver letter was enclosed to orient the
participant on completing the forms, as well aseagddressed, stamped envelope for the
guestionnaires to be returned to the investigaaaen.

The surrounding areas of seven local senior cemigh CBFR throughout a large
metropolitan area were included in the current\stugixtensive calling lists of those
aged>60 years were compiled to recruit potential pgsaaits. These lists were
designated to include all older adults residindimitS miles of targeted senior centers,
obtained through marketing companies. Calling hgere then segmented by geographic
information systems (GIS) software into those wisided<1, >1 to<2, and >2to 5
miles from targeted senior centers. Within thatgted calling lists, a random sample of
potential participants was contacted via telepltoriaquire if they would be interested in
participating in this study. Upon receiving verbahsent to participate, as approved by
the University’s Institutional Review Board, alldonents were sent out in the mail. All
data collection was conducted within a single seaws reducing the confounding of

seasonality on responses.
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Participants

Inclusion criteria for participating in the studgresisted of being between 60-90
years of age and willingness to complete and redlimuestionnaires. By nature of the
study design, all participants contacted were sl stratified to be residing within 5

miles of a targeted senior center.

Study Measures

Community-Based Fitness Resource Awareness

A questionnaire developed by the investigators ugesl to gather descriptive
data regarding CBFR, consisting of 11 questionsechic to awareness of CBFR, the
following question, “Are you aware of any exercfgeéss programs or classes at your

local senior center?” was asked, prompting paidicip to check a box for “yes” or “no.”

Community-Based Fitness Resource Utilization

Quantification of CBFR utilization was gatheredrfr the same aforementioned
CBFR questionnaire. To assess utilization of CBpdticipants checked a “yes” or
“no” box to the following question, “Do you curréntttend or participate in any of the
exercise/fitness programs or classes at your kmyabr center?” If they responded with
a “yes,” a subsequent question was asked to sp@gifghecking either a “yes” or “no”
box) which exercise/fitness resources they utiljzather structured fitness facilities or

activity classes.
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Barriers to Community-Based Fithess Resource @tilbn

Additionally, participants were asked to docum(@mt the same questionnaire)
what barriers pertaining to CBFR use were appleablthem: “What barriers prevent
you from attending and participating in any exegffiness programs or classes at your
local senior center more often/if at all?” A laftcommon barriers were provided,
including knowledge of services, time, transpootatiwork/other commitments, health,
lack of interest, and distance from resources, ptorg participants to check “yes” or
“no” to which barriers contributed to limiting theangagement. There was no limit to

how many barriers could be marked as influencingrRBitilization.

Physical Activity Assessment

The CHAMPS physical activity questionnaire wasdusecollect information on
the amount of activity participants engaged inisTduestionnaire is designed to target
the frequency and weekly duration spent in engagingrious exercises, everyday
activities, and leisure-time activities commonlgaged in by older adults. For the
current study, the outcome measurement from the I@PI3 questionnaire was weekly
caloric expenditure in moderate to vigorous aa#situsing adapted MET values for
older adults (Stewart et al., 2001). Calculatingrgy expenditure from the CHAMPS
guestionnaire requires calculating weekly duragogaged in each activity, which has
been shown to have acceptable measures of reflyaliith r values ranging from 0.67 to
0.76 (Harada, Chiu, King, and Stewart, 2001; Steefaal., 2001). The CHAMPS
guestionnaire has also been shown to appropridégharcate varying physical activity

levels with a level of precision similar to morgeinsive measures of physical activity
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assessment §k46=20.85,p<.001), providing evidence for the CHAMPS questiana to

be a valid physical activity assessment tool (Steetaal., 2001).

Data and Statistical Analysis

Descriptive statistics are expressed as mestandard deviationChi square tests
were performed to examine if awareness and utitinatites of CBFR differed across
spatial tiers. Results were calculated as theativeercentage of “yes” respondents of
the total sample. Kruskal-Wallis tests were perfed to examine if engagement in
moderate to vigorous physical activity (MVPA) diféel across spatial tiers. Multinomial
logistic regression analyses were performed totifyewhich mediators to physical
activity were significant predictors to overall iadly levels, represented by caloric
expenditure. The dependent physical activity aateg included sedentary (0 kcals/wk;
referent category), low-active (>0-6710 kcals/vdfd high-active (>6710 kcals/wk).
The cut point used to split low-active and highhaetategories was based on median
energy expenditure values among all non-sedentaticpants in the current sample.
Independent variables included in the analysis \ages gender, income, car ownership,
and CBFR utilization. Binary logistic regressiamabyses were performed to identify
which barriers significantly inhibited CBFR utilizan, including knowledge of services,
time, transportation, work/other commitments, Hedkck of interest, and distance from
resources. All statistical analyses were perforotédzing SPSS 19.0 for Windows

(Chicago, IL).

Results
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Participant Characteristics

A total of 3405 participants were contacted fortipgration in this study. Figure
1 depicts the recruitment flow, leading to the ffis@mple of 417 older adults. Of the
final sample, 161were included in th& mile radius group, 114 in the >14@ mile
radius, and 142 in the >2 to 5 mile radius. Theceasful return rates of complete
guestionnaires for the aforementioned spatial thene 61.5%, 63.0%, and 62.6%,
respectively.

Participant demographics are listed in Table ddyBmass index (BMI) for all
participants averaged just below the cut pointfassifying obese individuals. There
was an even distribution of female (n=208) and n@&06) respondents, participants
were primarily Caucasian, educated, and owned.aTagre was no clear trend between
education and income levels with car ownershipssepatial tiers, although there is

little variation among such variables to allow sactlistinction to be made.

Community-Based Fitness Resource Awareness and Ultéktion

The responses for awareness and utilization of C&feReported in Figure 2.
Among those who responded in thie mile, >1 to<2 mile, and the >2 to 5 mile radii in
all targeted neighborhoods, 48.4%, 50.0%, and 44v4% aware of CBFR, respectively.
The utilization rates of CBFR, however, were exignow. Overall, only 2.9% of the
total sample utilized CBFR, with no differencescss spatial tiergf=2.37,df=2,
p=.306). Among those residing in th& mile, >1 to<2 mile, and the >2 to 5 mile radii,
only 4.3%, 2.6%, and 1.4% of participants respoggasitively to utilizing CBFR, thus

exhibiting a weak trend of decreased utilizatiothwncreasing distance from CBFR.
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Barriers to Community-Based Fitness Resources

Among the barriers listed that prohibited indivitiutom utilizing CBFR more
often, if at all, lack of interest in CBFR was tm@st frequently cited barrier (51.6% of
participants), followed by time (18.2%), work (1%}, health (14.1%), transportation
(9.1%), and distance (2.9%). Including all pap#sits across all spatial tiers, only health
(B=1.408,p=.004) and lack of interesp£-2.302,p=.002) were significant predictors of
individuals not utilizing CBFR. When broken dowy $patial tiers, the only significant
barriers were transportatiop=5.47,p=.002) in the >1 t&2 mile radius, and health

(p=2.27,p<.05) in the >2-5 mile radius.

Physical Activity Engagement

The average energy expenditure in MVPA for alktipgrants across all sites was
1601+2293 kcals/wk (n=378), represented in Figur&Agagement in MVPA differed
across spatial tierg¥=15.74,df=2, p=.000), with mean caloric expenditures rising in
conjunction with increasing distance from CBFRnfir@263+2177 kcals/wk (n=146) to
1555+1793 kcals/wk (n=101) to 2013+2680 kcals/wk1@1), respectively. Overall,
27.8% reported an energy expenditure of 0 kcalghai 05), 29.1% from >0-999
kcals/wk (n=110), 8.7% from 1000-1499 kcals/wk (8%38.5% from 1500-1999
kcals/wk (n=32), 5.8% from 2000-2499 kcals/wk (nxzZhd 20.6% >2500 kcals/wk
(n=78). Including participants from all spatiars, the multinomial regression model
accounted for 16.7% of variability in MVPA valuegith age being a predictor of low

activity (3=-0.04,p<.05) and income of high activit$y£0.92,p<.05). Specific to spatial
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tiers, age was a significant predictor of low-ai¢yiwithin the<1 mile radius [§=-.062,
p<.05) and >2-5 mile radiu$£-0.07,p<.05). No other independent variables were

significant predictors of low or high-activity leige

Discussion

National data suggest only a small percentagédef @dults are active enough to
receive the health benefits of physical activibgreasing the susceptibility to developing
chronic disease. One approach to promoting phlyaatevity and exercise in older adults
is through local senior centers, providing an eswinent conducive to support physical
activity and exercise by way of exercise equipnrenths and supervised fithness classes.
Such community-based fitness resources aim to esthecinfluence of barriers that
negatively impact regular physical activity, indlugl lack of access to facilities,
guidance, and social support. Still, other factersain potentially unresolved by CBFR
that contribute to their utilization (or lack ofa)s Mainly, the influence of the
availability of transportation and lack of time straints remain unaffected, and are
heavily governed by one’s residence distance frooh sesources. It is unclear how
awareness and utilization of CBFR are thus impaljedne’s residence distance from
centers promoting and providing resources for adifestyles. The main findings of this
study show that among spatial tiers of increasistpdce surrounding CBFR, there were
no statistical differences in awareness or utillmabf CBFR. Moreover, despite
approximately one half of participants being cutiseaware of CBFR, utilization rates

were paltry.
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An estimated 25% of older adults report utilizsenior centers (Wallace et al.,
1998), providing an excellent setting for physiaetivity promotion, yet the mere
implementation of such resources has previousiy BBewn to be ineffective in
increasing overall activity levels (Keysor, 2008wareness of resources is likely a
critical mediating variable to utilizing CBFR, whi@im to facilitate regular
participation. The current study demonstratedbsuntial decline in the number of
individuals who used CBFR, relative to those whaoensware of the resources (only 3%
utilized CBFR, out of approximately 50% whom weveage). Similar awareness-to-
active engagement statistics are also availaliteeatational level, were one to consider
that an estimated 36% of U.S. adults are awaré&ydipal activity recommendations,
with only 10% meeting such benchmarks, implyingghér level of adherence/activity
levels in the face of adequate awareness. Provigedisconnect between awareness and
utilization of CBFR, other pertinent factors aikely influential.

Among barriers measured in the current study aatispatial tiers, health and
interest were the only significant predictors of ntlizing CBFR, although interest was
the most commonly reported barrier. Accordinglforts are warranted to increase
interest in available services, in an attempt tistieo utilization rates. Two groups of
individuals should be targeted: those not inteeBteCBFR and those who are currently
interested. Interviews and surveys offer a conulisten to what can be implemented to
broaden the target audience. For those curramtyasted, information is necessary to
identify pertinent identifying reasons for the lamkutilization, which should include
exploration of influential factors for physical sty participation and assurance that the

benefits of participating outweigh the personadaficial, time, and other associated
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costs. (Belza & the PRC-HAN Physical Activity Cenénce Planning Workgroup,
2007). Collectively, such information can yieldiéference in the programming to
provide services that the targeted populationter@sted in and finds merit in
participating, as a commonly noted barrier to ptaisactivity in older adults is the lack

of a program to help guide and educate (Mathevas ,2010). Thereatfter,
implementation of marketing strategies (i.e. fawdaice, newsletters, and word of mouth)
is likely to raise awareness among targeted sgomalps within the community with ties
to CBFR locales.

Among other barriers, only transportation and theakre significant barriers in
the >1 to<2 mile and >2 to 5 mile radii, respectively. Them “transportation” is one of
the most influential barriers to physical activityolder adults (Patel, Kolt, Keogh, &
Schofield, 2012; Wilcox et al., 2005; LachenmayM&ckenzie, 2004), and includes
multiple contexts, spanning financial, health, @igte, time, and built environment
factors (Rimmer, Wang & Smith, 2008; Rosenberg, dy&imonvich, & Belza, 2013).
Accordingly, subsets of questions are likely to enprecisely determine what factors are
influencing transportation. Among factors relatedransportation that require extended
time and/or monetary investments, and thus lesstfieato modify in the short term, are
environment aesthetics, safety, walkability (sidéwgatraffic lights) (Carlson et al.,
2012). Conversely, factors more easily modifiegl @ten more specific to each
individual. Strategies including individual comnityrpick up/drop off, and increasing
social support and self efficacy have been linkenh¢reased fitness center utilization

(Rosenberg et al., 2013)
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Based on current physical activity recommendatitimes current sample
population was, on average, sufficiently activehwéh average energy expenditure
exceeding 1500 kcals/wk, assuming 100 kcal/s penib@tes of moderate intensity
activity. Although this is higher compared to atheported activity levels in older
adults, there were large variations in energy edjpere, from sedentary to extremely
active. Only 132 participants (35.0%) reportedialty engaging in over 1500 kcals/wk,
providing evidence that bolsters the potentialG&FR to increase physical activity. In
particular, such resources have been shown tokedito increased participation in more
intense, exercise-type behaviors (Pollock et &91), which is increasingly important,
given the low utilization rate of such resourcesle&vapproximately two thirds of the
sample population were not meeting recommendedigdigvels. New information
from this study revealed that spatial distance fBFR had no impact on overall
physical activity levels, and trends went in th@agite direction of that which was
hypothesized, in that activity levels in this randeample marginally increased the
further one resided from CBFR. Despite low utiiiaa rates of CBFR, there was a
marginal trend of increased utilization of exerdigees, aerobic machines, and strength
training equipment (in general) with increasedatise from CBFR. This evidence
reinforces the potential of CBFR to increase afstilvels via exercise equipment,
should utilization rates increase.

Overall, closer proximity to CBFR did not impaegtaxreness or utilization rates of
such resources, while physical activity levels nrally increased the further one resided
from CBFR. This study benefited from having a gmgandom sample of older adults

from different spatial tiers, reporting on the waityi levels, and means in which that
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energy expenditure is accrued. A limitation oktkiudy is obtaining physical activity
data via subjective methodologies, specificallygarmg to the risk of participant bias
based on expectant outcomes and memory erroreciokly, the data collected
represents an important first step in increasirggssibility and marketing, and
improving on-site programming to enhance serviaeslable to the broader population.
Future work in objectively assessing physical aistiwhile utilizing CBFR is warranted
to explore the utility of such resources to pronmmaganingful increases in energy
expenditure in older adults, while investigatingetcomplimentary intervention

strategies to increase physical activity levels.
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Figure 1. Participant Flow Diagram.
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Table 1: Participant Demographics (mean = SD).

93

All <1 Mile Radius >1-<2 Mile Radius >2-5Mile Radius
(N=417) (n=161) (n=114) (n=142)

Age (yrs, n=414) 729+7.7 73.4+7.9 725+7.7 2.6+ 7.6
Height (cm, n=381) 168.7 £ 11/7 168.6 + 11.3 167.8 +10.1 169.3 +13.3
Weight (kg, n=385) 82.9 + 20.0 83.9 + 21.3 81.99451 82.6 £ 19.0
Body Mass Index 29.3+6.6 29.7 £ 6.6 29.2+£6.0 29.0+7.1
(kg/m?, n=373)
Gender (%, n=414) 50.2 50.9 56.8 44.4
Ethnicity (%, n=412) 82.3 81.3 80.2 87.9
Education (%, n=409) 96.3 96.2 98.2 94.9
Income (%, n=376)
<$5,000 1.7 1.9 2.6 0.7
$5,000-$14,999 11.3 13.7 10.5 9.2
$15,000-$24,999 18.9 19.9 17.5 19.0
$25,000-$34,999 19.2 18.0 20.2 19.7
$35,000-$49,999 15.1 16.1 14.0 14.8
>$50,000 24.0 19.9 24.6 28.2
Car (n=417) 85.0 84.5 86.8 83.8

Note. Gender: percentage of female participants. Eitynipercentage of Caucasian participants.

Education: percentage of those with at least a bafimol education. Car ownership reflects theqraege

of participants that own a car.
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Figure 2. Awareness and Utilization of CommunitgsBd Fitness Resources (CBFR)

Compared to Weekly Energy Expenditure (Mean+SE).
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Abstract

Purpose. The purpose of this study was to examine whethen-home, individually
tailored intervention is efficacious in promotimgieases in physical activity (PA) and
improvements in physical functioning (PF) in lowttee older adults.Method. This
randomized controlled trial consisted of an 8 wgekome PA intervention. Individuals
were randomized to either an enhanced physicaligcfEPA) group, which received
daily step goals increasing 10% each week, a eegistband and training program, and
educational pamphlets in the mail, or a standarchoé (SoC) group was given the goal
to reach 10,000 steps/day by the final interventveek. Pre- and post-intervention
measures were assessed in community senior centgtgling choice step reaction time
(CSRT), knee extension/flexion strength, hand gtipngth, and 8ft up and go test
completion time. Independent t-tests were perfartoedetect the presence of any
baseline differences in physical activity and pbgkfunctioning between groups. Mixed
between-within ANOVASs were performed to assess ghamn PA and PF between the
EPA and SoC groupsResults. Forty participants completed in this study (7424t
years). Significant increases in steps/day weseded for both the EPA (1598) and
SoC (502) groupsk.05). However, when including only those who adddao weekly
step goals, the level of improvement was signifilsamgher in the EPA group (2943
steps/day) than the SoC (599 steps/day) grpa®¥b). Both groups experienced
significant gains in the physical functioning vées, with the EPA group exhibiting
significantly greater improvements for the 8ft umlgo testg=.000) and knee extension
strength p<.05), compared to the SoC groupiscussion. The results from the current

study indicate significant increases in physicaivéy and improvements in physical
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functioning via a cost effective intervention tieeasily translatable to the broader older
adult population. Future research is warrantesffiorts to improve adherence to

physical activity programs to achieve the highegjrde of favorable outcomes.

KEYWORDS: Steps, resistance bands, physical functioning r@dalts

www.manharaa.com




102

Introduction

The number of people living well into their eldexays is steadily increasing, with
older adults anticipated to comprise 20% of thaltotS. population by 2050. Of
particular concern to older adults is the heightiemevalence of chronic diseases, frailty,
and disability. Such adverse outcomes are higtdayby the (in)ability to perform
activities of daily living, such as walking, climig stairs, and lifting objects — correlates
of physical functioning (PF) — which becomes dirsiv@éd with increasing age (Crane,
MacNeil, & Tarnopolsky, 2013; Morie et al., 2010pver 70 million adults have
difficulty in performing basic life activities, witan estimated 4% of those aged 65+
years having PF levels that necessitate assistap@rsonal care, increasing to 11% to
those aged 85+ (Federal Interagency Forum on ABielgted Statistics, 2008oor
physical functioning in the older adult years hasrbknked to quality of life (Wilson &
Cleary, 1995), disability (Guralnik et al., 1998l risk (Tinetti, Speechley & Ginter,
1988), and mortality (Newman et al., 2006). hvisll established that maintaining a
physically active lifestyle and engaging in exeedss beneficial for preserving and
improving PF (Crane et al., 2013; Brown et al.,20Rantanen et al., 1999; LaCroix et
al., 1993). Despite this, the majority of oldeulisl are not sufficiently active, and even
fewer report regularly engaging in exercise-typkawors, rendering older adults a prime
candidate population for physical activity intertiens to improve PF levels.

Numerous interventions have demonstrated beneditaining to PF associated
with increasing physical activity (PA) in older dy including studies focused on
increasing walking activity (Dunn et al., 1999)esigth training (Chandler et al., 1998;

Beyer et al., 2007), and combinations of both aerabd strength training (King et al.,
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2000; Nelson et al., 2004; The LIFE Study Investga 2006). Through varying study
designs, an underlying focus has been to reduceflnence of barriers that deter
individuals from initiating, and maintaining, a @igally active lifestyle. However, long-
term adherence to increases in physical activagnfmterventions remains difficult for
an older adult, thus limiting the practicality bktprograms (Ashworth, Chad, Harrison,
Reeder, & Marshall, 2005). Critical factors regagdthe efficacy of interventions to
increase physical activity and improve PF withia tider adult population pertains to
the ease of implementation into daily lives, offigrflexibility and choice to the
individual (Clemson et al., 2010; Litt, Klepping&rJudge, 2002).

One promising and translatable interventionalcttme that can be easily
incorporated into an older adult’s day is the use-dome physical activity
interventions. Integrating exercise into dailytroas, particularly within one’s own
residence, aims to overcome numerous barriers iassoavith physical activity and
exercise, such as transportation, time, healthyelnghce on external resources
(Moschny et al., 2011, Fiatarone Singh, 2000). deghis, there is a lack of
information on increasing physical activity ancesigth, and thereby improving PF in
older adults. Therefore, the purpose of the caustrdy is to examine whether an in-
home, individually tailored intervention is effigaas in promoting meaningful increases

in PA and improvements in PF in low-active oldeulssl

Methods

Study Design
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Participation in this randomized controlled triahsisted of an in-home PA
program, with pre- and post-intervention assesssneéRecruitment took place in 7 local
community senior centers, where baseline, and iptstvention, measures were taken.
Upon their interest in the current study, all pap@ants signed an informed consent
document to participate in the study, as approwethé University’s Institutional Review
Board. As part of the recruitment process, paréints were provided a pedometer and
log to record their steps for 4 consecutive dalsose who were low-active based on
baseline pedometer steps/day were contacted ejh@he and invited to participate in
the 8 week intervention. Upon meeting in the seocémter, participants were randomly
were assigned to an enhanced physical activity {Efféup or standard of care (SoC)
group. Concluding the intervention, post-interv@mimeasurements were taken in the
same senior centers.

Enhanced Physical Activity Group

Those in the EPA group received two orientaticsssms within their local senior
center in the first week to provide a pedometeriadd/idualized daily step goals. The
step goals included increasing daily step goalk esek by 10% of the average baseline
steps. A resistance band and program, consistiembt exercises (all seated: knee
extension, knee flexion, hip lift, toe raise, chesss, seated row, arm curl, and arm
extension) was provided for each participant, ted@pleted twice per week. The
individual workouts were designed to progress anftllowing manner: weeks 1 and 2: 1
set of each exercise for 10 repetitions; weeks 8nd 5: 1 set for 15 repetitions, and
weeks 6, 7, and 8: 2 sets for 15 repetitions. gded of each set was to reach the

prescribed repetitions and/or elicit volitionali¢ate in the targeted muscle group. In
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order to provide instruction and ensure proper fofithe exercises, the first two
resistance training sessions (week 1) were suehasthe senior center (as part of the
orientation), in addition to each participant reasg a printed sheet graphically and
verbally depicting the exercise. Weekly logs weravided to each participant to record
daily pedometer steps and the number of sets/tEpetifor each exercise, in addition to
pre-stamped envelopes to mail the logs back tinthesstigative team.

Each week an education pamphlet discussing aeiffeopic relating to PA was
mailed to the participant. The topics were infodnig the social cognitive theory,
focusing on increasing one’s self efficacy, knowjeaf expected benefits and outcomes,
overcoming barriers, and maintaining PA behaviapaidn across time. Telephone calls
were made to each participant at the end of weeBs%, and 7 to briefly review each
education pamphlet, inquire on the progress inhiegcstep goals and completing
resistance training sessions, and to provide an@@nito continue mailing
pedometer/resistance training logs.

Standard of Care Group

Those in the SoC group were met at their localose®nter and were provided a
pedometer, along with instructions to increasertti@ily step accumulation to reach
10,000 steps/day by the finafj8week of the intervention. They were called dgrin
week 7 to provide a reminder to record their daiBps for the final week of the
intervention.

Participants
Fifty participants were screened to participathmcurrent study. Recruitment

efforts were made through newsletters, recruitrfigats, and postings within senior
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centers and word of mouth. Inclusion criteria ¢stesl of being between the ages of 65
and 85 years, being low-actived500 steps/day during pedometer monitoring period)
and having no limitations to exercise. Exclusiateda consisted of using a walking aid
(cane, walker, etc.) and participation in exerdigee activities twice a week for the
previous three months.

Study Measures

General Demographics

Participants completed an abbreviated healthdyistom, inquiring on their age,
ethnicity. Body height (to the nearest 0.1 cm) bady mass (to the nearest 0.01 kg)
were measured with no shoes and minimal clothiagawalibrated physician’s scale and
stadiometer (Detecto, Kansas City, M@ody mass index (BMI; kg/f was calculated.

Physical Activity

Physical activity during the baseline period, &il\as during the intervention,
was assessed via the Digi-Walker SW-200 pedomkifessfyles, Inc., Kansas City,
MO), worn during all waking hours. Such pedometerge been shown to be cost-
effective, while providing valid and reliable data steps taken per day (Crouter et al.,
2003; Schneider et al., 2003).

Physical Functioning

A variety of measures were assessed to quantifydPBice step reaction time
(CSRT) was assessed as a proxy for fall risk (I&Fitzpatrick, 2001), consisting of
standing on two force plates and stepping, as uakd safely as possible, into a
randomly chosen corner when visually prompted feooomputer screen directly in front

of the participant. Participants were fitted ipratective harness (to ensure balance
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throughout the stepping trials). Ten practicdgriproviding feedback to ensure proper
stepping placement, preceded 20 test trials.

Maximal knee extension and flexion force were calculated via isometric
contractions. Participants sat on a padded tabéssing against a manual muscle testing
system (Lafayette Industries, Lafayette, IN), glyckcreasing force production from
minimal effort to maximal exertion by the conclusiof a three second trial. The muscle
testing system was affixed to a seat belt and aedharound a stable structure. Two
trials, with verbal encouragement, were perfornedckhee extension and flexion
assessments, alternating trials between legs.

Maximal hand grip strength was assessed to incorporate an upper body PF
measurement (Rantanen et al., 1999; Sydall €@03). Participants performed two
maximal contractions in each hand with the LA-78d¥8amometer (Lafayette
Industries, Lafayette, IN). Standing, participamésd the dynamometer in their hand
with their freely arm hanging. Two maximal contrans, spanning 2-3 seconds with
verbal encouragement, were performed in each fetginating between hands after
each trial.

The8 feet up and go test, similar to CSRT, was incorporated as a skill-blase
assessment of RPodsiadlo & Richardson, 199ahd predictor of fall§American
Geriatrics Society, British Geriatrics Society, &&rican Academy of Orthopaedic
Surgeons Panel on Falls Prevention, 2001; Shumveay@rauer, & Woollacott,
2001) Participants were seated in a standard foldable abainst a wall, with a tape
marking on the floor 8 feet directly in front ofeitm. They were instructed to rise from

the chair, walk to and around the tape marking,ratin to the chair and sit as quickly
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and safely as possible. Time was recorded frotoaatch that manually began timing
as soon as the upward transition from the chaiabegnd was stopped when sitting
contact was made with the chair. Three trialshwitest period in between, were
performed.

Data and Statistical Analyses

Descriptive statistics are expressed as mestandard deviation (SD). The
minimal requirement for pedometer wear reportededarned logs was three days, which
has been shown to have high between day reliagbiith older and diseased populations
requiring less time (two days) to gauge habitutivag levels (Hart, Swartz, Cashin, &
Strath, 2009; Tudor-Locke, Hart, & Washington, 200Bhe minimal amount of
steps/day acceptable in order to be included ia daslysis was 500 steps/dayje
maximal force productions for leg extension/flexaomd hand grip strength were utilized
for data analysis, in addition to the fastest tiiale for the 8ft up and go test. The
average reaction time over the 20 test trials dutfie CSRT assessment was averaged
(milliseconds).

Three categories were utilized for analyses: attipipants who were enrolled in
the study, those who completed the interventioaugh post-intervention testing, and
those who adhered to the prescribed interventiotent to treat analysis via last
observation carried forward analyses was useddoust for missing data. Adherence
was defined by completing and meeting 80% of epgisisible pedometer logs and 80%
of16 possible resistance band exercise sessiaesioBs research has demonstrated an

80% intervention compliance rate as a level tondkcative of attaining health benefits,
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compared to those adhering to less than 80% dhtbesention (Asikainen et al., 2002;
Murtagh, Boreham, Nevill, Hare, & Murphy, 2005; @uj Klooster, & Kenefick, 2006).

To test for differences in demographics, physazivity, and physical
functioning between the EPA and SoC group at hasgindependent t-tests were
performed. Mixed between-within ANOVAs were perfaad to assess changes in
steps/day and physical functioning, as assess&BRT, leg extension/flexion and hand
grip strength, and 8ft up and go test completioretbetween the EPA and SoC groups.
The EPA group was demarcated into three groupssé ath last observation carried
forward analysis applied, those who completed mbervention, and those who adhered
to the intervention. Analyses were performedzinly SPSS 19.0 for Windows

(Chicago, IL), and the level for achieving statiatisignificance was set p&.05.

Results

Participant Characteristics

A total of 39 participants completed the currendst with Figure 1 illustrating
the attrition of participants from screening todstwcompletion. Of those screened for
activity levels prior to beginning the interventjdour participants exceeded 6,500
steps/day, rendering them ineligible for the stuéy additional four participants
qualified to participate based on their activityds, but did not return telephone calls to
schedule an orientation. Two potential particigdatled to return their pedometer and
log, as part of the screening process. Among teasalled in the study, one participant
in the EPA group dropped out of the study (durireelw?2) due to a lack of time,

resulting in 20 and 19 participants in the EPA o€ group, respectively, completing
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the study. Participant characteristics are repartdable 1, with no statistical
differences between the EPA and SoC groups, even wbnsidering intervention
completers and adherers.
Physical Activity
All Participants

There were no significant differences in baselteps/day between the EPA
(2692+1678) and SoC (2676x1287) groty(37)=-.03,p=.602). The mean weekly
steps/day at the end of week 8 for the EPA and @oGps are presented in Table 2. Of
all participants within the EPA group, four pantiants met every weekly step goal, one
met seven, one met six, four met five, one met,fmur met three, three met two, and
two met only 1. There was a statistically sigraht interaction effect for steps/day [F(1,
37)=4.4,p<.05] between the EPA and SoC groups, with the mearase in steps/day
for the EPA group being more than 1,000 steps/dglyen than the SoC group (partial eta
squared=.107).
Intervention Completers

All participants completed the study through pagéivention testing, with the
exception of two participants in the EPA group &nmd in the SoC group. There was a
statistically significant effect of time for the BRand SoC groups [F(1, 34)=14.4,
p=.001] for steps/day, despite the EPA group ealipsi higher increase in mean
steps/day of 1,000 steps/day (partial eta squaz68¥.
Intervention Adherers

Twenty five percent of those in the EPA group ssstidly completed the

intervention and adhered to weekly step goal presens. There was a statistically
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significant interaction effect for steps/day [F21,)=6.4,p<.05] between the EPA and
SoC groups. The mean increase in steps/day fa&ER#egroup was approximately 3,000
steps/day, compared to an increase of 600 step&id#ye SoC group (partial eta
squared=.242).

Adherence to exercise sessions utilizing resigtéwands, compared to meeting
step goals, was much higher. Seventy percentoEBA group successfully completed
80% of the prescribed exercise sessions, with pamgcipants completing all 16 training
sessions, three completing 14, one completing 23aid 10, two completing 8, and one
completing 7, 3, and 2 sessions. Those who adhenesistance band exercise sessions
(n=14) were no more likely to reach weekly steplgjosompared to non-adherers (n=6,
data not shown).

Physical Functioning
All Participants

Baseline and post-intervention physical functignalues for all participants,
additionally segmented by EPA and SoC groups, @eanted in Table 3. At baseline,
the EPA group had significantly lower peak kneesgagton forces for both the right
(t(35)=2.242p<.05) and left1(35)=2.147p<.05) legs, compared to the SoC group.
Intervention Completers

Physical functioning values for those who compuldtes intervention within the
EPA and SoC groups are presented in Table 4. hesetwho completed the
intervention, there were significant time by grooferactions for the 8ft up and go test
[F(1, 33)=7.6p<.05; partial eta squared=.187], and the right [B@)=7.5,p<.05; partial

eta squared=.190] and left knee extension forck, [BZ)=13.4p<.05; partial eta
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squared=.296]. Additionally, there was a significame effect for CSRT [F(32,
1)=17.3,p=.000; partial eta squared=.352], right maximalefiexion [F(32, 1)=31.8,
p=.000; partial eta squared=.498], left maximal kileeion [F(32, 1)=40.8p<.05;
partial eta squared=.560], right maximal hand gtrpngth [F(34, 1)=13.51<.05; patrtial
eta squared=.284], and left maximal hand grip gtiefF(34, 1)=10.0p<.05; partial eta
squared=.228].

Intervention adherers

Physical functioning values for those who adhecethé intervention are
presented in Table 4. Only left maximal knee esit@mforce exhibited a significant time
by group interaction [F(1, 20)=5.4<.05; partial eta squared=.211]. Among the
remaining variables, all but one (right maximal &mxtension force), exhibited a
significant time effect (CSRT [F(1, 19)=20425.000; partial eta squared=.516], 8ft up
and go test [F(1, 20)=17.87.000; partial eta squared=.463], right maximalekfiexion
[F(1, 20)=17.4p<.05; partial eta squared=.465], left maximal kfiegion [F(1,
20)=16.3,p<.05; partial eta squared=.449], right maximal hgngd strength [F(1,
20)=6.3,p<.05; partial eta squared=.241], and left maxinaddgrip strength [F(1,
20)=5.3,p<.05; partial eta squared=.211].

The results for the physical functioning variablegsed on level of resistance
training adherence, are reported in Table 5. dkare no differences in any of the
variables between adherers and non-adherers dingasé€here was a significant time by
group interaction for the 8ft up and go test [A(@)=6.9,p<.05; partial eta
squared=.301]. All other variables, with the exaapof left maximal hand grip

strength, showed a significant time effect (CSR{IL[A.6)=4.7 p<.05; partial eta
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squared=.226], right maximal knee extension [FB&)=10.4,p<.05; partial eta
squared=.410], left maximal knee extension [F()=28.6,p=.000; partial eta
squared=.622], right maximal knee flexion [F(1,4Z).5,p=.000; partial eta
squared=.589], left maximal knee flexion [F(1, 1B3-0,p=.000; partial eta
squared=.605], and right maximal hand grip streffigfh, 17)=5.5p<.05; partial eta

squared=.246].

Discussion

Within the older adult population, declines in pioal functioning levels can be
indicative of deteriorating health and quality ¢! Previous research has demonstrated
the vast benefits of increasing both ambulatoriveigtand resistance training exercises,
yet the number of older adults who are regularlysptally active remains low, with an
even staggeringly lower amount of those engaginggualar exercise. Interventional
efforts have targeted many contributing factoratesl to participation in physical
activity, with success in showing significant ingses in physical activity that are
associated with meaningful improvements in a varé{physical functioning variables.

In an effort to make such lifestyle modificationsma long term and more generalizable
to the broader population, there is a great neethsore the benefits of such
interventional efforts are easily translatable iet@ryday lives. The main findings of the
current study showed that a group receiving anmedthphysical activity (EPA)
prescription significantly increased physical aitgiand improved a variety of physical
functioning variables to a greater extent tharaad#rd of care (SoC) group that received

general physical activity guidelines. Of notewgritmportance, higher rates of
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adherence to prescribed activity programs resuttggeater improvements in both
physical activity and physical functioning.

The majority of older adults do not meet physawtivity recommendations, and
spend an increasingly larger amount of time in s&dg activities across the lifespan.
On average, healthy older adults take 2,000-9,08is4lay (Tudor-Locke et al., 2011).
In the current study, baseline steps/day were e bottom of such published ranges,
being at 2,700 steps/day on average. Accordinigé/yweekly 10% increase in prescribed
step goals would not equate to an unattainablg@stgwolume by the end of the
intervention, and current study results demonsfratécipants were able to reach such
goals. Previous meta-analyses have suggestedr@ase of 2,000 steps/day to be
clinically relevant for increasing ambulatory belwa\(Bravata et al., 2007), a mark
eclipsed by the EPA group in the current studyriang nearly 3,000 steps/day.
Conversely, the prescription of the SoC group &xhel0,000 steps/day may have been
unrealistic in the designated time frame, considethe low baseline values and lack of
additional interventional stimuli that the EPA gporeceived. Still, the SoC group
increased their activity levels to a degree in eshwith other studies prescribing a
10,000 steps/day goal (Bravata et al., 2007).

Despite those in the EPA intervention study amgmigicantly increasing their
activity levels, overall physical activity incregseere substantially higher for those who
adhered to physical activity prescriptions in ttisdy group. Collectively in the EPA
study group, only one quarter of the participanfi@ently adhered to the weekly step
goal targets. Even though the relative adhereheaé participants in the EPA group was

high, based on current literature (Simek, McPhane, Haines, 2012), efforts to increase
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and maintain adherence rates remain of the utmgstritance to future interventional
efforts. An effective tool in bolstering adheremates to physical activity interventions
has been implementing educational components, cmyverformation regarding
enablers, barriers, motivators, and outcome expenta(King, Rejeski, and Buchner,
1998). Frequent consultation with experts has lséemn to be linked to increased
adherence, albeit at the added cost to employisd@hiduals (Freidrich, Cermak, and
Maderbacher, 1996). In an effort to maintain adhee in physical activity
interventions, while avoiding exorbitant expensessultation via telephone contact has
been documented to be successful in enhancindftbaoy of such programs (Simek,
McPhate, and Haines, 2012). The current studyrpurated evidence-based practices,
such as education and bi-weekly telephone corttaenphance the efficacy of the
intervention as much as possible, yet three quadieparticipants failed to adhere to the
EPA prescription. Although higher adherence ratesdesirable, the results of the
current study are beneficial in demonstrating thilgined effect of the currently
employed methodologies. In an effort to further@ase physical activity adherence,
additional supplemental strategies that improveptireeived benefit to cost ratio and
impact other relevant factors to older adults amgsgal activity (Belza et al., 2007),
may bring such goals in this intervention settiodrtition.

There were significant interaction effects obsdrige the 8ft up and go test and
maximal knee extension forces. Compared to nou@alata, participants in the current
study performed considerably better on the 8ftngh go test at baseline by two seconds,
and three seconds by post-intervention (Bohann@d6R Consistent with the results of

the current study, improvements of 0.5-1 second$heBft up and go test have been
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demonstrated with physical activity (Gudlaugssoalef013; Snyder, Colvin, and
Gammack, 2011; Hallage et al., 2010) and resistaaggng (Straight et al., 2012; Sousa
et al., 2013) interventions in older adults. Hoemsuch results were observed from
greater interventional stimuli, such as exerciaaing three times per week for 60
minutes (Hallage et al., 2010), use of expensiw@se equipment and free weights
(Sousa et al., 2013), and dietary interventionaight et al., 2012). Participants in the
current study had faster times at baseline, imgly@ss room for improvement, and
improved their times more than other studies pogrvention. Performance on the 8ft
up and go test is influenced by the ability to figem a chair and gait speed, which are
highly correlated to knee extension strength. éudih the EPA group had lower knee
extension forces at baseline, the effect size obddor increases in knee extension
strength are consistent with other interventionlw@<t al., 2013). While increasing the
training volume per week and intensity of otheermentional stimuli have been shown
to increase such effects in healthy older adullsgd®t al., 2013), the underlying purpose
of this intervention showed similar outcomes ataiaable in a less costly, easily
translatable intervention into older adults’ liweghout supervision.

Both study groups demonstrated improvementsdrother measures of physical
functioning. The measures that exhibited mainot$féor time were consistent with
previous published literature. Compared to therowements in knee extension strength,
increases in knee flexion strength were of a lesstmnt (Kalapothrakos, Smilios,
Parlavatzas, and Tokmakidis, 2007). As exercisae prescribed for knee extension
and flexion movements, the greater improvemenhetkinee extension is likely

attributable to increasing walking activity. Thésdimited evidence on the associated
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relationship between increasing physical activitg @erformance on the CSRT test,
which is related to neuromuscular, sensiormotod, lzalance variables (Lord &
Fitzpatrick, 2001). Voukelatos et al. (200&ported significant improvements in CSRT
of 10ms through a Tai Chi intervention, althougaitisample size was substantially
larger than in the current study. Improved perfanoce on the CSRT has been shown to
be positively related to gains in quadriceps stiieiBijnappels, Delbaere, Sturnieks, and
Lord, 2010), so one can speculate that the obsenwevements can be, in part,
attributed to increased knee extension strengthltifdodal exercise training programs
have shown significant improvements in maximal hgng strength (Seco et al., 2013),
and results from the LIFE-P trial have shown deseddevels of physical activity to be
related with lower hand grip strength (Ip et aQ13). Improvements in hand grip
strength were more noticeable between study graaggr than intra-group among
adherers and non-adherers performing resistanoengan the EPA group.
Accordingly, hand strength improvements may be melaed to the sample population
and their daily activities outside of the prescdlietervention (as resistance training is
linked to improvements in hand strength), and nloicty study group they were
randomized to.

The results from this study have many implicatitorduture research.
Primarily, a low-cost intervention easily integiiato everyday life is capable of
promoting increases in physical activity and im@oent in a variety of clinically
relevant physical functioning measures. It isliikbat higher rates of adherence would
elicit higher degrees of benefit. However, low adimce in the current study, also

echoed in other meta analyses in older adults @aast al., 2007; Simek et al., 2012),
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highlights the difficulties of implementing intenviions within this population. Future
studies are warranted to investigate the relatiflaence of physical activity mediators
on program adherence, in addition to strategiésdorporate feasible and cost effective

interventions in older adults’ lives that translaidong term participation.
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Figure 1. Participant Recruitment Flow.
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Table 1. Baseline Participant Characteristics (M&D).

EPA Group SoC Group
ALL Completers | Adherers | Completers| Adherers
(N=40) (n=19) (n=5) (n=19) (n=17)

Age (yrs) 74.7+6.4 73.5+5.6 69.8 + 4.)7 75486 75.3+6.5
Height (cm) 163.4+£10.7Y 161.2 +12.0/ 157.1+13.3165.4+9.2| 165.0x9.3
Weight (kg) 80.7+17.00 81.7+16.8 79.4+22.2 6/918.1| 79.5+19.1
Body Mass Index| 30.4 +5.7 31.6+59 31.6£3.7 29.1+5/5 298 &
(kg/m?)
Gender (%) 70.0 80.0 83.3 63.2 64.7
Ethnicity (%) 85.0 80.0 100.0 89.5 88.2

Note. EPA: enhanced physical activity. SoC: standarcané. Gender: percentage of female participants.
Ethnicity: percentage of Caucasian participantemgleters: participants that completed post-intetioa
testing. Adherers: participants that adhered tesjiay activity prescriptions by reaching 80% of kige
step goals.

www.manaraa.com



Table 2. Participant Steps Per Day at BaselineParst-Intervention Based on Adherence (MeanzSD).

ALL Intervention Completers Intervention Adherers
Pre-Intervention| Post-Intervention Pre-Intervention Post-Interventign  Pre-Intervention Post-Intervention
EPA 2712 + 1638 4309 + 2689 2662 + 1717 4222 £ 27341* | 2856 + 1980 (n=5 5799 + 2932*
Group (n=21) (n=20) (n=19) (n=19) (n=5)
SoC 2676 + 1287 3178 + 1816* 2609 + 1270 3208 + 18931* 2609 + 1270 3208 + 1893*
Group (n=19) (n=19) (n=17) (n=17) (n=17) (n=17)

Note. EPA: enhanced physical activity. SoC: standarckoé. Completers: participants that completed-imsrvention testing. Adherers: participants timatt
80% of weekly step goalsSignificant pre-post intervention effect.  Signdittly greater than the SoC group<*05.
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Table 3. Baseline and Post-Intervention Physicalckoning Among Participants (Mean+SD).

ALL EPA Group SoC Group
Pre- Post- Pre- Post- Pre- Post-
Intervention Intervention Intervention Intervention Intervention Intervention
Choice Step Reaction 1388.4+253.3| 1251.6+279.5| 1423.1+207.1 | 1268.9+321.4 | 1350.1+297.3 | 1232.1+232.4
Time (ms) (n=40) (n=34) (n=21) (n=18) (n=19) (n=16)
8ft up and go (sec) 7.1+1.8 6.2+1.6 7.1+1.1 5.7£1.0 7.0+2.3 6.7+1.9
(n=39) (n=36) (n=20) (n=19) (n=19) (n=17)
Right Knee Extension 17.7+5.8 20.9+5.9 15.8+5.3* 21.8+6.0 19.615.7 19.9+5.8
Force (kQg) (n=38) (n=35) (n=19) (n=18) (n=19) (n=17)
Left Knee Extension 16.6+5.3 20.0+4.9 15.0+4.2* 20.7+5.3 18.245.9 18.8+4.6
Force (k) (n=38) (n=35) (n=19) (n=18) (n=19) (n=17)
Right Knee Flexion 12.8+4.9 17.8+6.0 11.6+4.8 18.3+5.9 14.145.1 17.3+6.3
Force (k) (n=38) (n=35) (n=19) (n=18) (n=19) (n=17)
Left Knee Flexion 12.845.0 18.946.1 11.5+4.8 19.1+5.9 14.0+5.0 18.4+6.6
Force (kg) (n=38) (n=35) (n=19) (n=18) (n=19) (n=17)
Right Hand Grip 62.0+23.5 68.1+21.7 59.0+26.0 64.2+23.4 65.3+20.5 72.5+19.4
Strength (Ibs.) (n=40) (n=36) (n=21) (n=19) (n=19) (n=17)
Left Hand Grip 57.7£22.3 63.3+21.6 56.1+23.9 61.7+23.1 59.4+20.9 65.2+20.2
Strength (Ibs.) (n=40) (n=36) (n=21) (n=19) (n=19) (n=17)

Note. EPA: enhanced physical activity. SoC: standarcboé. *Significantly lower than SoC baseline kegtension forcep<.05.
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Table 4. Baseline and Post-Intervention Physicalckoning Among Participants Based on Adherendehysical Activity

Prescriptions (MeanSD).

EPA Group SoC Group
Intervention Completers Intervention Adherers tweation Completers
Pre- Post- Pre- Post- Pre- Post-
Intervention Intervention Intervention Intervention Intervention | Intervention
Choice Step Reaction 1406.7+210.4| 1268.9+321.4% | 1373.3£165.8| 1105.6£133.7+ | 1395.4+279.6| 1232.1+232.4
Time (ms) (n=18) (n=18) (n=5) (n=5) (n=16) (n=16)
8ft up and go (sec) 7.2+1.1 5.7+1.0* 7.2+0.9 5.3+0.7%* 7.212.4 6.7£1.9
(n=18) (n=18) (n=5) (n=5) (n=17) (n=17)
Right Knee Extension 15.4+5.4 21.846.G* 15.616.1 21.5%7.7 19.3+5.9 19.945.8
Force (kqg) (n=17) (n=17) (n=5) (n=5) (n=17) (n=17)
Left Knee Extension 14.6+4.1 20.7£5.3* 14.0+14.5 19.6+6.3* 18.0+6.1 18.8+4.6
Force (kg) (n=17) (n=17) (n=5) (n=5) (n=17) (n=17)
Right Knee Flexion 11.6+4.7 18.3+5.9% 11.8+6.0 20.8+8.1* 13.5+4.8 17.3+6.3
Force (kQg) (n=17) (n=17) (n=5) (n=5) (n=17) (n=17)
Left Knee Flexion 11.6+4.9 19.1+5.91* 11.1+5.8 19.6+6.7%* 13.745.1 18.4+6.6
Force (kg) (n=17) (n=17) (n=5) (n=5) (n=17) (n=17)
Right Hand Grip 57.3£25.5 64.2+23.41* 57.0+£36.0 67.6+£34.2* 64.1+20.8 72.5£19.4
Strength (Ibs.) (n=19) (n=19) (n=5) (n=5) (n=17) (n=17)
Left Hand Grip 55.2424.3 61.7£23.11* 52.0£34.2 61.2+31.2* 58.2+21.7 65.2+20.2
Strength (Ibs.) (n=19) (n=19) (n=5) (n=5) (n=17) (n=17)

Note. EPA: enhanced physical activity. SoC: standarckoé. Completers: participants that completed-imsrvention testing. Adherers: participants timatt
80% of weekly step goals. SoC intervention adhépgrgsical functioning values (not shown) are ideaitto SoC intervention completers.
tSignificant pre-post intervention effect. + Signéittly improved compared to the SoC groyps.05.
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Table 5. Physical Functioning Among the Enhancegkiehl Activity Group Based on

Adherence to Resistance Training Prescription.

Intervention Non-Adherers

Intervention Adherers

Pre- Post- Pre- Post-
Intervention Intervention Intervention Intervention

Choice Step 1348.8+122.6| 1216.5+119.51% 1433.4+240.2| 1295.2+388.51*
Reaction Time (ms) (n=6) (n=6) (n=12) (n=12)
8ft up and go (sec) 7.2+1.5 6.1+1.2 7.1£1.0 5.5+0.9*

(n=5) (n=5) (n=13) (n=13)
Right Knee 15.0+2.8 19.8+6.31* 15.616.1 22.6%6.0 t*
Extension Force (kg (n=4) (n=4) (n=13) (n=13)
Left Knee Extension 14.6+2.9 19.1+3.4% 14.6+4.4 21.3+5.9 t*
Force (kg) (n=4) (n=4) (n=13) (n=13)
Right Knee Flexion 11.3+£0.6 18.5+5.9% 11.7¢5.4 18.2+6.1 t*
Force (kg) (n=4) (n=4) (n=13) (n=13)
Left Knee Flexion 10.8+1.9 19.1+7.5% 11.9+5.6 19.2+5.5 t*
Force (kg) (n=4) (n=4) (n=13) (n=13)
Right Hand Grip 59.8+26.0 65.0+£20.21* 56.2+26.2 63.9+25.51*
Strength (Ibs.) (n=6) (n=6) (n=13) (n=13)
Left Hand Grip 58.0+24.3 62.3+20.0 53.9+25.2 61.4+25.1
Strength (Ibs.) (n=6) (n=6) (n=13) (n=13)

Note. Completers: participants that completed postrugtation testing. Adherers: participants that ccetgd 80%
of resistance training sessionSignificant pre-post intervention effect. 1 Signéittly improved compared to Non-

Adherers. p<.05.
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CHAPTER V: DISCUSSION

As an increasingly prominent population in the tddiStates, and worldwide,
older adults are garnering a heightened emphadigalthcare-related issues. Of
prominent chronic conditions facing the aging pagpioh, declines in physical
functioning level have a massive influence on edaplife. Physical activity and
exercise have long been shown to have the abalipositively impact numerous health
conditions across all ages. Given the noted highigdence of chronic conditions and
physical functioning impairments in older adultgre lies immense potential for the
treatment and preventative capabilities of physacévity to be applied in this
population.

Despite the known health benefits demonstratephtygical activity and exercise,
the number of older adults who are sufficientlyiaets paltry. Accordingly, there has
been much research examining factors critical sjgal activity engagement in order to
better develop strategies to promote such incraasagivity. Factors driving such
behaviors relevant to older adults span biologiesychosocial, and environmental
determinants. Thus, such variables contributbeaterall complexity of promoting
increases in physical activity in older adults.tum, a plethora of interventions have
been successful in accomplishing such endeavoosvekkr, there remains a need to
ensure such interventions are translatable torthader older adult population. Provided
such background on the older adult population,thesparities, and physical inactivity,
the purpose of this dissertation was to link infatimn on community-based fitness

resources (CBFR) that promote physical activity exercise (Project VOICE) to an
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intervention that can be seamlessly incorporatememeryday life, in order to improve a

variety of physical functioning measures (Proje&CE).

Project VOICE

The purpose of Project VOICE was to determine wéretfivareness and
utilization of fitness resources and overall phgbgrctivity engagement differed
depending on residential distance from CBFR. Thexee three specific aims to this
study: 1) To examine awareness of CBFR among tlesseing within<l, >1 to<2, and
>2 to 5 miles around senior centers housing CBFRy 2xamine utilization of CBFR
among the same individuals, and 3) to examineefral physical activity levels
increased the closer one’s proximity to CBFR.

The results of this study showed no differenceh@awareness or utilization of
CBFR across spatial tiers. More specifically, appnately 50% of participants were
aware of CBFR, yet utilization rates were extrentely. Additionally, overall physical
activity levels increased the further one’s resaefiom CBFR, adding to the evidence
that targeted CBFR may not be as effective in asireg physical activity in older adults
as they are equipped to be. The data suggestsithe@asing interest and improving
transportation to available resources may be amgyifactor in increasing utilization
rates. Additionally, development of exercise pemgming within CBFR is likely to
increase individuals’ overall activity levels bystilling knowledge that can be applied to

increasing activity both within and outside of coomity exercise locales.

Project PACE
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The purpose of Project PACE was to examine whetheén-home, individually
tailored intervention is efficacious in promotinggamingful increases in physical activity
and improvements in physical functioning in lowiagetolder adults. There were two
specific aims: To examine if an enhanced physicavigdy (EPA) intervention of
individually tailored step goals and resistancentng with bi-weekly telephone follow-
up in low-active older adults 1) significantly ieases physical activity (as assessed by
steps/day), and 2) improves measures of physioatifuning, as measured by choice step
reaction time, balance, knee flexion/extensiomsfite, maximal handgrip strength, and
8ft up-and-go test completion time significantly rmohan a standard of care (SoC)
group.

Both EPA and SoC groups significantly increasartialking activity over the
intervention. However, those who adhered to thiking prescriptions within the EPA
group increased steps/day significantly more th@SoC group. Both groups
experienced significant gains in the physical fiorahg variables, with interaction
effects shown for the 8ft up and go test and kixéension strength. The results from the
current study indicate significant increases ingitgl activity and improvements in
physical functioning via a cost effective interdentthat is easily translatable to the
broader older adult population. Future researetaisanted in efforts to improve
adherence to physical activity programs to achtbeehighest degree of favorable

outcomes.

Conclusions
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Scholars in the realm of physical activity andltiemust continually evaluate the
direction of research in order to advance knowledfjee results from Project VOICE
represent an overview of a random sample of indafslwho have access to resources
that aim to promote physical activity. Given tivatividuals were largely aware, but not
utilizing CBFR, an examination of such resultsnsraportant first step in evaluating
future directions. Primarily, there is a strongaé¢o improve the programming within
the current CBFR. A logical first step is to prdeiopen access regarding recommended
volumes of exercise to engage in, how to properbgpess exercise equipment
utilization, and strategies to assist maintenard¢kese activities in the long term. Also,
strategies are warranted to help increase awaramesiizing current CBFR. Potential
strategies to explore could incorporate healthestrgys, competitions, and seminars that
offer a variety of aspects that individuals fingbagpling.

The results from Project VOICE represent a defiaitinkage to Project PACE.
Although there are definite long-term strategiesnprove upon within CBFR (as
evidenced by Project VOICE), there are avenuegtoee that are informed from the
apparent short comings of CBFR. In particular, bdmsed physical activity
interventions have the potential to provide the s@enefits of CBFR in promoting
exercise resources, but also are not defined byjesidisadvantages. Like any physical
activity intervention, the overall purpose is topirave health. Project PACE
incorporates a battery of clinically relevant meastithat define physical functioning in
older adults. Although demonstrating significardgreases in physical activity and
physical functioning, such results hint at futurerkvthat is still needed. Specific areas to

elaborate on from Project PACE include examininghodologies to promote higher
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rates of intervention adherence, frequent outcormasorements and follow up
assessments. Also, variations in interventionwgtisiand study designs that allow for
the exploration of independent and combined effetghysical and resistance training
on outcomes are warranted. Collectively, theseare$ tracts provide the opportunity to
deduce potential protective thresholds for physacailvity and exercise for
improving/maintaining physical functioning outcomes population at risk for
functional impairments and disabilities.
Chapter Summary

Overall, this sequence of studies highlights mdifferent interesting facets
pertaining to increasing physical activity to impechealth in the older adult population.
Although each respective study presents resultdhtnge implications for follow up
investigations, they also present a broad overakthie apparent challenges that persist
in physical activity research, spanning mediatiagables, community programming,

and feasibility and practicality of interventions.

www.manaraa.com



137

REFERENCES

Addy, C.L., Wilson, D.K., Kirtland, K.A., AinsworthB.E., Sharpe, P., & Kimsey, D.
(2004). Associations of perceived social and ptajgavironmental supports
with physical activity and walking behavigkm J Public Health, 94(4), 440-443.

American Cancer Society. (2011). Cancer facts anuotds 2011. Atlanta: American
Cancer Society.

American Geriatrics Society, British Geriatrics &bg, & American Academy of
Orthopaedic Surgeons Panel on Falls Preventio®1(2@uideline for the
Prevention of Falls in Older PersodsAm Geriatr Soc, 49(5), 664-672.

Araiza, P., Hewes, H., Gashetewa, C., Vella, C&Burge, M.R. (2006). Efficacy of a
pedometer-based physical activity program on patensef diabetes control in
type 2 diabetes mellitudetabolism, 55, 1382-1387.

Arndt, K.A. & Travers, R.L. (2002). The Demographiaf Aging in the United States.
Archives of Dermatology, 138, 1427-1428.

Ashworth, N.L, Chad, K.E., Harrison, E.L., Reed2/\., & Marshall, S.C. (2005).
Home versus center based physical activity progiamgler adultsCochrane
Database Syst Rev, 1, CD004017.

Asikainen, T.M., Miilunpalo, S., Oja, P., et al0(®). Randomised, controlled walking
trials in postmenopausal women: The minimum dosmpyove aerobic fitness:
Br J Sports Med,36, 189-194.

Barnett, A., Smith, B., Lord, S.R., Williams, M., Baumand, A. (2003). Community-
based group exercise improves balance and redaltemfat-risk older people: a

randomized controlled triahge and Ageing, 32, 407-414.

www.manaraa.com



138

Beckman, J.A., Creager, M.A., & Libby, P. (2002)abetes and atherosclerosis:
Epidemiology, pathophysiology, and manageméiA, 287(19), 2570-2581.

Bedimo-Rung, A.L., Mowen, A.J., & Cohen, D.A. (200%he significance of parks to
physical activity and public healtrAm J Prev Med, 28(2S2), 159-168.

Belza B. and the PRC-HAN Physical Activity ConfecerPlanning Workgroup (2007).
Moving Ahead: Strategies and Tools to Plan, Condurad Maintain Effective
Community-Based Physical Activity Programs for Qléelults. Centers for
Disease Control and Prevention: Atlanta, Georgia.

Berrkman, L.F., Glass, T., Brissette, I., & SeemBak, (2000). From social integration
to health: Durkheim in the new millenniu®oc Sci Med, 51(6), 843-857.

Beyer, N., Simonsen, L., Bulow, J., et al. (20@1d women with a recent fall history
show improved muscle strength and function sustibioesix months after
finishing training.Aging Clin Exp Res, 19(4), 300-309.

Bjorgaas, M.R., Vik, J.T., Stolen, T., Lydersen,&Girill, V. (2008). Regular use of
pedometer does not enhance beneficial outcomepliyscal activity
intervention study in type 2 diabetes mellitietabolism, 57(5), 605-611.

Bohannon, R.W. (2006). Reference values for thee@itdp and Go Test: A Descriptive
Meta AnalysisJ Geriatr Phys Ther, 29(2), 64.

Booth, M.L., Owen, N., Bauman, A., et al. (2000ctal-cognitive and perceived
environment influences associated with physicavagtn older Austrailians.
Prev Med, 31, 15-22.

Boyette, L.W., Sharon, B.F., & Brandon, L.J. (199 Yollow-up study on the effects of

strength training with older adult3Nutr Health Aging, 1(2), 109-113.

www.manaraa.com



139

Bravata, D.M., Smith-Spangler, C., Sundaram, Ver@er, A.L., Lin, N., Lewis, R.,
Stave, C.D., Olkin, I., & Sirard, J.R. (2007). Usipedometers to increase
physical activity and improve health: a systemegiaew.JAMA, 298(19), 2296-
2304.

Brown, D.R., Yore, M.M., Ham, S.A., & Macera, C.&005). Physical activity among
adults >or=50 yr with and without disabilities, BRE 2001 Med Sci Sports
Exerc, 37(4), 620-629.

Brubaker, P.H., Moore, J.B., Stewart, K.P., WesI2y,, & Kitzman, D.W. (2009).
Endurance exercise training in older patients Wwehrt failure: Results from a
randomized, controlled, single-blind tridlAm Geriatr Soc, 57(11), 1982-1989.

Buchner, D.M., Cress, M.E., de Lateur, B.J., Esaeln®.C., Margherita, A.J., Price, R.,
& Wagner, E.H. (1997). The effect of strength andweance training on gait,
balance, fall risk, and health services use in camtyg-living older adultsJ
Gerontol A Biol Sci Med Sci, 52A(4), M218-M224.

Buchner, D.M., Nicola, R.M., Martin, M.L., & Patk¢D.L. (1997). Physical activity and
health promotion for older adults in public housiAg J Prev Med, 13(6 suppl),
57-62.

Burton, L.C., Shapiro, S., & German, P.S. (199%tddbminants of physical activity
initiation and maintenance among community-dwellhder personrev Med,
29(5), 422-430.

Campbell, A.J., Robertson, M.C., Gardner, M.M., tdor R.N., & Tilyard, M.W. (1997).
Randomised controlled trial of a general practiceypmme of home based

exercise to prevent falls in elderly wom&niJ, 315, 1065-10609.

www.manaraa.com



140

Carlson, J.A., Sallis, J.F., Conway, T.L., Sael®E,, Frank, L.D., Kerr, J., Cain,
K.L.,& King, A.C. (2012). Interactions between phkgsocial and built
environment factors in explaining older adults’ picgl activity.Prev Med, 54(1),
68-73.

Caspersen, C.J., Powell, K.E., & Christenson, G1@85). Physical activity, exercise,
and physical fitness: definitions and distinctiémshealth-related research.
Public Health Reports, 100(2), 126-131.

Centers for Disease Control and Prevention. (20&moting active lifestyles among
older adults. Atlanta, GA.

Cesari, M., Kritcheysky, S.B., Nicklas, B.J., et(@005). Lipoprotein peroxidation and
mobility limitation: results from the Health, Agingnd Body Composition Study.
Arch Intern Med, 165(18), 2148-2154.

Chale-Rush, A., Guralnik, J.M., Walkup, M.P., et(@010). Relationship between
physical functioning and physical activity in thiestyle interventions and
independence for elders pildtAm Geriatr Soc, 58(10), 1918-1924.

Chandler, J.M., Duncan, P.W., Kochersberger, GSt&denski, S. (1998). Is lower
extremity strength gain associated with improvenemhysical performance and
disability in frail, community-dwelling elders® ch Phys Med Rehabil, 79, 24-30.

Chodzko-Zajko, W.J., Proctor, D.N,. Fiatarone SinghA., Minson, C.T., Nigg, C.R.,
Salem, G.J., & Skinner, J.S. (2009). American @alef Sports Medicine
position stand. Exercise and physical activitydtater adultsMed Sci Sports
Exerc, 41(7), 1510-1530.

Christie, A. & Kamen, G. (2010). Short-term traigiadaptations in maximal motor unit

www.manaraa.com



141

firing rates and after hyperpolarization duratibtuscle Nerve, 41(5), 651-660.

Ciccone, M.M., Scicchitano, P., Zito, A., et al0g). Correlation between coronary
artery disease severity, left ventricular massxrated carotid intima media
thickness, assessed by radio-freque@aydiovasc Ultrasound, 9, 32.

Clemson, L., Fiatarone Singh, M., Bundy, A., et(2010). LiFE Pilot Study: A
randomised trial of balance and strength trainimpedded in daily life activity to
reduce falls in older adultdwst Occup Ther J, 57, 42-50.

Conn, V.S., Minor, M.A., Burks, K.J., Rantz, M.& Pomeroy, S.H. (2003). Integrative
review of physical activity intervention researchihnaging adultsJ Am Geriatr
Soc, 51, 1159-1168.

Crane, J.D., Macneil, L.G., & Tarnopolsky, M.A. (&). Long-term Aerobic Exercise Is
Associated With Greater Muscle Strength Throughloait_ife SpanJ Gerontol A
Biol Sci Med i, 68(6), 631-638.

Crouter, S.E., Schneider, P.L., Karabulut, M., B#s$.R. Jr (2003). Validity of 10
Electronic Pedometers for Measuring Steps, Distasnog Energy CosMed S
Sports Exerc, 35, 1455-1460.

Debusk, R.F., Strenestrand, U., Sheehan, M., & &lgak.L. (1990). Training effects of
long versus short bouts of exercise in healthyesttbjAm J Cardiol, 65, 1010-
1013.

de Blok, B.M., de Greef, M.H., ten Gacken, N.H.r&mer, S.R., Postema, K., &
Wempe, J.B. (2005). The effects of a lifestyle ptgisactivity counseling
program with feedback of a pedometer during pulmpnghabilitation in patients

with COPD: A pilot studyPatient Educ Couns, 61(1), 48-55.

www.manaraa.com



142

De Bourdeauhuij, I.,. Sallis, J.F., 7 Saelens, BB03). Environmental correlates of
physical activity in a sample of Belgian adulsn J Health Promot, 18(1), 83-92.

Diedrich, A., Munroe, D.J., & Romano, M. (2010)oRroting physical activity for
persons with diabeteBiabetes Educ, 36(1), 132-140.

Dunn, A.L., Marcus, B.H., Kampert, J.B., Garcia,BM.Kohl, H.W. &, & Blair, S.N.
(1999). Comparison of lifestyle and structured nméations to increase physical
activity and cardiorespiratory fitness: a randordin@al. JAMA, 281(4), 327-334.

Emery, C.F., Hauck, E.R., & Blumenthal, J.A. (19%®)ercise adherence or
maintenance among older adults: 1-year follow-uplstPsychol Aging, 7(3),
466-470.

Ettinger, W.H., Burns, R., Messier, S.P., et 892). A randomized trial comparing
aerobic exercise and resistance exercise with lthhrexducation program in older
adults with knee osteoarthritdAMA, 277(1), 25-31.

Evenson, K.R., Buchner, D.M., & Morland, K.B. (201®bjective measurement of
physical activity and sedentary behavior among th$ta aged 60 years or older.
Prev Chronic Dis, 9, E26.

Federal Interagency Forum on Aging-Related Stais{R008). Older Americans 2008:
Key indicators of well-being. Washington D.C., UR&trieved on November, 6,
2012 from
http://agingstats.gov/agingstatsdotnet/Main_Sitedl2908 Documents/OA_200
8.pdf.

Ferrucci, L., Giallauria, F., & Guralnik, J.M. (280 Epidemiology of AgingRadiologic

Clinics of North America, 46, 643-652.

www.manaraa.com



143

Fiatarone, M.A., O’Neill, E.F., Ryan, N., et al9@4). Exercise training and nutritional
supplementation for physical frailty in very eldepeople N Engl J Med,
330(25), 1769-1775.

Fielding, R.A., Katula, J., Miller, M.E., et al.@7). Activity adherence and physical
function in older adults with functional limitatisrMed Sci Sports Exerc, 39(11),
1997-2004.

Finkelstein, E.A., Brown, D.S., Brown, D.R., & Budr, D.M. (2008). A randomized
study of financial incentives to increase physawlvity among sedentary older
adults.Prev Med, 47(2), 182-187.

Foster, S. & Giles-Corti, B. (2008). The built emnment, neighborhood crime and
constrained physical activity: an exploration afansistent findingsPrev Med,
47(3), 241-251.

Freidrich, M., Cermak, T., & Maderbacher, P. (1998)e effect of brochure use versus
therapist teaching on patients performing therapextercise and on changes in
impairment statu?hys Ther, 76(10), 1082-1088.

Garcia, A.\W., & King, A.C. (1991). Predicting lonngrm adherence to aerobic exercise:
A comparison of two modelgournal of Soort and Exercise Psychology, 13, 394—
410.

Garret, N. & Martini, E.M. (2007). The Boomers Ateming: A Total Cost of Care
Model of the Impact of Population Aging on the €CalsChronic Conditions in
the United State®isease Management, 10, 51-60.

Gibala, M.J., Little, J.P., van Essen, M., et 2006). Short-term sprint interval versus

www.manaraa.com



144

traditional endurance training: similar initial gdations in human skeletal muscle
and exercise performanckPhysiol, 575, 901-911.

Gillet, P.A., White, A.T., & Caserta, M.S. (199&)ffect of exercise and/or fitness
education on fitness in older, sedentary, obeseemodrAging Phys Act, 4, 42-
55.

Gudlaugsson, J., Gundnason, V., Aspelund, T.,.¢2@l2). Effects of a 6-month
multimodal training intervention on retention ohfttional fithess in older adults:
A randomized-controlled cross-over desit.J Behav Nutr Phys Act, 9, 107.

Guralnik, J.M., Ferrucci, L., Simonsick, E.M., &t@995). Lower-extremity function in
persons over the age of 70 years as a predicsulagequent disabilityN Engl J
Med, 332, 556-561.

Guralnik, J.M., & Winograd, C.H. (1994). Physic&rformance measures in the
assessment of older persoAging (Milano), 6(5), 303-305.

Hallage, T., Krause, M.P., Haile, L., Miculis, C.Ragle, E.F., Reis, R.S., & Da Silva.
(2010). The effects of 12 weeks of step aerobaisitig on functional fithess of
elderly womenJ Strength Cond Res, 24(8), 2261-2266.

Hamdorf, P.A. & Penhall, R.K. (1999). Walking witls training effects on the fitness
and activity patterns of 79-91 year old femalasst NZ J Med, 29, 22-28.
Hamdorf, P.A., Withers, R.T., Penhall, R.K., & Hasl, M.V. (1992). Physical training
effects on the fithess and habitual activity patsesf elderly womenArch Phys

Med Rehabil, 73, 603-608.

Hansen, B.H., Kolle, E., Dyrstad, S.M., Holme 8. Anderssen, S.A. (2012).

www.manaraa.com



145

Accelerometer-determined physical activity in agahd older peopl&led i
Sports Exerc, 44(2), 266-272.

Harada, N.D., Chiu, V., King, A.C., & Stewart, A.2001). An evaluation of three self-
report instruments for older adulded Sci Sports Exerc, 33(6), 962-970.

Hart, T.L., Swartz, A.M., Cashin, S.E., & Strath).§2009). How many days of
monitoring predict physical activity and sedentbepaviour in older adultd®t J
Behav Nutr Phys Act, 8, 62.

Haskell, W.L., Lee, I.M., Pate, R.R., Powell, K.Blair, S.N., Franklin, B.A., Macera,
C.A., Heath, G.W., Thompson, P.D., & Bauman, AQ?2). Physical activity and
public health: updated recommendation for adutimfthe American College of
Sports Medicine and the American Heart Associat@nculation, 116 (9),
1081-1093.

Hawkins, M.S., Storti, K.L., Richardson, C.R., Kiny.C., Strath, S.J., Holleman, R.G.,
& Kriska, A.M. (2009). Objectively measured physiaativity of USA adults by
sex, age, and racial/ethnic groups: A cross-seatistady.Int J Behav Nutr Phys
Act, 6, 31.

Hirvensalo, M., Lintunen, T., & Rantanen, T. (2000he continuity of physical activity-
a retrospective and prospective study among oleeplp.Scand J Med Sci
Soorts, 10(1), 37-41.

Holmes, J., Powell-Griner, E., Lethbridge-Cejku, 8.Heyman, K. (2009). Aging
differently: Physical limitations among adults agé€llyears and over: United
States, 2001-200NCHS Data Brief, 20, 1-8.

Howlader, N., Noone, A.M., Krapcho, M., et al. (2)1SEER Cancer Statistics Review,

www.manaraa.com



146

1975-2009 (Vintage 2009 Populations). National @armastitute. Bethesda, MD.
Retrieved on October 5,2012 from http://seer.cagogfcsr/1975 2009 pops09/.

Hu, F.B., Sigal, R.J., Rich-Edwards, J.W., et B9909). Walking compared with vigorous
physical activity and risk of type 2 diabetes inmaen: A prospective study.
JAMA, 282(15), 1433-1439.

Hultquist, C.N., Albright, C., & Thompson, D.L. (@8). Comparison of walking
recommendations in previously inactive womgted Sci Sports Exerc, 37(4),
676-683.

Huston, S.L., Evenson, K.R., Bors, P., & Gizlice(Z003). Neighborhood environment,
access to places for activity, and leisure-timespta} activity in a diverse North
Carolina populationAm J Health Promot, 18, 58-69.

Ip, E.H, Church, T.., Marshall, S.A., et al. (201Rhysical activity increases gains in and
prevents loss of physical function: Results from tifestyle Interventions and
Independence for Elders Pilot StudyGerontol A Biol Sci Med i, Epub ahead
of print.

Jackson, A.S., Beard, E.F., Wier, L.T., Ross, R3tuteville, J.E., & Blair, S.N. (1995).
Changes in aerobic power of men, ages 25-7Mgd. Sci Sports Exerc, 27(1),
113-120.

Jakicic, J.M., Marcus, B.H., Gallagher, K.I., Napao, M., & Lang, W. (2003). Effect
of exercise duration and intensity on weight lossverweight, sedentary women:
a randomized triaDAMA, 290(10), 1323-1330.

Jancey, J., Lee, A., Howat, P., Clarke, A., Wang,Sfilton, T. (2007). Reducing

www.manaraa.com



147

attrition in physical activity programs for oldeddts.J Aging Phys Act, 15(2),
152-165.

Janssen, |., Baumgartner, R.N., Ross, R., Rosenbidrg& Roubenoff, R. (2004).
Skeletal muscle cutpoints associated with elevalsaical disability risk in older
men and womerAm J Epidemiol, 159(4), 413-421.

Jeon, C.Y., Lokken, R.P., Hu, F.B., & van Dam, R(RD07). Physical activity of
moderate intensity and risk of type 2 diabetey:séesnatic reviewDiabetes
Care, 30(3), 744-752.

Kahana, E., Kahana, B., & Zhang, J. (2005). Motoral antecedents of preventive
proactivity in late life: linking future orientatioand exerciséMiotiv Emot, 29(4),
438-459.

Kalapothrakos, V., Smilios, I., Parlavatzas, A.T&makidis, S.P. (2007). The effect of
moderate resistance strength training and detrgioin muscle strength and power
in older menJ Geriatr Phys Ther, 30(3), 109-113.

Kenny, R.A., Rubenstein, L.Z., Tinetti, M.E., et @011). Summary of the updated
American Geriatrics Society/British Geriatrics Sagiclinical practice guideline
for prevention of falls in older personsAm Geriatr Soc, 59, 148-157.

Keysor, J.J. (2003). Does late-life physical atyiar exercise prevent or minimize
disablement? A critical review of the scientifiadence AmJ Prev Med,
25(3Sii), 129-136.

Kim, M.J., Yabushita, N., Tanaka, K. (2012). Exphgy effective items of physical
function in slow walking speed and self-reportedortity limitation in

community-dwelling older adult$seriatr Gerontol Int, 12(1), 50-58.

www.manaraa.com



148

King, A.C., Ahn, D.K.., Oliveira, B.M., Atienza, A., Castro, C.M., & Gardner, C.D.
(2008). Promoting physical activity through handdh®mputer technologyAm
J Prev Med, 34(2), 138-142.

King, A.C., Haskell, W.L., Taylor, B., Kraemer, H,& DeBusk, R.F. (1991). Group- vs
home-based exercise training in healthy older nmelhveomenJAMA, 266(11),
1535-1542.

King, A.C., Pruitt, L.A., Phillips, W., Oka, R., Renburg, A., & Haskell, W.L. (2000).
Comparative effects of two physical activity promsaon measured and perceived
physical functioning and other health-related gyaif life outcomes in older
adults.J Gerontol A Biol Sci Med <ci, 55A,(2), M74-M83.

King, A.C., Rejeski, W.J., & Buchner, D.M. (199®hysical activity interventions
targeting older adults. A critical review and recoendationsAmJ Prev Med,
15(4), 326-333.

Kinsella, K.G. (1992). Changes in life expectan8®@-1990 American Journal of
Clinical Nutrition, 55, 1196S-1202S.

Kinsella, K.G. & He, W. (2009). An Aging World: 280

Kitzman, D.W., Brubaker, P.H., Morgan, T.M., Stetv&.P., & Little, W.C. (2010).
Exercise training in older patients with heartdedl and preserved ejection
fraction: a randomized, controlled, single-blingltrCirc Heart Fail, 3(6), 659-
667.

Koeneman, M.A., Verheijden, M.W., Chinapaw, M.J.H&pman-Rock, M. (2011).
Determinants of physical activity and exercise @althy older adults: A

systematic reviewnt J Behav Nutr Phys Act, 8, 142.

www.manaraa.com



149

Knowler, W.C., Fowler, S.E., Hamman, R.F., Christioi€.A., Hoffman, H.J.,
Brenneman, A.T., Brown-Friday, J.O., Goldberg,\Renditti, E., & Nathan,
D.M. (2009). 10-year follow-up of diabetes inciderand weight loss in the
Diabetes Prevention Program Outcomes Studwcet, 374(9702), 1677-1686.

Koeneman, M.A., Verheijden, M.W., Chinapaw, M.J.H&pman-Rock, M. (2011).
Determinants of physical activity and exercise éalthy older adults: a
systematic reviewnt J Behav Nutr Phys Act, 8, 142.

Kriska, A.M., Bayles, C., Cauley,, J.A., LaporteER Black Sandler, R., & Pambianco,
G. (1986). A randomized exercise trial in older veymincreased activity over
two years and the factors associated with compdiavied Sci Sports Exerc,
18(5), 557-562.

Lachenmayr, S. & Mackenzie, G. (2004). Buildingaridation for systems change:
increasing access to physical activity programsfder adultsHealth Promot
Pract, 5(4), 451-458.

LaCroix, A.Z., Guralnik, J.M., Berkman, L.F., Walk, R.B., & Satterfield, S. (1993).
Maintaining mobility in late life. Il. Smoking, ebhol consumption, physical
activity, and body mass inde&m J Epidemiol, 137(8), 858-869.

Lee, I.M., Sesso, H.D., & Paffenbarger, R.S. 00(®. Physical activity and coronary
heart disease risk in men: does the duration afceseeepisodes predict risk?
Circulation, 102(9), 981-986.

Lehnert, T., Heider, D., Leicht, H., Heinrich, Sgrrieri, S., Luppa, M., Riedel-Heller,
S., & Konig, H.H. (2011). Review: health care w@iion and costs of elderly

persons with multiple chronic conditiorided Care Res Rev, 68(4), 387-420.

www.manaraa.com



150

LIFE Study Investigators, Pahor, M., Blair, S.N.ak (2006). Effects of a physical
activity intervention on measures of physical perfance: Results of the lifestyle
interventions and independence for Elders PiloE@-P) studyJ Gerontol A Biol
Sci Med Sci, 61(11), 1157-1165.

Litt, M.D., Kleppinger, A., & Judge, J.O. (2002itiation and maintenance of exercise
behavior in older women: predictors from the sol@alrning modelJ Behav
Med, 25(1), 83-97.

Lord, S.R. & Fitzpatrick, R.C. (2001). Choice stejgpreaction time: a composite
measure of falls risk in older peopleGerontol A Biol Sci Med Sci, 56(10),
M627-632.

Lord, S.R., Ward, J.A., Williams, P., & Strudwidd, (1995). The effect of a 12-month
exercise trial on balance, strength, and fallddelowomen: a randomized
controlled trialJ Am Geriatr Soc, 43(11), 1198-1206.

Lynch, B.M., Neilson, H.K., & Friedenreich, C.M.(q21). Physical activity and breast
cancer preventiorRecent Results Cancer Res, 186, 13-42.

Lynch, J., Helmrich, S.P., Lakka, T.A., Kaplan, G.&ohen, R.D., Salonen, R., &
Salonen, J.T. (1996). Moderately intense physictviies and high levels of
cardiorespiratory fitness reduce the risk of nosulm-dependent diabetes
mellitus in middle-aged me#rch Intern Med, 156(12), 1307-1314.

Manini, T.M. & Pahor, M. (2009). Physical activi;md maintaining physical function in
older adultsBr J Sports Med, 43(1), 28-31.

Manson, J.E., Greenland, P., LaCroix, A.Z., SteflanM.L., Mouton, C.P., Oberman, A.,

www.manaraa.com



151

Perri, M.G., Sheps, D.S., Pettinger, M.B., & SidckyD.S. (2002). Walking
compared with vigorous exercise for the preventiboardiovascular events in
women.N Engl J Med, 347(10), 716-725.

Masaki, K.H., Curb, J.D., Chiu, D., Petrovitch, &.Rodriguez, B.L. (1997).
Association of body mass index with blood pressurderly Japanese American
men. The Honolulu Heart Prograklypertension, 29(2), 673-677.

Mathews, A.E., Laditka, S.B., Laditka, J.N., et(@010). Older adults’ perceived
physical activity enablers and barriers: a multioal perspectivel Aging and
Physical Activity, 18, 119-140.

Matthews, M., Lucas, A., Boland, R., Hirth, V., Gdeimer, G., Wieland, D., Williams,
H., Eleazer, G.P. (2004). Use of a questionnaiseteen for frailty in the elderly:
an exploratory studyAging Clin Exp Res, 16(1), 34-40.

McAuley, E., Courneya, K.S., Rudolph, D.L., & La®,L. (1994). Enhancing exercise
adherence in middle-aged males and femdkesv Med, 23, 498-506.

McAuley, E., Konopack, J.F., Morris, K.S., et &006). Physical activity and functional
limitations in older women: influence of self-efficy.J Gerontol B Psychol i
Soc Sci, 61B(5), P270-P277.

McAuley, E., Morris, K.S., Doerksen, S.E., et @0Q7). Effects of change in physical
activity on physical function limitations in olderomen: Mediating roles of
physical function performance and self-efficadyAm Geriatr Soc, 55, 1967-
1973.

McCormack, G.R., Rock, M., Toohey, A.M., & HihndD, (2010). Characteristics of

www.manaraa.com



152

urban parks associated with park use and physiti@its: A review of qualitative
researchHealth Place, 16, 712-726.

McMurdo, M.E., Sugden, J., Argo, |., Boyle, P., dston, D.W., Sniehotta, F.F., &
Donnan, P.T. (2010). Do pedometers increase pHyaiti&ity in sedentary older
women? A randomized controlled tridlAm Geriatr Soc, 58, 2099-2106.

Mechanic, D. (1999). The Changing Elderly Populatamd Future Health Care Needs.
Journal of Urban Health, 76(1), 24-38.

Morie, M., Reid, K.F., Miciek, R., et al. (2010)aHitual Physical Activity Levels Are
Associated with Performance in Measures of Phi/gigaction and Mobility in
Older Men.J Am Geriatr Soc, 58, 1727-1733.

Morey, M.C. & Zhu, C.W. (2003). Improved fitnessravs the symptom-reporting gap
between older men and woma@n/Momens Health (Larchmt), 12(4), 381-390.

Moschny, A., Platen, P., Klaassen-Mielke, R., Trestip, U., & Hinrichs, T. (2011).
Barriers to physical activity in older adults int@&ny: a cross-sectional study.
Int J Behav Nutr Phys Act, 8, 121.

Murtagh, E.M., Boreham, C.A., Nevill, A., Hare, L,& Murphy, M.H. (2005). The
effects of 60 minutes of brisk walking per week;waaulated in two different
patterns, on cardiovascular riskev Med, 41, 91-97.

Nagi, S.Z. (1976). An epidemiology of disability ang adults in the United States.
Milbank Mem Fund Q Health Soc, 54(4), 439-467.

Nelson, M.E., Layne, J.E., Bernstein, M.J., e{2004). The effects of multidimensional
home- based exercise on functional performancéderlyg peopleJ Gerontol A

Biol Sci Med  Sci, 59(2), 154-160.

www.manaraa.com



153

Nelson, M.E., Rejeski, W.J., Blair, S.N., Duncan/\E Judge, J.O., King, A.C., Macera
C.A., & Castaneda-Sceppa, C. (2007). Physicaviactand public health in older
adults: recommendation from the American Colleg8mdrts Medicine and the
American Heart Associatio&irculation, 116(9), 1094-1105.

Newman, A.B., Kupelian, V., Visser, M., SimonsiékM., Goodpaster, B.H.,
Kritchevsky, S.B., Tylavsky, F.A., Rubin, S.M., Hiar T.B. (2006) Strength, but
not muscle mass, is associated with mortality enitbalth, aging and body
composition study cohort. J Gerontol A Biol Sci Med 61:72—77.

Newman, A.B., Simonsick, E.M., Naydeck, B.L., et(@006). Association of long-
distance corridor walk performance with mortalitgydiovascular disease,
mobility limitation, and disabilityJAMA, 295, 2018-2026.

Nitz, J.C. & Choy, N.L. (2007). Changes in activigyel in women aged 40-80 years.
Climacteric, 10(5), 408-415.

Oka, R.K., King, A.C., & Young, D.R. (1995). Souscef social support as predictors of
exercise adherence in women and men ages 50 teasS.\Womens Health, 1(2),
161-175.

Paffenbarger, R.S. Jr, Wing, A.L., & Hyde, R.T. T89. Physical activity as an index of
heart attack risk in college alumam J Epidemiol, 108(3), 161-175.

Patel, A., Kolt, G., Keogh, J., & Schofield, G. (Z&). The Green Prescription and older
adults: What do general practitioners see asdyafid Prim Health Care, 4(4),
320-327.

Paulo, A.C., Sampaio, A., Santos, N.C., et al. 20Ratterns of cognitive performance

www.manaraa.com



154

in healthy ageing in Northern Portugal: A crosstiseal analysisPL0oS One,
6(9), e24553.

Pescatello, L.S., Franklin, B.A., Fagard, R., FaauW.B., Kelley, G.A., & Ray, C.A.
(2004). American College of Sports Medicine positstand. Exercise and
hypertensionMed Sci Sports Exerc, 36(3), 533-553.

Peterson, J.J., Lowe, J.B., Peterson, N.A., NothweK., Janz, K.F., & Lobas, J.G.
(2008). Paths to leisure physical activity amongl&dwith intellectual
disabilities: Self-efficacy and social supp@in J Health Promot, 23(1), 35-42.

Pijnappels, M., Delbaere, K., Sturnieks, D.L., &tpS.R. (2010). The association
between choice stepping reaction time and falldder adults-a path analysis
model.Age Ageing, 39(1), 99-104.

Pinto, B.M., Rabin, C., Papandonatos, G.D., Frier€aM., Trunzo, J.J., & Marcus, B.H.
(2008). Maintenance of effects of a home-basediphlyactivity program among
breast cancer survivorSupport Care Cancer, 16(11), 1279-1289.

Podsiadlo, D. & Richardson, S. (1991). The timeg ‘& Go”: a test of basic functional
mobility for frail elderly personsl Am Geriatr Soc, 39(2), 142-148.

Pollock, M.L., Carroll, J.F., Graves, J.E., Legg8tH., Braith, R.W., Limacher, M., &
Hagberg, J.M. (1991). Injuries and adherence t&Aom and resistance training
programs in the elderlyMed Sci Sports Exerc, 23(10), 1194-1200.

Quinn, T.J., Klooster, J.R., & Kenefick, R.W. (2006wo short, daily activity bouts vs.
one long bout: Are health and fitness improvemsintslar over twelve and
twenty-four weeks3 Strength Cond Red, 20, 130-135.

Rand, D., Miller, W.C., Yiu, J., & Eng, J.J. (201R)terventions for addressing low

www.manaraa.com



155

balance confidence in older adults: a systematieweand meta-analysigge
Aging, 40(3), 297-306.

Rantanen, T., Guralnik, J.M., Sakari-Rantala, Rydille, S., Simonsick, E.M., Ling, S.,
& Fried, L.P. (1999). Disability, physical activitand muscle strength in older
women: the Women’s Health and Aging Studych Phys Med Rehabil, 80(2),
130-135.

Rejeski, W.J., Brubaker, P.H., Goff, D.C., et @011). Translating weight loss and
physical activity programs into the community tegerve mobility in older,
obese adults in poor cardiovascular heddtieh Intern Med, 171(10), 880-886.

Rice, D.P. & Fineman, N. (2004). Economic implioas of increased longevity in the
United StatesAnnu Rev Public Health, 25, 457-473.

Rimmer, J.H., Wang, E., & Smith, D. (2008). Barsiassociated with exercise and
community access for individuals with strokeRehabil Res Dev, 45(2), 315-322.

Rosenberg, D.E., Huang, D.L., Simonovich, S.D., &7, B. (2013). Outdoor built
environment barriers and facilitators to activitg@g midlife and older adults
with mobility disabilities.Geronotologist, 53(2), 268-279.

Rubenstein, L.Z., Josephson, K.R., Trueblood, R.&y, S., Harker, J.O., Pietruszka,
F.M., & Robbins, A.S. (2000). Effects of a groupescise program on strength,
mobility, and falls among fall-prone elderly me&nm Geriatr Soc, 55(6), M317-
M321.

Sattelmair, J., Pertman, J., Ding, E.L., Kohl, H3%, Haskell, W., & Lee, .M. (2011).
Dose response between physical activity and ristoodnary heart disease: a

meta-analysisCirculation, 124(7), 789-795.

www.manaraa.com



156

Schlicht, J., Camaione, D.N., & Owen, S.V. (20@ffect of intense strength training on
standing balance, walking speed, and sit-to-stantbpnance in older adult3.
Gerontol A Biol Sci Med i, 56(5), M281-M286.

Schneider, K.M., O’'Donnell, B.E., & Dean, D. (2008yevalence of multiple chronic
conditions in the United States’ Medicare populatidealth Qual Life Outcomes,
7, 82.

Schneider, P.L., Crouter, S.E., Lukajic, O., & BagsD.R. Jr (2003). Accuracy and
Reliability of Pedometers for Measuring Steps avd00-m WalkMed i
Sports Exerc, 35, 1779-1784.

Seco, J., Abecia, L.C., Echevarria, E., Barberd drres-Unda, J., Rodriguez, V., &
Calvo, J.L. (2013). A long-term physical activitgining program increases
strength and flexibility, and improves balance lden adults Rehabil Nurs,
38(1), 37-47.

Shaw, B.A. & Spokane, L.S. (2008). Examining theoagation between education level
and physical activity changes during early old agkging Health, 20(7), 767-
787.

Shephard, R.J. (2003). Limits to the measuremehabitual physical activity by
guestionnaireBritish Journal of Sports Medicine, 37, 197-206.

Sherwood, N.E. & Jeffery, R.W. (2000). The behaalideterminants of exercise:
implications for physical activity intervention&nnu Rev Nutr, 20, 21-44.

Shimada, H., Lord, S.R., Yoshida, H., Kim, H., &8ui, T. (2007) Predictors of
cessation of regular leisure-time physical actiuttgommunity-dwelling elderly

people.Gerontology, 53(5), 293-297.

www.manaraa.com



157

Shores, K.A. & West, S.T. (2010). Rural and urbarkvisits and park-based physical
activity. Prev Med, 50(Suppl 1), S13-S17.

Shumway-Cook A, Brauer S, Woollacott, M. (2000)edRcting the probability for falls
in community dwelling older adults using the timgaland go tesPhys Ther,80,
896-903.

Silva, N.L., Oliveira, R.B., Fleck, S.J., Leon, A,& Farinatti, P. (2013). Influence of
strength training variables on gains in adults &keyears-old: A meta-analysis
of dose-response relationshigssci Med Sport, Epub ahead of print.

Simek, E.M., McPhate, L., & Haines, T.P. (2012) h&dence to and efficacy of home
exercise programs to prevent falls: a systematievweand meta-analysis of the
impact of exercise program characteristirev Med, 55(4), 262-275.

Sisko, A., Truffer, C., Smith, S., Keehan, S., Gyld., Poisal, J.A., Clemens, M.K., &
Lizonitz, J. (2009). Health Spending Projectiomsough 2018: Recession Effects
Add Uncertainty To The Outlookealth Affairs, 28(2), w346-w357.

Slattery, M.L. (1996). How much physical activitg de need to maintain health and
prevent disease? Different diseases-Different mashes.Res Q Exerc Sort,
67(2), 209-212.

Slattery, M.L., Edwards, S.L., Ma, K.N., Friedm&D., & Potter, J.D. (1997). Physical
activity and colon cancer: a public health perspecfnn Epidemiol, 7(2), 137-
145.

Snyder, A., Colvin, B., & Gammack, J.K. (2011). Bexbter use increases daily steps

and functional status in older adulis\m Med Dir Assoc, 12(8), 590-594.

www.manaraa.com



158

Sousa, N., Mendes, R., Silva, S., Garrido, N., Ates, C., & Reis, V. (2013). Effects of
resistance and multicomponent training on bodypmsition and physical fithess
of institutionalized elderly womeiir J Sports Med, 47(10), e3.

Stewart, A.L., Mills, K.M., Sepsis, P.G., King, A.VcLellan, B.Y., Roitz, K., & Ritter,
P.L. (1997). Evaluation of CHAMPS, a physical aityiyoromotion program for
older adultsAnn Behav Med, 19(4), 353-361.

Straight, C.R., Dorfman, L.R., Cottell, K.E., Krdl,M., Lofgren, |.E., & Delmonico.
(2012). Effects of resistance training and dietdrgnges on physical function and
body composition in overweight and obese oldertadliPhys Act Health, 9(6),
875-883.

Strath, S.J., Greenwald, M.J., Isaacs, R., Hakt, Tenz, E.K., Dondzila, C.J., & Swartz,
A.M. (2012). Measured and perceived environmerttat&cteristics are related to
accelerometer defined physical activity in oldeul¢sd Int J Behav Nutr Phys Act,

9, 40.

Strath, S.J., Swartz, A.M., Parker, S.J., MilleleN Grimm, E.K., & Cashin, S.E. (2011).
A pilot randomized controlled trial evaluating mattionally matched pedometer
feedback to increase physical activity behaviaslder adultsJ Phys Act Health,
8(suppl 2), S267-S274.

Sugiura, H., Sugiura, H., Kajima, K., Mirbod, S.Mwvata, H., Matsuoka, T. (2002).
Effects of long-term moderate exercise and increasember of daily steps on
serum lipids in women: randomized controlled ti2MC Womens Health, 2(1),

3.

Syddall, H., Cooper, C., Martin, F., Briggs, R.Aghie Sayer, A. (2003). Is grip strength

www.manaraa.com



159

a useful single marker of frailty®ye Ageing, 32(6), 650-656.

Thrall, J.H. (2005). Prevalence and costs of clirdigsease in a health care system
structured for treatment of acute illneRadiology, 235(1), 9-12.

Tinetti, M.E., Speechley, M., & Ginter, S.F. (198B)sk factors for falls among elderly
persons living in the communiti}d Engl J Med, 319, 1701-1707.

Touvier, M., Bertrais, S., Charreire, H., VergnaAdC., Hercberg, S., & Oppert, J.M.
(2010). Changes in leisure-time physical activitgd dedentary behavior at
retirement: a prospective study in middle-aged émesubjectslnt J Behav Nutr
Phys Act, 7, 14.

Troiano, R.P., Berrigan, D., Dodd, K.W., Masse, . Tlert, T., & McDowell, M.
(2008). Physical activity in the United States nuead by accelerometdyvled Sci
Sports Exerc, 40(1), 181-188.

Tucker, J.M., Welk, G.J., & Beyler, N.K. (2011).yRIcal activity in U.S.: Adults
compliance with the Physical Activity Guidelines famericansAm J Prev Med,
40(4), 454-461.

Tudor-Locke, C., Craig, C.L., Aoyagi, Y., et al0@®L). How many steps/day are enough?
For adults and special populatiohst. J Behav Nutr Phys Act, 8, 80.

Tudor-Locke, C., Hart, T.L., Washington, T.L. (200Bxpected values for pedometer-
determined physical activity in older populatiohd J Behav Nutr Phys Act, 6,
59.

United States Department of Health and Human Sesvi@011). A profile of older
Americans: 2011. Retrieved on November 6, 2012 from

http://www.aoa.gov/aoaroot/aging_statistics/Prd?d 1/docs/2011profile.pdf.

www.manaraa.com



160

United States Department of Health and Human Sesvi2008). Physical Activity
Guidelines for Americans. Washington, DC: US Deparit of Health and
Human Services.

Ustun, T.B., Chatterji, S., Bickenbach, J., Kostakj N., & Schneider, M. (2003). The
International Classification of Functioning, Healémd Disability: A new tool for
understanding disability and healisabil Rehabil, 25(11-12), 565-571.

van der Bij, A.K., Laurant, M.G. & Wensing, M. (2D Effectiveness of physical
activity interventions for older adults: A reviedhm J Prev Med22(2), 120-133.

Van Roie, E., Delecluse, C., Opdenacker, J., D&kBiKG Kennis, E., & Boen, F. (2010).
Effectiveness of a lifestyle physical activity vessa structured exercise
intervention in older adultgd. Aging Phys Act, 18, 335-352.

van Stralen, M.M., de Vries, H., Mudde, A.N., Bom&., Lechner, L. (2009). Efficacy
of two tailored interventions promoting physicatiaity in older adultsAm J
Prev Med, 37(5), 405-417.

Voukelatos, A., Cumming, R.G., Lord, S.R., & Ris€@l (2007). A Randomized,
Controlled Trial of Tai Chi for the Prevention odlis: The Central Sydney Tai
Chi Trial. J Am Geriatr Soc, 55(8), 1185-1191.

Wahl, H.W., Schmitt, M., Danner, D., & Coppin, £010). Is the emergence of
functional ability decline in early old age relat®edchange in speed of cognitive
processing and also to change in personaliging Health, 22(6), 691-712.

Wallace, J.1., Buchner, D.M., Grothaus, L., LewwilE., Tyll, L., LaCroix, A.Z.., Wagner,

www.manaraa.com



161

E.H. (1998). Implementation and effectiveness cbmmunity-based health
promotion program for older adult¥Gerontol A Biol Sci Med Sci, 53A(4),
M301-M306.

Wendel-Vos, W., Droomers, M., Kremers, S., Brug&lvan Lenthe, F. (2007).
Potential environmental determinants of physicévag in adults: a systematic
review. Obesity Reviews, 8, 425-440.

Wilcox, S., Oberrecht, L., Bopp, M., KammermanrK.S& McElmurray, C.T. (2005). A
qualitative study of exercise in older African Amcan and white women in rural
South Carolina: perceptions, barriers, and motona.J Women Aging, 17(1-2),
37-53.

Williams, P. & Lord, S.R. (1995). Predictors of adénce to a structured exercise
program for older womerPsychol Aging, 10(4), 617-624.

Wilson, I.B. & Cleary, P.D. (1995). Linking clinitgariables with health-related quality
of life. A conceptual model of patient outcom&MA, 273, 59-65.

Winett, R.A., Williams, D.M., & Davy, B.M. (2009)nitiating and maintaining
resistance training in older adults: a social cogaitheory-based approadsr. J
Soorts Med, 43(2), 114-119.

Yasunaga, A., Togo, F., Watanabe, E., Park, Hk,ar Shephard, R.J., & Aoyagi, Y.
(2008). Sex, age, season, and habitual physicaitgcif older Japanese: the
Nakanojo studyJ Aging Phys Act, 16(1), 3-13.

Zimmet, P., Faaiuso, S., Ainuu, J., WhitehouselViine, B., & DeBoer, W. (1981). The
prevalence of diabetes in the rural and urban Rsiam population of Western

SamoaDiabetes, 30(1), 45-51.

www.manaraa.com



162

Appendices

www.manharaa.com




163

Appendix A
Project VOICE Screening Form

www.manharaa.com




164

Physical Activity & Health Research Lab

UWM Department of Human Movement Sciences

exmrraemopor Enderis Hall, Rm. 434 . (414) 229-4392
MILWAUKEE
Screening Form for Project VOICE
Call log: Date/ Time Comment
Hello, my name is and lam a working with the Physical

Activity & Health Research Laboratory at the Unsigr of Wisconsin- Milwaukee. You have
been randomly selected to participate in a stugydoide valuable information about your
neighborhood. If you have a moment, please letethgou about a study that we are currently
working on. It is a study designed to examineawareness and utilization of community
resources, specifically fitness/exercise progranwasses in your neighborhood. It involves
completing a few brief surveys about community tgses, physical activity, and your health. If
you would be willing to participate, do you mind sk your age to determine if you qualify for
the study?

1. What is your current age? Date of birth:

*They qualify if between 60 and 90 years old*

IF THEY QUALIFY...

You are one of 1,025 individuals who are being dskeparticipate in this study at the Physical
Activity and Health Research Laboratory of the Wmsity of Wisconsin-Milwaukee. The study
involves the completion of a few surveys that Wwél mailed to your residence, along with pre-
paid postage for you to mail the completed documbatk to our Laboratory. The
guestionnaires inquire on health history, your @nass and utilization of community resources,
and current physical activity levels. By complgtand returning the documents to UWM, you
will be providing your implied consent to partictpdn this study. However, if you would like a
written consent form, we can provide you with tizstwell.

Would you like a written informed consent form? [1Yes [1No

Is there any reason why you cannot complete tiy/8t OYes 0ONo

IF NO, MAIL THEM STUDY PACKET

May | ask for your mailing address? (Cross cheitk ealling list) OYes [1No
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Once we mail you the packet, we will give you d tahbout 7 days, just to make sure
you received the mailing and to answer any questyon may haveThank you greatly
for your time!

Confirm telephone number:
Initials and date of person who filled out thisrfor
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Appendix B
Project VOICE Cover Letter
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Physical Activity and Health Research Lab
UWM Department of Human Movement Sciences

— ]
uxl\':lswwwlsco:sm EnderIS Ha”, Rm 434 - (4] 4) 229'4392
MILWAUKEE

Hello!

The surveys enclosed are part of my doctoral dissertation project
examining peoples’ awareness and utilization of resources in community
senior centers, specifically any exercise/fitness programs or classes. The
information collected through this study will help us in making county
resources more accessible to all. The following documents are enclosed:

e Health history questionnaire (pages 1 and 2)

e Community resource questionnaire (pages 3 and 4), which is
designed to examine the awareness and utilization of community
resources

e CHAMPS physical activity survey (pages 5-13)

By completing these surveys, you are implying your consent to participate in the
study, allowing the information provided to be used in the study. At no point will you
be asked to provide your name or any other personal identifying information. All
information is kept strictly confidential. There is a stamped and self-addressed
envelope provided to return the documents to me.

We need your help and a brief amount of time to make our study a success. Your
answers to the items in these surveys are very important to us. This will not take long to
complete.

We want to know what you think, so please complete the three questionnaires to the
best of your ability, not skipping any questions, keeping in mind there are no right or
wrong answers. We may be following up with you soon (seven days after mailing the
documents to you) if we have not received them back to make sure you got them safely
or to check if you have any questions or concerns.

We greatly thank you for your participation and look forward to receiving your
responses back in the mail!

Sincerely,

o

) (FL~e

| . \
| ) o 1 ) \
LAy, N A “’/,)-J\

Christopher Dondzila, M.S.

Doctoral Student

Physical Activity and Health Research Laboratory
University of Wisconsin-Milwaukee
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Appendix C
Project VOICE Health History Questionnaire

o AJLb
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Physical Activity and Health Research Lab

UWM Department of Human Movement Sciences PROJECT ID
ereemarrrercotios Enderis Hall, Rm. 434 : (414) 229-4392 - -
MILWAUKEE

HEALTH HISTORY AND
DEMOGRAPHIC QUESTIONNAIRE

Date of Birth: Current Age:
Gender (circle one): M F
Occupation: Full Time? (circle one): Yes No
Marital Status (circle one):  Single Married Divorced Widowed
Education (circle highest level completed): Elementary  High School College Graduate School
Race (circle ethnicity): White American Indian Asian Hispanic

Black / African American Native Hawaiian / Pacific Islander

Household Income Level per year (circle one):

< $5,000 per year $5,000 - $14,999 $15,000 - $24,999

$25,000 - $34,999 $35,000 - $49,999 >$50,000

Do you have a valid driver’s license? (circle one): Yes No

Do you own a car? (circle one): Yes No

Are you taking any prescription or over-the counter medication? (circle one) YES NO
If YES, please indicate the names, reasons, and how long you have been taking the medication below.

Name of Medication Reason for Taking For How Long?

PLEASE TURN OVER
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YOUR PAST HEALTH HISTORY

Circle any of the following medical conditions you have either been diagnosed with or have experienced and indicate
how long you have experienced the condition in the lines provided.

Stroke Recurring leg pain (not related to arthritis)
Blood Clots Ankle swelling (not related to twisting)
Cancer Any heart problems

Liver or Kidney Disease High blood pressure

Diabetes Low back or joint problems

Arthritis Any breathing or lung problems

YOUR PRESENT HEALTH (SIGNS & SYMPTOMS)
Circle any of the following signs and symptoms you are currently experiencing (within the last year).

Chest pain / discomfort Cough on exertion Shortness of breath
Coughing of blood Heart palpitations Dizzy spells
Skipped heart beats Frequent headaches Heart Attack
Orthopedic / joint problems Diabetes Back Pain

Any other chronic conditions/diseases:

Have you been hospitalized in the last year? (circle one) Yes No
If YES, how many days were you in hospital?
Do you have any limitations to physical activity or any other functional limitations? (circle one) Yes No

If YES, what limitations are these?
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Appendix D
Project VOICE Community Resource Questionnaire

o AJLb
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Physical Activity and Health Research Lab

U\/\ﬂ Department of Human Movement Sciences PROJECT ID
— _
A ACER Enderis Hall, Rm. 434 - (414) 229-4392

Community Resource Questionnaire

1. Are you aware of any community-based senior centers within 5
miles of your current residence? (Check yes or no)

1Yes 1 No

1.a. Do you currently attend this senior center? (Check yes or
no)
1Yes I No

l.a.i. If yes -in a typical week (throughout the course of
the year) - how many times do you attend the senior
center?

(Circle one number)

0 1 2 3 4 5

1.a.ii. If you attend the senior center, how do you get
there?
(Check all that apply)

1 Drive yourself 1 Walk [Bike
1 Get picked up 1 Other

2. Are you aware of any exercise/fitness programs or classes at
the senior center? (Check yes or no)

1Yes 1 No

2.a. Do you currently attend or participate in any
exercise/fitness programs or classes at the senior center?
(Check yes or no)

1Yes 1 No
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2.b. If yes, which do you attend or participate in at the senior
center? (Check all that apply)

1 Activity class 1 Fitness center ] Physical Therapy

2.c. If you attend or participate in any exercise/fitness
programs or Classes at the senior center - in a typical week
(throughout the course of the year) - how many times do you
participate in these programs? (Circle one number)

0 1 2 3 4 S

3. Do you attend or participate in any exercise/fithess programs or
classes in your neighborhood outside of the senior center?
(Check yes or no)

1Yes I No

4. What are some of the barriers that prevent you from attending
the senior center more often/if at all? (Check all that apply)
1 Knowledge of activities/services 1 Lack of time

1 Transportation 1 Work/other
commitments
1 Health 1 Lack of interest

1 Distance

] Other:

5. What are some of the barriers that prevent you from attending
and participating in any exercise/fitness programs or classes
in the senior center more often/if at all? (Check all that apply)

1 Knowledge of activities/services 1 Lack of time

1 Transportation 1 Work/other

commitments
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1 Health 1 Lack of interest

] Distance

] Other:

www.manharaa.com
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Appendix E
CHAMPS Physical Activity Questionnaire
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This questionnaire is about activities that you mayave done in the past 4 weeksl'he questions on the following pages are similar tine

example shown below.

INSTRUCTIONS

If you DID the activity in the past 4 weeks:
Step#1 Check the YES box.

Step #2 Think about_how manyTIMES a weekyou usually did it, and write your response in the

space provided.

Step #3 Circle how many TOTAL HOURS in a typical wek you did the activity.

Here is an example of how Mrs. Jones would answeugstion #1: Mrs. Jones usually visits her
friends Maria and Olga twice a weekshe usually spends oheur on Monday with Maria and twwours on
Wednesday with Olga. Therefore, the total houseak that she visits with friends_ish8urs a week.

In a typical week during the past 4 weeks, did
you...

1. Visit with friends or family (other than thos How many TOTAL Less 9 or
you live with)? hours a weeklid you  than  1-2% 5.6 7-8%  more
KYES How many TIMES a weekd > usually do it 1 hour hours $ hours hours hours
[JNO
If you DID NOT do the activity:
=
e Check the NO box and move to the next question >
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In a typical week during the past
4 weeks, did you ...

1. Visit with friends or family (other than thos¢ How many TOTAL Less 9 or

you live with)? hours a weeklid you  than 1-2% 3-4% 5-61% 7-8% more
[0 YES How many TIMES aweek? = |usuallydo it?=> 1hour hours hours hours hours  hours
[INO

2. Go to the senior center? How many TOTAL | egs 9 or

[ YES How many TIMES aweek? = |Doursaweekidyou than 1.2 3-4% 5.6 7-8%  more
0 NO “— | usually do it?=> 1 hour hours hours hours hours hours
3. Do volunteer work? How many TOTAL Less 9 or

0 YES How many TIMES aweek?___=» |hoursaweekidyou —than 1216 3-4% 56% 7-8%  more
] NO usually do it?=>» 1 hour hours hours hours hours hours
4. Attend church or take part in church How many TOTAL Less 9 or

activities? hours a weeklid you  than  1-2% 3-4% 5-61%% 7-8% more
[JYES How many TIMES a week? _ =» |usually do it?=> 1 hour hours hours hours hours hours
[INO

5. Attend other club or group meetings? How many TOTAL Less 9 or

[JYES How many TIMES aweek? = |hoursaweeklidyou than  1-2%» 3-4% 56% 7-8%  more
1 NO usually do it?=>» 1 hour hours hours hours hours hours
6. Use a computer? How many TOTAL Less 9 or

0 YES How many TIMES aweek?___=» |hoursaweekidyou — than 1216 3-4% 56% 7-8%  more
] NO usually do it>> 1 hour hours hours hours hours hours

iy
\l
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In a typical week during the past
4 weeks, did you ...

7. Dance (such as square, folk, line, ballroom How many TOTAL Less 9 or

(do notcount aerobic dance here)? hours a weeklid you  than 1-2%  3-4% 5-6% 7-8% more
[0 YES How many TIMES aweek? = |usuallydo itP=> 1hour hours hours hours hours  hours
(1 NO

8. Do woodworking, needlework, drawing, or| How many TOTAL Less 9 or

other arts or crafts? hours a weeklid you  than 1-2Y%  3-4Y% 5.6 7-8% more
[0 YES How many TIMES aweek? _ =» |usuallydo itP=> 1hour hours hours hours hours  hours
[JNO

9. Play golf, carrying or pulling your equipmel How many TOTAL | ggg 9 or

(count walking timeonly)? hours a weeklid you  than  1-214 3-4% 5-6% 7-8%  more
0 YES How many TIMES a week? > usually do it>> 1 hour hours hours hours hours hours
(1 NO

10. Play golf, riding a cart (count walking timg How many TQTAL Less 9 or

only)? hours a weeklid you  than  1-2%, 3-4% 56% 7-8%  more
[0 YES How many TIMES aweek? _ =» |usuallydo itP=> 1hour hours hours hours hours  hours
[JNO

11. Attend a concert, movie, lecture, or sport| How many TOTAL Less 9 or

event? hours a weeklid you  than  1-246 3-4% 5-6% 7-8%  more
[JYES How many TIMES a week? = |usually do itP=> 1hour hours hours hours hours  hours
(1 NO

=
3
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In a typical week during the past
4 weeks, did you ...

12. Play cards, bingo, or board How many TOTAL Less 9 or

games with other people? hours a weeklid you  than 1-2% 3-4% 5-6% 7-8%  more
[0 YES How many TIMES aweek? = |usually do it>=> 1 hour hours hours hours hours hours
[JNO

13. Shoot pool or billiards? How many TOTAL Less 9 or

[0 YES How many TIMES aweek? _ =» |hours aweekidyou than 1-2% 34% 56% 7-8% more
[ NO usually do it?>» 1hour hours hours hours hours  hours
14. Play singles tennis (do nmunt doubles)? | How many TOTAL Less 9 or

0 YES How many TIMES aweek?___=» |Doursaweekidyou than 1.2 3-4% 5-6% 7-8%  more
1 NO usually do it?> 1hour hours hours hours hours  hours
15. Play doubles tennis (do raiunt singles)? | How many TOTAL Less 9 or

(] YES How many TIMES aweek? _ =» |hours aweekidyou than 12% 34% 56% 7-8% more
1 NO usually do it>>» 1hour hours hours hours hours  hours
16. Skate (ice, roller, in-line)? How many TOTAL Less 9 or

[0 YES How many TIMES aweek? = |hours aweekidyou than 1-2% 34% 56% 7-8% more
1 NO usually do it?> 1hour hours hours hours hours  hours
17. Play a musical instrument? How many TOTAL Less 9 or

(] YES How many TIMES aweek? _ =» |hours aweekidyou than 12% 34% 56% 7-8% more
1 NO usually do it?>» 1hour hours hours hours hours  hours

[ —
S
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In a typical week during the past
4 weeks, did you ...

18. Read? How many TOTAL Less 9 or
[ YES How many TIMES aweek?___ = |hoursaweekidyou  than 1.2%¢ 3-4%. 56% 7-8% more
[1NO usually do it>>» 1hour hours hours hours hours  hours
19. Do heavy work around the house (such a How many TOTAL Less 9 or
washing windows, cleaning gutters)? hours a weeklid you  than  1-2% 3-4% 5614 7-8%  more
[JYES How many TIMES a week? _ =» |usually do it 1 hour hours hours hours hours  hours
[JNO
20. Do light work around the house (such as | How many TOTAL Less 9 or
sweeping or vacuuming)? hours a weeklid you  than 1-2% 3-4% 5-6% 7-8%  more
[JYES How many TIMES a week? _ =» |Uusually do it 1 hour hours hours hours hours hours
[INO
21. Do heavy gardening (such as spading, | How many TOTAL Less 9 or
raking)? hours a weeklid you  than  1-21» 3-4% 56% 7-8%  more
[0 YES How many TIMES aweek? = |usually do it 1 hour hours hours hours hours hours
[1NO
22. Do light gardening (such as watering How many TOTAL Less 9 or
plants)? hours a weeklid you  than  1-21» 3-4% 56% 7-8%  more
[JYES How many TIMES a week? _ =» |usually do it 1 hour hours hours hours hours  hours
[JNO

=

o

o
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In a typical week during the past
4 weeks, did you ...

23. Work on your car, truck, lawn mower, or

: How many TOTAL L

other machinery? - ess 9 or

y hours a weeklid you  than  1-2» 3-4% 5-6% 7-8%  more
[ YES How many TIMES aweek?___ = | ysually do it>> 1hour hours hours hours hours hours
O NO
**Please note: For the following questions aboutunning and walking, include use of a treadmill.

?
24. Jog or run* How many TOTAL | ess 9 or
[JYES How many TIMES a Week?_-) hours a weeklid you than 1-21%  3-4% 5-6Y%  7-8% more
ONO usually do it?>=> 1 hour hours hours hours hours hours
25. Walk uphill or hike uphill (count only uphi
P phill( Y UPP How many TOTAL | ess 9 or
hours a weeklid you  than  1-2%4 3-4% 56% 7-8%2 more
[ YES How many TIMES aweek?___ = | ysually do it>> 1hour hours hours hours hours hours
O NO
26. Walk fast or briskljor exercise (do not How many TOTAL Less 9 or
count walking leisurely or uphill)? hours a weeklid you  than  1-214 3-4% 5-6% 7-8%  more
[ YES How many TIMES a week? = | usually do it?>> 1 hour hours hours hours hours hours
[ONO
27. Walk to do errandsuch as to/from a storef How many TOTAL Less 9 or
or to take children to school (count walk time | hours a weeklid you  than 1-2%4 3-4% 5-6% 7-8%  more
only)? usually do it>> 1 hour hours hours hours hours hours
[ YES How many TIMES a week? =
[ONO
&
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In a typical week during the past
4 weeks, did you ...

28. Walk leisurelyfor exercise or pleasure? | How many TOTAL Less 9 or
0 YES How many TIMES aweek?___=» |Doursaweekidyou than 1.2 3-4% 5-6% 7-8%  more
[1NO usually do it?>» 1hour hours hours hours hours  hours
29. Ride a bicycle or stationary cycle?
y yey How many TOTAL [ egs 9 or
[JYES How many TIMES aweek? __=» | hours a weeklid you  than  1-2% 3-4% 5-6% 7-8%  more
NO usually do it?>=> 1 hour hours hours hours hours hours
30. Do other aerobic machines such as rowin
. : How many TOTAL Less 9 or
or step machines (do nobunt treadmill or hours a weeklid vo
stationary cycle)? urs : you than 1-2%» 3-4% 5-6% 7-8%  more
usually do it>> 1 hour hours hours hours hours hours
[0 YES How many TIMES a week? =
ONO
31. Do water exercises (do mmiunt other
swimming)? How many TQTAL Less 9 or
hours a weeklid you  than  1-214 3-4% 5-6% 7-8%  more
% YES How many TIMES aweek?___ = | ysually do it?> 1 hour hours hours hours hours  hours
NO
32. Swim moderately or fast?
y How many TOTAL [ egs 9 or
[J YES How many TIMES a week? = | hours a weeklid YOU  than 1-2%  3-4% 5-6% 7-8% more
[ NO usually do it?=> 1 hour hours hours hours hours hours
33. Swim gently?
gently How many TOTAL | egs 9 or
[J YES How many TIMES a week? = | hours a weeklid YOU  than 1-2%  3-4% 5-6% 7-8% more
[ NO usually do it?=> 1 hour hours hours hours hours hours
|_\
(o]
N
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In a typical week during the past
4 weeks, did you ...

34. Do stretching or flexibility exercises (do n| How many TOTAL Less 9 or
count yoga or Tai-chi)? hours a weeklid you  than 1-2% 3-4% 5-6% 7-8%  more
[0 YES How many TIMES aweek? = |usually do it>=> 1 hour hours hours hours hours hours
[INO
35. Do yoga or Tai-chi? How many TOTAL Less 9 or
[0 YES How many TIMES aweek? _ =» |hours aweekidyou than 1-2% 34% 56% 7-8% more
[ NO usually do it?>» 1hour hours hours hours hours  hours
36. Do aerobics or aerobic dancing? How many TOTAL Less 9 or
(] YES How many TIMES aweek? _ =» |hours aweekidyou than 12% 34% 56% 7-8% more
1 NO usually do it?> 1hour hours hours hours hours  hours
37. Do moderate to heavy strength training | How many TOTAL Less 9 or
(such as hand-held weights_of more than 5 Ib hours a weeklid you  than 1-2v4 3-4% 5-6% 7-8% more
weight machines, or push-ups)? usually do it?>=> 1 hour hours hours hours hours hours
[0 YES How many TIMES a week? =
[1NO
38. Do light strength training (such as hand-h How many TOTAL Less 9 or
weights of 5 Ibs. or lessr elastic bands)? hours a weeklid you  than  1-2% 3-4% 5-61%% 7-8% more
[JYES How many TIMES a week? _ =» |usually do it 1 hour hours hours hours hours hours
[JNO

=

&S
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In a typical week during the past
4 weeks, did you ...

39. Do general conditioning exercises, such ¢ How many TOTAL Less 9 or
light calisthenics or chair exercises (do not | hours a weeklid you  than 1-2% 3-4% 5-6% 7-8%  more
count strength training)? usually do it?>=> 1 hour hours hours hours hours hours
[0 YES How many TIMES a week? =
O NO
40. Play basketball, soccer, or racquetball (d¢ How many TOTAL Less 29 or
not count time on sidelines)? hours a weeklid you  than 1-2% 3-4% 5615 7-8% “"more
[0 YES How many TIMES aweek? = |usually do it 1 hour hours hours hours hours hours
[JNO
1. Do other types of physical activity not How many TOTAL Less 9 or
previously mentioned (please specify)? hours a weeklid you  than  1-2% 3-4% 5614 7-8%  more
usually do it>> 1 hour hours hours hours hours hours
[ YES How many TIMES a week? _ =»
L1 NO
Theank You

[ —

[o¢]

N
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Appendix E
Project VOICE Informed Consent
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NIVERSITY OF WISCONSIN — MILWAUKEE
CONSENT TO PARTICIPATE IN RESEARCH

1. GENERAL INFORMATION

Study title: Assessing Awareness and Utilization of Fitness Centers in Community-Dwelling Older
Adults (Project VOICE).

Persons in Charge of Study:

Scott J. Strath, Ph.D.

Associate Professor

Department of Human Movement Sciences
University of Wisconsin — Milwaukee

Christopher J. Dondzila, M.S.

Doctoral Student

Department of Human Movement Sciences
University of Wisconsin — Milwaukee

2. STUDY DESCRIPTION

Study description:

The purpose of this research study is to examine the amount of older adults who are aware of,
and additionally utilize exercise/fitness programs or classes at local senior centers located in the
community. You will be one of 1025 individuals participating in a research study. Our research
team at the Physical Activity and Health Research Laboratory will mail to you three
guestionnaires to complete. We request you to then mail the completed questionnaires back to
us in a provided self-addressed stamped envelope. Participation in the research study is
completely voluntary and you do not have to participate if you do not want to.

3. STUDY PROCEDURES

What will | be asked to do if | participate in the study?

This research study will consist of three questionnaires mailed to your household. Each of these
documents are to be mailed back to the Physical Activity and Health Research Laboratory at the
University of Wisconsin-Milwaukee via provided envelopes with pre-paid mail postage.

Questionnaires and Surveys

You will be mailed three documents to complete and return to the Physical Activity and Health
Research Laboratory.
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Health History Questionnaire
This questionnaire will inquire on basic demographic information, personal and family health
history, and medications being taken.

Community Resource Questionnaire

This survey will inquire on your awareness and utilization of community resources available in
local senior centers, in addition to any barriers preventing you from engaging in any of the
designated activities.

CHAMPS Physical Activity Questionnaire
This questionnaire will inquire on the duration of a variety of activity and social behaviors from
the previous four weeks.

4. RISKS & MINIMIZING RISKS

What risks will | face by participating in this study?
You will face very minimal risks by participating in this research study.

The information collected in this study is kept strictly confidential. Only the people directly
involved in this study will have access to the information. Your name will be associated with an
identification number that will not allow your information to be traced back to this research
study. We may decide to present what we find to others, or publish our results in scientific
journals or at scientific conferences. If this happens, your name will never be associated with
any of the data collected, and your identity will always remain strictly confidential. All research
data is stored electronically on a password-protected computer as well as in hard copy in a
locked cabinet.

As with any research study, there may be additioreMs of participating that are
unforeseeable or hard to predict.

5. BENEFITS

Will | receive any benefit from my participation in this study?
There are no direct benefits associated with participation, other than providing input in order to
make community resources more accessible to all.

Are subjects paid or given anything for being in the study?
No, there is no compensation for participating in this study.

6. STUDY COSTS

Will I be charged anything for participating in this study?
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You will not be responsible for any of the cost associated with participating in this research
study.

7. CONFIDENTIALITY

What happens to the information collected?

All information collected about you during the course of this study will be kept confidential to
the extent permitted by law. We may decide to present what we find to others, or publish our
results in scientific journals or at scientific conferences. Information that identifies you
personally will not be released without your written permission. Only people directly involved in
this research study will have access to the information. However, the Institutional Review Board
at UW-Milwaukee or appropriate federal agencies like the Office for Human Research
Protections may review your records.

8. ALTERNATIVES

Are there alternatives to participating in the study?
There are no known alternatives available to you other than not taking part in this study.

9. VOLUNTARY PARTICIPATION & WITHDRAWAL

What happens if | decide not to be in this study?

Your participation in this study is entirely voluntary. You may choose not to take part in this
study, or if you decide to take part, you can change your mind later and withdraw from the
study. You are free to not answer any questions or withdraw at any time. Your decision will not
change any present or future relationships with the University of Wisconsin Milwaukee. The
investigator may stop your participation in this study if he/she feels it is necessary to do so.

10. QUESTIONS

Who do | contact for questions about this study?
For more information about the study or the study procedures or treatments, or to withdraw
from the study, contact:

Scott J. Strath, Ph.D.

Associate Professor

Department of Human Movement Sciences
University of Wisconsin — Milwaukee

P.O. Box 413, Milwaukee, WI 53201
Telephone Number: (414) 229-3666

Who do | contact for questions about my rights or complaints towards my treatment as a
research subject?
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The Institutional Review Board may ask your name, but all complaints are kept in confidence.
Institutional Review Board
Human Research Protection Program
Department of University Safety and Assurances
University of Wisconsin — Milwaukee
P.0O. Box 413
Milwaukee, W1 53201
(414) 229-3173

Research Subject’s Consent to Participate in Research:

By completing and submitting the attached surveys, you are voluntarily agreeing to take part in
this study. Completion and submission of the surveys indicates that you have read this entire
consent form and have had all of your questions answered, and that you are 18 years of age or
older.
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Appendix F
Project PACE Data Collection Form
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O hysical activit
physical activity
j/ and health

research lab

Department of Kinesiology
Enderis Hall, Rm. 434 « (414)229-4392

Milwaukee County Fall Risk Assessment

Name
Address

Telephone #
Age Gender: M F Ethnicity

Previous year’s falls

Height (cm)

Weight (Ibs)

CSRT (ms)

BIA (%)

Waist (cm) 1. 2 3. (if necsgsa =

Hipiem) 1. 2 3. (if necespar =

W:H

RAPA: Meet PA recommendations? OYes [ONo
Meet flexibility recommendations? OYes [INo

Meet strength training recommendatiorisYes [INo

"""" INo

ID# Pedometer # issued

Knee extension strength (kg) R:

Knee flexion strength(kg) L”R:

Hand grip strength (Ibs) l—'R:
L

8 ft up and go test (sec)

Are you interested in learning more about availgaotggrams in Milwaukee
County Senior Centers?
1Yes [INo
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Appendix G
Project PACE Results Form
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UNIVERSITYof WISCONSIN

Screening Infcrmation UWMILWAUKEE

o ID: __ 1600

. Age: yrs E 1500
. Height: cm E 1400
. Weight: Ibs 2 1300 |
2 1200 |

& 1100
. = |

Fall Risk Assessment g
@ 1000 |
] e 900 -
Choice Step Response Time: o 800
How many times did you fall last year? 700 ‘ ‘ ‘ ‘ ‘ ‘
50 55 60 65 70 75 80 85 90

Age (years)

Prior Exercise ‘@'

Do You Get Enough Physical Activity ?

Yes o Congratulations! You are living a healthy lifestyle!

No o Continue working on increasing your Physical Activity, as it is shown to have
significant health benefits.

Do You Ehgage in Strengthening / Hexibility Exercises ?

Yes o Congratulations! You are living a healthy lifestyle!

No o Continue working on increasing your strength and flexibility, as it is shown to have
significant health benefits.

Thank You for Taking Park in this Screening.

Be sure to learn more about programs free to you to help.

No information given to you today represents any form of a medical diagnosis.

www.maharaa.com
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Appendix H
Project PACE Recruitment Flyer
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Individuals are invited to participate in fall risk screenings.

e Learn if you are at risk for experiencing a fall in

thefuture.

e Receive information about available programs to
improve your health and decrease fall risk as part of

a research study!

e Additional health measures will be available to
help you learn how to be healthy and happy!

For more information, please call the Physical Activity and Health
Research Lab (PHARL) at (414-229-5121) and ask for Chris or Kim

This study has been approved by the institutional Review Board for the Protection of Human Subjects
for the period of xx/xx/xx-x/xx/xx. (Protocol # xx.Xx.xxx)
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WA 10 STHHD 118D
AsoreroqeT TIVHd IWMN

n
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AT 10 STYHD 118D
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Lo TTIST6TTYEY
NI 16 STHD 11D

K101e10qe] "TIVHJ INMN

L ICTIS-6CTRLY
TIANT Jo STHD 11BD

A101840087 TYVHI INMN

e TCIS-6TT v
“AY 30 SIIHD 11D

AloreIoqeT TEVH WA

: [TIS-6TT V¥
NI 20 SRIHD [1'D
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Appendix |
Project PACE Resistance Training Program
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Resistance Training with Therabands

e Perform the following exercises two days/week, but not on consecutive days.
e The final repetition should result in fatigue.
e Remember, record your exercises in the logs, along with your steps.

Sessions during weeks 1 and 2: 1 set, 10 repetitions ( - )
Sessions during weeks 3, 4, and 5: 1 set, 15 repetitions ( - )
Sessions during weeks 6, 7, and 8: 2 sets, 15 repetitions ( - )

e Seated Knee
Extension (quadriceps)
& 2R

}
I\ §
“ /.
4 l §
p
; i
§
uadriceps

e Seated Hip Lift (Hip

muscles, quadriceps)
mw A .,‘".‘“\'
o
vt
Hip Flexors
Quadriceps |
Abductors

e Seated Knee
Flexion (hamstrings)

e Seated Foot Raise (Foot
and lower leg)

(-
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e Chest press (chest,
shoulder, triceps)

eoElbow extension
(triceps)
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Appendix J
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U“M Physical Activity and Health
== Research Laboratory

MILWAUKEE Department of Kinesiology

INCREASING AWARENESS AND CONFIDENCE
TO BECOME MORE PHYSICALLY ACTIVE

The purpose of this guide is to help you make activity a more regular part of your life. This guide will help you
find the most fun and healthy ways to be more regularly active and assist you in increasing your confidence to
be regularly physically active.

Recommendations for Physical Activity

To increase the health benefits gained from physical activity, health organization’s
recommend that adults accumulate a minimum of 30 minutes of moderate-intensity
physical activity on most, preferably all, days of the week.

How do you fit into this recommendation?
e Thirty minutes may seem like a lot of time, but remember that you can add up little
bouts of activity throughout the day (i.e. 3 x 10 minute bouts = 30 minutes).
e What does “moderate-intensity physical activity” mean?
0 Requires some effort. You will feel your heart beat a little faster and might
sweat a little toward the end of the activity, but you can still carry on a
conversation while doing the activity. .
0 Examples include:

Bicycling Hiking

Brisk Walking Playing actively with children
Dancing Raking leaves

Gardening and yard work Vacuuming a carpet

Golf (without a cart) Washing and waxing a car

=  You are already doing some activity each week. How can you add
to what you are already doing to reach the recommended
guidelines?
0 Turn LIGHT activities into MODERATE whenever possible:
= Try to get a little faster when taking your daily walk(s).
= Be more animated when doing housework such as vacuuming...try
playing fast music!
=  When shopping, take one “lap” around the mall quickly, looking in
the windows of stores to see where you want to go.
0 Choose some days where you complete your activity all at once (30 minute
exerciseclass'or walk, for example). Choose other days where you add up
several 10 minute bouts of activity throughout the day.
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e Try to identify some times during the week where you feel confident you could increase your activity level,

even if by a little bit.

Monday Tuesday Wednesday

Thursday

Friday

Saturday Sunday

Here are some thoughts to help you think about how you might be able to be more active...

e You are already doing some activity each week. How can you add to what you are already doing to reach the

recommended guidelines?

0 Turn LIGHT activities into MODERATE whenever possible:

e Try to get a little faster when taking your daily walk(s).
e Be more animated when doing housework such as vacuuming...try playing fast music!
e When shopping, take one “lap” around the mall quickly, looking in the windows of stores to see

where you want to go.

0 Choose some days where you complete your activity all at once (30 minute exercise class or walk, for
example). Choose other days where you add up several 10 minute bouts of activity throughout the day.
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UWM Physical Activity and Health
=—=—— Research Laboratory

UNIVERSITY« WISCONSIN

MILWAUKEE Department of Kinesiology

SETTING GOALS

The purpose of this guide is to help you think about why you want to become more active. Every person is
unique and has different things that motivate them. Below are some examples of goals that are common to
other people.

e Animportant step to becoming more active is setting goals.

0 Some goals relate to something you want to achieve, such as...
= Losing weight
=  Gaining muscle
= |mprove balance
= |mproving health and decreasing disease risk

0 Other goals can relate to what activities you want to continue to do, or improve your ability to

perform, such as...

= Not feeling tired when playing with grandchildren or when walking the dog.
= Maintain independence and being able to walk to the grocery story by yourself.
= Do activities you once did in the years past.

Try to identify what your goals are, both in the short term and long term, are write them down. This will help you stay
motivated and remind you of your efforts to physically active.

Short Term Goals

Long Term Goals
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U‘/\M Physical Activity and Health
== Research Laboratory

MILWAUKEE Department of Kinesiology

Benefits of Becoming More Physically Active

The previous guides helped you improve your confidence to become more active, and how setting goals can
help you accomplish those goals. The purpose of this sheet is to help you become familiar with the beneficial
outcomes of engaging in physical activity. If you need a reminder of what exactly is physical activity, refer
back to the first

It’s GREAT for your body

= Assists in maintaining a healthy weight
= Helps raise “good” cholesterol

= Can help control blood pressure

= Helps prevent osteoporosis

= Helps treat and prevent type 2 diabetes
= Helps prevent heart disease

It’s good for your MIND!

= can help increase your confidence and self esteem
= can help to decrease or manage stress

= has been shown to decrease sadness

Physical activity has a lot of other benefits outside of improving your body and mind.

= Being active is an opportunity to gather and do activities while socializing and reminiscing with friends and family
= Gives you a chance to do some activities that you once did during your younger years

Take a few moments to write down what benefits you are most interested in. Writing these anticipated outcomes can
be an effective way to help you stay motivated and active!
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UWM Physical Activity and Health
— —— Research Laboratory

UNIVERSITY« WISCONSIN

MILWAUKEE Department of Kinesiology

Benefits of Resistance and Weight Training

The previous guide presented benefits and outcomes that can be achieved through becoming more physically active.
The purpose of this guide is to explain what resistance training is and what the benefits of such activities are

Resistance training, also called weight training, is when you use weights, bands, or body weight to perform exercises
that improve the strength and endurance of your muscles.

Recommendations for Resistance Training

It is recommended that we perform resistance training exercises on two days per week, not on two days in a row,
though. The exercises should include working muscles in both the lower and upper body, and

Benefits of Resistance Training
e Improve muscle strength and endurance
Improve balance
Reduce the reliance on devices that assist in walking
Improve your overall physical functioning. This means that you have more ability to do the activities that you
like to do for fun, but also care for yourself and perform chores around the house
Reduce the risk of falling
Help to control body weight

Tips
e You do not need to be young and strong to receive benefits from resistance training.
e When exercises are performed with proper form, the risk of injury is very minimal.
e After you become comfortable with some exercise, you can slowly increase the amount of exercises you do to
receive more benefit.
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MILWAUKEE

Physical Activity and Health

Research Laboratory
Department of Kinesiology

Overcoming Barriers to Physical Activity

You may have noticed times when it seemed impossible to meet your daily goals.
Perhaps last week was easy, but you doubt your ability to maintain that same
level of physical activity every week. The purpose of this form is to help you
identify and plan to overcome obstacles on your way to being physically active!

Below is a list of common obstacles other people list for why they aren’t regularly
active, followed by suggestions for how to overcome each obstacle.

OBSTACLES:

STRATEGIES:

It’s hard to remember to
exercise or do physical
activity

Write yourself notes and place them around your home or
car.

Leave your sneakers or exercise equipment in an obvious
place to remind you to use them!

| am very tired

Remember that physical activity often makes you feel
energized...most people feel a “second wind” after
exercise or activity!

The weather is bad

Always have a back-up plan. If you like to walk, join a mall
walking club in the winter. If you like to bicycle, ride an
exercise bike when it is cold, rainy, or windy.

Have a list of indoor activities you can do when the
weather is bad.

| hurt myself last time | was
active

Start slowly and listen to your body.
Stretch before and after activity.

| am in a bad mood

Physical activity can improve your mood.

It helps relieve stress and sadness.

If you’re not up to doing your usual activities, try to do
something instead of nothing!

| am on vacation

There are still many ways to be active while on vacation.
Use hotel pools and fitness facilities.

Walking in a new city or park is a perfect way to see the
sites and get your day’s activity!
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Take some time to think about the obstacles that are most likely to get in your way. Then try to find a way to
deal with them, while still remaining active. It may help to review the strategies listed on the other side of this
page (positive programming, enlist social support, reward yourself, and commit yourself).

OBSTACLE:

Solution:

OBSTACLE:

Solution:

OBSTACLE:

Solution:

If you had trouble thinking of obstacles that could arise, keep a journal over the next two weeks. Record a
daily goal for physical activity and whether or not you achieved that goal. If you did, what worked? If you did
not, what seemed to get in your way. Follow up each entry with a summary of how you will repeat or change

your physical activity thoughts and behavior for next time.

Role Models:
Another useful tactic for staying motivated is to pick a
role model. Maybe there is a friend or family member
who is regularly physically active. Talk to that person
and ask them what works...and doesn’t work...for them.
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MILWAUKEE Department of Kiﬂ@SiOlOgy

Ways to Become More Active

The previous guide helped you identify various barriers that can arise that make sticking to your activity goals harder.
On the other hand, the purpose of this guide is to help you identify ways that make being active more feasible and
more FUN!

Being active and exercising doesn’t have to be a chore. Try to mix some things that you like doing with your activity
goals...If you enjoy socializing with friends, get involved in group activities

Now that you have hopefully found a few activities that you enjoy doing, we would like to
point out some tips to help you begin to increase your activity level in the most healthy and
maintainable way.

Stretch before and after activity.

Gentle stretching will help you limber up before activities, and prevent soreness or injuries.

e Hold each stretch for 15-20 seconds

e Do not bounce while stretching

e Slowly apply pressure until you feel a gentle stretch

e Exhale as you apply pressure, then breath in and out deeply (don’t hold your breath!)
e Focus on the muscles that you will be using, such as

Back of your legs (hamstrings)
Front of your legs (quadriceps)
Calves

Shoulders

Neck and upper back

Lower back

O O OO0 O0Oo

Begin your activity session slowly.

Allow your body to warm-up during the first 2-5 minutes of your activity. After you feel warm
and loose, go ahead and pick up the pace for a while (Only if you want to, you don’t have to).

You should always gradually slow down your pace as you finish your activity session. This will
allow your body to gently return to normal.

If you decide to take a 10 minute walk before work, another one around lunch time, and one
more at the end of the day, you won’t need to “warm up” or “cool down”. You can easily fit
these walks into your day!
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Making Physical Activity an Experience that is as Unique as You are!

As you get ready to be more active, it will be easy to plan for your activity using the “four W’s”. To
complete your plan, write in a response to each “W” for the physical activity plans below. Put them
together and use them as your blueprint for activity.

What activity would you be most willing to
try?

When could you find 10 minutes for this
activity?

Where do you plan to do the activity?

Who do you want to share the activity with?

What activity would you be most willing to
try?

When could you find 10 minutes for this
activity?

Where do you plan to do the activity?

Who do you want to share the activity with?

What activity would you be most willing to
try?

When could you find 10 minutes for this
activity?

Where do you plan to do the activity?

Who do you want to share the activity with?

What activity would you be most willing to
try?

When could you find 10 minutes for this
activity?

Where do you plan to do the activity?

Who do you want to share the activity with?

Now you have 4 sets of instructions for activities. Try to use them in different combinations
each day to add up to 30 minutes total. So, if you decide to walk for 10 minutes and garden
for 15, then take another 5-10 minute walk, that would equal one days “activity plan”. Good

luck and remember to HAVE FUN!
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Staying Active Across Time

You are meeting the physical activity guidelines of 30 minutes of moderate intensity
physical activity for at least 5 days a week. Once you have been doing that for 6
months or more, you have really started to make physical activity a life long habit.
Congratulations!

This last page is designed to help you keep physical activity a permanent part of your
life.

Stay Healthy!

e Wear proper clothing for the weather. Avoid extreme hot or cold, and
exercise indoors when the weather is bad.

e Keep your equipment in working condition. When used frequently,
sneakers need to be replaced once they start to wear out. If your joints are
aching all of a sudden when you walk, see a doctor, but you might want to
try a new pair of shoes!

e Drink plenty of fluids when you are active.

e Stretch before and after activity.

Stay on Track

e Vary your activity to keep things fun and exciting.

e Set goals and follow your progress.

e Reward yourself...Exercise can become its own reward too!

e Keep friends and family involved, maybe mentor someone and become their
physical activity role model.

e Keep an activity log. Record your progress and how you feel about activities.
Seeing your progress and accomplishment can feel great!.

Think positively and problem solve when..
e The weather is bad.
e You hurt yourself or get sick.
e You're in a bad mood or stressed.
e It’s a holiday or you’re on vacation.

It can help to...
e Choose a role model...and become one for someone else too!
o Not get discouraged. You may occasionally miss a planned activity, just try
to get back to your plan as soon as possible!
ey Planraheaditorsstaysactive. Try to keep at least a week ahead of your
schedule, and plan when, where, what, and how you will do your activities!
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Avoiding Pitfalls

Often, the potholes on the way to success are easy to anticipate. As long as you prepare for these
situations, you can have a plan to avoid or work through them. Below is an activity to help you
identify situations that may throw you off course. Identify specific times where these things could
occur and how you will adapt to prevent a lapse in your regular physical activity, or how you will get

back on track should you be prevented from activity for a bit.

Emotional Upsets: A bad mood can hinder
your motivation for activity.
When might this occur:

Can you avoid it, if so, how?

What will you do to work through it?

Good Samaritan: Helping a friend in need
can take time away from activity
When might this occur:

Can you avoid it, if so, how?

What will you do to work through it?

On the Mend: Getting sick or injured
requires rest. Once well, how will you get
back on track?

When might this occur:

Can you avoid it, if so, how?

What will you do to work through it?

Holiday Madness: There is a lot going on
and it is a special time. What will happen
to your activity plan?

When might this occur:

Can you avoid it, if so, how?

What will you do to work through it?

210
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UNIVERSITY OF WISCONSIN — MILWAUKEE
CONSENT TO PARTICIPATE IN RESEARCH

1. GENERAL INFORMATION

Study title: Promoting Activity in Community Elderly (Project PACE).
Persons in Charge of Study:

Scott J. Strath, Ph.D.

Associate Professor

Department of Kinesiology
University of Wisconsin — Milwaukee

Christopher J. Dondzila, M.S.
Doctoral Student

Department of Kinesiology
University of Wisconsin — Milwaukee

2. STUDY DESCRIPTION

Study description:

The purpose of this study is to examine whether an in-home, individually tailored intervention is efficacious in
promoting meaningful increases in physical activity and improvements in physical functioning in low-active
older adults. You will be one of 200 individuals participating in a research study. Those who qualify for the
study will be randomized to one of two study groups for an 8 week home-based intervention. Participation in
the research study is completely voluntary and you do not have to participate if you do not want to.

3. STUDY PROCEDURES

What will I be asked to do if | participate in the study?
This research study will consist of collecting baseline measures of body measurements and others that
describe physical abilities, a 4 day pedometer monitoring period, randomization into one of two study arms

(an enhanced physical activity group or a standard of care group) , and participation in an 8 week
unsupervised intervention.

Baseline Data Collection
Demographic Questionnaire
Participants will be asked to complete a questionnaire, inquiring on name, age, mailing address, telephone

number, gender, ethnicity, and the number of falls experienced in the past year.
Rapid Assessment of Physical Activity (RAPA) Questionnaire
This questionnaire involves answering “yes” or “no” to nine questions inquiring on a person’s current

physical activity level, assessing one’s activity level and adherence to physical activity guidelines.

Do you consent to allow screening information collected minutes prior in the senior center to be utilized in
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the current study?
Yes No

Body Measurements

Height and weight measurements will be assessed via a calibrated balance beam scale and stadiometer. Shoes
will be removed for both measurements. Waist and hip circumference will be measured using a flexible,
tension gauge measuring tape, with the waist circumference being taken at the narrowest portion of the waist
(above the navel) and the hip circumference being taken at the widest portion of the hips (above the gluteal
fold). Both measurements will be taken twice, and a waist/hip ratio will be calculated. Additionally, body fat
percentage will be calculated via bioelectrical impedence analysis. This process involves gripping a small

handheld device in front of the body at shoulder height, resulting in the estimation of current body fat
percentage.

Do you consent to allow height and weight information collected minutes prior in the senior center to be utilized
in the current study?

Yes No

Choice Step Reaction Time

The test involves standing on two stationary force plates positioned on the ground, mounted in an overhead
bracing system. A harness is suspended from the bracing system, attached to a harness that is outfitted
around the participants’ waist to keep the participant elevated (should they lose their footing). In front of the
participant, a computer screen will iluminate one of the four corners of the force plates, prompting the right

or left leg to touch the respective corner. Ten practice trials with feedback will be conducted to ensure proper
execution of the tasks, followed by 20 test trials.

Do you consent to allow screening information collected minutes prior in the senior
the current study?

Yes No

center to be utilized in

Knee Flexion/Extension Strength

Participants will sit on a table with a seat belt attached to a hand held dynamometer to assess muscle strength
on the front of the lower shin. They will be asked to extend the lower leg with maximal force for two-2
second trials, separated by 15 seconds. The participant will then have the dynamometer place on the back

of the lower leg, just above the heel. They will be asked to flex the lower leg with maximal force for two-2

second trials, separated by 15 seconds.
Hand Grip Strength

This test involves griping a hand held dynamometer with one hand while standing at the waist level. Two

trials of maximal grip strength will be performed for 2 seconds each trial, separated by a 15 second rest
period. This will be done with both hands.

8 Feet-Up-and-Go Test

This test begins with the participant seated in a chair that is stable on the floor, against a wall. Upon the
beginning of the test, the participant will be asked to rise out of the chair, walk to a cone 8 feet away from the

chair, and return to the chair and seat themselves in as fast and safely as possible.
Pedometer Monitoring Period

A pedometer will be issued to quantify daily steps, in addition a log to record the amount of wear time and
steps taken each day. Participants will be asked to wear and record pedometer steps for 4 consecutive days
following baseline data collection. There will be a marked box to place pedometers and logs in the front
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lobby areas of senior centers. The logs will be collected to determine who qualifies for the study (<6,000
steps/day), and eligible participants will be contacted via telephone to return to a senior center for

orientation and randomization to a study group. Based on their activity level, not all participants will be
eligible to participate in this study.

Study Groups

Enhanced Physical Activity Group

The enhanced physical activity group will receive individualized step goals, with the intent to increase the
amount of steps taken per day to increase 10% per week from the baseline amount. Additionally, this
group will receive a resistance band and training program to be completed twice weekly during the
intervention period. Participants will attend two orientation sessions to become acclimated to the training
program, led by graduate students from the Physical Activity and Health Research Laboratory. The first
session will occur on a separtate day from the the baseline measures, after the pedometer screening logs
have been collected. Logs will be provided to participants to track their daily steps and resistance band
sessions, which will be mailed back to the Physical Activity and Health Research Laboratory at the
University of Wisconsin-Milwaukee via provided envelopes with pre-paid mail postage. Participants will
be contacted during the 2" 3" 5™ and 7" weeks via telephone to review educational pamphlets
administered at randomization, to inquire if the participant has any questions pertaining to the
intervention, and to remind them to mail their pedometer logs back. During the 7" week telephone call,

participants will be given days to return to a senior center for post-intervention testing, which consists
of the same measures taken at baseline.

Standard of Care Group

The standard of care group will receive a folder with a pedometer and log to record daily steps taken during
the 8" week of the intervention. Participants will be given a general goal to accumulate 10,000 steps per
day by the end of the 8 week intervention. They will be contacted via telephone during the 7™ week of the
intervention, instructing them to wear and record their steps during the final (8") week of the

intervention, and will be given days to return to a senior center for post-intervention testing, which
consists of the same measures taken at baseline.

4, RISKS & MINIMIZING RISKS

What risks will | face by participating in this study?

You will face very minimal risks by participating in this research study. It is common for individuals who are in
the process of increasing their physical activity to experience mild muscle soreness. Such soreness typically
subsides within one or two days and should have a detrimental impact on usual activities. During the
assessment of choice step reaction time, there is an extremely minimal risk of losing balance when performing
the prompted foot placement trials. To protect all participants from falling or stumbling, a protective harness

will be outfitted around the waist (attached to the overhead bracing system) to ensure participants maintain
their balance and standing, upright position.

The information collected in this study is kept strictly confidential. Only the people directly involved in this
study will have access to the information. Your name will be associated with an identification number that
will not allow your information to be traced back to this research study. We may decide to present what we
find to others, or publish our results in scientific journals or at scientific conferences. If this happens, your
name will never be associated with any of the data collected, and your identity will always remain strictly

confidential. All research data is stored electronically on a password-protected computer as well as in hard
copy.in.a locked cabinet.
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As with any research study, theegyiine additional risks of participating that aréoneseeable or
hard to predict.

5. BENEFITS

Will I receive any benefit from my participation in this study?

Participants will receive information regarding their fall risk (from choice step reaction time results), an
estimation of the current physical activity levels, in addition to height, weight, waist-hip ratio, and body
composition information. It is plausible that participants in this study will receive benefits regarding their
aerobic functioning and muscular strength and endurance.

Are subjects paid or given anything for being in the study?

Participants in this study will be able to keep the pedometer used for the intervention. Additionally, those in
the enhanced physical activity group will be able to keep the resistance band used for the home-based

exercises.

6. STUDY COSTS

Will I be charged anything for participating in this study?
You will not be responsible for any of the cost associated with participating in this research study.

7. CONFIDENTIALITY

What happens to the information collected?

All information collected about you during the course of this study will be kept confidential to the extent
permitted by law. We may decide to present what we find to others, or publish our results in scientific
journals or at scientific conferences. Information that identifies you personally will not be released without
your written permission. Only people directly involved in this research study will have access to the
information. However, the Institutional Review Board at UW-Milwaukee or appropriate federal agencies
like the Office for Human Research Protections may review your records.

8. ALTERNATIVES

Are there alternatives to participating in the study?
There are no known alternatives available to you other than not taking part in this study.

9. VOLUNTARY PARTICIPATION & WITHDRAWAL

What happens if | decide not to be in this study?
Your participation in this study is entirely voluntary. You may choose not to take part in this study, or if you
decide to take part, you can change your mind later and withdraw from the study. You are free to not
answer any questions or withdraw at any time. Your decision will not change any present or future
relationships;with;the,University of Wisconsin Milwaukee. The investigator may stop your participation in
this study if he feels it is necessary to do so.
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10. QUESTIONS

Who do | contact for questions about this study?
For more information about the study or the study procedures or treatments, or to withdraw from the study,
contact:

Scott J. Strath, Ph.D.

Associate Professor

Department of Kinesiology

University of Wisconsin — Milwaukee

P.O. Box 413, Milwaukee, WI 53201

Telephone Number: (414) 229-3666

Who do | contact for questions about my rights or complaints towards my treatment as a research
subject?

The Institutional Review Board may ask your name, but all complaints are kept in confidence.
Institutional Review Board
Human Research Protection Program
Department of University Safety and Assurances
University of Wisconsin — Milwaukee
P.O. Box 413
Milwaukee, WI 53201
(414) 229-3173

11. SIGNATURES

Research Subject’s Consent to Participate in Research:

To voluntarily agree to take part in this study, you must sign on the line below. If you choose to take part in
this study, you may withdraw at any time. You are not giving up any of your legal rights by signing this form.
Your signature below indicates that you have read or had read to you this entire consent form, including the
risks and benefits, and have had all of your questions answered.

Printed Name of Subject/ Legally Authorized Representative

Signature of Subject/Legally Authorized Representative Date

Principal Investigator (or Designee)
I have given this research subject information on the study that is accurate and sufficient for the subject to

fully understand the nature, risks and benefits of the study.

Printed Name of Person Obtaining Consent Role on Study

Signature of Person Obtaining Consent Date
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